[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OWO: Xomenko Enexa CemerosHa MunncrepcTBO 00pa3oBanus i Hayku PC(S)

[loMmKHOCTb: MCMONHSAIOWLAS 00S3aHHOCT, gau.l,flll mgﬂg HavaJibHYK oTAena o "
yHE6HO-I’IpOM3BO,£I,CTB€HHOl7I paﬁOTbI f"ﬁﬁa (&p ﬁCHCKI/II/I TCXHOJIOMNYCCKHUU TCXHUKYM
]

[ara nognucanma: 10.05.2023 09:29:25 ¢umman "lenenyiiokuit
YHUKanbHbI MPOrpaMMHbIA KIKOY:
03c04d4933a2307f9¢20d0107fe3c7a0c84980be

D®OH/I
OHEHOYHBIX CPEACTB
OAI1.1 MaremaTuka

09.01.03 "Macrtep o 00padoTke b poBoii nHDoOpMaIn"

n.Ilenenyit 2022 r.



DonJ1 OIEHOUHBIX CPEICTB pa3paboTan Ha ocHOBE DeepaTbHOTO roCyAapCTBEHHOr0
obpasosarensioro cranaapra (nanee — ®I'OC Yreepiaen npukazom Munucrepersa
obpaszosanns u Haykn Poccniickoii @enepanun ot 2 asrycra 2013 r. N 854) s ocroBHO
npodecCHOHANBHO#H 00pa30BaTEILHON NPOTPAMME! TTOATOTOBKH KBAMH(HIMPOBAHHBIX
pabounx, ciryxammx no npodeccun 09.01.03 Macrep no o6paborke undposoii
undopmanim. :

Opranusanus-pazpaboTunk:

locypapcrsennoe Oio/pkeTHOE Npodeccuonanbioe 06pasoBateNbHOe yUpekIeHHe
PecnyOnukn Caxa (Skyrus)

«Jlencknii Texnonoruveckuit Texunkym» Quiman «lleneyiickuiin

PaceMOTpena i peKOMEH/I0BaHA NPEIMETHO — IMKJIOBOH KOMMCCHEN
«O0meobpasoBareNbHEIX JHCIIUIIIN

[Mpotokon Ne 1 «2 » cenrsbps 2022 r.
IMpencenaresns [TLIK ﬂ/ / Koxadeeeer— CO-A— /




IMacmopT
(oHIa OLIEHOYHBIX CPEACTB
no aucuuniude OJI1.1 Maremaruka

KourpoJsmpyem
ble pa3jesibl
(TembI)
AUCHHUILIHHBI

IIpose
psieMbl
el3,V,

IToka3aTen OLEHKH pe3yJbTaTa

HaumenoBanue
OLIEHOYHOI0 CpeICTBa

T'naBa 1. Pa3BurHe NOHATHS O YKCIIE

Tema 1.1 Ienbie u
pauuoHanbHbIC
qucla

V1,31

Tema 1.2
JleticTBUTENbHBIC
gucia

Tema 1.3
[pubnmxeHHbIC
BBIUHCIICHUS

Tema 1.4
KommekcHsie
Yyycia

- BHIMTOJIHEHUE apUPMETHIECKUX ACHCTBUI Hal YUCIaMU
(uenbIMu, JeHCTBUTENEHBIMU U PALIUOHAIBHBIMU,
OTPHUIATEIFHBIMHU H TTOJIOKUTEIHHBIMH);

- HaXO)KJIeHHe PUOTKEHHBIX 3HAYCHUH BETUUUH U
MOTPEIIHOCTEH BRIYHCIICHUH (a0COMOTHAS U OTHOCUTEIbHAS),
CpaBHEHME YHCJIOBBIX BBIPAKEHMUIA;

- 3HAET MOCJIE0BATEIbHOCTD JEHCTBUM IPHU BBHIOJIHEHUU
apuMETHYCCKUX JICHCTBUI HaJl YACIIAMH;

- HaXOAUT NPpUOIM3UTEIbHbIC 3HAUCHUS BEJIMUHH;

- BEIOMpAeT M IPUMEHSET METO/IbI U CIIOCOOBI pEeIIeHHUs 3a1a4
IIPY BBIIIOJIHEHUU NIPAKTUYECKUX, CAMOCTOSTEIIBHBIX,
KOHTPOJIbHBIX Pa0oT.

VYerHbll onpoc
IIucsmeHnHsbIH onpoc
[IpakTrgeckas padora Nel:
Tpenaxeps! 1o Teme 1.1
[paktrdeckas pabora Ne2:
Tpenaxeps! no Teme 1.4
CPC Nel

KonrponbHas padora Nel

I'naBa 2. KopHu, crenenu u jorapudmsl

Tema 2.1 V1,31 | - HaxOoK[eHHE 3HAUYCHUI KOPHS, CTCNICHH, Jiorapuma, VYerHblii onpoc
IloBTOpEHUE TPUTOHOMETPUUYECKHUX BBIPAXKCHUH HA OCHOBE OIIPEIEIICHMS, IInceMeHHBIH onpoc
IIPOHJEHHOT O UCTIONB3YS IPU HEOOXOAUMOCTH UHCTPYMEHTAJIEHBIC [paktryeckas padbora Ne3:
Tema 2.2 Kopens n- CPEJICTBA; Tpenaxeps! o Teme 2.1
CTECIICHU - BHINIOJIHEHHUE IPe0Opa30BaHuil BEIPAKEHUH, IPUMEHSIS IIpaxTnyeckas padora Ne4:
Tema 2.3 Cteneuu (hopmybl, cBsI3aHHBIE CO CBOWCTBAMU CTETICHEH, Tpenaxeps! o Teme 2.2

sorapu()MoB, TPUTOHOMETPUUECKHX (pyHKINI; [Ipaktryeckas padbora Ne5:
Tova 2.4 - pelIeHue paoHANbHBIX, II0Ka3aTeNbHbIX, § Tpenaxeps! 1o Teme 2.3
TlorapudmsI JOTapUPMHIIECKUX, TPHTOHOMETPHIECKHX yPaBHEHMH, CPC Ne2

CBOJISIITUXCS K JINHEHHBIM M KBaJPaTHBIM, a TAKXKe [Ipaktryeckas padbora Ne6:
Tema 2.5 AQHAJOTUYHBIX HEPABEHCTB U CHUCTEM; Tpenaxeps! 1o Teme 2.4
TokazaTensHEIE U - BEITIOJIHSIET NTPAaKTHYECKHE pacyeTsl o Gopmynam, Bkiroyast | [Ipakrudeckas pabora Ne7:
norapudMIIecKue (hopmyJibl, cofiepKalllue CTeNIEHU, PaHKaIbl, JJOrapupMbl 1 Tpenaxxeps! o teme 2.5
yHKIHIH TPUTOHOMETpPUUECKHE QYHKIMHU, UCTIONB3Ys TIPH IIpaxkTryeckas pabora Ne§:
Tema 2.6 HEOOXOIMMOCTH CIIPABOYHBIE MaTEPHAJIBI M IPOCTEHIIINE Tpenaxeps! o Teme 2.6
IMokazaTenbHbIE U BBIYHCITUTENbHBIE YCTPOICTBA, CPC Ne3
norapugMuuecKue - IpeoOpasyeT BHIPAKEHHS, COEPIKAIINE CTEIIEHb C KonTponpnas pabora Ne2
ypaBHeHHs panroHaIbHBIM TIOKa3aTeleM, PaJuKalbl;

- mpeoOpa3yeT JorapupMUIecKne BEIPaKeHNs;

- pelraeT uppanuoHaibHbIE, TOKa3aTelbHbIe 1

norapu(pMUYECKHe YpaBHEHHsI 1 HEPABEHCTBA.
I'nasa 3. IIpsiMble U INIOCKOCTH B IPOCTPAHCTBE
Tema 3.1 B3aumuoe | V1,31 | - omucanue B3aMMHOTO pacloJIOKEHHs! MPSIMBIX U MIOCKOCTEH | YCTHBIN onpoc
pacnooxxeHue B IIPOCTPAHCTBE, apTyMEHTAIMs CBOMX CYXK/IEHHH 00 3TOM IMucemenHBI ompoc
IPSMBIX U PacCIOIOKEHUY; [paktryeckas pabora Nel9:
TUIOCKOCTEH - aHaJIM3 B IPOCTEHIINX CIIy4asX B3aMMHOTO PACIOIOKEHUS Tpenaxeps! no teme 3.1
Tema 3.2 00BEKTOB B IIPOCTPAHCTBE; [IpakTrueckas padora NelO:
ITapannensHOCTH - pelleHNe IIIAaHUMETPUUECKUX U IIPOCTEHIINX Tpenaxeps! o Teme 3.2
MPSIMBIX U CTEPEOMETPUYECKHUX 3a/1a4 Ha HAX0XKIECHNUE T€OMETPUIECKUX CPC Ne4
IUIOCKOCTEH BENWYHH (JIJTUH, YTIIOB, IIIONIaael, 00heMOB); ITpaxtuueckas pabora Nell:

Tema 3.3 Yruer
MEXIy NPSAMBIMH U
[JIOCKOCTSAMHU

- MoNB3yeTcs GOPMyITaMi BEIYHUCIICHUS UIHH, IUIOMIA e 1
00BEMOB peabHBIX 00BEKTOB MPH PEIICHUH TPAKTHIECKUX
3aj1a4, UCHOJIb3Ysl TPU HEOOXOIMMOCTH CIIPAaBOYHUKHU U
BBIUUCIIUTEIbHBIE YCTPOUCTBA.

Tpenaxeps! mo teme 3.3
CPC Ne5
KonrponbsHas padora Ne3




I'naBa 4. KomOunaropuka

Tema 4.1
Komb6uHaTopHbIe
KOHCTPYKLIUH

V3,32

Tewma 4.2 [IpaBuna
KOMOWHATOPUKA

Tema 4.3 Yucao
opbur

- peleHue IpoCTeHIINX KOMOMHATOPHBIX 3a/1a4 METOZIOM
nepe0opa, a TakKe ¢ UCHOJIB30BaHUEM M3BECTHBIX (GOpMYT;
BBIYHCIICHHE B IPOCTEHIINX CIIydasix BEPOSATHOCTH COOBITHI
Ha OCHOBE ITOJICYETa YUCIIa HCXOJIOB;

- QHAJIU3 PeaJIbHbIX YHUCIIOBBIX JAHHBIX, IPEICTABICHHBIX B
BUZIE JHarpaMM, rpaduKoB;

- aHaU3 HHQOPMAIMU CTATHCTUYECKOIO XapaKTepa.

VYceTHslii onpoc
IIucsmeHnHsbIH onpoc

CPC Ne6

[IpakTraeckas padora Nel2:
Tpenaxeps! o Teme 4.1
[IpakTrgeckas padora Nel3:
Tpenaxeps! o Teme 4.2
[IpakTrgeckas padora Nel4:
Tpenaxeps! no Teme 4.3
CPC Ne7

KonrposnbHas padora Ned

I'naBa 5. KoopauHaTs! 1 BEKTOPEI

Tema 5.1
IToBTOpEHue
IIPOMJEHHOI O

v1,31

Tema 5.2
Koopnunats! u
BEKTOPHI B
MPOCTPAHCTBE

Tema 5.3
CkansgpHoe
IPOU3BEACHHE

Tema 5.4
IlepnenaukymsipHo
CTb IPSAMBIX U
IUIOCKOCTEH

- oJb3yeTcst popMysIaMy BEIYUCICHHS JJIHH, IUIOMAnei u
00bEMOB peasTbHBIX 00BEKTOB NP PELICHUH NPAKTHYECKUX
3aj1a4, UCHOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU U
BBIYHCIIUTEIbHBIC YCTPOICTBA;

- aHaJIM3 B IPOCTEHIINX CIy4asX B3aUMHOTO PACIIONIOKEHUS
OOBEKTOB B IPOCTPAHCTBE;

- COOTHOLICHHE TPEXMEPHBIX OOBEKTOB C MX OIUCAHUEM,
n300paKCHUEM.

VYerHbll onpoc
IIucsmeHnHsbIH onpoc
IIpaxkTryeckas pabora NelS5:
Tpenaxeps! no Teme 5.1
IIpaxkTryeckas padora Nel6:
Tpenaxepsl o Teme 5.2
CPC Ne8

[IpakTrdeckas padora Nel7:
Tpenaxkepsl o Teme 5.3
[IpakTrdeckas padora Nel8§:
Tpenaxeps! o Teme 5.4
CPC N9

KonrponbHast padora Ne5

I'maBa 6. OCHOBBI TPUTOHOMETPHUHU

Tema 6.1 Yruel u V1,VY2, | - BRIIOTHEHHE TIPEOOpa30BaHUN BBIPAKCHIH, TIPUMCHSS VYeTHbIN onpoc
BpalaTeIbHOE 31 (hopMmyIIBl, CBSI3aHHBIE CO CBOMCTBAMU CTEIICHEH, IInceMeHHBIH onpoc
JIBUKCHHE norapu()MoB, TPUTOHOMETPUUECKHUX (PyHKLINII; [IpaxkTrueckas pabora Nel9:
Tema 6.2 - pelIeHNe PalMoOHANBHBIX, T0Ka3aTeIbHBIX, Tpenaxeps! o teme 6.1
TpuronoMmeTpuyeck JIOTapU(PMHUYECKUX, TPUTOHOMETPHUYCCKUX YPAaBHCHUM, IIpaktuueckas pabora Ne20:
ue omnepanun CBOJIAIINXCS K JTMHEHHBIM M KBaJPAaTHBIM, a TAKXKE Tpenaxxeps! o Teme 6.2
Tema 6.3 AHAJIOTUYHBIX HEPABEHCTB U CUCTEM; ITpaktuueckas pabora Ne21:
Ipeo6GpaszoBanue - COCTaBJICHUE U pEIlICHNE ypaBHEHUH 1 HEPABEHCTB, Tpenaxepsl 1o Teme 6.3
TPUTOHOMETPUUECK CBSI3BIBAIOIIMX HEU3BECTHBIE BEIMYNHBI B TEKCTOBBIX (B TOM [Ipaktryeckas pabora Ne22:
MX BEIPAKEHHMH YHclle IPHUKIIAIHBIX) 3a]a49ax; Tpenaxeps! 1o Teme 6.4
TeMma 6.4 - BBITIOJTHACT MPaKTHUYECKUE pacyeThl mo Gopmynam, Bkimodas | CPC Nel(
TpuroHoMeTpuueck (hopMyIIBI, cofiepKaIue CTETICHN, PauKabl, JorapuMbl 1 [Ipaktryeckas pabora Ne23:
e QyHKImY TPUTOHOMETpUUECKHE (QYHKIMHU, UCTIONB3YS IPH Tpenaxeps! o Teme 6.5
Tema 6.5 HEOOXOIMMOCTH CIIPABOYHbBIE MaTEpUalIbl  MPOCTEHIIINE CPC Nell
TpHrOHOMETpHYECK BBIUYUCITUTEIFHBIC YCTPONCTBA, KonrponbHas padora Ne6
¥e ypaBHEHH - UCTIOJIB3yeT GOPMYIIBI I TpeoOpa30BaHMs IPOCTEHUIINX

TPUTOHOMETPHUYIECKHUX BBIPAKCHUN U PEILICHUS

TPUTOHOMETPHUYECKUX YpPaBHEHHH U HEPABEHCTB.
I'maa 7. ®yHKUMHU U UX TPAPUKH.
Tema 7.1 O630p V1, VY2, | - BRIUHCICHHE 3HAUYCHUH (YHKIIUH TI0 33JaHHOMY 3HAYCHUIO VYcTHslii onpoc
OOIIKX MOHATHH 31 apryMeHTa IpH pa3iIMYHbIX crioco0ax 3a1aHus QyHKIny; IMucemenHBI ompoc

Tema 7.2 Cxema
HCCIIEIOBAHUS
dhyHKIHH

Tema 7.3
IIpeobpa3oBanus
byHKINH 1
JICWCTBHS HAJl HUMU

Tema 7.4
Cummerpus
byHKINH 1
npeoOpa3oBaHue UX
rpadukoB

- IOCTpOeHHE TpaduKOB H3YYCHHBIX (QYHKUIHUH,
WUTIOCTpalMs 1o TpaduKy CBOWCTB 3JIEMEHTAPHBIX
hyHKIHIT;

- ompezeieHre CBOMCTB (DYHKIMH 10 e€ rpaduKy;

- HHTEPIPETUPYET TPaQUKH PeabHBIX IPOIIECCOB;

- HccnenyeT (GyHKINH U CTPOUT rpaduKu;

- mpeobpa3zyet rpadukn GyHKIHUH.

[paktryeckas padbora Ne24:
Tpenaxxeps! no teme 7.2
CPC Nel2

[IpakTrueckas padora Ne25:
Tpenaxeps! mo teme 7.3
CPC Nel3

Kontponsnas padora Ne7




Tema 7.5
HenpepbIBHOCTB
byHKIIH]

I'maBa 8. MHOTOTpaHHHUKH U KPYTJIbIE TEa

Tema 8.1 CroBaps
reOMETPUH

Tema 8.2
[Tapannenenuneast
1 TIPA3MBI

Tema 8.3
IIupamunst

Tema 8.4 Kpyrusle
Tena

Tema 8.5
IIpaBunbHbIe
MHOT'OTPaHHUKHU

v1,31

- QaHAJIU3 B IPOCTEHIINX CITydasx B3AUMHOTO PACIIONIOKCHUS
00BEKTOB B IIPOCTPAHCTBE;

- 1300pakKeHHE OCHOBHBIX MHOTOIPAHHUKOB M KPYTIIBIX TEJ;
- BBIIIOJIHEHHE YEPTEXEH 110 yCIOBUAM 3a/1ay;

- yucIie 3a/1a4 Ha HanOoJIbIINE U HAaMEHbIITNE 3HAYCHUS,;

- IOJIB3YETCS alllapaToM MaTeMaTHYeCKOro aHajIn3a IpH
PELICHUH TeOMETPHYECKUX, PU3NIECKUX, IKOHOMUIECKHUX U
JPYTHX MPUKJIaHbIX 3a/1ay.

VYeTHBIN onpoc
IIuceMeHHBIH onpoc
[IpakTrgeckas padora Ne26:
Tpenaxepsl o Teme: 8.2
IIpaxkTryeckas pabora Ne27:
Tpenaxeps! o teme 8.3
IIpakTryeckas pabora Ne28:
Tpenaxeps! o Teme 8.4
CPC Nel4

IIpaxkTryeckas padora Ne29:
Tpenaxeps! o Teme 8.4
CPC Nel5

KontponsHas pabora Ne§

I'maBa 9. Hauama MaTeMaTHYeCKOTO aHAJIN3a

Tema 9.1 [Ipouecc
U €ro
MOJICTTHPOBaHNE

Tema 9.2
TTocnenoBaTenbHOC
™

Tema 9.3 Iloustue
MIPOU3BOJHOM

Tema 9.4 @opmynst
muddepeHupoBaH
st

Tema 9.5
IIpousBoaHbIe
3JIeMEHTaPHBIX
GyHKIHIA

Tema 9.6
IIpumenenue
MPOU3BOJHOM K
WCCIICTOBAaHUIO
byHKIHIA

Tema 9.7
IIpuknanzeie
3a1a4u

Tema 9.8
[lepBooOpasnas

v1,31

- HAXOXICHHE NTPOM3BOAHBIX NIEMEHTAPHBIX (DyHKIHUIA;

- NCTIOJIL30BAaHHE TIPON3BOTHOM [Tl H3YUCHHS CBOICTB
(hyHKOHH ¥ TOCTPOSHHS TPaPHUKOB;

- IPUMEHEHHE TTPOU3BOIHON AJIS IPOBEICHUS MIPUOIKEHHBIX
BBIYMCIICHHH, pELICHU 3a/1a4 MPUKJIAHOTO XapakTepa Ha
Hax0XJIeHWEe HaOOJIBLIEr0 U HAMMEHBIIIET0 3HAUCHHS;

- BBIYKCJICHUE B MPOCTEHILINX CIydasxX IIomaneid 1 00beMoB
C MCTIOJIb30BaHUEM ONPE/IEICHHOTO HHTETpaa;

- IPOBEJICHUE JIOKA3aTEIbHBIX PACCYKICHUH B XOJI€ PEIICHHS
3ajay;

- hopmynupyeT npasuia 1uQPepeHIMPOBaHNS U Ha3bIBACT
MPOU3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DyHKIHUIH;

- Ha3bIBACT TAOJMYHbBIC MHTETPAJIbI;

- HAaXOJWT NPOU3BOJHBIE (DYHKIMH, HCTIONB3YS (OPMYJIIBI
mudepeHITIPOBaHNS;

- (hopMyJIMPOBKA T€OMETPHUYECKOTO U MEXaHUIECKOTO CMBICIIA
MIPOU3BOHOM;

- IPUJIOKEHUE OTIPEJIENICHHOT'0 HHTErpalia K BEIYMCIICHHIO
uIoLIael mIocKux Gpuryp, oObeMOB TeJl BpaleHuUs], MyTH,
MPOIIEHHOT0 TOYKOM;

VYeTHbIl onpoc
IIuceMeHHBIH onpoc
[IpakTrdeckas padora Ne30:
Tpenaxeps! no Teme 9.4
CPCNel6

[IpaxkTrueckas pabora Ne31:
Tpenaxxeps! o Teme 9.5
[IpaxkTrueckas pabora Ne32:
Tpenaxeps! o Teme 9.6
IIpaxkTrueckas pabora Ne33:
Tpenaxepsl o Teme 9.7
[IpakTrdeckas padora Ne34:
Tpenaxepsl o Teme 9.8
CPC Nel7

Kontponsnas padora Ne9

I'maBa 10. MHTErpan u ero npuMeHeHUs

Tema 10.1
ITmomaam miockux

Guryp

Tema 10.2 Teopema
Heiorona-
JleiibamIa

Tema 10.3
IIpocTpaHcTBEHHBIE
Tena

v1,31

- yMeeT cTpouTh rpadukn M3ydeHHBIX (YHKLUI;
-yM€eT BbIUUCIIITh B IPOCTEHINNX CIIy4asiX IUIOIALU U
00BbEMBI C UCIIOIB30BAaHUEM OIPEJICICHHOTO HHTErpaa;
-Ha3bIBACT TaOJIMYHBIC HHTETPAJIBL.

VYeTHbll onpoc
IIucsmeHnHsbI# onpoc
IIpaxkTrueckas pabora Ne35:
Tpenaxxepst o teme 10.1
[IpakTrueckas padora Ne36:
Tpenaxepsl no teme 10.2
[paktryeckas pabora Ne37:
Tpenaxeps! no teme 10.3
CPC Nel8

Konrponbhas padora Nel0

I'maBa 11. DnemMeHTBI

TCOpUU BCpOHTHOCTeﬁ M MaTeMaTUISCKON CTaTHCTUKHU

Tema 11.1
BepositHOCTh 1 €€
CBONCTBa

Tema 11.2
IIoBTOpHEBIE
UCTIBITAHUS

V2,31,
32

- peleHue NpoCTeHINX KOMOMHATOPHBIX 3a/1a4 METOZIOM
nepe0opa, a TakKe ¢ UCHOIb30BaHUEM U3BECTHBIX (hOPMYI;
BBIYUCIICHHE B TIPOCTEHIINX CITydasX BEPOSITHOCTH COOBITHIH
Ha OCHOBE IIO/ICYETA YHCIIA UCXOJIOB;

- (hopMyNnupyeT KIACCUYECKOE ONPEIENICHNE BEPOSITHOCTH;

- 3HAET [10CJIEJOBATEIbHOCTD JEHCTBUI IPU BBIIIOJIHEHUU

VYcTHsIii onpoc
IMucemenHBI ompoc
[IpaxTrdeckas pabotaNe3§:
Tpenaxeps! o Teme 11.1
[IpakTraeckas padora Ne39:
Tpenaxepst mo teme 11.2
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Tema 11.3
Crnyuaiinas
BEJINYMHA

apu(METHYCCKUX JICHCTBHUI HAJl YHACIIAMU;
- HAXOJIUT MPHUOTM3UTEILHBIC 3HAUCHUS BEITMYNH;
- aHANMM3 HHPOPMALIUU CTATHCTUIECKOTO XapaKTepa.

[paktryeckas pabora Ne40:
Tpenaxeps! o Teme 11.3
CPC Nel9

KontponsHas pabora Nell

I'maBa 12. YpaBHEeHHS 1 HEpaBEHCTBA

Tema 12.1
PaBHOCHMIBLHOCTE
YpaBHEHUU

Tema 12.2
OCHOBHBIE IPHEMEI
peeHuns
YpaBHEHUH

Tema 12.3
CucreMsl
YpaBHEHUU

Tema 12.4 Pemenue
HCPABCHCTB

V1,V2,
31

- HAaxOAWT 3HAYCHHMSA KOPHS, CTENeHH, Jorapupma,
TPUTOHOMETPUUYECKUX BBIPAKEHHH Ha OCHOBE OIPENENICHHS,
UCTIONB3Ysl  TPH  HEOOXOJMMOCTH  HHCTPYMCHTaJIbHBIC
CpeACTBa;

- BBINOJHSAET NPeoOpa3oBaHMS BBIPAKCHHUH,
(dopmynbl,  CBA3aHHBIE  CO  CBOWCTBaMH
sorapu()MoB, TPUTOHOMETPUUECKUX (PyHKINI;

- yMeeT WCIOJb30BaTh TpaduUecKuii MeToJ| pelLIeHUs
YpaBHEHUH U HEPABEHCTB;

- pemaet UppanroHajbHbIe, MoKa3aTeJbHbIe u
norapu(pMUYECKHe YpaBHEHUs U HEPABCHCTBA;

MIPUMEHSIS
CTETIEHEH,

VYeTHBIN onpoc
IIuceMeHHBIH onpoc
[IpakTraeckas padora Nedl:
Tpenaxeps! mo Teme 12.1
[IpakTrdeckas padora Ned2:
Tpenaxeps! no teme 12.2
IIpaxkTryeckas pabora Ned3:
Tpenaxeps! o Teme 12.3
IIpaxkTrueckas pabora Ned4:
Tpenaxeps! no teme: 12.4
CPC Ne20

KontponsHas pabora Nel2




Konnpukarop KOHTPOJIBHBIX 3a1aHUI

OyHKIMOHANIBHBIN PU3HAK
OLICHOYHOTO CPEe/CTBa (THII
KOHTPOJIbHOIO 3aJIaHus1)

Meron/dopma KOHTpOIIS

Kon xonTponsHOTro
3aIaHus.

IIpoekTHoe 3a1aHKe

YueOHblii NpoeKT (KypCOBOMU, HCCIIEN0BATENLCKUM, 00YUYarOLHii, CEpBUCHBIH, COLIMAIIbHBIN
TBOPYECKHUH], pEeKITaMHO-IIPE3eHTAIlNOHHBIH).

Koneunwiii npodykm, nonyuaemvlil 8 pesynvmame niaHupOSaHUs U BbINOTHEHUS. KOMNIEKCA
yuebHbIx u ucciredosamenvekux sadanuil. loseonsem oyenums ymenus o6y4aouuxcs
CamocmoamenbHo KOHCMpPYuposanms C60U 3HAHUA 6 NPOYecce peuleHUs NPAKMUYeckux 3a0a4
u npobnem, OpUEeHmMUpPo8amvbCs 8 UHGOPMAYUOHHOM NPOCMPAHCMEE U YPOBEHb
popcuposanHocmu  aHATUMUYECKUX, UCCTIE008AMENbCKUX HABLIKOS, HABLIKOS NPAKMUYECKO20
u meopuecko20 mulunenus. Modicem 6binOIHAMbCA 6 UHOUBUOYATLHOM NOPAOKE Ul 2PYNNOL
06yUaruuxcs.

1

PedeparuBHOe 3a1anNe

Pedepar.

IIpodykm camocmosimenvHoll pabomvl 06y4awWe20cs, Npeocmasisuwuli coooll Kpamxoe
U3N0JICEHUE 8 NUCOMEHHOM 8UOE NOTYYEHHBIX PE3YIbMAMo8 Meopemuiecko2o anan3a
oOnpeoesieHHOU HAYYHOU (Y4eOHO-UCCTe008aMeNbCKOLL) meMbl, 20e A8MOop PACKPbLEAem CYNib
ucciedyemoll npobiemvl, NPUBOOUIN PA3IUYHbIE MOYKU 3PEHUs, d MAKJICe COOCMEEHHbIe
63215106l HA Hee.

Pacuernas 3agaua

KonTpoasHasi pa6oTa, MHIMBUIYaIbHOE JOMAIIHEE 3a1aHue, 1abopaTopHas padora,
NPAKTUYECKUE 3aHSATUSL, IMCbMEHHBIN K3aMEH.

Cpedcmeo nposepku yMeHutl RPUMEHAMb NOJLYYEeHHble 3HAHUSL N0 3apaHee ONnpedeieHHOU
Memoouke O0Jis peuerus 3a0ay Ui 3a0aHUL N0 MOOYIO Ul QUCYUNTUHE 8 YeJOM.

TTouckoBas 3agaua

KoHTpoabsHas padoTa, HHANBHIYaIbHOE JOMAIIHEE 3aJaHNUC.

Yacmuuno pecnamenmuposanHoe 3a0anue, umeruee HeCMaHoapmHoe peuleHue u
noseonaoujee OUAZHOCMUPOSAMb YMEHUA, UHMEeSPUPOBANb SHAHUA PA3TUYHbIX 00acmell,
apeymeHmuposams cobcmeeHHyto mouxy speus. Modicem 8b1nonHAMbCA 8 UHOUBUOYATILHOM
nopsoKe uiu cpynnoi 00yYarouuxcsi.

AnHanuTuyeckas 3aga4ya

KoHTposabsHasi pa6oTa, HHINBUIYaIbHOE JOMALIHEE 3aIaHHUE.
Cpedcmeo, nosgoasiowue oyeHusamsy u OUAZHOCMUPOBAMb YMEHUs CUHIME3UPOBATb,
ananu3uposamo, 060owWamy akmuueckull U meopemuyecKull Mamepuan ¢
Gopmynuposanuem KOHKPemHbIX 66160008, YCMAHOBICHUCM NPUYUHHO-CIEOCMEECHHBIX
ceazell.

I'paduueckas 3amaua

KoHTpoasHas pa6oTa, HHAMBUIYAIbHOE JOMAIIHEE 3aJaHue.
Cpedcmeo nposepku yMeHutl RPUMEHAMb NOJLYYEeHHbLe 3HAHUSL NO 3APAHee ONPeOeeHHOU
MemoouKe 0Jis peuerus 3a0ad Ui 3a0aHULl N0 MOOYIO Ul OUCYUNTUHE 8 YeTOM.

3agaya Ha IpOrpaMMHpPOBaHHE

KonTponbnast pabora, UHAUBHIyaIbHOE TOMAIIHEE 3aJaHHE.

TCCT, TECTOBOC 3aTaHUC

TecTupoBaHue, MICEMEHHBINA 3K3aMeEH.
Cucmema cmanoapmusuposanHbixX 3a0anull, N03601AI0WASA ASMOMAMUIUPOBATNb NPOYEOYDY
UsMepeHuUs: YPOGHs 3HAHULL U YMEeHUU 00yuaowe2ocs.

IIpakTuyeckoe 3aganue

JlaGopaTopHasi paGoTa, MPaKTHIECKHE 3aHATHS, IPAKTHYECKUN IK3aMEH.
Cpedcmeo 0nsi KOHmMpOa nPpUObpemeHHbIX 06YUAIUUMCI NPOPECCUOHATLHBIX HABLIKOS U
YMeHUil no YRpaeneHuIo KOHKPemnolM MamepuaibHbiM 00beKmom.

Ponesoe 3amanue

JesnoBas urpa.

Coemecmuas dessmenbHOCHb 2pynnel 00YUAOWUXCs U npenooasames NoO ynpasieHuem
npenooasames ¢ Yewio peuleHus y4eOHix i npogheccuoHatbHO-0PUeHMUPOBAHHBIX 30a4
nymem uepo6020 MoOeIuposansl peaibHou npobaemuol cumyayuu. [lozeonsiem oyenusamo
YMeHUe aHanu3Uposams U peuams munuiHsle npoQeccuoHaIbHble 3a0a4u.

10

HccnenoBarenbCKoe 3aaHue

HUccaenoBarennckas padora.

3aoanue, umerowjee necmandapmuoe pewierue u no36osIujee OUAZHOCMUPOBANb YMEHUs,
UHMe2PUPOBamsd 3HAHUSA PA3TULHBIX 0O1ACMEl, AP2YMEHMUPOBANTb COOCMEEHHYIO MOYKY
3perus. Moowem 6b1nOIHAMbCA 8 UHOUBUOYATLHOM NOPSAOKE WU SDYRNOU 00VUAIOWUXCSL.

11

Pa6ouas TeTpanb

Jluoaxmuueckuii  Komniexc, NpeOHA3HAYEHHbLl ONs  CAMOCMOSMENbHOU  pabombvl
00yuarwe20cs u NO360AIOWULL OYeHUBAMb YPOBEHb YCEOCHUS UM Y4eOHO20 Mamepuand.

12

Jlokmnan, cooOuieHue

IIpodyxm camocmosmensHoll pabomuvl 06yuaOwe2ocs, npeocmasiaowull coooi nyoaudnoe
8bICHIYNICHUE NO NPEOCMABIEHUIO NOTYYEHHbIX Pe3VIbMAmos peuleHus OnpeoeneHHol
YUeOHO-NPAKMUYECKOl, Y4eOHO-UCCIe008amMeNbCKOU UMW HAYYHOU meMbl

13

3ananne Ha BKP nurioMHbIi
MPOEKT

Beimyckras kBanuQukarmonHas pabora CI10

14

3ananne Ha BKP gumomuas
pabora

Brinycknas kBanudukanuonHas padora CI10

15




Cucrema oneHuBaHHA NPO(ecCHOHATBHBIX 00pPa30BaTeJBLHBIX Pe3y/JIbTATOB N0 BHAaM

HCATECJIBbHOCTH

Onucanmne cCHCTEMBI OICHUBAHUA

IToka3aTenu oneHMBAHUA

HaumenoBanmue 25 6anoB 20 6an10B 15 6ass10B 10 6as10B
(010
1.Bnanenue 3HanusiMu | 3HAET U MOHUMAET | 3HAET U B nenom He packpriBaer
TEPMHUHOJIOTUU TEPMUHBI U MMOHUMAET IIOHUMAET, HO coJiepKaHue
onpeneneHus TEPMUHBI U JIOMYCKaeT OUIMOKHN | TepMUHA,
OIpesieNICHUs], HO | B 3HAHUU HEYMECTHO
JOIyCKaeT TEPMUHOJIOTUHU U MIPUMEHSET
HE3HAYUTEIIbHBIE | OIPENEICHU, TEPMUHBI
OLINOKHU UCIIPaBJIseT IOCIe
3aME4aHui
2.Pe3ynbTaTUBHOCTh Nudopmanus Nudopmanus Crynent WNudopmanus
MH(POPMAITMOHHOTO HalJieHa BEpHO, HalJieHa He CaMOCTOSITENIbHO, B | HaliJleHa HE NOJIHAs
MOoUCKa HeOOobIINe TIOJIHAS C CPOK, C C HETOYHOCTSIMHU,
HEJI0YEThI HETOYHOCTSIMH, HeJ04YeTaMu KOTOpBIE CTYJIEHT
HCIIPaBIISIOTCS KOTOPBIE CTYJIEHT | BBIIOJHSET HE MOXET
CTYIEHTOM Cpasy, HCIPABIISET 3a/1aHus, C UCIPaBUTH 0€3
[IOMOTAET B IIOMCKE | CAMOCTOSITEIBHO | IOMOUIBIO MIOMOIIH
nHpopMaUN npernoaaBaTesns IpenojaBaTesis
OJIHOTPYITHUKAM JIeJIaeT BBIBOJIbI
3.CxopocTh u Crynent Crynent Crynent CrynaeHt ¢
TEXHUYHOCTb CaMOCTOATENIbHO, B | CAMOCTOSITEJIBHO, | CAMOCTOSITEIBHO, B | IOMOILBIO
BBITIOJTHEHUS 3aJaHUI CPOK U BEPHO B CPOK, C CpPOK, C IIpenoiaBaTelis,
BBITTOJIHSIET HEOOTBIINMHU HEe04YeTaMu HECBOEBPEMEHHO, C
3aJlaHus, Jeaer HeJ0YeTaMU BBITIOJIHSIET HEJI0UYeTaMH
BBIBOJIbI, TOMOTAET | BBIIOJHSET 3a/1aHUs, C BBITIOJIHSIET
OJTHOTPYIITHUKAM 3a/laHus, IeJaeT | IOMOIIbIO 3aJlaHus, C
BBIBO/IBI, Mperno/iaBarens MIOMOUIBIO
MIOMOTaeT JIeJIaeT BBIBOJIBI npernojaBaTens
OJIHOTPYIITHUKAM JIEJIA€T BHIBOJIBI
4.0dopmienue 3ananus 3ananus 3ananus Odopminenue He
3a1aHUI odopmiser odopmiser BBITIOJIHSIET COOTBETCTBYET
aKKypaTHO B aKKypaTHO, HO HEaKKypaTHO, CO TpeOOBaHUAM
COOTBETCTBHH C HUMEIOTCS 3HAUYUTEJIbHBIMU
TpeOOBaHUAMU 3aMevyaHus 3aMEYaHUSIMHU.
MpenoiaBaTeis, B
COOTBETCTBHH C
I'OCT
5.AprymenrtupoBanHocth | B nucbMeHHOM U B nmucemennont u | [IpuBoaut [IpuBOuT
CYXKJIEHUM, IIUPOTa YCTHOU peun YCTHOU peun MIPUMEPBHI, npuMepsl, (HaKThl,
Kpyrosopa MIPUBOJIUT MIPUBOJIUT OTIMCBIBACT OTMCHIBACT
puMepsbl, (HaKThl, MIPUMEPBHI, SIBJICHUS, (DAKTHI, SIBJICHUS], HE JI€TIaeT
OTHCHIBAET (haKxTsI, HO 3aTPYyJIHAETCS B | BBIBOJIBI,
SIBJICHUS, OMHCHIBAET JIOTUYECKOM CpaBHEHUS
MIPOU3BOIUT SIBJICHHS, W3JI0KEHUH,
CpaBHEHUs, aHAIU3, | MPOU3BOJIUT aHanmuse,
JIeJIaeT BBIBOJIBI CpaBHEHUS, CpaBHEHUH,




aHam3, JIeIaeT BBIBOJIAX
BBIBOJIBI, HO
3aTpyAHSCTCS B
MOCTPOCHHUH
JIOTHYECKOTO
U3JI0KECHUS
MaTepuaa
6.ITouck, obpadotka u | Paboraer ¢ Paboraer ¢ Henocrarouno [TpoBenen mouck
MIPEOCTaBICHUE JUTEPATypPO, JUTEPATypPO, npoBeieH cOop u u cOop
nH(OPMAIIHHU TI0 MMOMCKOBBIMU MMOMCKOBBIMU obOpaboTka uH(popManuU, TeMa
U3y4aeMoOMy CHCTEMaMH, CHCTEMaMH, UH(pOpMaInHy, HE PacKphITa, WU
MaTepuany MOJITOTOBJICHHAS MOJITOTOBJICHHAsL | IPEJOCTaBIICHHUE HE COOTBETCTBYET
nHpopmanus nHpopmanus uHdopmaruu He 3aJIaHUTO0
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
TeMaM 3aJJaHHus, TEMaM 3aJ]aHus, | TPeOOBaHUSIM

MIOJTHO PACKPHITA,
oTOOpaKeHa, Ipu

IIOJIHO PaCKphbITa,
IpeaoCTaBJIICHUC

HE00X0UMOCTH nHpOpMaInU He

COIPOBOXKAAETCS B IOJIHOI Mepe

HarJIsJHOCTBIO COOTBETCTBYET

(cxemamu, TpeOOBaHUAM

PUCYHKAMH),

MIPEIOCTABIIACTCS

JIOTHYHO B

COOTBETCTBUH C

TpeOOBaHUSMH,

JAIOTCS CCHUIKU Ha

WCTOYHUKH
7.Mcnions3oBanue 3HaeT ycTpoucTBO, | 3Haer He B monHoOM Mepe He B nonnHoM
yueOHO-1a00paTOPHOTO | Ha3HAYCHHE, YCTpOICTBO, BJIQJICET 3HAHUSMHU | MEpE BIIAJEET
000opy0BaHUS ISt METOBI pabOTHI C Ha3HayeHUe, YCTPOMCTBA, 3HAHUSAMU
peuieHus yueOHo- METOJIbl paboThl | HA3HAYEHUS, YCTPOWCTBA,
MPAaKTUYECKHX 3a/1a4 1a00paTOPHBIM ¢ yuebHo- METO/laMH paboThl | Ha3HAYEHHUS,
(M3MepuTeNbHBIC 000opyI0BaHUEM, 12a00paTOPHBIM ¢ yueOHo- MeToAaMH pabOThI
npubopsl U MIPOU3BOIUT o0opyJ0oBaHUEM, | JJAOOPATOPHBIM ¢ yueOHo-
UHCTPYMEHTBHI) paboThI ¢ HO JIOMYCKaeT 000py/i0BaHUEM. 1a00paTOPHBIM

IPUMEHEHUEM OoMOKH B [IpouzBoaut 000pyJIOBaHUEM.

y4eOHO- pabote ¢ yueOHO- | pabOThI ¢ [TpouzBoaut

1a00paTOPHOTO 1a00paTOPHBIM 3aMeYaHusIMH, paboThI ¢

000pyI0BaHUS B obopynoBaHueM, | coOJrOIaeT HapylIeHueM

COOTBETCTBHH C co0uro1aer TEXHUKY TEXHOJIOTUH,

TpeOOBaHUSMU U TEXHUKY 0€30MacHOCTH. IIPUHIUIIOB

TEXHOJIOTHUEH, 0€301MaCHOCTH, paboThI, UMeeT

cobmro1aer OepexkHO 3aMeYaHus 1o

TEXHUKY OTHOCHUTCS K TEXHUKE

0€30macHOCTH, 000pyI0BaHUIO 0€30macHOCTH

OepeXKHO OTHOCHUTCS

K 000pYZ0BaHHUIO.

Moxer oxa3artb

MOMOTIIh B paboTe

OJTHOTPYITHUKaM
8. Bpemst Ha Cobioienue [IpeBpineHue [IpeBbileHue [IpeBbilenue




BBITIOJIHEHUEC 3aJJaHUA

BpeMs U
MOJATrOTOBKH
3a7aHusl, CPOKOB
c/Iauu 3aJaHui.

BpEMEHU
BBHITIOJTHEHUS HA

10 %

BpEMEHU
BBITIOJTHEHUS HA

20%

BpPEMCHH
BeInoJTHeEHMsT Ha 30
u 6oiee %

Kpurepuu onenuBanus

KonmaectBo 6amioB YpoBeHb c(hOpMHUPOBAHHOCTH Omnenka

85 —100 MOBBIIICHHBIN «OTIIMYHO»

70 — 84 JIOCTaTOUYHBIN «XOpOLIOY»

50 — 69 MTOPOTOBBIN «YZOBJICTBOPUTEIHHOY
MeHee 50 KOMIIETEHIUS He chopMupoBaHa «HEY/I0BJIETBOPUTEILHO

Iloka3atesn oneHNBAHUS PE3YJAbTATOB TCCTUPOBAHUA

HaumenoBanue 25 6a10B 20 6an10B 15 6annoB 10 6an10B
o1op
1) Bnanenue 3Hanusamu | 3HaeT W TOHUMAeET | 3HaET u|B nenom | He  packpsiBaer
TEPMHUHOJIOTUU TEPMHHBI U | TIOHAMaEeT IOHUMAET, HO | collep)KaHue
ornpeaeneHus TEPMHHBI U | JOMYyCKaeT OIIMOKH | TepMHUHA,
OIpezieNieHus:, HO | B 3HAHHUH | HEYMECTHO
JIOTTYCKaeT TEPMHUHOJIOTHH ¥ | IPUMEHSET
HE3HAYUTEIILHBIC | ONPEICIICHHM, TEPMHHBI
OILIMOKHU UCHPABISET TMOCIe
3aME4aHui
2) IlpaBUIBLHOCTD OtBetsl  BbIOpaHbl | OTBETHI Crynent ¢ | bonpmmHCcTBO
BbIOOpa OTBETA WK BEPHO, B CPOK BEIOpaHBI BEPHO, | HEIOYETaMH M C | OTBETOB BBIOpAHBI
OTBETOB ¢ HeOONpIIMMH | HEOOJIBIIOH HE BEPHO u
HEeJ04YeTaMu, 3aJIepIKKON BO | HECBOEBPEMEHHO
CBOEBPEMEHHO BpPEMEHHU
BBITIOJTHSIET
3a/laHus
3) CKOpOCTh U CryneHt Crynenr CryneHt CryneHt c
TEXHUYHOCTb CaMOCTOSITENIbHO, B | CAMOCTOSATEIBHO, | CAMOCTOSITENIBHO, B | TOMOIIIBIO
BBITIOJTHEHUS TECTOBBIX | CPOK M BEPHO | B CPOK, C | CpOK, C | mpernopaaBaress,
3a/laHui BBITIOJTHSIET HEOOIBIIUMHU HeJ04YeTaMu HECBOEBPEMEHHO, C
TECTOBBIC 3aaHUS HEeJ09YeTaMu BBITIOJTHSIET HeJ04YeTaMu
BBITIOTTHSET TECTOBBIE 33JJaHUS | BBIMTOJIHSET
TECTOBBIC TECTOBBIC 3aaHUS
3a/laHus
4) Odpopmnenue 3amanus 3amanus 3amanus Odopmnenne He
3a/laHui odopmisieT odopmitsieT BBITIOJTHSET COOTBETCTBYET
aKKypaTHO B | aKKypaTHO, HO | HEaKKypaTHO, CO | TpeOOBaHUSIM
COOTBETCTBUU C | UMEIOTCS 3HAYUTEIBHBIMU npernoaaBaTens
TpeOOBaHUSIMHU 3aMeYaHUs 3aMeUYaHUSIMHU
npernojaBaTens
5) Bpewms na Cobmonenue [IpeBbileHue [IpeBbilieHue [IpeBpiieHNE
BHITIOJTHEHHE 33/1aHUs | BpeMs U | BpEMEHH BpEMEHU BpPEMEHHU
MOJITOTOBKH BBITIOJTHCHUS Ha | BBITOJTHCHUS Ha | BeIMOJTHEHHUS Ha 30
3aJIaHus, cpokoB | 10 % 20% u 6onee %

CcIa4y 3aIaHuM.
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e Oo0wee KoJIM4eCTBO BONpPocoB npunumaercs 3a 100%. Ouenka BbICTABJIsSIeTCS 10 3HAYEHUIO
COOTHOIIEHUS MPABUJIbHBIX OTBETOB K 001leMYy KOJIMYeCTBY BOIIPOCOB B MIPOLIEHTAX.

Kpurepun ouenoxk

1. Ouenka «5» (oTau4HO0) — 0T 85 10 100% NpaBUIBLHBIX OTBETOB;
2. Ouenka «4» (xopoio) — ot 75 10 84 % npaBUILHBIX OTBETOB;

3. Ouenka «3» (yaoBjaeTBOpUTEIbHO) — OT 50 10 74 % npaBUJIbLHBIX OTBETOB;
4. OuneHka «2» (Hey10BJIETBOPHUTEIbHO0») — MeHee S0% npaBUIbHBIX OTBETOB

Kpurepun oueHuBanusi

KoumuectBo 0as10B YpoBenb chopMHPOBAHHOCTH Ouenka

85-100 MOBBIIIEHHBII «OTJIMYHO»

70-84 A0CTATOYHBIH «XOPOII0»

50-69 MOPOTrOBBIi «Y/10BJIETBOPHUTEIbHOY
MeHee S0 KOMIIeTeHIIMsI He c(hopMupoBaHa «HEY/J0BJIETBOPUTEJIbHO)

Iloxa3atesn oeHNBaHUSA YCTHBIX OTBE€TOB

HaumenoBanue 25 daJs10B 20 6a/10B 15 6annoB 10 6an10B
o1opP
1) Bnanenue 3HanusiMu | 3HaeT U MOHUMAET | 3HAET u|lB uenom | He
TEPMHUHOJIOTUU TEPMUHBI U | IOHUMAET IIOHMMAET, HO | pacKpbIBaeT
OIpeJIeJICHUs TE€PMUHBI U | IOIyCKaeT coJiepKaHue
OIpeIeIeHus, OIIMOKHU B | TEpPMHHA,
HO  JIOIIYCKAE€T | 3HAaHUH HEYMECTHO
HE3HAYUTENIbHbIE | TEPMUHOJIOTUN | IPUMEHSIET
OLIMOKH U OIpE/eNeHuH, | TEPMUHBI
HCIIPABIISET
nocie
3aMEe4aHUI
5)AprymentupoBannocts | B mucbmenHoW u | B mucemenHoi u | [TpuBogut [IpuBoaut
CYKJIEHUH, IIUPOTa YCTHOM peuu | yCTHOU peuu | IpuMepsl, IIPUMEPHI,
Kpyrosopa MIPUBOJUT IPUBOJIUT OIMCHIBAET (baxTshl,
MIpUMEpHI, (QaKThl, | IPUMEPHI, SBJICHUS, OIMCHIBAECT
OIMCHIBAET GbaxThl, GbaxThl, HO | IBJICHMSI, HE
SIBJICHUS, OTMCHIBAET 3aTpyJHSIeTCSl B | JeNaeT
IIPOU3BOJIUT ABJICHUS, JIOTUYECKOM BBIBO/JIBI,
CpaBHEHU, IIPOU3BOJIUT U3JI0’KEHUH, CpaBHEHHUS
aHaJn3,  JI€JIaeT | CPaBHEHUS, a”aiuse,
BBIBO/JIbI aHalM3, JIeJaeT | CpaBHEHUH,
BBIBOJIBI, HO | BBIBOAAX
3aTpyJHSeTCsl B
IIOCTPOECHUNU
JIOTUYECKOT0
U3JI0KEHUS
MaTepuaia
6) ITouck, oOpaboTka PaGoraer c | Paboraer ¢ | Henocratouno | IIpoBenen
U TIPEIOCTaBIICHUE JTUTEePaTypoi, JUTEpPaTypoOH, poBeJeH cOop | moMCK U cOop
uH(pOpMaIUU IO MTOMCKOBBIMU MTOMCKOBBIMU " o0paboTka | nHpopMauy,
U3y4aeMoMy CUCTEMaMHU, CUCTEMaMH, uH(popMaluuy, Tema HE
MaTepuany MIOATOTOBJIEHHAs. | IOATOTOBJIEHHAs | IPEAOCTaBICHHUE | PACKpPBITa,
uHpopmManus uH(popManus uH(pOpMallUU HE | WIH HE
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
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TeMaM  3aJIaHud, | TeMaM 3aJaHus, | TpeOOBAHUIM 3aJJaHUI0
MOJIHO PACKPHITA, | TTOJHO
OoTOOpaxkeHa, TIpH | PacKphITa,
HE00X0IMMOCTH Mpe0CTaBICHUE
CONpOBOXAaeTcs | HHGOPMaALUU HE
HArJSIHOCTBIO B IIOJIHOM Mepe
(cxemamu, COOTBETCTBYET
PUCYHKAMH), TpeOOBaHUSIM
MIPEIOCTABIIACTCS
JIOTUYHO B
COOTBETCTBUM  C
TpeOOBaHUSAMH,
JAOTCS CCHUIKU Ha
HMCTOYHUKH
8) Bpems Ha Cobmronenue [IpeBbilieHnE [IpeBbiienne [IpeBblilieHE
BBITIOJIHCHHE 3a7]aHUsl | Bpems U | BpEMEHHU BpEMEHU BPEMCHH
MOATOTOBKH BBITIOJTHEHUSI Ha | BBIIIOJIHEHUSI HA | BBIOJIHEHUS
3amanus, cpokoB | 10 % 20% Ha 30 u Ooiee
clayy 3aJaHuM. %

Kpurepun onenuBanuns

KoanuyecTBO 0a/1510B YpoBenb ¢chopMHUPOBAHHOCTH Onenka

85-100 NOBLIIIEHHBII «OTJIMIHOY

70-84 AOCTATOYHbII «XOpo1Io»

50 — 69 MOPOTOBbIi «Y/10BJIETBOPUTEJIbHO)
Menee 50 KOMIeTeHIus1 He chopMHupOBaHA «HEYJT0BJETBOPUTEILHOY

IToxa3aTenu oneHNMBaHUSA NPAKTHYECKOH padoThI

HaumenoBanue OIIOP | 25 6annos 20 6a10B 15 6annoB 10 6ass10B
1.Bnagennie  3HaHuAMHU | 3HAET W MOHMUMAET | 3HAET u|B uenom | He  packpsiBaeT
TEPMHUHOJIOTUU TEPMUHBI U | IOHUMAET [IOHUMAET, HO | coepKaHue
onpeneneHus TEPMUHBI U | JOIyCKaeT TEpMUHA,
OIpeJieNIeHus, HO | OIMOKM B 3HAHHM | HEYMECTHO
JOITyCKaeT TEPMUHOJIOTUM U | IPUMEHSET
HE3HAUYUTEIIbHBIE | ONPEACIICHUN, TEPMUHBI
OLIMOKHU HCIIPABIISET
110CJIE 3aMEYaHUI
2.Pe3ynpTaTUBHOCTH WNndopmanus WNndopmanus CryneHt Nudopmanus
MH(OPMAaLIHOHHOTO HalJieHa BEpHO, | HallZieHa HE | CAMOCTOSITEIBHO, B | HallleHa HE
IIOUCKa HeOoubIIe IIOJIHAst C | CPOK, C | monHas c
HEJI0YEThI HETOYHOCTSMH, HEJI0YEeTaMHU HETOYHOCTSIMH,
HCIIPABISIOTCS KOTOPBIE CTYJEHT | BBIIIOIHAET KOTOPBIE CTYIEHT
CTYJIIEHTOM Cpa3y, | UCIIPABIIAET 3a/1aHus, C | HE MOXET
IIOMOTA€T B ITOUCKE | CAMOCTOSATEIBHO | IOMOILBIO WCIIPAaBUTH 0e3
uHpopMauu IIpenoaaBaTelis IIOMOILH
OJIHOTPYIIHUKAM JIEaeT BBIBOJIbI IIpenoiaBaress
3.CkopocTh 1 Crynent CryneHnt CryneHnt Crynent c
TEXHUYHOCTD CaMOCTOATENIBHO, B | CAMOCTOSITEIIBHO, | CAMOCTOSATEIIBHO, B | IIOMOIIBIO
BBIITOJIHEHMS 3aJJaHUI CPOK W  BEpHO | B CPOK, C | CpOK, C | mpenoxasares,
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BBINOJIHSAET HeOOoJIbIINMHU Hel04eTaMu HECBOEBPEMEHHO,
3aJaHus,  JeNlaeT | HeJo4eTaMH BBITOJIHSAET C Hel0ueTaMu
BBIBOJIbI, IIOMOT'A€T | BBIIOJIHAET 3aJjaHus, C | BBIIOJHSET
OJTHOTPYIIIIHUKAM | 33JaHUsl, JEJAET | IOMOLIbIO 3aJ1aHus, c
BBIBO/IbI, npernoaBaTesns IIOMOILBIO
IIOMOTaeT JIeJ1aeT BbIBO/IBI npenoaaBaresns
OJTHOIPYNITHUKAM JieJ1aeT BbIBOJbI
4.0¢dopmienue 3ananuii | 3amaHus 3amanus 3amanus Odopmienne He
oopmisier oopmisier BBINOJIHSET COOTBETCTBYET
aKKypaTHO B | aKKypaTHO,  HO | HEaKKypaTHO, CO | TpeOOBaHUSIM
COOTBETCTBUU C | UMeroTCs 3HAYUTEIbHBIMU
TpeOOBaHUSAMHU 3aMevyaHus 3aMEYaHUSIMHU
npernojaBaTens, B
COOTBETCTBUU c
I'OCT
5.AprymenTtupoBaHHocTh | B muceMenHoil u | B nucemenHnoi u | IlpuBogut [IpuBoguT
CYXJIeHUil, mmpora yCTHOM peuu | yCTHOH peuu | IpuMepsl, IpUMeEpbl, (QaKThl,
Kpyrosopa MIPUBOJIUT MIPUBOJUT OIHCHIBACT OIMCHIBACT
npuMepbl, (HakKThl, | IPUMEPBI, SABJICHUSI, (aKThl, | SIBJICHUS, He
OIMCHIBAET (baxThI, HO 3aTpyJHSETCS B | J€JIa€T  BBIBOJIBI,
SIBJICHMS, OIHCBIBAET JOrMYECKOM CpaBHEHMS
IIPOU3BOJIUT SIBJICHUS, U3JI0KEHUH,
CpaBHEHMsI, aHAJIU3, | IPOU3BOIUT aHajmse,
JIeJIaeT BBIBOJIbI CpaBHEHUSI, CpaBHEHHH,
aHalnu3, JIeNaeT | BhIBOJAAX
BBIBOJIBI, HO
3aTpyAHsAeTCs B
[IOCTPOEHUHU
JIOTUYECKOTO
U3JI0KEHUS
MaTepuaia
6.ITouck, o6paboTka u Paboraer ¢ | PabGoraer ¢ | Henmocrarouno [IpoBenen mouck
IIPEJOCTaBIECHUE JUTEPATYPOH, JIUTEPATYpPOH, npoBeieH cOop H | U coop
nH(pOpMaILINUHU 1O ITOMCKOBBIMH ITOMCKOBBIMH o0OpaboTka uH(popManuuy,
U3y4aeMOMY MaTepuaily | CHCTEMaMy, CHCTEMaMH, UHpOpMaLuy, TeMa He PacKphITa,
MIO/ATOTOBJIEHHAS MOATOTOBJIEHHAS | MPEJOCTaBICHHE WIH HE
uHpopManus uHpopManus UHPOpPMALIUM  HE | COOTBETCTBYET
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET 3aJIJaHUIO0
TeMaM  3aJlaHusd, | TeMaM  3aJaHus, | TpPeOOBaHUSAM
MIOJIHO  PAcKphbITa, | IOJHO PACKPHITA,
oToOpakeHa, TpH | MPeJOCTaBICHNUE
HEe00X0IMMOCTH nHdopmanuu He
COIIPOBOXKAAETCS B IIOJIHOM Mepe
HarJIsTHOCTBIO COOTBETCTBYET
(cxemamuy, TpeOOBaHUAM
PUCYHKAMH),
IIPEIOCTABIIAETCS
JIOTUYHO B
COOTBETCTBUU c
TpeOOBaHUSIMU,
Jal0TCs CCBUIKM Ha
VCTOYHHUKH

13




7.Mcnonbs3oBanue 3HaeT yCcTpoMCTBO, | 3HAET He B nonnoit mepe | He B  mosHOM
y4e0HO-T1a00paTOpHOTO | HA3HAYCHHUE, YCTPOMCTBO, BIIaJICeT 3HAHUSMU | MEpe BJIaJICET
00OpyIOBaHUs IS METO/Bl paboOThl C | HA3HAUCHHE, YCTPOKCTBA, 3HaHUSIMU
pEIIeHUs TPAKTUIECKUX | y4eOHO- METOJIbI pabOThl | HA3HAYCHUS, YCTpOICTBA,
3aja4 (M3MEpHUTEIbHbIE | Ta0OPATOPHBIM c y4eOHO- | MeTofaMu pabOThl | HA3HAYCHHUS,
prOOPHI U o0opynoBaHUEM, 1a00paTOPHBIM c y4eOHO- | MeTolaMu PabOTHI
WHCTPYMEHTHI) MIPOU3BOIUT obopynoBaHueM, | Ja0OpaTOPHBIM c y4eOHo-
paboThI C | HO JIOMTYCKaeT | 000pyIOBaHUEM. 1abopaToOpHBIM
PUMEHEHHEM OIITMOKH B | [IpousBoaut 000pyIOBaHUEM.
y4eOHO- pabote ¢ yueOHO- | pabOTHI ¢ | [IpousBogut
1a00paTOPHOTO 1a00paTOPHBIM 3aMEYaHUsIMHU, paboThI c
obopymoBanusi B | o0opyaoBaHHeM, | cOOIOacT HapyIICHUEM
COOTBETCTBUU ¢ | cobmomaer TEXHUKY TEXHOJIOTHUH,
TpeOOBaHUSAMHU U | TEXHUKY 0€30MMacHOCTH MIPUHIUIIOB
TEXHOJIOTHEH, 0€30MacHOCTH, paboTHI, uMeeT
coOmromaer OepexHO 3aMe4YaHus 1o
TEXHUKY OTHOCHUTCS K TEXHHUKE
0€30I1acHOCTH, 000pyIOBaHUIO 0e301MmacHOCTH
OepekHO
OTHOCHUTCS K
000pYyIOBaHUIO.
Moxet 0Ka3aTh
MoMoIllb B padote
OJTHOTPYITHUKAM
8.Bpems Ha BoinonHenue | CoOnroneHue [IpeBblieHue [TpeBbleHue [TpeBblieHue
3aJlaHus BpeMs U | BpeMEHU BPEMCHH BpPEMCHH
MOJITOTOBKH BBIMIOJIHGHUSI HA | BHIMOJIHEHUS ~ HA | BBINOJHEHUs Ha 30
3amanus, cpokos | 10 % 20% u 0osee %
CIaYM 3a/IaHUMN.
Kputepuu oneHuBanus
KoanuectBo 0as10B YpoBenb ¢chopMHUPOBAHHOCTH Ouenka
150 - 175 MOBBIIICHHBII «OTJIMYHO»
115- 140 AOCTATOYHBIN «XO0pOLIO»
80 -105 NOPOroBbIN «YAOBJICTBOPHTEJIBHO»
menee 70 KOMIIETeHIUs He chopMupoBaHa «HEYT0BJETBOPUTEILHOY
Ilokazarenu ouneHuBanus pedeparos, Npe3eHTALUI
HaumenoBanue 25 6ansoB 20 6an10B 15 6a10B 10 6a10B
(0J110)
1) Bianenue 3HaeT u HOHUMAET | 3HaeT ulB nenoMm | He
3HAHUSMH TEPMHHBI ¥ OTIPEICIICHHS | TOHMMAET MMOHMMAET, HO | paCKphIBaeT
TEPMHUHOJIOTUU TEPMHHBI U | JOMYCKaeT coJiep>KaHue
OTpeNieNIeHUs], HO | OMUOKH TepMHHA,
JOTTYCKaeT 3HAHUU HEYMECTHO
HE3HAYUTEIIbHBIC | TSPMHUHOJIOTHH | IPUMEHSET
OIINOKHU U OMpeAeNeHU, | TepMUHBI
WCITPABIIICT

14




II0CJIC

3aMEUYaHHui
4) Odpopmienue 3amanus odbopmiiser | 3amaHus 3amanus Odopmnenue
3aJaHu’ aKKypaTHO B | opopmisier BBITOJIHSACT HE
COOTBETCTBUU C | aKKypaTHO,  HO | HEaKKypaTHO, CO | COOTBETCTBYET
TpeOOBaHUSAMHU UMEIOTCSA 3HAYUTENBHBIMU | TPEOOBAHUAM
npernojaBarters, B | 3aMeuaHus 3aMeUYaHUSIMHU.
cootBercTBUM ¢ [OCT
5)AprymentupoBan | B muceMenHo# u yctHOU | B mucemennoit u | [IpuBogut [IpuBoaut
HOCTh  CYXKACHHUH, | peun MPUBOJUT | YCTHOM pedu | mpuMepsl, PUMEPBHI,
HIMPOTa KPyro3opa | MpuMeEpHI, (bakThl, | IPUBOAUT OIHCHIBACT ¢bakThl,
OTIHCHIBACT SIBJICHUS, | IPUMEpPHI, (PaKTHI, | ABICHUS, OITHCHIBACT
MPOU3BOJIUT CPaBHEHUS, | OMUCHIBACT (bakTsl, HO | SIBJIGHUSA,  HE
aHaJu3, Ie1aeT BHIBOABI | SIBIICHUS, 3aTpyAHsETCS B | AeJaer
MIPOU3BOJIUT JIOTHYECKOM BBIBO/IbI,
CpaBHEHMUS, U3JI0KCHHUH, CpaBHEHUS
aHanM3,  JeNlaeT | aHaJIu3e,
BBIBO/IBI, HO | CpPaBHEHUH,
3aTpyIOHSETCSl B | BBIBOJAX.
MOCTPOCHHUU
JIOTUYECKOTO
U3JI0KCHUS
MaTepuaia
6) Ilouck, Pabotaer c PaGoraer ¢ | Henocrarouno | IlpoBenen
0o0paboTka u JUTEepPaTypOH, JTUTEPaTypOH, npoBeseH cOop | moucK U cOop
MIPEIOCTaBICHUE MIOVCKOBBIMHU MOWCKOBBIMHU U o0paboTka | HHpOpMaLuHy,
uH(pOpMaLIUHU TTO CUCTEMaMH, CUCTEMaMH, uHbopMaIuy, Tema HE
H3y4aeMoOMy MO OTOBJICHHAS MOJTOTOBJICHHAs! | MIPEJOCTABICHUE | PACKPHITA, MU
MaTepuany uH(popMaIus uH(popManus uHbOpMaIlK HE | HE
COOTBETCTBYET TEMaM COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
3a/1aHusl, TOJHO TeMaM 3a/aHus, | TpeOOBaHUSM 3a/1aHuUIO0
packpbITa, OTOOpaXKeHa, | MOJTHO PACKpHITa,
pU HEOOXOTUMOCTH IpeoCTaBIICHUE
COIPOBOXKAAECTCS uH(pOopMaluu He B
HATJISTHOCTHIO MOJTHOM Mepe
(cxemamu, pUCYHKaMH), | COOTBETCTBYET
IPEOCTABIISACTCS TpeOoBaHUSIM
JIOTHYHO B COOTBETCTBHUH
¢ TpeOOBaHUSAMH, TAKOTCS
CCBUIKH Ha HICTOYHUKH.
Kpurtepun onenuBanuns
KonuyectBo 6a/s10B YpoBenb chopMHPOBAHHOCTH Onenka
85-100 MOBBINIEHHBII «OTJTHIHOY
70 -84 JOCTATOYHBIH «XOpPOLIO»
50 -69 MOPOTrOBbIi «Y/10BJIETBOPHUTEIbHOY
MeHee 50 KOMIIeTeHIUsl He c)OpMHUpPOBaHA «HEY0BJIETBOPUTEIHHO)

Kputepun onenok

5. Ouenka «5» (oTiau4Ho) — 0T 85 10 100% nNpaBUIBLHBIX OTBETOB;
6. Ouenka «4» (xopoio) — ot 75 10 84 % npaBUIbHBIX OTBETOB;
7. Ouenka «3» (yaoBiaerBoputebHo) — oT S50 10 74 % npaBUJIbHBI
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8. X 0TBeTOB;

9. Ouenka «2» (Hey10BJIETBOPUTEJIbHO0») — MeHee S0% NnpaBUJIbLHBIX 0TBETOB

PexoMeHauMH 110 OLIEHUBAHUIO Pe3yJIbTATOB CAMOCTOSITEILHOM PA0OTHI CTYIEHTOB
B ¢opme cooOmenus:

Oo11oP 25% 20% 15% 10%

CooTBeTcTB | colepkaHue coJlepsKaHue JOKJIaja | CoAepKaHue coJiepyKaHue

ue JOKJIaaa COOTBETCTBYET JoKJ1aaa HE | JoKJIana HE

COJIEpP’)KaHU | COOTBETCTBYET 3asIBJICHHOMN B | IIOJIHOCTBIO HOJIHOCTBIO

s TeMaTUKe, | 3asBJICHHON B | HA3BaHUM TEMATHKE, | COOTBETCTBYET | COOTBETCTBYET

oopmieHr | Ha3BaHUM TEMATUKE; | €CTh IMOTPEUIHOCTH B | 3asBICHHOW B | 3asBJICHHOMN B

e odopmiieHo B | opopMIICHUH Ha3BaHUU Ha3BaHUU
COOTBETCTBUU c TEMaTUKE, €CTb | TEMAaTUKE,  €CTh
oMM HOTPEIIHOCTH B | 3HAUUTEJbHbBIE
TpeOOBaHUSIMU oopmnennn HECOOTBETCTBUS B
HAITUCaHUS U odopmiieHun
TpeOOBaHUSIMU
ohopMIIeHUS

Crpykrypa, | umeer YETKYIO | UMEET MOrPEIIHOCTH B | UMEET Nwmeer nHeuéTkyro

JIOTUYHOCTH | KOMITO3UIIUIO U | CTPYKTYpE, HECOOTBETCTBHS | CTPYKTYDY,

COOOWICHHUSI | CTPYKTYpY, HE3HAYUTEINIbHbIE B CTPYKTYpE, | JIOTHUECKUE
OTCYTCTBYIOT JIOTUYECKHE 3HAUUTENbHbIE | HAPYLICHUS B
JIOTUYECKHE HapyIICHUs B | JIOTUYECKUE IpeJICTaBICHUN
HapYIICHUS B | IpEACTaBICHUU HapylIeHUs B | MaTrepuana
[IpEJICTaBICHUH MaTepuaia IIPEJICTaBICHUN
MaTepuaia MaTepuana

Hanuune OTCYTCTBYIOT IPUCYTCTBYIOT IPUCYTCTBYIOT | IPUCYTCTBYIOT

pEUYEBBIX, JIEKCUYECKHUE, HE3HAYUTEIIbHBIC JIEKCUYECKHE, 4acTble

CTWJINCTUYE | CTWJIUCTUYECKUE U | JIEKCHUYECKHE, CTHJINCTUYECKHE | JIEKCUYECKUE,

CKHX uHble OmMOKHU. Peub | cTIMCTHYECKHE U | ¥ MHbIE OIMOKY | CTUIMCTUYECKUE

OIHO0K XapakTepu3yeTcs WHBIE  OMMOKU B | B TEKCTE Y WHbIE OIIMOKH B
YMOLIMOHAIBHON TEKCTE TEKCTe
BBIPA3UTEIbHOCTHIO

CamocrodaT | mpezacTaBisieT coOoi | mpeAcTaBisieT co0oil | mpeacTaBiseT OTCYTCTBYET

€JIbHOCTh CaMOCTOSITENIbHOE CaMOCTOSITENIbHOE co0oif HE | CaMOCTOSITENIbHOE

HCCIIEIOBAaH | UCCIIEI0BaHUE, UCCIJIEJOBAHMUE, IIOJIHOE UCCIIEJOBAHHUE,

us IpeJICTaBjIeH HEeJ0CTaTOYHBIN CaMOCTOSITENIHO | HEMPOpabOoTaHHbI
Ka4eCTBEHHBII KAuECTBEHHBIN aHAJIU3 | € UCCIEA0BAaHUE, | H TEKCT APYroro
aQHaJIM3 HAWJEHHOIO | HAUJEHHOTO HEKAYeCTBEHHBI | aBTOpa  (JIpYrux
marepuaa marepuaia i aQHAJIN3 | aBTOPOB)

HaWJIeHHOT O
MaTepuaia
Oowmee 100 80 60 40
KOJI-BO
Kpurepun onenuBanuns

KonunyectBo 0amnoB | YpoBeHb chopMUPOBAHHOCTH Onenka

85-100 NMOBBINIEHHBII «OTJITHIHOY

70 -84 JOCTATOYHBIN «XOpPOLIO»

50 -69 MOPOTrOBBI «Y/10BJIETBOPHUTEIbHOY
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\ MeHee S0

\ KOMIIeTeHI[Us He C()OpMHUPOBaAHA

‘ CHEYAOBJECTBOPUTECIBHO» ‘

B ¢popme npesenTanmnu:

PexoMeHaanmuy mo oneHNBAHHUIO HTOTOBOM aTTECTAIIUNH

| onnopP

| 25%

| 20%

| 15%

| 10%

Oo110P 25% 20% 15% 10%
@®opmynuposka | ChopmupoBaHa [TorpemHocTH B | [IpoGiiema [IpoGnema HE
npobIIeMBl, npolema, (bopMyITUPOBKHI chopmynupoBan | chopmyarpoBaHa
HPHIHH. MMPOAHAIM3UPOBAHBI | MPOOJIEMbI, B aHAIM3€ | a HesicHOo. | CBeneHust 0

ee IIPUYUHBIL. | € npuuuHbl. | Paspo3HeHHble | 1€ATENbHOCTH
[IpoananusupoBanbl | OTCYTCTBYET CHUCTEMA | CBEICHUS O | OTPBIBOYHBIE
pe3yJIbTaThl C | OMMCaHHUA  OCHOBHOH | JAESITEIBbHOCTH
MO3HULIMEN Ha | IeATEeIbHOCTH
Oymymiee
IMocranoBka [TocraBnensl 3agaun. | [lorpemnoctu B | Heuetko He PACKpPBITHI
3ajaq YUeTko W NOATANHO | MOCTAHOBKE 3a/1a4, HE | PACKPbIThI 3aJ]ayd 110 TeMme,
PACKpBITHI 337a41 110 | CKOPPEKTUPOBAHBI 3a/1a4y M0 TeME, | OTCYTCTBYET
TeMe ATarbl HapylleHa JIOTHKA JTaroB
JIOTHUKA 3TAIroB
CooTBeTcTBHE Nnmoctpanuun HenocraTrounoe Nnmoctpanuin Nnmoctpanuin
UILTIOCTPalni COOTBETCTBYIOT KOJINYECTBO Mano. He Bce | mano, HE
COACPKAHUIO COZIEPKAHUIO, WJUTIOCTPALIUH, HE | COOTBETCTBYIOT | COOTBETCTBYIOT
JOTIOJIHSAET JIOTIOJIHSAIOT COJIEPKAHUIO COJIEpKAHUIO.
nHpOPMAIIHIO MH(}OpMaLIHIO
OdopmiieHne Odopmnenue ITorpemnocTu B | CTuib Cruip HE
COOTBETCTBYET | JJOTUYHO, ICTETUYHO, | 0POPMIIEHUU " | OTBJICKACT OT | COOTBETCTBYET
TpeOOBAHUAM HE MPOTUBOPEUYHUT | JOTUYHOCTH, HO  HE | COAEPIKAHUS, COJIEpIKaHUIO
COJIEP’KaHUIO IIPOTUBOpEYAaT Ipe3eHTalUN IIpe3eHTalUN
COJIEPKAHUIO
O6ee xoa-so | 100 80 60 40
Kpurtepun onenuBanuns
KoanuecrBo 6a/i10B YpoBeHnb c(hpopMHPOBAHHOCTH Ounenka
85-100 MOBBINIEHHBIH «OTJTHIHOY
70 -84 JOCTAaTOYHBIN «XOpOLIO»
50-69 MOPOTroOBbIH «Y/10BJIETBOPHUTEIbHOY
MeHee S50 KOMIIETCHIUSA He | KHey0BJICTBOPHUTEIbHO»
copmupoBaHa
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Bnanenue MOJIHOCTHIO u3Naraer u3NaraeT Marepuain | He
TEpPMUHAMH, u3jaraer TEOPETUUECKUN HETOJHO, JOMYCKAeT | BHICKAa3bIBae
TEOPETUYECKH | TEOPETUUYECKUI Mmatepuai,l-3 HETOYHOCTHU B|T CBOU
M MaTepuaioM | MaTtepua, OMOKH, KOTOPBIE | ONpEaCIICHUH CYXJIEHUS
¢BOOOIHO caM Ke U | IIOHSTHH, oo HE
orepupyer UCTIPABIISIET yIoTpeOIeHIH apryMEHTHP
HAyYHBIMU TEPMHUHOB yer ux,
TEpPMUHAMH o HETocCJIe0Ba
JTUCIUILINHE TEJIbHO u
HEYBEPEHHO
u3naraer
U3Y4YEHHBIN
MaTepuan
OcCo3HaHHOCTH | OOHAPYKHUBAET He3nauuTenbHple | HEOCTATOYHO JIOITyCKaeT
CYXICHHI, MOHUMAaHUE pedeBbie HEAOYETHI | TITyOOKO u | 6ompiioe
JIOTHYHOCTh marepuaia B apryMEHTHPOBAHO KOJINYECTBO
MOCIIEZIOBATEIbHOC | BHICKA3bIBAET CBOU | PEUYEBBIX
TH U3JI0KEHHUS CYXIIEHUS OIMOOK TpH
U3TI0KEHU U
Marepuasa
ApPrymMEHTHpPO | apryMEHTUPYET 1-3 Henmouera mpu | 3aTpyaHSAETCS HE  MOXeET
BaHHOCTh CBOM  CYXICHHS,; | IPUBEICHUH NPUBECTH MIPUMEP; | IPUBECTH
cBOOOHO npumepa MaTepuan Hu3Jiaraer | mpumep
PUBOJIUT HETIOCIJIe0BATENEHO
MPUMEPHI Ha
3aJJaHHYIO TEMY;,
Kpyroszop OTBeUaeT Ha 3 | OTBe4aeT Ha 2 | OTBEYaeT Ha | HE  MOXET
JOTIOJTHUTEIBHBIX | IOTIOJIHUTENBHBIX | TOTIOJIHUTEIBHBIN OTBETUTHh Ha
BOIIpOCa BOIpOCa BOIIPOC JIOTIOJTHUTE
bHBIC
BOIIPOCHI
O6mee koa- | 100 80 60 40
BO
Kpurtepun onenuBanuns
KonnuyecrBo 0a/10B Yposenb chopMHPOBAHHOCTH Ounenka
85-100 MOBBINIEHHBII «OTJTHIHOY
70-84 JOCTATOYHBIH «XOpOLIO»
50-69 NOPOroBbIN «YAOBJICTBOPHTEJIBHO»
meHee 50 KOMIeTeHI1us He copMUpoBaHa «HEY/10BJIETBOPHTEIHHO)

Ilpogepka u oyenka pezyn1omamoe 6btnoJIHEHUA 3A0AHUTL

KosnnyectBo 0a/1110B YpoBenb chopMHPOBAHHOCTH Onenka
85—100 TTOBBIIICHHBIN OTIINIHO
70 -84 OCTAaTOYHBIA XOpOIIO
50 -69 MTOPOTOBBII YJIOBJIETBOPUTEIHHO
meree 50 KOMIIETEHIMsI He CQOPMHUPOBAaHA | HEYJOBIETBOPUTEIHHO
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Cneunq)mcamm OICHOYHBIX MAaTCPHAJIOB

PesyabTaTsl OcHoBHbBIE Kpurepun MaxkcumaibH Tun ®opmbl U
ocsoeHus [IM | moka3ateqin | OEHKH 0e KOJIMYeCTBO | 3a/IaHUS MeTOobl
OLICeHKH 0aJI0B OLlCHUBAHUS

IIK, OK
pe3yjabTara

(>kes1aTEJBHO

rpyNIupoOBaTh)

31,32 3HaHue KauecTBeHHbIM 2506amoB [IpakTrueck banbnas u
TEXHOJIOTUM | U as pabora OLICHOYHAas
perieHus KOJIMYECTBEHHBIN HIKana

KonTposnbna
3ajad, I10Ka3aTeNu
s paborta
BKJIIOUYAIOLIIE
B ce6si MPaBUIIbHOCTH
3K3aMEH
SHaHWA 13 BBINOJIHEHHS
PA3HBIX TeM | 34 1apyii
Kypca
anreopsl,
FEOMETPUH.
3HaHue KauectBennslii 256anm08B [IpakTrueck banbHas u
TEXHOJIOTHH | U ast pabota OIICHOYHAS
pelieHus KOJIMYECTBEHHBIH HIKana
KonTposbna
YpaBHEHHUS U | IOKA3aTEeNH
s paborta
HEPaBEHCTBA.
MIPaBUJIBHOCTH
JK3aMeH
BBITIOJTHEHUS
3a1aHUI

Onucanue OLEHOYHBIX CPEICTB MO TEKyLeMY KOHTPOJII0

N OIIOP 25 dasioB 20 6as10B 15 6annoB 10 6an0B

1| 3nanue TouHoe ITonumaer, HO YactuuHoe 3HaHUE Homyckaer

MaTEMAaTUYECKH | BOCIIPOM3BEIEHU | JOIMYCKAeT bopMynupoBOK,popMy | 3HAUUTETBHBIE

X Gopmy, € CMbICIIa OLIMOKH B 7, TCPMUHOB HO HE OILIMOKY TpU

TEPMHHOB U TEPMHUHOB, OTpe/ieNICHUsIX | 3HaHUE OTpeAeTeHUI (dbopMynupoBaHU

omnpezeneHnit MPaBUJILHOCTD (hopMyIHPOBOK e
BbIOOpa hopmyin, | hopmyi, MaTeMaTHYeCKHUX
JIOTHYECKHUX TEPMHUHOB U TEPMHUHOB U
pacCyXJIeHUH, OIpeIeIeHUuN OlpeleIcHUun
MOJIHOTA
pacueTos.

2| TexHonorusa Hamnune Hamuune Hamune Her nosnHoro

MaTE€MaTUYeCKOW | MaTeMaTHYEeCKO | MaTeMAaTHUYECKOU
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pelIeHus 3aa4 | JOTUKH, 1 JIOTUKH, JIOTUKH, TPAMOTHOCTH, | pELICHUs
rPaMOTHOCTH, rPaMOTHOCTH, SICHOCTH, PEIlICHHE
SICHOCTH, SICHOCTH, MOJIHO, HO €CTh
pElICHHUE MOJHOE | TOJIHOTA HEJIOYETHI B BBIKJIAAKAX
HET MpoOeIoB U | PELICHU .
OIInO0K
[IpaBunsHOCTH | Pabota Honymiensr 1- Homnymiensr 2-3 HonymieHst
peleHus BBITIOJTHEHA 2 ok OIINOKHU CYIIECTBEHHbIE
MOJIHOCTEIO, 0€3 OomuOKN 5 u
OIIMO0K 6onee
Bpewms, CootBercTBHE [IpeBblilieHnE [IpeBbiienne [IpeBbilieHE
3aTpauyeHHOE Ha | PaCUETHOMY pacueTHoro pacueTHOro BpeMeH! pacueTHoro

BBITIOJIHCHHUEC
3aJaHus

BPEMCHU JIA
BBIITIOJTHCHU A
3aJaHus

BPEMEHH Ha

10%

Ha 20%

Bpemenu Ha 30%

H BBIIIC
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JieMeHT y4eOHo

@opMBbI U MeTO/IbI KOHTPOJIA

AMCIMILTHHBI Texkyumii KOHTPOJIb IIpome:kyTOYHAS ATTECTAIHUS
IIposep IIpoBepsiem
®opMa KOHTPOJISI sieMble ®opMa KOHTPOJISI ble
y,3 Yy,3
I'naBa 1 [IpakTuueckas pabora Nel: Tpenaxeps o teme 1.1 [TnceMeHnHas sKk3aMeHalMOHHAS
Pa3BuTHe nouaTHs o [TpakTudeckas pabora No2: Tpenaxeps 1o reme 1.4 V1,31 pabota V1,31
yucie CPC Nel
Konrponbnas pabora Nel
T'maBa 2 VYcrHblit onpoc ITuceMmenHas sK3aMeHaIMOHHA
KopHu, cTrenenu u [TnceMenHbI onpoc pabora
Jorapu@msl [IpakTuueckas pabota Ne3: Tpenaxepsl mmo teme 2.1
[IpaxTuueckast padora Ne4: Tpenaxepsl 1o teme 2.2
[IpakTuueckast pabota Ne5: Tpenaxeps o teme 2.3
CPC Ne2 i, 31 i, 31
[Ipaktuueckas pabota Ne6: Tpenaxeps o reme 2.4
[IpakTuueckas padora Ne7: Tpenaxepsl 1o teme 2.5
[Ipaktuueckas paborta Ne§: Tpenaxeps 1o reme 2.6
CPC Ne3
KontposnbHas pabora Ne2
I'naBa 3 VYcrHbIii onpoc [TnceMeHHas sK3aMeHalMOHHAS
IIpsimble u miiockocTu B | [Tucemennslit onpoc pabota
NPOCTPAHCTBE [IpakTuueckas padbora Nel9: Tpenaxkeps! o Teme 3.1
[TpakTuyeckas padora Nel0: Tpenaxkepsl mo teme 3.2
CPC Nod i, 31 Vi, 31
[TpakTuyeckas padora Nel1: Tpenaxkeps! o teme 3.3
CPC Ne5
KonTtposnbHast pabota Ne3
I'naBa 4 VYcrHbIi onpoc
Kom0unnaropuka CPC Ne6
[IpakTuueckas pabora Nel2: Tpenaxkepsl o Teme 4.1
[TpakTuyeckas padora Nel3: Tpenaxepsl o teme 4.2 ¥3, 33
[IpakTuueckas pabora Nel4: Tpenaxkepsl o Teme 4.3
CPC Ne7
KonTponbnas paborta N4
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I'maBa S
Koopaunatsl 1 BeKTOpPHBI

YcrHbIil onpoc
[TnceMeHHBIN Onpoc

[IpakTrueckas padota Nel5:
[TpakTuyeckas pabora Nel6:

CPC Neg

[TpakTuyeckas pabora Nel7:
: Tpenaxkepsl 1o Teme 5.4

[TpakTrueckas padota Nel8
CPC Ne9
KontponbHas padota Ne5

Tpenaxeps! o Teme 5.1
Tpenaxeps! no Teme 5.2

Tpenaxepsl o Teme 5.3

yi1, 31

[TucpmMeHHas SK3aMeHAMOHHAS
pabota

i, 31

I'nasa 6
OCHOBBI TPUTOHOMETPHUH

YceTHBII onpoc
[TuceMenHsIi onpoc

[IpakTuueckas padora Nel9:
[TpakTuueckas pabora No20:
[IpakTuueckas padora Ne21:
: Tpenaxepsnl 1o Teme 6.4

[IpakTuueckas paborta No22
CPC Nel0

[TpakTuueckas pabora No23:

CPC Nell
KonTponbnas paborta Ne6

Tpenaxeps! no Teme 6.1
Tpenaxepsl o Teme 6.2
Tpenaxepsl o Teme 6.3

Tpenaxepsl o Teme 6.5

1, y2,
31

[TuceMeHHas 2K3aMeHaIMOHHAS
pabora

yi, ¥2, 31

I'maBa 7
DyHKUMH U UX rpapuku

YceTHBII onpoc
[InceMeHHBI onpoc

[IpakTuueckas padora No24:

CPC Nel2

[IpakTuueckast padora Ne25:

CPC Nel3
KonTponbnas padorta Ne7

Tpenaxeps! no Teme 7.2

Tpenaxeps! no Teme 7.3

1, y2,
31

ITncemennas OK3aMCHallMOHHAasA
pabota

i, y2, 31

I'maBa 8
MHOrorpaHHUKY U
KpYIJible Tejia

YeTHBIT onpoc
[TruceMenHbIi onpoc

ITpakTuyeckas padora Ne26:
[IpakTuueckas padora No27:
: Tpenaxeps! no Teme 8.4

ITpakTuyeckas pabora Ne28
CPC Nel4

ITpakTuyeckas padora Ne29:

CPC Nel5
KontposnbHas pabora Ne§

Tpenaxeps! no teme: 8.2
Tpenaxeps! o Teme 8.3

Tpenaxeps! o teme 8.4

i, 31

[TuceMeHHas 2K3aMeHaIMOHHAS
pabora

yi1, 31
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I'naBa 9 YcrHbIil onpoc [IucemeHnHas dK3aMeHalMOHHAs
Hauana [Tpaktuyeckas padora Ne30: Tpenaxeps! mo teme 9.4 pabota
MaTeMaTH4eCcKOro CPCNel6
a”HaJmn3a [Tpaktuyeckas padora Ne31: Tpenaxepsl o teme 9.5
[IpakTuueckas paborta Ne32: Tpenaxkepsl 1o Teme 9.6 Y1, 31 Y1, 31
[Tpaktuyeckas padora Ne33: Tpenaxepsl o teme 9.7
[IpakTrueckas padota Ne34: Tpenaxkepsl 1o Teme 9.8
CPC Nel7
KontponbHas padorta No9
I'nasa 10 VYcrHblii onpoc [InceMeHHas sK3aMeHAMOHHAS
HNuTerpan u ero [IpakTuueckas padbora Ne35: Tpenaxkeps! o Teme 10.1 pabora
NpUMeHeHue [IpakTuueckas padora Ne36: Tpenaxkeps! o Teme 10.2 yi, 31
) ’ i, 31
[Ipaktuueckas pabora Ne37: Tpenaxkepsl o Teme 10.3
CPC Nel8
KonTponbnas pabora Nel0
I'nasa 11 [Ipaktuueckas padotaNe38: Tpenaxkepsi o Teme 11.1 [TucemenHas sK3aMeHaIMOHHAas
DJIeMeHTbI TeOPUH [IpakTuueckas pabora Ne39: Tpenaxkepsl o Teme 11.2 ¥2, 31, | pabota
BEPOSITHOCTEH U [Ipaktrueckas padota Ne4(0: Tpenaxepsi o teme 11.3 32 ¥y2, 31, 32
MaTeMaTH4YeCKOM CPC Nel9
CTATHCTHKH KonTponbnas padora Nel 1
I'naBa 12 VYceTHblii onpoc [InceMeHHas sK3aMeHalMOHHAS
YpaBHeHus u [IncemenHBI opoc pabota
HepaBeHCTBa ITpakTruyeckas padota Ne41: Tpenaxxeps! o teme 12.1
[IpakTuueckas pabota Ne42: Tpenaxkepsl o Teme 12.2 VL, ¥2,
ITpakTryeckas padora Ne43: Tpenaxkeps! rmo teme 12.3 31 VI, ¥2, 31
[IpakTuueckas padora Ne44: Tpenaxeps! no teme: 12.4
CPC Ne20
KonTponbnas pabora Nel2
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2. Pe3yabTarhl 0CBOCHNS Y4eOHOH JUCHUIIMHBI, MOIJIeKalMe MPOBepKe

OcBoenue couepkaHusi y4yeOHOM  gUCHUIUIMHBI — «MaTtemaTuka»  oOecreynBaeT
TOCTUKEHUE CTYAEHTAMH CIICYIOLINUX pe3)yibmamos:.

* IUYHOCHHBIX:

— c(OpMUPOBAHHOCTH MPEJICTABICHUN O MAaTeMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH,
CPEACTBE MOJICTUPOBAHUS SIBJICHUI U MPOIIECCOB, UAEAX U METOJaX MAaTEMATHUKU;

— T[IOHMMaHUE 3HAYMMOCTH MaTEMAaTHKU [JIi HAy4YHO-TEXHMUYECKOTO Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKEe KaK K 4YacTH OOIIeYeI0BEUECKON
KyJbTypbl 4e€pe3 3HAKOMCTBO C HCTOpUEH pa3BUTUSL MaTeMaTHUKH, SBOJIOLMEH
MaTEeMaTHUYECKUX UICH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUJICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHU,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOJAMMOM JIJis
Oynymeld mpodecCHOHANBHON JIeATeNbHOCTH, [JIsl TMPOAOLKEHHST o0pa3oBaHUsS U
caMmo00pa3oBaHus;

—— OBJIQJICHUE MaTeMaTUYECKUMH 3HAHUSIMU M YMEHUSIMHU, HEOOXOJUMBIMU B
MMOBCEIHEBHOM JKM3HU, JJII OCBOEHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLUMIUIMH U
JTUCIUIUIMH TPOQPECCUOHAIBHOTO IHKJIA, IS MOJy4eHHUs 00pa3oBaHUS B 00JIacTAX, HE
TpeOyIOmUX yriy0IeHHON MaTeMaTHUYeCKOU MOArOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
MPOTSKEHUU BCEH KU3HM; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCJIOBUIO YCIEIIHON MPOo(heCCHOHANTBHOM U O0IIIECTBEHHOM AESTEILHOCTH;

— TOTOBHOCTH M CIHOCOOHOCTh K CaMOCTOSITEIBHOW TBOPYECKOW M OTBETCTBEHHOMU
NeATEIIbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOM paldoTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-MCCIEN0BATENbCKOM, MPOCKTHOU U
IPYTUX BUJIAX AESTEIbHOCTH;

— OTHOIIIEHHE K MPO(HEeCCUOHATBFHON NeITeTbHOCTH KaK BO3MOKHOCTH YYaCTHsI B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MTPOOJIEM;

* MemanpeomMemHuix:

— YMEHHUE CaMOCTOSITEIbHO ONPEACNSATh LENU JESITEIbHOCTH W COCTABIATH ILUIAHBI
NEATEIIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJMPOBATH U KOPPEKTUPOBATH
NeSATEIIbHOCTD; UCIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIJIsI IOCTUXKEHUS MOCTaBICHHBIX
nejled W peanu3aluy TUIAHOB JICATEJIBHOCTH; BBIOUpATh YCIICIIHbIE CTPAaTerud B
Pa3JIMYHBIX CUTYAIUsX;

— YMEHHE MPOJYKTUBHO OOIIAThCA W B3aUMOJCHCTBOBaThH B IIPOIIECCE COBMECTHOMU
NEATEeIbHOCTH, YYUTBHIBATh MO3UIIMU APYTUX YYACTHUKOB JEATEIbHOCTH, d(DPEKTUBHO
paspemiath KOH(MIUKTHI,

— BJAQJICHUEC HaBbIKAMU TO3HABATEIBHOW, Y4YEOHO-UCCIEAOBATEIILCKOM M TMPOCKTHOM
NeSTETPHOCTH, HaBBIKAMHU pa3perieHuss Mpo0jeM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TIOMCKY METOJOB PpEIICHUS MPaKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

— TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITEIHLHOW HMH(POPMAIMOHHO-TIO3HABATEIHLHOM

ACATCIIBHOCTHU, BKIJIIOYasd YMCHHUC OpPHUCHTUPOBATBHCA B  PA3JIMYHBIX HUCTOYHHKAX
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uH(pOpMallMU, KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAIUIO, TOTYyYAEMYIO
U3 Pa3INYHBIX UICTOYHUKOB;

— BJIAJICHHAE SI3BIKOBBIMHU CPEICTBAMH: YMEHHME SICHO, JIOTMYHO M TOYHO M3JIaraTb CBOIO
TOYKY 3PEHMS, HCIIOJIb30BATh a/ICKBATHBIC S3BIKOBBIE CPEICTBA;

— BIQJICHUE HABbIKAMU II03HABATEJIbHOM pe(JIeKCUu Kak OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUN M MBICIIMTEIBHBIX IMPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, I'PAHULl CBOEIO
3HAHWS U HE3HAHUS, HOBBIX II03HABATEJIBHBIX 3a/1a4 ¥ CPEACTB IS UX JTOCTHKCHMUS;

— LEJEeYyCTPEMJIIEHHOCTh B TIOMCKaX W NPHHATHUH PELICHHWH, COOOpa3uTEIbHOCTh U
MHTYULMS, Pa3BUTOCTh MMPOCTPAHCTBEHHBIX MPEICTABIECHUMN; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy ¥ TapMOHMIO MHPA;

* NPEOMEMHbBIX

— c(hopMHpPOBAaHHOCTH TPEJCTABICHUNA O MAaTeMaTHKE KaK YacTH MHUPOBOU KYJIbTYpHl U
MECT€ MaTeMaTUKH B COBPEMEHHOM LMBWIM3ALUH, CIIOCO0AX OINUCAaHUS SBJICHUN
peaIbHOro0 MUPA HA MATEMATUYECKOM SI3BIKE;

— c(opMHpPOBAaHHOCTh NPEJCTABICHUA O MATEMAaTUYECKUX IOHATUSAX KaK BaKHEHIINX
MAaTeMaTUYECKUX MOJENAX, MO3BOJIIOIIMX OINMCBHIBATH M M3y4yaTb Pa3HbIC IPOLIECCHl U
ABJICHUS; IIOHHMMAaHUE BO3MOYKHOCTH AKCMOMATHUYECKOI'O IIOCTPOCHUS MAaTEMaTUYECKUX
TEOPHUIL;

— BJIAJICHUE METOJAMM J0KA3aTEIbCTB U aJITOPUTMOB PEUICHUS, YMEHUE UX IPUMEHATH,
IIPOBOAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XO/I€ PELLCHHUS 3a/1a4;

— BJAJCHUE CTaHAAPTHBIMM IIPUEMAMM DPELICHUS PANMOHAIBHBIX U HPPALMOHAIBHBIX,
ITOKA3aTEIIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKNX YPABHEHUM U HEPABEHCTB, UX CHCTEM;
WCIIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YMCIE JUIsI ITOMCKA ITyTH
pELIEHNs W WILTIOCTPALIMH PEIICHUS YPABHEHUI U HEPABEHCTB;

— c(hopMUpPOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEMAaTUYECKOIO aHaIn3a
M UX CBOWCTBax, BIAJCHUE YMEHHMEM XapaKTepU30BaTh IMOBeJIEHUE (DYHKIIHIA,
VCIIOJIb30BaHUE MTOYYECHHBIX 3HAHUM Il ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;
— BJIAJICHUE OCHOBHBIMH IOHATHUAMM O IUIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOWMCTBax; C(OPMHPOBAHHOCTH YMEHHUS pacCIO3HaBaTh
reoMeTpuyeckre (QUrypbl Ha yeprexax, MOJAENSAX U B PEAJTbHOM MHPE; MPUMEHEHHE
M3YYEHHBIX CBOMCTB r€OMETPUUECKUX (PUTYyp U (OpMYJ JJs pelIeHUs] T€OMETPUUECKHUX
3a/1a4 U 3a7a4 C PAKTUYECKUM COJNEPIKAHUEM;

— Cc(pOpPMUPOBAHHOCTb TPEJCTABICHUNH O TMpoleccax U  SABICHUSAX, HMEIOIINUX
BEPOSATHOCTHBIA XapakTep, CTATUCTHYECKHUX 3aKOHOMEPHOCTSX B pPEAIbHOM MHUPE,
OCHOBHBIX TMOHATHSX OJJEMEHTAPHOM TEOPUHM BEPOATHOCTEW; YMEHUM HAXOIWTh U
OLICHUBATh BEPOSITHOCTH HACTYIJICHUSI COOBITUN B IPOCTEUIINX MPAKTUUYECKUX CUTYyaLUIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYWH,;

—— BJAJCHUE HABBIKAMU UCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IpHU
peleHny 3aaa4.
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IIpakT4yeckune padoThI

Ilpakmuueckasn paooma Nel: Tpenasrcepvlt no meme: Llenvie u payuonanvuule uucna.

1 BapuanT

1. Brruucnute 3HaYCHUS BHIPAKCHHM:
2 11 321
Q) —+—+——;
7 21 49

b) (§+—J-O,7:%.
4 5 17

2. lTlpencraBbTe B BUje OOBIKHOBEHHOM JApOOH:

a) 0,125;
b) 0,46;
c) 1,328.
3. TlpexncraBbTe B BUJE NECITUYHON IPOOH:
&) i ) o,
125 16 25
2 BapuMaHT

1. Bemamcaure 3HaYeHUS BBIpa)I(eHHﬁZ

5 7 9
) —+—+—;
6 33 22
o 2:2.9 Loo1
11 8 40
2. TlpencraBbTe B BUAC OOBIKHOBEHHOW IPOOH:
a) 0,314
b) 0,58;
c) 7,11
3. TlpencraBbTe B BUAC JECATUIHOMN JAPOOH:
Pt KA L
625 16 13

Kpurepun onenuBanus:

Onenka O6ocHOBaHME OLICHUBAHUS

«OTIn4HO» Bce 3aaHus BBIIIOJHEHBI IIPaBUJIBHO
«Xopoio» [IpaBusIbHO BBITIOTHEHHI JIIOOBIE 6-7 3aJaHUs
«Y 1OBIIETBOPUTENBHOY [IpaBunbHO BBINONHEHBI JTI00bBIE 4-5 3aganus
«HeynoBneTBopuTeabHO» [IpaBuiIbHO BBIIOJTHEHO MEHEE 4 3aJaHUM
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Ilpaxmuueckas pavoma No2: Tpenasicepovt no meme: Komniekcnole uucina

1 Bapuant

1) Berauciure cymmy, pa3HOCTb, IPOU3BEICHUE M YaCTHOE uKcen Z1=21-3 u Z,=8+5I.

2) Beruucnure:
a) (7+2i);
b) (6+8i)-(6-8i)

3) Haiimure Moy KOMITJIEKCHOTO YHCIIA:

a) -2i;
b) 3+4i

2 BapuaHT

1) Boruuciute cymmy, pa3HOCTb, IPOU3BEICHHUE U YacTHOE yrcel Z3=4+5i u 2,=2-3i

2) Beruucnure:
a) (3—4i)*;
b) (7+9i)-(7-9i)

3) Haitnure Mo1ysib KOMILJIEKCHOTO YHUCIIA:

a) 3i;
b) 12-5i

Kpurepun onenuBanus:

Onenka ObocHOBaHME OLICHUBAHUA
«OTangHO» Bce 3anaHus BBIOIHEHBI TPABUIIBHO
«Xoporio» [IpaBuiBbHO BBHIMOIHEHEI JIFOOBIE 3 3a1aHus

«y,Z[OBJ'IeTBOpI/ITCJ'H:HO»

HpaBI/IHLHO BBITIOJTHEHEI JTIFOOBIE 2 3aJaHuA

«Hey,I[OBJ'IeTBOpI/ITCJ'H:HO»

[IpaBUIBHO BBHINOIHEHO MEHEE 2 3aAaHUM

Ilpakmuueckaa pavoma Ne3: Tpenasicepol no meme: Kopuu u cmenenu

Bapmuanr 1
Beruucnure:
1. 841
2. ¥/343-10°
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1 1

1
3. 23.26.22

N 1)
s, (8—372j (8+372}

1

1 1 1
5. (54-250)s -2 2 —128°.

Bapuant 2

Brruucnure:

1. 6,25
2. 41,29 -10°°

1 5 2

3. 56.54.57
4. \J7+246 -J7-26
1 1 1

5. 1252.52 —21.63 .

Kpurepun onenuBanus:

Ouenka O6ocHOBaHME OLICHUBAHUS

«OTINIHO» Bce 3aJaHus BBINIOJHCHBI IIPAaBUJIBHO
«Xoporio» [IpaBUIIEHO BBITIONTHEHHI JIFOOBIE 4 3a1aHUS
«Y IOBIETBOPUTEIHLHOY [IpaBuIIbHO BBITIONTHEHHI JIFOOBIE 3 3a1aHUs
«HeynoBneTBOPUTEILHO [IpaBUIKEHO BBHIMOIHEHO MEHEE 3 3aaHMI

Ilpakmuueckasa paboma Ned: Tpenaxcepvt no meme: Kopenv N-cmenenu

Bapmuanr 1

1. YmpocTute BeIpaKeHHE: 2/ +5+/25x —34/36x — 4+/9x .
2. Brmaucaure: 3\/7 +22 -3{/7 —J22 .

Ja-+b . Ja++b j@
avb+bva avb-bva)a+b

3. YmpocTtuTte BblpakxeHHUe: (

Bapmuanr 2

1. Ynpocrute Bopakenne: 16x +3/8x —23/27x +/9x .
2. Brrumcoure: 3\/12 +/19 -%/12 ~J19 .




a—\/5+a2—a\/5_a+\/5+4a\/5
a+<Jb a-+vb a-+b a*-b’

3. YmpocTtute BeIpaKeHuUe:

Kpurtepuu onenuBanus:

Ouenka O6ocHOBaHME OLIECHUBAHUS

«OTnuyHOY Bce 3aganus BBIMOTHEHBI TPABUIHHO
«XoporIo» [IpaBUIIbHO BBITIOTHEHHI JIFOOBIE 2 3aIaHUs
«Y IOBJIETBOPUTEIHHO [IpaBrIBHO BBITTOIHEHO JIF000E 1 3amanme
«HeymoBieTBOpUTEIHHOY He BeImONTHEHO HU OHOTO 3a1aHKE

Ilpakmuueckasa paboma Ne5: Tpenayxcepvt no meme: Cmenenu

Bapuanr 1
1 8).16) 81 1
1. 3anummuTe BhIpaXE€HUE B BUJIC CTEIIEHU OJHOTO YMCIA WIHM BRIPAXKEHUS: || —— | — [ — - —.
9 27) 48) 256 2
2\7? 2,)°
X X
2. YupocTuTe BhIpaXeHHUE: [%J [Ty] .
1 1\
3. Beruucaure: 0,027 2 —[— E) +256° —3*+55°,
Bapuanr 2
15 25) 32
1. 3anummTe BhIpaX€HUE B BUJIE CTEMIEHU OJHOTO YMCIIa WJIA BHIPAKCHUS: 3 2 : 6 : 6 16 |.
2
14
2. YmpocTute BhIpakeHue: 2x°y
24°
30 0,5 6
3. Beruucnure: (Zj ~75-4 4 —(-2)" +81°%,
Kpurepun onenuBanus:
Onenka ObocHOBaHME OLICHUBAHUA
«OTAu4HO» Bce 3a1aHust BBITIOTHEHbI IPABUIIBHO
«Xopoio» [IpaBuIIbHO BBITIOTHEHHI JIIOOBIE 2 3a1aHUs
«Y IOBIIETBOPUTEIILHO [IpaBupHO BBITIOTHEHO JItOOBIE 1 3aanue




«Hey,Z[OBJ'ICTBOpI/ITeJ'H:HO»

He BEIIOIHEHO HU OJHO 3aJJaHHUC

Ilpakmuueckas pavoma No6: Tpenasicepvt no meme: Jlozapughmot

Bapuanr 1

1. Breruuciaurte
1) log;125;
2) log, 27;

3) 0’5I§go’512;
4) log,12 +log, 3
2. Haitmure x
log, x=4log,3—-2log, 4
Bapnanr 2

1. Beruucnure

1) log, 64,
2
2) log, 49;
3) 8I09813 .
4)1g5000—-1g5

2. Haiioure X

logs X =3log, 2+%Iog6 25

Bapuant 3

1. Bemuuciure
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1) log, 81,
2) log, 243,

7

3) 0,01*%%;

15
4)log — —1log, 15
)9216 9,

2. Haiinure x

log, x =2log, 4 +log, 7

Bapuanr 4
1. Brerauciure

1
1) log, a;

2) log, 216;
3)10°'%°;
4)log,, 72+ 1log,, 2

2. Haiinure x
log, x=2log, 6-1log, 4
7 7 7
Kpurepun onenuBanus:

OneHka O0ocHoBaHNe OLIECHUBAHUSA

«OTIIaHOY Bcee 3alaHr BBIIIOJIHCHBI IIPABUIIBHO

«Xoporio» [IpaBuiBbHO BHIOIHEHBI JIFOOBIEC 4 3aaHus

«Y IOBIIETBOPUTEIILHO [IpaBuiBbHO BHIIOIHEHBI JIFOOBIE 3 3a1aHus

«Hey,I[OBJ'IeTBOpPITeJ'IBHO» HpaBI/IHLHO BBITIIOJTHEHO MEHee 3 3a,[[aHHf/'I

Ilpakmuueckasn paooma Ne7: Tpenaxncepvt no meme: Ilokazamenvhvle u nozapughmuveckue ynkuyuu

1 BapuanT

1. ITocTpoiite cxemarnyecku rpaduk GyHKIMU:
yy-(3] 2 -a
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2. CpaBHHUTE YHCTA:

1) (gj H(%) : 2) 45° u 45

3. [octpoiiTe cxemaTnuecku rpaduk GyHKIHH:
Dy =log,.x; 2) yv=log.x

2 BapuMaHT
1. ITocTpoiite cxemarnyecku rpaduk GyHKIHU:

1)y =89°; 2)y=(g]

2. CpaBHuUTE ynCha:

-5 -1
1)125%127;2)(3) n(gj ;
11 11

3.IToctpoiiTe cxemaTruecku rpaduk GyHKIHH:
1) y=logy,x; 2) y=log,; x

3 BapuaHT
1. ITocTpoiite cxemarnyecku rpaduk GyHKIHU:

1) y =0,06%; 2) 56

2. CpaBHUTE YHCIIA:

8,6 4
1) 3 u 3 :2)21° ul;
4 4
3.IToctpoiite cxemaTruecku rpaduk QyHKIMN:

1)y = lc-gaﬁ x; 2)y= lcrgmx

4 BapuaHT
1. ITocTpoiite cxemarnuecku rpaduk GyHKIUU:

34\
D)y=|>]:2)y=1000"
)y (78j )y

2. CpaBHUTE 4HCIIA:

23 53
)96 u96°"; 2) (Ej u (Ej
7 7

3.IToctpoiite cxemaTruecku rpaduk QyHKIHH:

1) y=logix; 2) v=log,x
7

Kpurepun onenuBanus:

OneHka O0ocHOBaHNE OLIECHUBAHUSA

«OTIHYHOY Bce 3aaHus BBIIIOJHEHBI IIPaBUJIBHO
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«Xopomio»

[IpaBunbHO BHIMONHEHHI JI00BIE 4-5 3ananus

«YIIOBJ'ICTBOpI/ITeJ'IBHO»

HpaBI/IJ'II)HO BBITIOJIHEHEI JIIOOBIE 3 3aJaHusA

«HCy,I[OBJ'ICTBOpI/ITCJ'IBHO»

[IpaBHUIBEHO BBITOTHEHO MEHEe 3 3adaHMA

Ilpakmuueckasa paooma Ne8: Tpenastcepol no meme: Ilokazamenvnvle ypasnenus

1 BapuanT

1) 5**1=25;

4 x2—14x 4 —45
? (Ej :(Ej
3) 71-7=42
4) 3%-4-3*+3=0

2 BapuaHT

1) 45+° =16

2) 0’5x277x+10 1
3)2¥?% 42+ 2" =28
4)5%* —6-5"+5=0

3 BapuaHT

1)4.12%*° = 48

2) 32 _gxl 4 3% _ g3

7 2x%-4x
3)| = =1
(5)

4)4* -5.2" +4=0

4 BapuanT

1)10***% =1000
2)5%"2 +3.5% =140
3)0,7%7 % =1

4)8> -10-8" +16 =0

Kpurepun ouennBanus:

33




OneHka O0ocHOBaHNe OLIECHUBAHUSA
«OTI4HO» Bce 3aianus BBITIOTHEHBI IPABUIIBHO
«X0poI1I0» [IpaBUIIbHO BBIIIOJHEHBI JIIOOBIE 3 3a1aHuUs

«YZ[OBJ'ICTBOpI/ITCJ'H)HO»

[IpaBUIBEHO BBITOTHEHBI JTFOOBIE 2 3adaHHS

«HeyI[OBJ'IGTBOpI/ITeJ'IBHO))

[IpaBUIKHO BBHIMOIHEHO MEHEE 2 3aJaHU

Ilpakmuueckaa pavoma Ne9: Tpenasicepol no meme: Jlozapugpmuueckue ypasnenus

1 Bapuant

1. Pemmre ypaBHEHHE:
1) log;(2x —1) = 2;

2) logs(2x — 3) = —1;

3)log:(x—5)+ logu(x+2)=-3

2. Pemnte cucremy ypaBHeHHﬁ:{

2 Bapuanr

1. Pemnre ypaBHEeHuE:
1) log:.(3x—1) = 2;
2) log:(2 + 5x) = —3;

log,x =log, 3 +log, v;
x—2y =5

lg(x—1)+1g(x+1)=0
logzx —logyy=7;

2. Pemte cucremy ypaBHeHI/II/IZ{lnga x +logyy = -5
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3 BapuaHT
1) log,(7 —4x) = 3;

2) logs(x+2) = —1;
3)logy(x—2) +logs(x—4) =1

. flogzx +log,y=1
2. Pemte cucremy ypaBHeHI/II/I.{x ty=4

4 BapuaHTt

1. Pemmre ypaBHeHue:

1) log,(4 —5x) = 3;

2) logs(x —3) = —2;
lg(2x+ 1) +1lg(x+3)=1g3

. flogsx +logy=1
2. Pemmite cucremy ypaBHeHI/II/I.{x ty=6

Kpurepun onenuBanus:

Ouenka O0ocHoBaHHE OLleHUBAHUSA

«OTIuYHO» Bce 3aJaHus BBINIOJHCHBI IIPAaBUIIBHO
«Xopowoy [IpaBUIIEHO BHITIOTHEHBI IIO0BIE 3 3aTaHUs
«Y 1OBJIETBOPUTEIBHOY [TpaBUIIEHO BBIMOIHEHBI JOObIE 2 3aaHus
«HeynoBneTBOPUTENHHO [IpaBUIEHO BBHIMOTHEHO MEHEE 2 3aaHHIA




Ilpakmuueckan paooma Nel0: Tpenasicepvl no meme: Bzaumnoe pacnonosricenue npamuix u

niaockocmeii
1 BapuanT
D C
1
1
L
C

A B

MN||AB, NL||BC

ITo pucynky:

1) HazoBUTE MJIOCKOCTH, B KOTOpbIX Jexat npsimeie MN, KL, AD.

2) Ha30BHUTE MpsAMBIE, IO KOTOPBIM mepecekarorces miockoctd (ABC) u (BCCy), (AAD) u
(MNL).

3) Jokaxure, uto mwiockoctu (MNL) || (ABC).

4) U3 To4kH A K IUIOCKOCTH ¢ TpoBeneHbI neprneHaukyinsp AH u nakimonnas AM, AH =5 cm,
AM = 13 cm. Haitnure MH.

2 BapuaHT

MP||AD, PN||BC

Ilo pucynky:

1) HazoBute mIocKoCTH, B KOTOPBIX JiexkaT npsimbie MP, AAD, MN.

2) Hazosute npsmbie Mo KoTopsiM nepecekarores miockoctd (MNP) u (ABC), (ADC) u (ABC).

3) Jlokaxure, uto mrockoctr (MNP) | | (ADC).

4) U3 ToukH A K TUIOCKOCTH « TIpoBeneHbI neprneHaukyssip AH u Hakimonnas AM, MH = 5 cwm,
AM = 13 cm. Haiinure AH.

B




Ilpakmuueckasa paooma Nell: Tpenaxcepovt no meme: Ilapannenvnocms npamolx u
njaockocmeii

Bapuanm 1

1. K miockocTy npoBeAEHbI IB€ paBHbIE HAKJIOHHbIE. PaBHbI /1M UX NpoeKuuu?
2. Kakoe u3 clieqyomux yTBEepKIeHUN BEpHO?
a) /IBe npsiMble epIEeHANKYIISAPHBIE TPEThEN MEPIEHANKYIIPHBI MEXY COOO0I;
0) npsiMasi Ha3bIBACTCA NEPIEHAUKYISAPHON IUIOCKOCTH, €CJIU OHA NMEPIEHANKYIISIpHA XOTs Obl
OJHOU MPSMOMH, JIeXkKaIIeH B 3TOU INIOCKOCTH;
B) JBE MpPsIMbIE, IEPIIEHANKYISPHBIC K TNIOCKOCTH, IEPIIEHANKYIISIPHBI MKy CO00ii;
') IpsMasi Ha3bIBAeTCs MEPHEHIUKYISAPHON IUIOCKOCTH, €CIIM OHAa MEPIEHAUKYISpHA K JII00OH
MPSIMOU, JIeKAIIEH B 3TON TNIOCKOCTH.
3. Ilpsmas M nepneHAMKY/IsApHA K M[PsIMbIM & U D, Jexamum B IUIOCKOCTH @, HO M HE
NEePICHAMKYIISIPHA K IUIOCKOCTH ¢.. BhIACHHTE B3aMMHOE PaCIIOIOKECHUE MPSIMBIX & | D.
a) mapaJuleNibHbL; 0) MEePeCceKaroTCs; B) CKPEIIMBAIOTCS; T') ONPEIACIUTH HEIb3I.
4. [TpsmMas a nepneHAuKyIsApHA K npsMbIM ¢ 1 D, nexamum B
IUIOCKOCTH ¢, TIpsIMasi @ MePIEeHIUKYIISIpHA K IUIOCKOCTH ¢.. BBIACHUTE B3aMMHOE pacroiioKeHue
npsmbIX ¢ 1 D.
a) TOJIbKO TapaJlyIe/ibHBI, 0) TOJBKO MEPECEKAIOTCS; B) MapaUIeNIbHbl WU TEPECEKAIOTCs; T)
OIIPEAEIUTD HEIb3SL.
5. B tpeyronsauke ABC , AH — BricoTa TpeyronasHuka. Bre miockoctu ABC BeiOpana Touka /J,
npuueM /JIB L BC, JIB 1 AB . Ilnockoctu JIBC nepnenaukyisipHa npsmas

a) ALl; 0) AB; B) AH; r) AC.
6. Ilpsimas a, napauienbHas TPsAMOi b, mepecekaeT MIOCKOCTh a. [Ipsimas ¢ mapanienbHa
npsimMoii b, Torna:
a) MpsIMbIE @ U ¢ TIEPECEKAIOTCS; 0) npsiMas ¢ JEKUT B IUIOCKOCTH @
B) MPSMBIE @ MC CKPELIUBAIOTCS; T) IpsIMBIE @ U ¢ TTapaJlIEIbHBbI.
7. KakuM MOXET OBITh B3aUMHOE PACIIOJNIOKEHHE MPSMBIX @ U D, eciiu yepe3 MpsiMyro @ MOYKHO
IPOBECTH TUIOCKOCTD, MapajlIeIbHYIO MPsIMOii B?
a) CKpELIMBAIOTCS WIN NIEPECEKAOTCS;
0) CKpeUIMBalOTCs WIK NapaJljiebHbl;
B) TOJIBKO CKPELIUBAIOTCS;
T') TOJIKO MapaijieNbHBbI.

8. Hp}IMLIC a 1 6 JICKAT B MapaJJICJIIbHBIX INIOCKOCTAX, CIICAOBATCIIBHO 3THU IMIPAMBIC



a) CKpEIIMBAIOTCS UJIU MEPECEKAIOTCS; 0) CKpEIIMUBAIOTCS WU MapalICIIbHEI;

B) TOJIBKO CKPEIIMBAIOTCS, T') TOJIBKO TapaiIeTbHBI.

9. Kakum MokeT ObITh B3aHMMHOE DPACIOJIOKEHHE NIBYX MPSAMBIX, €CIU 00€ OHU MapauieIbHBI
OJIHOM mIockocTu?

a) TOJIBKO IapaJljiesIbHbI; 0) Bce cily4yau B3aMMHOTO PACIIONIOKEHHUS,;

B) TOJIBKO CKPELIUBAIOTCS; T') TOJIBKO TIEPeCceKatoTCs.

10. IIpsimas a napaienbHa I0CKOCTH a. Kakoe U3 ciaeayromux yrBepKACHU BEpHO?

a) [Ipsamas a napanensHa 10001 IPSMOIA, JIexkKaIe B INIOCKOCTH 0;

0) npsiMast a He IEPECceKaeT HU OJHY MPSAMYIO, JIEKAIYIO B IUIOCKOCTH ¢

B) IIpsSIMast @ CKPELIUBACTCS CO BCEMU MPSIMBIMH IJIOCKOCTH 0}

T) IpsiMasi @ UMEET OOIIYI0 TOUYKY C MIIOCKOCTBIO.

Bapuanm 2

1. Kakoe u3 crnefyrommx yTBepKACHUI HeBEepHO?
a) Ecnu npsimast neprneHuKy/IsipHa K IBYM MPSIMBIM, JISKAIIUM B INIOCKOCTH, TO OHA
NEPIEHIUKYIIIPHA K 3TON IIOCKOCTH;
0) ecnu npsiMasi IEPIEHANKYIISIPHA K INIOCKOCTH, TO OHA €€ IMePEeCeKacT;
B) €CJIU JIBE IUIOCKOCTH MEPHEHIUKYISAPHBI K IPSIMOI, TO OHU Napaljie/IbHbI;
I') €ciM JIBe NpsAMble MEPHIEHIUKYISAPHBI K IJIOCKOCTH ,TO OHU MapalIeIbHBbI.
2. JIBe HaKJIOHHBIE, IPOBEJCHHbIE K IUIOCKOCTH, UMEIOT PaBHbIE MPOEKIMU. VX HaKJIOHHBIE
paBHBI?
a) HeT
0) na
3. Ecnm oniHa M3 IBYX CKPEHIMBAIONIUXCS MPSIMBIX IEPIICHIUKYIISIPHA K TIOCKOCTH, TO OyIeT T
MEPIEeHIUKYJIIpHA K ATON IUIOCKOCTH BTOpast psimas?
a) la; 6) 1a, HO P OTIPEJICJIEHHBIX YCIOBUSX; B) ONPEAEIUTD HENb3s; T') HET.
4. Touka E He npuHamnexuT miockoctu npsmoyronsanka ABCD. BE_L AB, BELBC. Torma
npsamast CD u mnockocts BCE:

a) mapajyiesibHbl; 0) NepHeHIUKYISAPHBI, B) ONPEICTUTh UX B3aUMHOE PACIIOIOKEHHE HENb3 ;
T') IpsiMasi JIEXUT B IJIOCKOCTH.
5. ABCJI — kBaapart. Bue ero minockoctu BbiOpana Touka K, mpuuem KA L AB. Ilnockoctu
AKJI neprienqukynspHa npsmas

a) JIC; 0)KC; B) BK; 1) BC.
6. [Ipsimas ¢, mapasensHas IpsIMOH a, epecekaeT mIockocTh f. [Ipsmast b mapamnensHa
psIMOM a, TOTJa:

a) mpsMbIe b 1 ¢ mepecekaroTcs; 0) npsimas b 1eXUT B TUI0OCKOCTH f3;



B) mpsiMbie b 1 ¢ ckpemuBaroTcs; T) IpsiMbIE D U ¢ mapaJuIebHBI.
7. KakuM MOXeT OBbITh B3aUMHOE PACIoIOKeHHe IPsAMbBIX a U b, eciu m06ast 1ocKoCTh,
poXOJsiias Yepe3 a, He napauienbHa b?

a) CKpEeIINBaIOTCS, 0) mapajienbHBbI; B) MIEPECEKAIOTCS; I') OMNpEAeNUTh HEb3s.

8. HpﬂMBIe a 1 6 JICKAT B MapaJlJICIIbHBIX INIOCKOCTAX, CIICAOBATCIIBHO 3THU IIPAMBIC

a) CKpEIIMBAIOTCS WM NIEPECeKaroTCs; 0) CKpeIMBaIOTCs WU MapajlieIbHbL;
B) TOJIBKO CKPEILIUBAIOTCS; T') TOJBKO NapaJlieabHBL.

9. [IpsiMas a napasienbHa MIOCKOCTH o. Kakoe U3 clieyronmx yTBepKaeHuil BepHO?

a) [Ipsimas a mapamiensHa J000M MPSAMOH, JIeKaIel B MIOCKOCTH

0) mpsiMasi a He TepeceKaeT HU OAHY MPSAMYIO, JIEXKAILYIO B IUIOCKOCTH ¢

B) IIpsiMasi @ CKPEIIMBAETCS CO BCEMU MPSMBIMU TJIIOCKOCTH (]

T) IpsiMasi @ UMEET OOIIYI0 TOUYKY C IIIOCKOCTBIO

10. KakuM MOeT ObITh B3aMMHOE PACIIOJIOKCHUE MPSIMBIX @ M D, ecii ipsiMast @~ JIGKHT B
IUTOCKOCTH ¢, @ TIpsiMast b mapasuiesibHa 3TOH MI0CKOCTH?

a) [TapannenbHbl WK IEPECEKAIOTCS;

0) CKpEIIUBAIOTCS WU TIEPECEKAIOTCS;

B) MapajuiebHbl WA CKPEIIUBAIOTCS,

T') OIPEJEIIUTh HENb3SI.

Kpurepun onenuBanus padornl:

1. Ormetka "5" BBICTaBNISETCSA, €CIIM MPABUIIBHO BBITIONHEHO 8§-9 3amaHmii
2. OrMmertka "4" BBICTaBISIETCS, €CJIM TIPABUIBLHO BBIIOIHEHO 6-7 3aaHuit
3. Otmerka "3" BBICTABIISAETCS, €CITM MIPABUIILHO BBITIOJTHEHO 5 3aJaHHNA

4. Otmetka "2" BBICTABIISACTCS, €CITU MTPABUIILHO BBIMOJIHEHO MEHEE 5 3a/1aHuid

Kiaoun k NpaBUJIbHBIM OTBE€TaAM:

Ne i/
1 2 3 4 5 6 7 8 9
BapHaHT
1 a r a §) 0 T B B §)
2 a 6 r 6 a r a B 6

Ilpakmuueckasa paooma Nel2: Tpenarxcepot no meme: Y2iuvlt mexncoy npamvimu u
nao0CKOCmMAMU

1 BapuanT



1. 44, 1 (ABC) Haiigure yron mexny npsamoii CB, u miockocteio A4,C,

Al Bl ‘A‘l " Bl Al " Bl
A B A B A B
C c c
A ABC- paBHOCTOpOMHIIt i éfi% aer[pm{oyrmbﬁbm, i éii% O—DTynoyro,Ibem,

2. Yepes Bepmuny B pom6a ABCD nipoBeaeHa npsimas BM, eprleHAUKYIIIpHAs K €T0
iockocTu. Haliqure pacctosiaue ot TOuku M 10 IPSMBIX, COACPKAIMUX CTOPOHBI poMOa,
ecn AB=25 oM, Z/BAD =60°, BM=12.5 cwm.

2 BapHMaHT

1. BD1 (ABC ) Haiinure yron mexay CD u mnockoctsio ABD.

T

D D D
A B A B A B
(o] c (o]
’ B . A ABC — ipIMOYTOTHHBII, A ABC — IpIMOYTOTBHBIH,
A ABC — paBHOCTOPOHHHIA 4= 90° =900

2. UYepes BepmmHy npsiMoro yriia C paBHOOESAPEHHOTO MPSMOYTOJILHOTO TpeyroibHuKa ABC
npoBeeHa npsmast CM, nepreHIuKyIsipHas K ero miockocTu. Haitaure paccrosiHue ot

Touku M no npsamoit AB, ecniu AC=4 cm, a CM= 2\/7 CM.

Kpurepun onenuBanus:

Ounenka ObocHOBaHHE OLICHUBAHMS

«OTI4HO» Bce 3aaHus BHITOTHEHBI IPAaBUIIBHO
«Xopomoy» [IpaBuiBHO BBHIOIHEHBI JIFOOBIE 3 3aMaHus
«Y 1OBJIETBOPUTEIILHOY [IpaBUNBHO BBHIIOIHEHBI JIFOOBIE 2 3aJaHUs
«HeynoBneTBOpUTEIBHOY [IpaBUIIBHO BBIIOJTHEHO MEHEE 2 3aJaHU

Ilpakmuueckan paooma Nel3: Tpenascepovt no meme: Komounamophnwie Koncmpykyuu

1 BapuanT

1. Beruucnure:



P P,y A

a) =+ Ag; 6) —% -2
PB AZO CZO

6) Cs - P, 2) C3Cy +C;C;.

2. CKOIBKHMH CIIOCOOAMH MOKHO COCTaBUTh PaCIUCaHUE OJHOTO y4eOHOTO JHS U3 6
pa3IMYHbIX YPOKOB?

3. CkonbkuMHU crioco0amu 13 7 YIEHOB MPEe3UInyMa COOpaHHs MOKHO BBIOpaTh
npeJsceaaTens, ero 3aMeCTUTENS U cekpeTaps?

4. CkonapkuMH crioco6amu u3 10 UTpoKoB BOJICHOOIBHOM KOMaH/IBl MOKHO BBIOPATH
CTapTOBYIO LIECTEPKY?

5. Pemmte ypasnenue: A, = 20.

2 BapHMaHT

1. Broruucnure:

P 4
a) —>- A, 6)P—1§§—A—i{‘;
P9 A14 C14

6) Cly-Py; 2) CoCe —C3CL.

2. CKOJIbKO pa3iMyHBIX MATU3HAYHBIX YUCEN MOXKHO cOCTaBUTh U3 mudp 1, 2, 3,4, 5 (mudpsr
B OJJHOM YHCJI€ HE JIOJKHBI TOBTOPATHCS)?

3. CkoibkuMH crioco0amu u3 9 ydeOHBIX MPEAMETOB MOJTHO COCTABUTH PACITUCAHHE
yueOHOro HS U3 6 pa3IUYHbIX YPOKOB?

4. CKOIbKMMH CIIOCO0aMH U3 25 YUEHHUKOB KJIacCa MOYKHO BBIOPATh YETHIPEX JJISl y4acTHs B
Mpa3aAHUYHOM KOHLIepTe?

5. Pemmre ypasnenue: C: - (x—1) = 30.

Kpurepun ouenuBanmsi:

Ounenka ObocHOBaHHE OLICHUBAHMS

«OTA4HO» Bce 3aaHus BBITOTHEHBI TIPABUIIBHO
«Xopomoy» [IpaBuiBbHO BBHIMOIHEHBI JIFOOBIC 4 3aaHUs
«Y TOBNETBOPUTEIHHO» [IpaBuiBHO BBHIIOIHEHEI JIFOOBIE 3 3aaHus
«HeynoBneTBopuTeabHO» [IpaBunbHO BBINOIIHEHO MeHee 3 3aJaHni

Ilpakmuueckan paboma Nel4: Tpenasicepvl no meme: Ilpasuna komounamopuxu

Bapuanr 1

1. CKoOJBKO pa3aryHbIX TPEX3HAYHBIX YHCEN C Pa3HBIMH TUPPaMH MOXKHO COCTaBUTh U3 UPp: 2, 5, 7,
8, 9?

2. CKOJBKO pa3IMYHBIX TPEX3HAYHBIX 4YHCeN cocTaBuTh u3 mudp: 0,2,5,7, 8, 9?

3. B kmacce 15 geBouek u 17 MmanpunkoB. CKOJIBKO CYIIECTBYET CIIOCOOOB BHIOOpA OJTHOTO BEAYIIETO
JUISL IIIKOJTBHOTO TIPa3THUKA?

4. Y Omu 3 kykisl ¥ 4 mumronieBbIx MeBes. CKOIbKO CIoco00B BEIOOpA OTHOM UTPYIIKU ecTh Y Onu?

5. B cronoBoii ecth 3 Buaa nepBoro 0yoa, S BUAOB BToporo 6iroaa u 3 Buja KomrnoTa. CKOJIBKO
CYIIECTBYET BAPHAHTOB 00€/Ia JUIS CTY/ACHTA, €CII OOBIYHO OH MOKYIIAET MEPBOE, BTOPOE U KOMIIOT?

6. CKOJBKHMH CIIOCOOaMH MOTYT 3aHSATh OYEPE/Ib B Kaccy 5 4eoBek?

7. Ha xnymOe pacuBenu 15 kpacHbix, 10 6enbix, 12 po3oBbIx po3. CKOIBKO CYIIECTBYET CLIOCOOO0B

COCTaBUThL OYKET U3 TPEX pO3 pa3HOTO MBETa?




8. B kmacce 20 yuammxcs. CKOJIbKMMU CIOCO0AMU MOXHO BBIOPATh CTAPOCTY U 3aMECTUTEISI CTAPOCTHI
B 3TOM KJjacce?

9. U3 25 uneHoB TypuCTHYECCKOM Ipymmbl 10 YeloBeK BIaICIOT aHTIIMHCKUM S3BIKOM, 8-HEMEIKUM, a
ocTayibHBIe- (PpaHIy3ckuM. CKOIBKO CYIIECTBYET CIIOCOOOB BEIOOpa JENeralud U3 TPEeX TYPUCTOB
TaK , 9YTOOBI OHY BIIAJCTH TPEeMs S3bIKaMu?

10. CKOJNBKO CYIIECTBYET HEUETHBIX TPEX3HAYHBIX YHCEN, COCTABIEHHBIX U3 1udp 5, 6, 7, 9?

Bapuant 2

1. CKoONbKO pa3NUYHBIX TPEX3HAYHBIX YHUCEI C pa3HBIMU HHU(pamMu MOKHO COCTaBUTh U3 UDP:

1,2,3,4,5?

CKOJBKO pa3IMYHBIX TPEX3HAYHBIX YMCEN cocTaBuTh w3 mudp: 0, 1,3,5,7,9?

3. B kmacce 12 neBouek u 5 manpbunkoB. CKOJIBKO CYIIECTBYET CIIOCOOOB BRIOOPA Maphl
BEyUIUX (pa3HOIIONON) ISl IHKOJIBHOIO a3 HUKa?

4. 'V IOnu 7 nyncukoB u 5 mitoieBbix MeaBeas. CKoIbKo crioco00B BEIOOpa OTHOM UTPYIIKH
ectpb y FOmmn?

5. B cronoBoii ectb 4 Buaa nepBoro 01ro4a, 6 BUIOB BTOPOro 0r0a U 2 BUAa KOMIIOTA.
CKoOJIbKO CylIeCTBYET BapUAaHTOB o0ea Ui CTYJIEHTa, €CJIM OOBIYHO OH MOKYIAeT MEPBOE,
BTOPOE U KOMITOT?

6. CkoJBKUMH cIIOcO0aMU MOTYT 3aHSATh OYepe]lb B Kaccy 6 4eoBeK?

7. Ha kmym0Oe pacusenu 8 kpacHbix, 10 6enbix, 14 po30Bbix po3. CKOJIBKO CYIIECTBYET
CIoCco0OB COCTaBUTh OYKET U3 TPEX PO3 Pa3HOTo 1BeTa?

8. B kmacce 25 yuammuxcs. CKOIbKUMHU cIOCOO0aMU MOKHO BBIOPATh CTapOCTy U (pr3opra B 3TOM
KJjacce?

9. U320 uieHOB TypUCTHYECKON TPYIIILI 15 YenoBeK BIAJCIOT aHTITHICKUM SI3BIKOM, 3 —
HEMELKHM, a OCTaJbHBIE- PpaHIy3cKiuM. CKOJIBKO CYIIECTBYET CIIOCOO0B BEIOOpa
JeJIeTaly U3 TpeX TYPUCTOB TaK , YTOOBI OHU BJIAJIEIH TPEeMs SI3bIKaMH?

10. CkoJIBKO CYIIECTBYET YeTHBIX TPEX3HAYHBIX YHCEI, COCTABICHHBIX U3 IUdp 4, 6, 7, 9, 0?7

N

Bapuanr 3

1. CKOJBKO pa3anyHbIX ABYX3HAYHBIX YHCEN C Pa3HBIMHU HU(PPaMU MOKHO COCTaBUTh U3 UPP: 2, 5, 7,
8, 9?

2. CKOJNBKO pa3WYHBIX TPEX3HAYHBIX 4YHcen coctaBuTh w3 mudp: 0, 1,2,5,7, 8,97

3. B ximacce 11 neBouek u 17 ManpunkoB. CKOIBKO CYIIECTBYET CIIOCOOOB BEIOOpA OHOTO BEAYIIETO

JUTSL TIKOJTBHOTO TIpa3THUKa?

Y Omn 22 xykisl 1 4 monomeBbix Menseast. CKOJIbKO crioco00B BEIOOpa 0JTHON UrpywIku ecth y Onu?

5. B cronoBoii ecTh 5 BUJ0B IIepBOTO 0110718, 5 BUI0B BTOpOro Omrojia u 2 Buaa komiora. CKOJIBKO
CYIIECTBYET BApPHAHTOB 00e/1a UIs CTY/ACHTA, €ClI OOBIYHO OH MOKYIAEeT MePBOe, BTOPOE U KOMIIOT?

6. CKOIBKMMH CIOCOOAMHU MOTYT 3aHSTh OUepeab B Kaccy 4 uesoBeka?

7. Ha xnym0Oe pacusenu 11 kpacHbIX, 8 Genbix, 15 po30BeIx po3. CKOJIBKO CyLIECTBYET CIIOCOO0B
COCTaBUThL OYKET U3 TpeX po3 pa3HOTro IBeTa?

8. B ximacce 18 yuammuxcs. CKOITBKUMH CIOCOOaMH MOXHO BBIOPATh CTAPOCTy U 3aMECTUTENS CTApOCTHI
B 3TOM Kiacce?

9. W3 30 wieHoB TyprcTUUecKol Tpymibl 10 4eIoBeK BIAJCIOT aHTIIMHCKUM SI3BIKOM, 12 — HEMEIIKHIM,
a octaibHEIe- (ppaHITy3ckuM. CKOIBKO CYIIECTBYET CITOCOOOB BEIOOpA JeNeraiiud U3 TPEeX TYPUCTOB
TaK , YTOObI OHU BIAAETH TPEMs SI3bIKaMH?

10. CkonbKO CyIIECTBYET HEYETHBIX TPEX3HAYHBIX YUCEI, COCTABIEHHBIX U3 nudp 2, 5, 6, 8, 9?

>



Bapuanr 4

1.

no

CKOJBKO Pa3INYHBIX JABYX3HAYHBIX YHUCEII C pa3HbIMU LIU(PpaMHU MOKHO COCTaBUTh U3 HUPD:
1,2,3,4,5?

CKOJIBKO pa3JIMYHbIX TPEX3HAYHBIX YHCENl cocTaBuTh U3 nuudp: 0, 1, 2, 3,5, 7, 9?

B knacce 15 neBouek u 5 manbunkoB. CKOJIBKO CYIIECTBYET CIIOCOO0B BBIOOpa Mapsl
BeAyIIUX (Pa3HOMNOJION) Ul MIKOJIBHOIO Mpa3aHUKa?

VY 1Onu 9 myrncukoB u 8 rmomeBsix MeaBens. CKOJIBKO croco00B BRIOOpa OIHOM UTPYIIKH
ectb y FOmu?

B cTo510B0I1 ecTh 2 Bua nepBoro 0Jt0a, 7 BUJOB BTOPOro 0Jt0a U 3 BUAa KOMIIOTA.
CKOJIBKO CyIIECTBYET BapUaHTOB 00eAa /sl CTYJIEHTA, €CIIM OOBIYHO OH MOKYIIAET MEPBOE,
BTOPOE U KOMITIOT?

CKobKMMH c1I0c00aMH MOTYT 3aHATh O4epellb B Kaccy 7 4eaoBek?

Ha xiym6e pacusenu 18 kpacHbix, 6 0embix, 8 po30BbeIX po3. CKOJIBKO CYIIECTBYET CIIOCOOOB
COCTaBUTh OYKET U3 TPeX pPO3 pa3HOro Lpera?

B knacce 24 yuanmxcsi. CKOTBKUME CIIOCOOaMHU MOKHO BBIOpATh CTApOCTy U (PU30pra B 7TOM
KJjacce?

N3 20 41eHOB TYpUCTUYECKOM IPYNIIbI 5 YEIOBEK BJIAJICIOT AaHTIIMMCKUM SI3BIKOM, 3 —
HEMELIKMM, a OcTallbHble- (paHIry3cKiUM. CKOJIBKO CYIIECTBYET CIIOCOOOB BhIOOpa
JieNieTaluil U3 TPEX TYPUCTOB TaK , YTOOBI OHM BIAJEIN TPEMS S3bIKaMH?

10. CxonbKO CyIIECTBYET YETHBIX TPEX3HAYHBIX UMCEIN, COCTaBICHHBIX U3 udp 4, 6, 8, 9, 0?7

OtBeTsl:

Nen/m | Bapmanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4
1. 60 60 20 25
2. 180 180 294 294
3. 32 60 28 75
4. 7 12 26 17
5. 45 48 50 42
6. 120 720 24 840
1. 1800 1120 1320 864
8. 380 600 306 552
9. 560 90 960 180
10. 32 60 25 80

Kpurepun onenuBanus:

Onenka O0ocHoOBaHNE OLIECHNBAHNSA
«OTINYHO» [IpaBuibHO BBITIONHEHHI ITOOBIE 9-10 3amanMi
«X0po1Io [TpaBUIIBHO BHIMOJIHEHBI JTIO0BIE 7-8 3amannit

<<YILOBJICTBOpI/IT6J'IBHO)>

[IpaBuiIbHO BBITIOTHEHEI JIFOOBIE 5-6 3amaHuit

<<Hey,Z[OBJ'IeTBOpI/ITCJ'ILHO)) HpaBI/IJ'ILHO BBIIIOJIHEHO MeHee 5 SaﬂaHI/If/i

Ilpakmuueckan paooma Nel5: Tpenastcepovt no meme: Hucno opoum

1 BapuanT

1.

1)

CKOJBKUMH CTTOCOOaMH MOXHO COCTABUTh PACIIICAHUE OJHOTO YIEOHOTO AHS U3 5

pa3IMYHBIX YPOKOB?

30 2) 100 3) 120 4)5




2. B 9«b» knacce 32 yuamuxcs. CKOIBKHMH CITIOCOOaMH MOXHO C()OpMUPOBATH KOMaHAy U3 4
YEJIOBEK /ISl y4aCTHsl B MATEMaTUUYECKOM onumnuaze?

1) 128 2) 35960 3) 36 4)46788

3. CKOJIBKO CYIIECTBYET PA3IMYHBIX JBY3HAYHBIX YHCEII, B 3AITMCH KOTOPHIX MOXHO
ucrnonb3oBath mudpsl 1, 2, 3, 4, 5, 6, ecnu udpel B 4nuciie J0HKHBI ObITh pa3JIMYHBIMU?

1) 10 2) 60 3) 20 4) 30
4. Beraucants: 6! -5!
1) 600 2) 300 3) 1 4) 1000

5. B smuke Haxoautes 45 m1apukoB, U3 KOTOpbIX 17 Genbix. [loTepsnu 2 He OenbIxX mapuka.
KakoBa BepoATHOCTb TOT0, YTO BBIOpAaHHBIN Hayraj mapuk Oyzaer oeiabim?

y Y ) ¥ 5 B n Y

25 13 15 15
6. bpocatot Tpu MoHeThI. KakoBa BepOATHOCTB TOTO, YTO BBINA/YT JBa OpJia M OJHA pernKa?
1) g 2) 05 3) 0,125 2) %

7. B nenexuno-senieBoii jorepee Ha 1000000 6mneroB pasbirpeiBaercs 1200 BemeBbix u 800
JEHEKHBIX BhIUTphILIeil. KakoBa BEpOSITHOCTh BBIMTPbIIIA?

1) 0,02 2)  0,00012 3) 0,0008 4) 0,002

2 BapHMaHT
1. CkoJbKO pa3audHbIX MATU3HAYHBIX YHMCET MOXKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 5 4) 120
2. meroTcst mOMUI0pPHI, OrypIibl, 1yK. CKOJBKO Pa3IMYHBIX CalaTOB MOYKHO MPUTOTOBUTH, €CIIU
B K&XJIBIN cayiaT JOJDKHO BXOJIUTH 2 Pa3IMUHBIX BHIA OBOIICH?
1) 3 2) 6 3) 2 4) 1
3. CxosbkuMH crioco0amu u3 9 yaeOHBIX MPEMETOB MOKHO COCTaBUTh paclCcaHue yueOHOTO
JTHSL U3 6 pa3IHMYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
|
4. Beraucaure: g
6!
4
1) 2 2) 56 3) 30 4) 5

5. B urpanbnoii konozae 36 xkapt. Hayran BeiOupaetcs onHa kapra. KakoBa BeposiITHOCTb, YTO 3Ta
KapTa — Ty3?
1 1 1 36
= D o 3 2=
36 35 9 4
6. bpocarot 1Ba urpanbHbEIX KyOuka. KakoBa BEpOsSTHOCTB TOTO, UTO BBITIAIYT JIBE YETHBIC

udpsI?

1)

1) 0,25 2) % 3) 05 4) 0,125
7. B xop3une nexar rpudsl, cpean kotopbix 10% 6enbix u 40% peixux. KakoBa BeposiTHOCTh
TOT0, YTO BBHIOPAHHBIN Ipub Oenblil WK PIKUI?

1) 05 2) 0,4 3) 0,04 4) 0,8

3 BapuaHT
1. Cxonbkumu crioco6aMu MOXKHO PacCTaBUTh 4 pa3iMyHble KHUTH HA KHUKHOM MOJKe?



1) 24 2) 4 3) 16 4) 20
2. CKOJIbKO JuaroHajaei UMeeT BBIIYKJIbII CEMUYTOJIbHUK?
1) 30 2) 21 3) 14 4) 7

3. B ¢pyr6onbHoit komanse 11 yenoBek. HeoOxoaumo BIOpaTh KaluTaHa U €ro 3aMECTUTEIIA.
CKOJIBKUMH CIIOCOOAMU 3TO MOXKHO C/IeNaTh?

1) 22 2) 11 3) 150 4) 110
n!
4. Cokparure 1poosb:
PATHIE APORE )1
n 1 2
1 1 2 —_ 3 _ 4 _
) ) n+1 ) n+1 ) n+1

5. KakoBa BepOsITHOCTb, YTO TMPU OJHOM OpOCKE HUTPaJIHbHOr0 KyOHKa BBIIIAIaET YUCIO OYKOB,
paBHOE YETHOMY UHUCITY?

1 1
1) — 2) 0,5 3) — 4) 0,25

6 3
6. Katst 1 Aust numnyt qukrtant. BepositHocTs Toro, uto Kats nomyctut ommuOKy, cocTaBisieT
60%, a BeposITHOCTH oOKu y AHM cocTaBisietr 40%. HaliTi BepossTHOCTB TOTO, 4TO 00€
JIeBOYKH HAMUIIYT JUKTAHT 0€3 OLINOOK.

1) 0,25 2)0,4 3) 0,48 4) 0,2

7. 3aBoa BblTyckaeT 15% npoykuuu Beicuiero copra, 25% - nepsoro copta, 40% - BToporo
COpTa, a Bce ocTalibHOE — Opak. HaifTu BepossTHOCTH TOro, 4T0 BBIOpaHHOE U3Jenue He OyneT

OpaKOBaHHBIM.

1) 0,8 2) 0,1 3) 0,015 4) 0,35
4 BapuaHT

1. Ckonpkumu crioco6aMu MOTYT BCTaTh B O4€peb B OMIETHYIO KAacCy 5 4enoBeK?
1) 5 2) 120 3) 25 4) 100

2. CKOJIBKMMH cIloco0amMu U3 25 YYEeHHKOB KJIacca MOYKHO BBIOPATh YETHIPEX AJIs y4acTHs B
IIpa3AHUYHOM KOHLEpTe?

1) 12650 2) 100 3) 75 4)10000
3. CKOHBKO CYH_ICCTByeT TpeX3HaLIHBIX YHCCII, BCC I_[I/I(prI. KOTOpBIX HCUCTHBIC U pa3JII/I‘-IHBIe.
1) 120 2) 30 3) 50 4) 60
|
4. YupocTuTe BhIpaKeHHE: (n+1)!
(n=2)!
) 05 5 Ml 3)  n°-n 4)n?-1
n-2
5. KakoBa BepOsITHOCTb, YTO PeOCHOK poauTest 7 uncia’?
1) 7 ) L 3 L y
30 12 31 365



6. Kaxxaplit U3 TpeX CTPENKOB CTPEISET B MUIIICHB IO OJHOMY pa3y, IPHUYeM MOMalaHus IEPBOTO
crpeika cocrasisieT 90%, Broporo — 80%, Tpetbero — 70%. Haligute BEeposITHOCTh TOTO, YTO BCE
TPH CTpEJIKA MOMAIyT B MUIIICHB?

1) 0,504 2) 0,006 3) 05 4) 0,3

7. N3 30 yuenukoB criopTkiacca, 11 3anumaercs ¢pyrdonom, 6 — Boseitbosom, 8 — 6erom, a
OCTaJbHBIC IPBIKKAMU B NTUHY. KakoBa BEpOSTHOCTH TOTO, YTO OJMH IMPOU3BOIHHO BHIOPAHHBIH
YUEHHUK KJIacca 3aHUMAETCS] HTPOBBIM BUIOM CriopTa?

17 28 14
1) — 2) 0,5 3) — 4) —
30 30 30

Kiroun:
BapuanTt 1
Ne 1 2 3 4 5 6 7
3a7aHus
Ne otBera | 3 2 4 1 2 3 4
Bapuanr 2
Ne 1 2 3 4 5 6 7
3a7aHus
No orBera | 4 1 2 2 3 1 1
Bapuant 3
Ne 1 2 3 4 5 6 7
3aaHus
NoorBera |1 2 4 3 2 4 1
Bapuanr 4
No 1 2 3 4 5 6 7
3aJIaHus
Ne orBera | 2 1 4 3 2 1 1
Kpurepun oueHuBanus:

Ounenka O06ocHoBaHUE OLleHUBAHMSA

«OTIn4IHOY Bce 3aaHs BBINIOJHCHBI IIPaBUJIBHO

«Xopowo» [IpaBuiIbHO BRITIOTHEHEI JIFOOBIE 5-6 3amaHuit

«Y IOBJIETBOPHUTEIHHO» [TpaBUIBHO BBITIOIHEHBI JTIO0BIE 4 3a1aHus

«HeynoBneTBopuTeIbHO [IpaBuiBbHO BEHIMOIHEHO MeHee 4 3ajaHni

Ilpakmuueckasa paooma Nel6: Tpenarxcepovt no meme: Koopounamol u 6eKmopuvl u njiocKocmu
1 Bapuanr:
Ha xoopaumHaTHoii niiockocTu OXy yKa:KuTe:

a) TOYKYy, CHMMETpHuHYIO Touke P(2;-3) orHocuTenbHo Touku Q(1;0);

10



b) Touky, cumMmmeTpuuHytO TOuke P(-2;5) OTHOCHTEIIEHO OMCCEKTPHUCHI BTOPOTO U YETBEPTOTO
KOOP/IMHATHBIX YTJIOB,

C) TOYKH, pacIoyIOKEHHBIEC BHYTPH Mpsimoyroibuuka ¢ BepmuHamu A(-1;-3), B(-1;2), C(3;-
3), D(3;2).

d) Toukwu, neKaIIMEe B TPEThE YETBEPTH;

€) TOYKY, JAEJISIIYI0 OTpe30K ¢ koHamu A(-2;7), B(4;-1) B otHomeHuu 1:3.

2 BapHAHT:
Ha xoopaunaTHoii muiockocTu OXY ykaskuTe:

a) TOouKy, cuMMeTpuuHyio Touke K;(-2;3) otHocuTeapHo Touku M(0;1);

b) Touky, cummerpuunyto Touke K(2;-5) OTHOCHTEILHO OUCCEKTPUCHI TIEPBOTO U TPETHETO
KOOPJIMHATHBIX YTJIOB;

C) TOYKH, PacIoJOKEHHBIC BHYTPH MpsAMoyroisHuKa ¢ Bepmmaamu A(-1;-3), B(-1;2), C(3;-
3), D(3;2).

d) Toukwu, JeXKAIIKE B YUSTPEPTON YSTBEPTH;

€) TOuKy, JAeNAIIYI0 OTpe30k ¢ koHamu A(-2;7), B(4;-1) B oTHOmIeHUH 2:3.

Kpurepun oueHuBanmsi:

Ouenka ObocHOBaHHE OLICHUBAHMSA

«OTANYHO» Bce 3amanus BBIOTHEHB! TPAaBUIBHO
«Xopomoy» [IpaBunBbHO BHIMONHEHHI JIIOOBIC 4 3a1aHus
«Y 1OBJIETBOPUTEIBHO) [IpaBuIIEHO BBITIONTHEHHI JIFOOBIE 3 3aIaHUs
«HeynoBneTBOpUTENBHOY» [IpaBUIBHO BBHINOIHEHO MEHEE 3 3aAaHUIM

Ilpakmuueckasa paooma Nel7: Tpenaxcepot no meme: Koopounamul u 6ekmopbul 6
npocmpancmee

1 BapuanT

1. Kakoe yTBepk/ieHIEC HEBEpHOE?

1) JIroOble 1Ba MPOTHUBOMNOJIOKHO HAMPABICHHBIX BEKTOPA KOJUIMHEAPHBHI.
2) JIroOble 1Ba KOJUTMHEAPHBIX BEKTOpPa COHAIIPABIICHBI.

3) JIroOble 1Ba paBHBIX BEKTOPa KOJUTMHEAPHBHI.

P
~

BC=k-DK, A

2. Hamer Toukm A, B, C, D, K. HsBectHo, d4ro

AK =x-AB +y-AC.
Torna HeBepHO, UToO. ..

1) Bce TOYKM JIeKaT B OJJHOM IJIOCKOCTH;
11



2) npsimble BC u DK napannenshsr;

3) Touku A, C u D He nexaT Ha OJTHON TIPSIMOA.

3. Kakoe yTBepk/ieHC HEBEPHOE?
1) JITMHBI IPOTUBOIIOIIOKHBIX BEKTOPOB HE MOT'YT OBITh HEPABHHBI.
2) Ecnu JuiHBI BEKTOPOB HEPABHBI, TO U BEKTOPHI HEPABHBHI.

3) Ecniu nnmuHBI BEKTOPOB PaBHBL, TO U BEKTOPHI PABHBI.

- -
4. AB =k-CD, npuuéM Touku 4, B u C He nexar Ha ogHol npsmoi. Ipsmsie AC u BD He
MOLYT OBITb. ..

1) mapayuieIbHBIMHU;
2) nepeceKarIUMUCS;

3) CKpeuMBarOIIMMHUCS.

5. ABCA1B1Cq — nmpaBunbnas npusma. A1F = FBq, B1K =KC;.

Kakoe yTBepxeHre HeBepHOe?

AR5
<
A C
B
KF=-1aC,
1) 2
2) | AF =] BK .
3) AF =BK.

6. ABCA1B1Cq — npasunsnas nmpusma. CE = EC4, BF =FB{, FM=MB,, AD : DC=3: 1.

Kakoe yrBepxeHre BepHOe?

AI I3I
| M

C,
F

E
Ak-44- B

D

C

1) DM ™ EB,.
12



2) FC 14 DM.

3 EB, T FC.

7. ABCDA{B1C1D1 — mapamnenenunen. AD = ...

B, C
|
A |
[ D,
|
B C
] L
e
&
A D
0 BB,+ DC,;
2 D,C,~ DC,— D,A + BB;;
3 AB,— BC + BA—CC,.
8. BexTopbl AC,—AC-AC, 4 AA-CB+AB SIBJISIFOTCS . . .
1) paBHBIMU;
2) NpOTUBOMOJIOKHBIMH;
3) coHampaBJICHHBIMH.
- - - -
9. DABC - rerpasp, 1 =AB—Xx-C
Torma X~
D
A C
B
1) DA;
-
2) BC;
%
3) DB

13



2 BapHMaHT

1. Kakoe yTBep:k/ieHIEC BepHOe?
1) JIroOble 1Ba COHANPABICHHBIX BEKTOPA KOJUTHHEAPHBI.
2) JIroOble 1Ba KOJUTMHEAPHBIX BEKTOPA HPOTHBOIIOIO0KHO HAIIPABIICHBL.

3) JItoObie 1Ba KOJUTMHEAPHBIX BEKTOpPA PABHBI.

2. Kakoe yTBep:k/icHIEC BepHOe?

hEem a b b, atlc.

Eem aTTD BN satic,

- - - -

- - -
3) CymectBytor Bektopel &' O u C rakme, uro @ u C wme xomwmneapusl, °? u C He

- -

KOJUIMHEapHs, a & 1 O kommuzeapHsL.

3. Kakoe yTBepxkeHrue HeBepHoe?
1) Ecau 1uinHBl BEKTOPOB PAaBHBI, TO U BEKTOPHI PABHBI.
2) Eciin BEKTOPBI paBHbI, TO UX JJIMHBI PABHBI.

3) J{nuHBI IPOTUBOMNOJIOKHBIX BEKTOPOB PABHBI.

4. AB =k-CD, npuuéM Touku A, B u C He nexar Ha omHou npsimoit. [Ipsmeie AC u BD
SABJSIIOTCH NapajuIeIbHBIMU, €CIIN. . .

Dk=1;

2) k=-1,

3)k=3.

5. ABCA1B1Cq — mpaBunbnas npusma. A1F = FB4, B1E = EC4. Kakoe yrBepikaenue HeBepHoe?

A C,

14



2) | FBI=|EC].

3) FBIIEC.

6. FABCD — mpaBuibHas nmupamuia. ACBD =0, FE = EC, EN = NC, OP = PD. Kakoe

YTBEp)KICHHE BepHOoe?

1y AF M OE.
2) OE 1L NP.

3) NP T AF .

7. ABCA{B{Cq —mpusma. CA=__.

1y AA +AB +BC;

- -

2 AA - AB -~ BC;;

3 AA ~CA+BB,.

8. BCI(TOpLI—MN +MK - AK |, DC-DA-NC

ABJAIOTCA. ..

15



1) IpOTHUBOMNOIOKHBIMH;

2) paBHBIMU;

3) coHampaBJICHHBIMH.

9. DABC — TeTpasap.

CD = x - DB — AC

D

Kpurepun onenuBanus padorbl:

1.

2
3.
4

OtmMmetka "5" BbICTaBIsI€TCA, €CIM MPABWIBHO BBIOIHEHO §-9 3amaHuii
OtmMmertka "4" BbICTaBIIsAECTCS, €CIIU MPABUIIBHO BBIIOIHEHO 6-7 3aqaHUi
Otmetka "3" BbICTaBII€TCS, €CJIM IPABWIBHO BBIIIOJIHEHO 5 3aJaHUN

Otmerka "2" BbICTaBIIS€TCS, €CJIM MPABUIBHO BBHIIIOJHEHO MEHEe 5 3aJaHuil

Kiaoun k NpaBUJIbHBIM OTBE€TaAM:

No i/l

1 2 3 4 5 6 7 8 9
BapHAHT
1 2 1 3 3 3 3 2 2 3
2 1 2 1 1 3 1 2 1 2
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Ilpakmuueckan paooma Nel8: Tpenascepovt no meme: Cranapmnoe npouszgedenue

Bapuanr 1.
1. [Jan kBagpat ABCD. Haiigute yroa Mexay BeKTOpamMu ACu DA.
2. Haiinure ckanspHOE POU3BEIEHNE @ * b, ecnu |d| = 3, |E| =14,
a'b)=60".

—

3. BelunciuTe CKalsApHOE NPOM3BEIeHNE BEKTOPOB @ - b, eciu
d{4;—2;3} b{—1; —2; 5.
4. ABCDA;B;C1D; - xy0, pebpo koToporo paBHo 1. Halimure ckansgpHoe mpou3BeACHUE
BEKTOpOB AD, u BC.
5. Borunciure yroi Mexy npsmbiva AB u CD, ecin A(V3; 1; 0), C(0;2;0),
B(0; 0; 2v/2), D(3; 1; 2v2).

Bapuanr 2.

1. Jlau xBampar ABCD. Haiinure yroa Mexy BeKTOpaMu CAu BC.
2. HaiimmTe ckanspHOe IPOM3BEICHHE G E ecu |al = 6, |E| =4,
(ab)=120".
3. BreruncauTe cKagsipHOE MPOU3BEICHUE BEKTOPOB a- E ecm af2; —1; 3} E{—E; 2;3L

4. ABCDA;B;C;D; - xy0, pedpo koToporo paBHo 1. HaiimuTe ckanspHoe Mpou3BeIeHNe
BEKTOPOB E‘i u CD.

5. Beruucaure yroa mexay npsmeiMa AB u CD, eciiu A(6; -4; 8), C(12 ;-6 ; 4),
B(8; -2; 4), D(14; —6; 2).

Bapuanr 3.

1. Jlau xBagpar ABCD. Haiinure yroa Mexy BeKTopaMu BDu CB.
2. Haiinute cKalspHOE IPOU3BENCHHE G - b, ecnu la| =8, |E| =5,
ab)= 150",
3. BblumciuTe cKansgpHOE MPOU3BEIEHHE BEKTOPOB @ b, ecim d = 21 - 37 +kub=41- ]
4. ABCDA;B;1C1D; - ky0, pebpo koToporo paBHo 2. HaiinuTe ckaisipHoe Npon3BeieHuE
BEKTOpOB AE,; u DC.

5. Beruncnute yron mexay npsmbeiMa AB u CD, ecin A(1;1;5),C(8;5;5),
B(4; 7, 5), D(5; —1;5).

Bapuanr 4.
1. Jlan kBaapar ABCD. Haiigute yrom Mex 1y BekTopamu CA u BD.
2. HaiimuTe cKanspHOE IPOM3BEICHHE Q@ * E eci |a| = 9, |E| = 16,
a'b)= 135",

—

3. BeunciuTe CKalIApHOE NPOM3BEIeHNE BEKTOPOB @ * b, ecmu a = 51-2] +4k ub =41 -
2k.
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4. ABCDA;B;C1D; - xy0, pebpo koToporo paBHo 3. HaiinuTe ckansipHoe mpou3BeAeHNE

BeKTOpOB BA, u BC,.

5. Beruucaure yroa mexay npsmbeimu AB u CD, eciu A(-6; -15; 7), C(14 ; -10; 9),
B(-7; -15; 8), D(14; -10; 7).

Kpurtepuu oneHnBanus:

Onenka O0ocHOBaHHE OLIECHUBAHUA

«OTIUIHOY Bce 3ajanus BBITIOTHEHBI IPABUIIBHO
«X0pOoI110% [IpaBuIIbHO BBIIIOJHECHBI JIIOOBIE 4 3a1aHUs
«Y IOBIICTBOPUTEILHOY [IpaBuIIbHO BBIIIOJHECHBI JIIOOBIE 3 3aIaHuUs
«HeynoBieTBOpUTEIBHOY [IpaBUIILHO BBITIOTHEHO MEHEE 3 3alaHUi

Ilpakmuueckan paooma Nel9: Tpenascepvt no meme: Yenvt u epauwiamenvHoe 08usceHue

1 BapuanT:

1. TlepeBemute U3 rpalyCHON MEpHI yIia B paIuaHHYIO:
150°; 209°; 205°; 340°; 235°

2. IlepeBenuTe U3 paguaHHON MEpHI YIIia B TPaAyCHYIO:
107 2z 11z 397 4x
6 4 6 10 9.
3. Ompenenurte 4eTBEPTh, B KOTOPOH JIEKUT JAHHBIN YT OJ:
—-800°; 2000°; &; —2—”; i

8 5 5

2 BapHaHT:
1. TlepeBenute u3 rpajycHOI Mephl yIia B paJluaHHYIO:
230°; 160°; 330°;, 215°; 360°

2. TlepeBenute U3 pajuaHHON MepHI yIiia B IPagyCHYIO:
11z 37 Sz, 2lr 14
12° 8" 8" 11" 6.

3. Ompenenurte 4eTBEPTH, B KOTOPOU JICKHUT JAHHBINA YTOJ:

760°: —1900°: 18z, 3z, —12—”.
’ 6 T 13

Kpurepun onenuBanus:

Ouenka O6GocHOBaHMeE OLICHUBAHUS

«OTIugHO» Jonymiena ogaa ommoOKa B OTHOM U3 ITyHKTOB
«Xopouio» [IpaBunsHO BBITOTHEHB! TF00BIE 11-13 3amanus
«Y 1OBJIETBOPUTEIBLHOY IIpaBunpHO BEITIOTHEHBI JTI00BIE 7-10 3amanus
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«HeynoBieTBOPUTEITHHO IIpaBuiIbHO BBINIOJIHEHO MEHEE 7 3aJlaHUi

Ilpakmuueckan paooma Ne20 Tpenasicepvt no meme: Tpuconomempuueckue onepayuu
1 BapuanT

1. HaiiTu 3HaUYeHHUE BHIPAKCHHUS.
a) c0s107%cos17%+ sin107%sin17°;
6) cos 36°-cos 24°- sin 36°%sin 24°;
B) sin 63% cos 27°+c0s63°:sin 27°;
r) sin51°% cos 21°-cos 51°%sin 21°.
2. Brerauciaureb
a)sin(-g);
6)t9(-§):
8)c05240°;
r)ctg315°;
., T
n)sin Y
=
C)tg?,
x)sin 690°;
3)tg660°;

2 BapuaHT

1. HaiinuTte 3HaYeHHE BBIPAKCHUS:
a) sin 63% cos 27°+c0s63"sin 27°;
6) sin51°% cos 21%cos 51%sin 21°.

B i . Br . 3m
B) COS—:COS——+ SIn—Sin—;
g =] g
) COS—COS—SiN—-sin=.
12 2 12 2
2. BbprUucianTs:
a)cos();
6)ctg(-5);
B)sin3300;
r)tg150%;
myctg =
e)cos?—r";
K)sin 1020°;

3)ctg390°;
Kpurepun ouennBanus:

Onenka O0GocHoBaHue OLCHNBAHNSA




«OTIM4IHOY» JlonymieHa ojiHa oniMOKa B OJTHOM M3 ITYHKTOB
«Xoporoy [IpaBunsHO BBITOTHEHBI TIOOBIE 8-10 3amanmii
«Y TOBIICTBOPUTEILHOY [IpaBUIILHO BBITIOJHEHEI JIIOOBIC 5-7 3aJaHUS
«HeynoBieTBOpUTEIBHOY [IpaBUIILHO BBITIOTHEHO MEHEE 5 3aIaHUi

Ilpakmuueckan paooma No2l Tpenasicepvt no meme: Ilpeodpazosanue mpuzonomempuueckux
GvIpadCeHUL

1 BapuanT

1. VYnpocrture BblpaxeHus:
a) 5sin’a—0,61+5c0s® .
cosx—1 cosx+1

sin X sin X
1-sinx COS X

C) - —.
COS X 1+sinx
d) tga:(l—cos®a).
2. Brruucaure:

b)

. T . T
a) sin0+cos=+sin’ =,
2 4

b) 3sin%+2cos;:+ctg2 %

3. HaiimuTe 3HaYeHHE IPYTUX TPEX OCHOBHBIX TPUTOHOMETPUIECKUX (DYHKITHIA, €CITH:

2 BapuaHT
1. VYmpocture BeIpaKeHMS:

a) 3cos’ o —6+3sin’a.

b) smx—l.smx+1l
COS X COS X

0 1+cosx sin X .
sin x 1-cosx

d) ctg’a:(l-sin’a).

2. Beruuciure:

a) 6sinZ—2cos0—tg?~.
6 3

T . T T
b) 3tg=—sin?= +cos*=.
4 3 6
3. HaiinuTe 3HaUeHHS APYTUX TPEX OCHOBHBIX TPUTOHOMETPHUYECKUX (DYHKIIUH, €CITH:

] 2 T
Sina=——, 0<a<—.
3 2
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Kpurepun oueHuBanms:

Ouenka O6ocHoOBaHUE OLlEHUBAHMS

«OTauHOY» Bce 3aianus BBITIOTHEHBI IPABUIIBHO
«Xopouio» [IpaBUIBEHO BBITOTHEHBI JTFOOBIE 5-6 3amaHus
«Y IOBJIETBOPUTEITHHOY [IpaBUIBEHO BBITOTHEHBI JTIOOBIC 3-4 3amaHus
«HeynoBieTBOpUTEIBHOY [IpaBUIKHO BBHIMOIHEHO MEHEE 3 3aAaHMi

Ilpakmuueckan paboma Ne22 Tpenascepor no meme: Tpuzonomempuueckue pynxyuu
1 BapuanT

ITocTporiTe B 0HOM cHCTEME KOOPAMHAT CIEAYIoIIe rpaduku ¢ yHKITHN:

y =sin X
y=sinx—2
a) y=sinx+2
y = 2sin X
yzlsinx
2
COSX, x{%;wﬂ
b) y= _
ctgx, XG[O,E}
2 BapuaHT

[ToctpoiitTe B 0JIHOI cucTeMe KOOPAUHAT CIEAyIoIIHe TpaduKu (yHKIIHIA:

y = COSX
y =Cc0sX—3
a) y=Ccosx+3
y = 3C0SX
yzlcosx
3

sinx, Xe (— oo;O]

b =
)y tgx, X€|:0;%j

Kpurepun ouennBanus:

Onenka O0ocHOBaHNEe OLICHNBAHNUSA

((OTHH‘IHO)) BCC 3a1aHUS BBIIIOJIHCHBI HpaBI/IHBHO

«XopomuIoy JormyieHa ojHa He 3HAYUTENbHAS OIIUOKA PU TIOCTPOSHUH OJTHOTO
rpacduka
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<<Y,IIOBJICTBOpI/ITeJIBHO»

JomnyiieHo He Ooee ABYX OIIMOOK MPH MOCTPOSHUU I'paduKoB

«HeynoBieTBopHUTEIHHO

HomyrmeHo 6oiree AByX OMMOOK IIPH IMMOCTPOSCHUH TpadhUKOB

Ilpakmuueckasa paooma Ne23 Tpenasncepvl no meme: Tpuzonomempuueckue ypasnenus

1 BapuanT

1. Halinute 3HaueHue BbIpa)KEHUS:

g

2
2~arcsm7+3~arcco -y

2.Pemute ypaBHEHUE!

1) cos(2x+£] _L
6) 2

2)2-tg°x—tgx—3=0
3)sin 3x-sin5x =0
3. Pemmte HEpaBeHCTRO :

J3

sinx >-—
2

2 BapHMaHT

1. Haiinute 3HaueHHE BhIpAKEHUS:

4. arccos% +2-arcsin(-1)

2.PemmTe ypaBHEHUE!

1) g [3x-%)=-1

2)3sin’*x—5sinx—-2=0
3)cosx +cosb5x =0

3. PemmTe HEepaBEeHCTRO
. 2
SIN X < —
2

3 BapuaHT

1. HalinuTe 3HaY€HNE BHIPAKECHUS:
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4. arcsin(— %} +3- arctg(— \/§)
2. PemmuTe ypaBHEHHUC:

1) cos[Zx - %) =0

2) tg’x —tgx—12=0
3) /3 -sin x—cosx =0

3. PemnuTe HEpaBEHCTRO :

3

COSX < —
2

4 BapuaHT
1. HalinuTe 3HaYu€HUE BHIPAKECHUS:

6- arcsin[— %) +3- arctg(— ?]

2.Pemmte ypaBHEHUE!

1)sin (zwz) = —ﬁ
2 2

2)6-c0s* x+7-cosx—3=0

3)tg*x—tgx =0

3. Pemmre HepaBeHCTRO :

tgx<-1

Kpurepun onenuBanus:

Ounenka ObocHOBaHHE OLICHUBAHMS
«OTAnIHO» Bce 3anaHus BEIOIHEHBI ITPABUIBHO
«Xopomoy» [IpaBuibHO BBHITIOTHEHHI JITOOBIE 4-5 3ananus

<<y,ILOBJ'IeTBOpI/ITeJ'IBHO»

HpaBI/IHLHO BBITIOJTHEHEI JIFOOBIE 3 3aJaHuA

«HeynoBneTBOpUTENBHOY»

[IpaBUIKEHO BBHIMTOTHEHO MEHEE 3 33 aHMIA

Ilpakmuueckasa paooma Ne24 Tpenaycepvlt no meme: Cxema uccineoosanusn Gynkyuu

1 éapuanm

1. TlpoBenute 1o obuIei cxeme uccaenoBaHue GYHKIHUU U TOCTPOHTE ee TpaduK

y=x2—4x+1
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2. Tlocrpoiite rpaduk ynkiuu f, ecan n3BecTHBI €€ CBOMCTBA:
1) Oo6nacte onpenenenus: [- 6; 6], obmacts 3HadeHuii: [- 2; 5]
2) Touku nepecedycHus rpaduka ¢ ocbto Ox : A (-4; 0), B (-2; 0)
3) Touku nepeceucnus rpaduka ¢ oceio Oy: C (0; 2,5)
4) TIpomexyTku 3HakomocrostuetBa f (x) > 0: [-6; -4), (-2; 6]; f (x) <0: (-4; -2)
5) IIpomexytku éospacmanusn: [-3; 1], [4; 6]; yovieanusa: [-6; -3], [1; 4]
6) Xmax = l, f (1) = 3, Xmm =- 3, f ('3) =- 2, Xmm = 4, f (4) :1
7) JHononuurenbubie Touku rpaduka f (-6) = 3, f (6) =5
2 eapuanm

1. TIposemute mo oOImIeH cxeme ucciaeaoBanue GyHKIIMU U TOCTPOUTE ee rpaduk
y=—x"+3x-2

2. Ioctpoiite rpaduk Gpyukuuu f, ecau n3BecTHbI €€ CBOMCTBA:

1)
2)
3)
4)
5)
6)
7)

Oo6uacth onpenenenus: [- 5; 4], obnacts 3nauenuii: [0; 6]
Touku niepecedenwus rpaduka ¢ ocsto Ox : O (0; 0)

Touku nepeceuenus rpaduka c oceto Oy: C (0; 2,5)
[Mpomexytku 3uakonoctosiacTBa f (x) > 0: [-5; 0), (0; 4]
[IpomexxyTku eo3pacmanus: [-5; -2], [0; 4]; yovieanus: [-2; 0]
Xmax = - 2, T (-2) = 2; Xmin =0, (0) =0

Jononuurenpubie Touku rpaduka f (-5) = 0,5, f (4) =6

Kpurepun ouenuBanmsi:

Onenka O0ocHoBaHNe OLIEHNBAHHSA

«OTAnIHO» Bce 3amanus BEITOTHEHBI TPAaBUIIHHO, JIOMYIIEHA OIHOKA MTPH

BemonHeHn: Nel 1 Ne2 He Ooiree 4eM B OJTHOM ITyHKTE

«Xopomoy» Jonymiena ommoOka npu BeioHeHnU Nel u Ne2 He Gosiee ueM B Tpex
MYHKTax

«Y TOBNETBOPUTEIHHO» [IpaBunbHO BHIMOIHEHBI JIOOBIE 1 3amanus

«HeynoBneTBopuTeabHO» He BbInonHeHO HU OJJHO 3a/1aHKE

Ilpakmuueckasa paooma Ne25 Tpenayxicepvt no meme: Ilpeoopazosanue hynkuuii u oeiicmeus
Ha0 HUMU

1 BapuanT

[Toctpouts rpaduku QyHKIMIA:
flx)=—(x+3)+5
flx)=vx=5

flx|=+x+2=3 y ppmonnute uccnenoanue, HaiiTh:
1) obmacte onpenenenus QPyHKITUN;
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2) obyacTh 3HAYCHUS QYHKIINH;

3) TOUKH IepeceueHus ¢ OCSIMU KOOP/IUHAT;

4) mpoMeXyTKU BO3pacTaHus (pyHKIINH;

5) npoMexyTKH YOBIBaHUS (PYHKIIUY;

6) 3Ha4eHMsI X, TpH KOTOphIX f(X) > 0 u f(x) < 0;

2 BapuaHT

[Toctpouts rpaduku GyHKIUNI:
flx)=—(x—4F+2

Flx)=x+3

flx)=vx—2+3 y ppmonaurs HCCIEA0BAHUE, HAUTH:
1) obnacTh onpexnenenus QyHKINU;

2) oOyracTh 3HAYCHUS (QYHKIINH;

3) TOUKHM NEepecedeHtsl ¢ OCSIMU KOOPIMHAT;

4) mpoMeXyTKHU BO3pacTaHus ()yHKIINH;

5) npoMexyTKH YOBIBaHUS (PYHKIIUH;

6) 3HaYeHMs X, IpH KOTOphIX f(X) > 0 u f(X) < 0;

Kpurepun ouenuBanmsi:

Ouenka ObocHOBaHHE OLICHUBAHMSA

«OTI4HO» Bce 3amanus BBITOTHEHBI IPAaBUIIBHO
«Xopomoy» [IpaBuNBbHO BHIMOHEHHI JIIOOBIC 2 3aJaHUs
«Y 1OBJIETBOPUTEIBHO) [IpaBunsHO BEIIOTHEHO JIt000€ 1 3amanue
«HeynoBineTBOpUTEIBHO He BrImonHEeHO HU OJHO 3a7aHKe

Ilpakmuueckan paboma Ne26 Tpenascepor no meme: Ilapannenenunedvt u npusmol

1 BapuanT

1.SIBnsieTca nu pu3Ma MpaBUILHOM, eciu e€ pedpa paBHBI?

a) na; B) HeT. OGOCHYITE CBOM OTBET.

2.BpicoTa mpaBUIIBLHOM TPeyrojbHOW Npu3Mbl paBHa 3 cM. CTOpoHa OCHOBaHMS paBHa 4 CM.
Haitgure nomaaps noJIHOM NOBEPXHOCTH 3TOW MPU3MBI.

3. Ilnmomanan nByx OOKOBBIX IpaHEel HAKIOHHOM TpeyroyibHOM mpu3Msel paBHbl 50 u 30 cM?. Yron
MEXIy STUMHU TpaHsIMu npsimoit. Haiinure momaas 60KOBOI MOBEPXHOCTH MPU3MBI.

4. B mapamrenenmnene ABCDA;B1CiD;  mnposenens ceuenus A;BC u CB;D;. B kakom
OTHOIIEHHUH ITH TUIOCKOCTH JIeyAT auaroHans AC;.

2 BapuaHT

1.MoxeT 11 OCHOBaHHE HaKJIOHHOTO MapaJuiesenumnesa ObITh MpsSIMOYTroJIbHUKOM?

a) 1a; B) HeT. OTBET 00OCHYIiTE.

2. Haligute nuaroHajib MpsiMOYTOJIBHOTO Napajulesienunesia, €ciiu TpU ero pedpa UMEIOT JJTUHBI
6,7,1 8 cM.
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3. Haiinure nuaroHany npsMoOro napajijiesienuiesa, ecii CTOPOHbI €r0 OCHOBAHMS paBHBI 3 U 5
CM, YTrOJl MKy HUMH 60°, a BeICOTA napajiesenureaa paBHa 7cMm.

4. Moryt nu 1Be OOKOBbIE I'PaHM HAKJIOHHOIO Napajenenunena ObITh MEpHeHAUKYISIPHBIMU
IUIOCKOCTH OCHOBAHMUS?

Kpurepun oueHuBanmus:

Ouenka O6ocHoBaHUE OLIEHUBAHMS

«OTamaHO» Bce 3amanus BRITTOTHEHB! TPABUIIHHO
«Xopo1oy [TpaBUIILHO BBITIOHEHBI JIOOBIC 3 3alaHUs
«Y IOBJIETBOPUTEIHHOY [TpaBUIIEHO BBITIONHEHBI JIOOBIC 2 3aTaHUS
«HeynoBneTBOpUTENBHOY» [IpaBHUIBEHO BBITOTHEHO MEHEe 2 3aaHHA

Ilpakmuueckasa paooma Ne27 Tpenaxncepvt no meme: Ilupamuowt

1 BapuanT 1

1. Cxonpko pedep y ecTUYroJbHON MTUpPaMUIbL:

a)6; 0)12; B)18; 1)24;

2. Kakoe HauMeHblIIee YUCII0 TpaHel MOXKeT UMETh UpaMua:

a)5; 6)4 B)10; 1)6

3. IloaTBepanTe MM OIPOBEPTHUTE CIIEAYIOIME yTBepxkaAeHus: Jla * HeT

a) MHoOrorpaHHukK, COCTaBJIEHHbIN U3 N-TPEYroJIbHUKOB, Ha3bIBAECTCS TUPAMUION;

6) IIupamuia Ha3bIBAaETCS IPABUIILHOM, €CIIM €€ OCHOBAaHUE — MPaBUWIIbHBIA MHOTOYTOJIbHHUK;
B) BricoTa 00K0BOI rpaHy MpaBUIIbHOIN NMUPaMUbI, IPOBEICHHAS U3 €€ BEPILIUHBI, HA3bIBACTCS
anoemoii;

4.3anayva. Kppiia 6amiHy uMeeT BUJT IPaBUIIbHOM YETHIPEXYTOJIbHON MUpaMUbl, Y KOTOPOH
CTOpOHa OCHOBaHMs paBHa 12 M, a BeicoTa 18 M. CKOJIBKO MOHAI00UTCS IIIMTOK Ha MOKPHITHE
ATOM KPBIILIH, €CIU Kak/1as IUIMTKA UMEET BUJ] MPSMOYTOJIbHUKA CO CTOpOHaMHU 22 ¢M U 18 cM.

2 BapuaHT

1. CkoapKo rpaHel y meCTUYroJIbHOW MUpaMUIbL:

a)6; 6)7; B)S; 1)10;

2. Kakoe HauMeHbIIIee 9uciio pedep MOXKET HMETh MTUPaMHJIA:

a)6; 0)5; B)4; n)7;

3 IMoaTBepauTe WK OMIPOBEPTHUTE CIICAYIONINE yTBep kK aeHUs: [la ~ HeT

a) BricoTa nmupamuibl Ha3bIBAETCS BHICOTOM IPaHU;

6) [1nomjanp 60k0BOM MOBEPXHOCTH MUPAMUbI PaBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha
BBICOTY;

B) [Inpamua Ha3bIBaeTCs MPABUIIBHOM, €CIIM €€ OCHOBAaHUE — MTPaBIJIbHBII MHOTOYTOJIbHUK;
4.3apnaun. OHO U3 CaMbIX TPAHAMO3HBIX COOPYKEHHUH IPEBHOCTH — MUpaMuia Xeorca — UMeeT
dbopMy TpaBUIILHOM YETHIPEXYTOIBLHON MHUPaMHIBI C BRICOTOM 150 M 1 60K0BBIM pedpom 220 M.
Haiinute nnomaas O0KOBOM MOBEPXHOCTH

3 BapuaHT

1. Ckomnpko pedep y 4eThIpeXyrodbHON MUPaMUIbL:
a)6;, 0)12; B)8
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2. Kakoe HauMeHbIIIee YrCIIO TpaHeld MOKET UMETh TUpaMua;
a)5; 6)4 B)10; r)6

3.IloaTBepauTe WM OIPOBEPTHUTE CIICYIONTHE yTBEpKaAeHus: Jla * HeT
a)CyIIecTBYET JIM YEeThIPEXyrojbHas MUPaMuAa, y KOTOPOI MPOTUBOIIOJIOKHBIE OOKOBBIE TPAHU
NEPHEHANKYIISIPHBI K OCHOBaHUIO?
0)BbIcoTa nupamubl, 3TO NEPIEHAUKYIISIP, IPOBEAEHHBIN U3 BEPILIUHBI K OCHOBAHMIO.
B)OO011as1 TOuka OOKOBBIX IpaHel MUPAMU/IbI HA3bIBAETCS BEPUIMHON

4.3anava. Kpbima nmeet GpopMmy nupaMuisl ¢ KBaIpaTHeIM ocHOBaHUEM 4,5 M X 4,5 M U
BbICOTOM 4 M. CKOJIBKO JTUCTOB kefe3a pazmepoM 70 cM x 140 cM HY»KHO 1Sl TOKPBITUS KPBIIIIH,
€CIIM Ha OTXOJIbI HYHO 100aBuTh 10% ruiomaay Kpeimm?

Kpurtepuu oneHnBanus:

Ounenka O0ocHoBaHHE OLleHUBAHUSA

«OTIn4HO» Bce 3aaHus BBITOTHEHBI IPABUIIBHO
«Xopowoy [IpaBUIIEHO BBITIONHEHHI JIFOOBIE 3 3aIaHUs
«Y TOBIETBOPUTEIHHO» [IpaBunBbHO BHIMONHEHBI JIIOOBIC 2 3aaHUs
«HeynoBneTBOpUTENBHOY» [IpaBuiibHO BHIIOJTHEHO MeHee 2 3aJaHui

Ilpakmuueckasa paooma Ne28 Tpenaycepvt no meme: Kpyenvie mena

Bapuanm 1
1. HunuHap HeJb3s MOJIYYUTh BPAILICHUEM. . .
1) TpeyroibHHKa BOKPYT OJHOM U3 CTOPOH;
2) kBaJipaTa BOKpPYT OJTHOM U3 CTOPOH;

3) npsAMOYTOJIbHUKA BOKPYT OJTHOM U3 CTOPOH.

2. [Inomane OOKOBOM MMOBEPXHOCTH HUIIMHAPA MOMKHO BEIYUCINUTD 11O (I)OpMyJ'Ie. ..

1) Seo = 27RH;
2) oo = 7R7H;

3) Seox = 7RH.

3. CeueHueM HMUIMH]PA TIOCKOCTHIO, IEPIEHANKYIAPHON ero oOpa3yromieil, iBasieTcs. ..
1) kpyr;
2) npsIMOYTOJIbHUK;

3) Tpanerusi.
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4. Ha ocHOBaHUSIX IUJIUH/IPA B3ATHI IB€ TMapaliedbHbIe APYT APYTY XOPIbI, MPOXOISIINE Yepes
LEHTPbl OCHOBaHMH. Toraa paccTossHUE MEXIY XOpAaMHU. ..

1) paBHO BBICOTE ITUITUHIPA;

2) GoJibliie BHICOTHI IUIUHAPA;

3) MeHbl1Ie BBICOTHI IIMIMHAPA.

5. BokoBoi MMOBCPXHOCTHIO HUJIMHAPA BBRICOTOM H 1 AUaMETPOM OCHOBAHUA d aBnsercs KBaJpar.

Tornma BepHO, UTO...

1)d=H;
2)H = zd;

6. Pa3BépTkoii 00KOBOIl MOBEPXHOCTH NPSAMOr0 KPYrOBOTO LIMIMHIPA MOMKET ObITh. ..
1) npsIMOYTOJIbHUK;
2) pomO0;

3) mapayuiesorpamm.

7. OTHOIICHUE TUTOIIAIeH OOKOBOIH TOBEPXHOCTH M OCEBOTO

CEUEHHUS LUJINH/IPA PABHO. ..

1 7R;

2) 27,
3) 7T

8. [Tnomans 60KOBOI MOBEPXHOCTH LIUIUHAPA B 2 pa3a OoJbIIe MIOMmaal OcCHOBaHus. Toraa

H
OTHOLIEHHE R paBHO...

1)1,
2) 2;
3) 3.

Bapuanm 2
1. unuHIp MOXKHO MOTYYUTh BPAILIEHUEM. . .
1) Tpanenuu BOKpyr OAHOTO U3 OCHOBAHUIA;
2) pom0Oa BOKPYT OJTHOM U3 TUAroHaJeH;

3) npsAMOYTOJIbHUKA BOKPYT OJTHOM U3 CTOPOH.

2. [Inomane OOKOBOI IMOBEPXHOCTU HNUIIUHAPA HEJIb3A BLIUYKCINTD 110 (bopMyne. ..
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1)S 50 =mdH
2) Se.. =27RH;

3) Se = 27R°H.

3. CedeHneM MWIMH]IPA TUIOCKOCTHIO, MapauIeIbHON ero 00pa3yrolei, iBJasieTcs. ..
1) kpyr;
2) npsIMOYTOJIbHUK;

3) Tpanernusi.

4. Ha oCHOBaHUSX HWJIMHIpPA B3SATH JBE NEPHEHIUKYISPHBIC IPYT APYTY XOPJBI, MPOXOAIINE
yepes LEHTPbl OCHOBAHUM.

Torma paccTosiHue MEXy XOpAAMH. ..

1) paBHO 0Opa3ymolel UIHHIPA;

2) 60bI1IE BHICOTHI LIUIUH/IPA;

3) MeHbIIIe 00pa3yromIel HUINH/PA.

5. bokoBoit IMOBCPXHOCTHIO HUJIMHIApPA C BeICOTOM H 1 paanycoM OCHOBAHUS R aBnsercs KBajpar.

Torna BepHO, 4TO...

i:27z;
1) R
E:27r;
2) H
3) H =2R.

6. Pa3BépTKoii O0KOBOI MOBEPXHOCTH MPSIMOTO KPYTOBOTO LIMJIMHPA He MOKET ObITh. ..

1) IpsAMOYTOJIbHUK;

2) poM0;

3) kBajapar.

7. Ilnomane 60KOBOM MOBEPXHOCTH LIMIUHAPA OOJbIIIE TUIOIIAIU OCEBOTO CEUEHUS IIMIINHIPA B. ..

1)% pas;

29



8. ITnomaae 60KOBOM MOBEPXHOCTH LMJIMHIPA B 3 pa3a Oouiblile 1UIomaan ocHoBanus. Torna

H

oTHomenne R paHo...

1)1, 2) 1,5; 3) 3.

Bapuanm 3
1. Konyc MOKeT OBITH IMOTy4YeH BpPAIICHUEM. . .
1) paBHOCTOPOHHETO TPEYTOJIbHUKA BOKPYT €r0 CTOPOHBI;
2) IpsIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT OJTHOTO U3 €r0 KaTETOB;

3) IpSMOYTOJILHOTO TPEYroJIbHUKA BOKPYT TUIIOTEHY3HI.

2. ITnomnrame GOKOBOM TTOBEPXHOCTH KOHYCA MOXKHO BBIYHUCIHUTH 11O (hOpMYIIE. . .

1) Seoe = 7RI; 2) Seox = 7TRH; 3) Ssoe = AH.

3. CeueHuneM KOHYCa INTOCKOCTHIO, MIEPIICHANKYIISIPHON OCH MIJIMHAPA, SBIASETC. ..

1) TpeyroyibHUK; 2) npsIMOYTOJIbHUK; 3) xpyr.

4. PaccTositHue OT LIEHTpa OCHOBAaHHUS KOHYyCa N0 IUIOCKOCTH CEUEHHs, MPOXOJSIIeH uepes3

BEPILIMHY KOHYCA, PABHO JJIMHE OTPE3Ka. ..

<t 4 A
<
K

1) OB; 2) OK; 3)
OM.

5. Pa3BépTKOIl OOKOBO MOBEPXHOCTH KOHYCA SIBJISIETCH KPYTOBOA. ..

1) cermeHT; 2) cexTop; 3) cioii.

6. [Tnomane mMoMHOM MOBEPXHOCTH KOHYCA PaBHA. ..

1) Suox = 27Rl; 2) S,., =7H({+R); 3)

S, =zR(I+R).
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7. HambomnpImuii miepuMeTp MMEET CEUYCHHE KOHYCa, MPOXOJAIIee Yepe3 €ro BEpIIMHY U XOpIy,

CTSTUBAIONIYIO AYTY B...
1) 60°; 2) 90°; 3) 180°.

8. Uepes BepmnHy KoHyca 1 xopay BC mpoBeieHa MIOCKOCTb.

Torz[a Yol MCXKOY 9TOH IIOCKOCTBIO M MJIIOCKOCTHIO OCHOBAHHUS TO Yroiu...

A

3) BAC.

1) ABO;

Bapuanm 4
1. Konyc Mo:KeT OBbITh ITOJTY4CH BpAIICHUEM. . .
1) IpsSAMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT THIIOTCHY3bI,
2) paBHOOEIPEHHOTO TPEYTOJIbHUKA BOKPYT MEIMaHbI, IPOBEIEHHON K OCHOBAHHIO;

3) TYyIOyrojapHOro TpEyrojbHUKa BOKPYT OJHON U3 €ro CTOPOH.

2. IInomane OOKOBOI ITOBEPXHOCTH KOHYCAa HEJb3s BbIYHCIIUTE 110 q)OpMyJ'IC. ..
_ 2. _ .
1) SGOK = ﬂ-R y 2) SGOK = 7Z'RI y 3)

S. = RH.

d
-S'Eue-:: ﬂ::j 060K

3. CeueHueM KOHyca IJIOCKOCTBIO, MPOXOJAIIEH BEpIIMHY KOHYCa M XOpJAy OCHOBAaHMS, He
MOKeT OBbITb. ..

1) npsAMOYTOJIbHBIN TPEYTOJIbHHUK;

2) paBHOOEIPEHHBIH TPEYTrOJIbHUK;

3) pa3HOCTOPOHHMI TPEYTOJIbHUK.

4. PaccrosiHME OT IIGHTpPa OCHOBAaHMS KOHyCa 10 IUTOCKOCTH CEUYEHHS, MPOXOMAAIICH depe3

BEPUIMHY KOHYCAa, PABHO JIJIMHE OTPE3KaA...
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1) OF; 2) OK; 3) OB.

5. a — obpasyromast Konyca, b — BeicoTa KOHyca.
Torma BepHO, 4TO...
1)a>Db; 2)a=b; 3)a<h.

6. Ilnomane MOJHOM IOBEPXHOCTHM KOHYCA, y KOTOPOIO OCEBBIM CEYEHHUEM  SBISETCS
PaBHOCTOPOHHUM TPEYroJbHUK CO CTOPOHOH ¢, pABHA. ..

2
Snon :_ﬂ-az; Snon = 2 \/§’ S _3 a2
1) 4 2) 4 3) mon — o7t .

7. HamOoublnyro IjIoniaa s UMEET CECUCHHE KOHYCa, MPOXOJSIIEe Yepe3 ero BEpIIMHY U XOpay,
CTSITUBAIONIYIO IYTY B...

1) 60°; 2) 90°; 3) 180°.

8. Uepes BepmuHy KoHyca 1 Xopay AB mpoBesieHa mIocKoCTb.

Torma YroJ MCxKAy 3TOH IIOCKOCTBIO U MIOCKOCThIO OCHOBAHUS — ATO Yroir...

y
1) ACB; 2) OAC; 3) CKO.

Kpurepun onenuBanus padornl:

1. Ormerka "5" BBICTABISACTCS, €CJTU TPABWIHHO BBHIIOJTHEHO § 3aaHU

2. Otmetka "4" BBICTABIISETCS, €CITU MPABUILHO BBITIOIHEHO 6-7 3aMaHMM
3. Otmetka "3" BBICTABIISCTCS, €CITU MPABUIIHLHO BBITIOTHEHO 4-5 3a1aHMi
4

OtmMmertka "2" BbICTaBIsI€TCA, €CIM MPABUIBHO BBIIIOJIHEHO MeHee 43ajaHuit
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Kiaroun k NpaBUJIbHBIM OTBETAM:

Ne i/
1 2 3
BapI/IaHT
1 1 1 1
2 3 3 2
3 2 1 3
4 2 1 3
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Ilpakmuueckasa paooma Ne29 Tpenasncepol no meme: Ilpasunvnvie MmHo2o2pannuxku

Bapuanm 1
1. ABCD — terpasap. Torna He ABASIOTCS MPOTHBOIIOJIOKHBIMU pEODA. . .
1) AD u BC;
2) AC u DC;
3) AB u DC.

2.12 — 310 9ncno...
1) BepIMH napaienenuesa,;
2) p&bep nmapauierenumnesa;

3) rpaneil napaiienenumneaa.

3. Kakoe npennoxxeHre HeBepHoe?
1) IIpoTuBonosnoxHeie péOpa napaenenume/a napauieiabHbl U paBHbIL.
2) IIpoTHBOMONOKHEIE TPAaHU MapaJUICIICTIAIIEa TApAIJIeTIbHBI U PABHBIL.

3) Jluaronanu mapauienenurea paBHbl.

4. lnaroHaJIbHBIM CEUEHUEM MapajiesienuIea He MOKeT ObITb. ..
1) npsIMOYTOJIbHUK;
2) pomO;

3) Tpanenus.

5. He cymecTBYeT TeTpasipa, y KOTOPOro. ..

1) Bce rpaHu paBHbIE PABHOCTOPOHHUE TPEYTOJIbHUKH;
2) Bce I'paHu NPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

3) cyMMa rpaJyCHbIX MEp yIJIOB IPU OJHOU BepiinHe 360°.

6. CyniecTBYeT napajuiesenumiesi, y KOToporo. ..
1) Bce yrubl rpaHel OCTpHIE;
2) Bce yIIibl TpaHeil npsMele;

3) 4Kci0 BceX OCTPHIX YTJIOB IPaHel HE paBHO YMCIY BCEX TYIBIX YIJIOB I'paHei.

7. ABCDA1B1C1 D1 — mapamnenenunen. Touku N u P — cepenunnt pédbep AD u CD
NP € a.

COOTBCTCTBCHHO,



CeueHneM mMmapajuteNienunena IIOCKOCTeI0 & sBisieTcst TpeyroibHUK. Torma tutockocTh &

nepecekaer pedpo...

1) BBy;
2) DDy;
3) A1By.

\\[______
|
|

\ |

N

8. DABC — terpasap. Touku M u N — cepenunnl pédep ocnoBanusi AB u AC COOTBETCTBEHHO,

MN e .

Ceuenune TCTpadapa IJIIOCKOCTBIO

napajuiesbHa. ..

1) pedpy AD;
2) pebpy BD;
3) rpanu BCD.

(04

SABJIICTCA ‘leTBIpéXYFOJ'IBHI/IK. Torga mnI0CKOCTH

M

Bapuanm Ne2

1. ABCD — terpasap. Toraa mpoTHBOIIOIOKHBIMU SIBJISIOTCH pEOpA. ..

1) AC u BC;
2) ABu DC;
3) DB u DC.

2. 6 —9TO YuncIno...
1) BepiIuH TeTpa’apa;
2) rpaHeil TeTpadipa;

3) pé6ep TeTparapa.

(04
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3. Kakoe npennoxxenrne HeBepHoe?

1) JlmaroHaJIbHBIM CCUEHHEM TMapajUIeJCIuIe/a Ha3bIBaeTC CEYCHHE Iapaiielienumneaa
TUTOCKOCTBIO, IIPOXO/ISIIEH Yepe3 ero TuaroHaim.

2) JlnaroHanbHBIM CEYCHHEM IMapaljIeNIeuIe a SIBIISeTCS apauIeIOrPaMM.

3) [luaroHanbpHbIe CEUECHUS MapaliesienuIe/ia — paBHbIE MapaIlIeIOrPaMMBI.

4. CyniecTBYeT napajuielienurei, y KoToporo. ..
1) TonpKO OJiHA rpaHb — NPSIMOYTOJIbHUK;
2) TONBKO ABE CMEKHBIC TPAHU — POMOBI;

3) TOJBKO JIBE MPOTUBOMOJIOKHBIE IPaHU — POMOBI.

5. Pa3BépTKoii TeTpadapa aBJsieTcs GuUrypa mnoj HOMEpom. ..

1) 2) 3)

6. He siBasieTcs pa3BEPTKOI napasuienenunena GUryp moj HOMEpOM. ..

1) 2) 3)

7. ABCDA1B1C1Dq1 — mnapamnenenunen. Toukn M m K — cepemunbr pébep AB u AD

coorerctBenno, MK Ea.  (Ceuenmem napanmenenumena mmockocthio & sBnseTcs

4eThIpéxyronpHuK. Toraa miockocts & He mepecekaer pedpo...
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BI CI
|
I
Al D,
|
| C
M, ~==~-t-
/““\.h /)
A K D
1) CCq;
2) DDl;
3) A1By

8. DABC - Tterpasap. Touku M u N— cepenunbl ocHoBanuss AB u BC cooTBercTBEeHHO,

MN ca. CeuenneM TCTpadapa IJIOCKOCTBIO O gpngercs TPCYTOJIbHUK. Tormga mI0CKOCTh a

He MO:KeT ObITh IapaljiesbHa. ..
1) pebpy BD; 2) rpanu ADC; 3) BeICOTE TETpa’Ipa.
Bapuanm 3

1. I[Tpu3ma n3zo0OpakeHa Ha PUCYHKE. ..

1 2 N

3)

2. 6 —9TO YuncIno...
1) BepIIMH MIECTUYTOJIbHOM MPU3MBI;
2) p€0ep TpeyroabHOM MPU3MBI;

3) rpaHeil YeTBIPEXYTOJIBHON TIPU3MBI.

3. He cymiecTBYeT NMPU3MEI, Y KOTOPOH BCE TPaHH. ..

1) poMOBI;
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2) IpsIMOYTOJIbHUKH;

3) TpeYroJbHUKH.

4. CyuiecTByeT IIpU3Ma, KOTOpast UMEET. ...

1) 13 péoep; 2) 14 p&oep; 3) 15 pédep.

5. ABCA1B1C4 — naknonnas npusma. ZAAC =ZAAB.

Torma CClBlB He MOJKeT ObITh. ..

AI Bl
AL B
C
1) pombowm;
2) KBaapaToM;
3) npsAMOYTOJILHUKOM.
ZB,DM

6. ABCDA1B1C1D1 — mpsamoii napamnenenumnesn.

IJIOCKOCTBIO DDlCl.

Torma ABCD —
1) pom6;
2) kBajpar;

3) IpsSIMOYTOJIbHHUK.

— Yron Mexny auaronanbio DBq u

7. Pa3BépTKOIl HAKJIOHHOM MTPU3MBI SIBJIIETCS (PUTypa O] HOMEPOM. ..

1) 2) N

8. IIpusma umeet 30 rpaneii. CKoIbKO BEpIIUH U pedep:

1) 56 u 84;
2) 58 u 86;
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3) 60wu 88.

Bapuanm 4

1. [Ipu3ma u3o0pakeHa Ha PUCYHKE. ..

1 ] 2

|

I

I

I

L 4

P
g
e
3)
A
N
\
o S =
- -
2.9 —3TO YHuCIO. ..
1) BepIIMH AEBATUYTOJIbHON IPU3MBI;
2) p€bep TpeyroabHOM MPU3MBI;
3) rpaHeil YeThIpEXYTOIbHON IPU3MBI.
3. He cymecTByeT Ipu3Mbl, y KOTOPOIl BCe I'paHH. ..
1) pomOBbI;
2) KBaJparsl;
3) Tpanenumu.
4. Yucno pébep nmpusmsl kpatHo... 1)5;  2)2; 3)3
5. ABCDA1B1C1Dq — HaKJIOHHBIN napajuiejenumnes.

AO L(ABC). Oe ouccextpuce AK. Torma ABCD...

1) IpsIMOYTOJIbHHUK;
2) poMm6:

3) kBajpar.

Z AAD = £ AAB.
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6. ABCA1B1Cq — nmpaBunbnas npusma. Torga yron mexay BCq u mmockoctsro ABBq — 310...

A1 C]
N
B]
AR /S _—cC
B
1) ZB,BC;;
2) ZMBC;
3) £BCA.

7. He siBsieTcsl pa3BEPTKOM NMpaBUIIbHON MPU3MBI (PUTYpa IO HOMEPOM. . .

1) 2) <

k)| >

8.ITpusma umeet 40 rpaneii. CKoNbKO BEPIIUH U pedep:
1) 80m 118
2)76u 114

3) 40u78.
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Kpurepun onenuBanns padorbl:

1. Ormerka "5" BBICTaBIsCTCS, €CJIM MPABWIBHO BBITIOJIHEHO 8 3a7aHUI

2. OrtMmetka "4" BBICTABIISCTCS, €CITM TIPABUIIHHO BBITOJTHEHO 6-7 3aMaHui
3.  Otmetka "3" BBICTABIISCTCS, €CIU MPABUILHO BBIIOIHEHO 4-5 3a1aHmiA
4

OtmMmertka "2" BbICTaBIIsI€TCA, €CIM MPABIWIHLHO BBITIOJIHEHO MeHee 43ajaHui

Kiaroun k NpaBUJIbHBIM OTBETAM:

Ne i/t
1 2 3 4 5 6 7 8
BapI/IaHT
1 2 2 3 3 2 2 2 1
2 2 3 3 3 3 3 1 1
3 1 3 3 3 1 1 2 1
4 3 2 3 3 1 2 2 2

Ilpakmuueckasa pavoma Ne30 no meme: @opmynvt oughgpepenyuposanun
1 BapuanT

Hcnone3ys popmyisl tuddepeHiupoBanus HailiuTe Npou3BOAHYI0 QYHKIUN B TOUKE X, :

a) f(x)=x°, x,=2,-15;
06) f(xX)=4-2%x, x,=05 -3
B) f(X)=3x-2, X,=5 -2
r f(x)=x* x,=25 -1

2 BapuaHT

Hcnonb3ys ¢popmynsl tuddepeHnnpoBaHms HailAnTe NPOU3BOAHYIO (PYHKIUI B TOUKE X, !

a) f(x)=x* x,=2,-15
0) f(x)=2-4x, x,=05 -3
B) f(X)=2x+3, X,=5 -2
r f(x)=x3 x,=25-1.

Kpurepun onenuBanus:

Onenka O0ocHOBaHNE OLICHNBAHUSA

«OTanuHOY Bce 3aaHus BBIIIOJHEHBI IIPaBUJIBHO

4



«Xopouio»

[IpaBUIBEHO BBITOTHEHBI JTFOOBIE 3 3adaHMS

<<Y,IIOBJICTBOpI/ITeJIBHO»

[IpaBUIBEHO BBITOTHEHBI JTFOOBIC 2 3adaHS

<<HCy&OBHeTBOpI/ITCHLHO»

[IpaBUIEHO BBHIMOIHEHO MEHEE 2 3aJaHU

Ilpakmuueckan paooma Ne31 Tpenasicepvt no meme: Ilpouseoonsvie 31emenmapuvix Qynxkyuii

1 BapuanT

[Tonw3ysce popmynamu u npaBuwiiaMu 1uddepeHIupoBaHNs, HAIUTE TPOU3BOIHBIC (PYHKIINIA:

1) y=x
2)y=x7"
1
3) y=—,;
) ¥ o
4) y = 4x +16;
5) y=32-9x;
X
6) y=—=-41.
)y=-3
2 BapuaHT

Ny=x"
8)y=x6;
9) y=-8x+11
1.
10))’:F,
11) y =43 -5x;
X
12) y=31-—.
)y T

[Tonb3ysick hopmynamu u npaBuiamMu auddepeHupoBanus, HAMIUTE TPOU3BOAHBIC (YHKIIHIL:

1) y=x*
2) y=x",
1
3)y:x_8;
4) y=11x-09;
5) y = -51-6x;
x
6) y=——+5.
)y=-13

Kpurepun onenuBanus:

Ny=x7

8) y=x";

9) y = —14x—32;

10) y =-19+7x;
1.

11))’:F,

12) y=-28- 2.

18

Ouenka O6GocHOBaHME OLICHUBAHUS
«OTAmIHO» IIpaBunpHO BeIMOTHEHH! JI0OBIE 11-12 3amanuit
«Xopouio» [IpaBuIBHO BBITOTHEHE! JIFOOBIE 8-10 3amanus

<<y}10BJ’IeTBOpI/ITCHBHO»

[IpaBUIIEHO BBITIOTHEHSHI JIFOOBIE 5-7 3a1aHUS

<<Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO))

[IpaBUIBHO BBHIMOIHEHO MEHEE 5 3aAaHUM
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Ilpakmuueckasa paooma Ne32 Tpenaycepvt no meme: IIpumenenue npouszeo0noii K
UCC1e006anUI0 YHKYUIL

1 BapuanT

1.OnpenenuTh MPOMEXYTKH BO3pacTanusi u yobiBaHus GyHkuuu Y=f(X), ucronb3ys gaHHbIC O €€

MIPOU3BOJHOM f’(x) (cM. Tabmuiy)

X

(-00; -8)

-8

(-8;0)

0

(0;8)

(8;00)

() :

0

+

0

0

+

2. Ilo rpaduky GyHKIUU HAMIUTE TOUYKH SKCTpEeMyMa, HauOoOJblliee U HAUMEHbIIEEe 3HAYCHHE

byHKINN.

3. Haiitu npomeKyTKH Bo3pacTaHus ¥ yObiBaHus QyHKIMU. TOUKH IKCTpeMyMma.
f(x) = x*+x*+16
4. Haittu HanOospliee 1 HaUMEHblIee 3HaYeHNs QYHKINU:

f(x) = x*-2x°+3 na otpeske [-4;3]

2 BapuaHT
1. VkaxuTe TOYKM MaKCUMyMa U TOukd MuHUMyMa ¢yHkimu Y=f(X), ecnmu nanHble 0 €€

nponssoaHoit f'(X)ykasaubl B Tabmuue:

X (-00;-1) [-1 | (-1;0) |0 | (0;3) 3 (3;6) 6 (6;)

)| - o] + |o . 0 + 0 :

2. TTo rpaduky GYHKIMK HalIHTE TPOMEXYTKH, ipn KoTopsix f (X)>0. Haiinure HanGombiiee 1

HaAaMMCHBIICC 3HAYCHUC (bYHKI_II/II/I
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A 4

N \

3. HaiitTu mpoMeXyTKH BO3pacTaHus M yObIBaHUS (QYHKIUH. TOUKH 3KCTpemMyMa.
f(x) =x® +4x>-37
4. HaiiTn HanOoJIbIIee M HAMMEHBIIIEE 3HaYCHUS () YHKIIUH:

f(x) = x*-8x%+5 na orpeske [-3;2]

3 BapuaHTt
1. OmnpenenuTh NPOMEKYTKH Bo3pactanus (yHkuuu Y=f(X), wucmons3ys nanHeile o ¢é

npoussofmoit f'(x) (cm. TaGmuity)

X (-o0; 7) 7 (7;6) 6 |(6;25) 25 | (25;)
f'(x) + 0 - 0 + 0 -

2. Ilo rpaduky QyHKUIMU HalaUTe TOYKMU SKCTpeMyMa, HauOoJjblllee U HaMMEHbIIEe 3HaueHHE

byHKLIMN.

\ 4

3. Haiitu mpomexyTku Bo3pacTaHus W YObIBaHUSA (YHKIUHU. TOUKH dKCTpeMyMa.
f(x) = 2x*4x? +15
4. Haittu HanOosnpliee 1 HaUMEHbIIee 3HaYeHNs QYHKIUU:

f(X) =x3-6x°+9 na orpeske [-2;2]
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4 BapuaHT

1. YkaxuTe TOYKM MakCUMyMmMa M TOYKM MuUHMMyMa (yakuumu Y=f(X), eciu naHHble 0 ¢

npou3BoHON f '(x) yKa3aHbI B Ta0JIHIIE:

X (0:2,5) |-25 |(-250) [0 | (0;10) 10 [ (10;00)

f'(x) + 0

- 0 + 0

2. Ho rpaduky GyHKIMK HaiiauTe TIPOMEKYTKH, IpH KoTopsix f (X)<0. Haiixure HanGonbLiee u

HaMMCHBIIICC 3HAUYCHUC (bYHKHI/II/I

N

3. HaiiTu mpoMexyTku BO3pacTaHus U YObIBaHUS (YHKIUHU. TOUKH dKCTpEeMyMa.

f(x) = x*-8x?

4. Haittu HanOospIiee 1 HAaUMEHbIIee 3HaYeHNs QYHKINU:

f(X) =x>+6x°+9x Ha opeske [-4;0]

Kpurepun onenuBanus:

Ounenka ObocHOBaHHE OLICHUBAHMS
«OTAnIHO» Bce 3a1aHus BBIOIHEHBI IIPABUIIBHO
«Xopomoy» [IpaBuiBHO BBHIMOIHEHBI JIFOOBIE 3 3a1aHus

<<y,HOBJ'IeTBOpI/IT6J'IBHO»

HpaBI/IHLHO BBITIOJTHEHEI JTIFOOBIE 2 3aJaHuA

«HeynoBneTBOpUTENBHOY»

[IpaBUIBEHO BBHITOTHEHO MEHEE 2 3aJaHHIA

Ilpakmuueckan paooma Ne33 Tpenasicepvr no meme: Ilpuxknaousvie 3a0auu

1 BapuanT
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2
1. MarepuanbHas TOUKa ABMKETCA MO TIPAMOiT cormacHo 3akony S(t) =12t — gts, rae S(t) -

IyTh B MeTpax U t — Bpemsl B ceKyHJaX. B kakoli MOMEHT BpeMeHH U3 poMekyTKa [4;10]
CKOPOCTbH JIBH)KEHHSI TOUKU Oy/eT HanOOIbIIEeH U KaKoBa BEJTMYNHA 3TOW CKOPOCTH?

2. Ywucno 24 npencraBbTe B BUAEC CYMMBI JIBYX HEOTPHUIATEIBHBIX CIIAaraeMbIX TaK, YTOOBI
CyMMa KBaJIpaToB 3TUX YKces Obljla HANMEHBIICH.

3. OTtkpbIThI 6ak, UMeronMi (opMy IPSIMOYTOJIBHOTO MapajlieIenuIeia ¢ KBaIpaTHbIM
OCHOBaHHEM, T0JDKEH BMemaTh 13,5 i sxuakoctu. [Ipu kakux pazmepax 0aka Ha €ro
U3rOTOBJIEHHE MOTPeOyeTCsl HaMEHbILIEe KOJIMYECTBO MeTasuia?

2 BapuaHT
1. CkopocTs MaTepuanbHON TOUYKH, ABHKYILLEHCS NPSIMOIMHENHO, U3MEHSAETCS 110 3aKOHY
1 .
v(t) = Et3 —12t (ckopoCTh U3MEPSETCS B METPax B CEKYHIY). B Kakoii MOMEHT BpeMeH!

YCKOPCHUC NBUIKCHUA 6yI[CT HanMMCHBIINM, €CJIM ABUKCHUC paCCMaTpUBaTh 3a
npomexyTok oT 10 ¢ 1o 50 c?

2. Ywmcno 4 nmpeacraBpTe B BHJIE CYMMBI IByX HEOTPHULIATENFHBIX CIaraéMbIX Tak, YTOOBI
IMPOU3BCACHUC 3TUX YHCCII OBLI0 HaI/I60J'IBI_HI/IM.

3. U3 kpyrioro 6peBHa BBIPE3AIOT OAIKY C MPSMOYTOJIBHBIM CEYCHHEM HAUOOIbIIIeH
wiomanu. Haiinure pasmepsl ceuenust Oanku, eciau paauyc ceueHus oOpeBHa paseH 20 cM.

Kpurepun ouenuBanmsi:

Ouenka ObocHOBaHHE OLICHUBAHHA

«OTANYHO» Bce 3anaHus BEIOIHEHBI IPABUIIBHO
«Xopomoy» [IpaBunBbHO BHIMOHEHEI JIIOOBIC 2 3aaHus
«Y IOBIIETBOPUTEIHLHO» [IpaBunbHO BhImosHEHO 1 M060e 3ananue
«HeynoBneTBOpUTEIBHO He BwImoNHEHO HU OJHO 3a7aHKE

Ilpakmuueckasa paooma Ne34 Tpenasncepol no meme: Ilepsoodpasnasn

1 BapuanT

1. SBnsercs nu ¢pynkuus F mepBooOpasnoit ans GpyHkimu f Ha yka3aHHOM POMEXYTKe:

a) F(x)=x>, f(x)=5x* xe(—o0+x0);
6) F(x):—%x‘6, f(x)=x", xe(0;40);

B) F(X)=5-x*, f(X)=4x3 Xxe(—o+x0);
r) F(x)=cosx—4, f(x)=-sinx, Xe (—o0;+o).
2. Haiigure oOmuit BUI NepBOOOPA3HBIX IS (DYHKIIHIA:
a) f(x)=2-x";
0) f(X)=x+cosx;
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B) f(X)=2—-x*+—=;

XS
4 2
r) f(x)=—=- +2X
) 1) Jx  cos? x
1 BapuanT

1. Ssnsercs mu pyukuus F nepBoobpasnoit  mist pyHkimu f Ha yka3aHHOM IPOMEKYTKE:
a) F(x)=x2, f(X)=-3x", xe(0;+0);

0) F(x):%x7, f(x)=x%, Xxe(—oo+x);

B) F(X)=3-sinx, f(xX)=cosX, Xe& (—o0+x0);
r F(X)=x2+2, f(x) :2—13, X € (0;+0).
X
2. Haiinure oOmuii BuI IepBOOOpa3HBIX IS QYHKITUH:
a) f(x)=x>+3;

6) f(x)=sinx—4,;

B) f(x):4+x4—%;
X
r) f(x):i—i2+4x.

Jx  sin?x

Kpurepun oueHuBanmsi:

Ouenka ObocHOoBaHHE OLICHUBAHMSA

«OTAnIHO» Bce 3agaHus BBIOIHEHBI ITPABUIIBHO
«Xopomoy» [IpaBuibHO BBHITIOHEHHI JITOOBIE 6-7 3a7aHus
«Y IOBIIETBOPUTEIHLHO» [IpaBuibHO BhINOIHEHBI JH00bBIE 4-5 3anaHus
«HeynoBneTBOpUTEIBHO [IpaBUIIBHO BBIIOJTHEHO MEHEE 4 3aJaHUi

Ilpakmuueckasa paooma Ne35 Tpenascepol no meme: Ilnouwiadu naockux uzyp
1 BapuanT

Brruucnute miomanb GUrypsl, OorpaHUYEeHHON JIMHUSIMHE (TPEBAPUTEIHHO CEIAB PUCYHOK):
a) y=x"+2, y=0, x=0, x=3;
0) y=cosx, y=0, x=0, x:%;
B) y=x"+1, y=0, x=0, x=2
2
r y=—; y=0, x=1 x=4.
Jx

2 BapuaHT

a) y=x"+3, y=0, x=0, x=2;
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6) y=sinx, y=0, x=0, x=ur;
B) y=2+x>, y=0, x=0, x=3;

T) yz%; y=0, x=1 x=09.

Kpurepun oueHuBanmsi:

Ouenka O6ocHoBaHUE OLIEHUBAHMS

«OTamaHO» Bce 3amanns BEITTOTHEHB! TPABUIIHHO
«Xoporo [TpaBUIIEHO BBITIOHEHEI JIOOBIC 3 3alaHUs
«Y IOBJIETBOPUTEIHHOY [TpaBUIILHO BBITIONHEHBI JIOOBIC 2 3aIaHUS
«HeynoBneTBOpUTENBHOY» [IpaBUIBEHO BBITOTHEHO MEHEe 2 3adaHHA

Ilpakmuueckan paooma Ne36 Tpenasicepvt no meme: Teopema Horomona-Jleiionuya

1 BapuanT

Berauciaure HHTCIrpal:
1

1) 'f x>dx;
-1

7T

3
2) jsin X dx;

7T

3

3) j'exdx;
o

dx

4) >
COs™ X

Mlﬁt.‘bm

5) j(Zx -3x%%) dx

2 BapuaHT

Beruncinre nnaTerpan:



1
1) I 4x3dx;
-2

2) j'cos X dx;
0]

3) jSde;
0

dx

>

4) .
sin?x

e 0 [N

oy

5)

=N

(3-x?)dx

3 BapuaHT

Breraucnute HHTCIrpal:

2
1) J'2x4 dx;
(0]

2) | sin2x dx;

N[y == [N

S)j_dTX;
4) j'exdx;
5) j.(6x2 — 2)dx

4 BapuaHT
Beruncnure uaTerpan:
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1) j’-de;
-2

3
2) -‘.cos3x dx;

7T

6

3) J2.7de;
O

2 dx

4) >
cos®x

w;ﬁ..iwm

5) j-(3x - 7%°%) dx

Kpurepun ouenuBanmsi:

Ounenka O0ocHOBaHUE OLleHUBAHMSA
«OTI4HO» Bce 3amanus BBITOTHEHBI IPAaBUIIBHO
«Xopomoy» [IpaBunbHO BHIMONHEHEI JIOOBIC 4 3aaHus

«Y IOBJIIETBOPUTEITHHO

[IpaBHIIbHO BBITIOJHEHBI JIFOOBIC 3 3alaHUS

«HeynoBneTBopuTeabHO»

IIpaBUIBHO BBHINOIHEHO MEHEE 3 3aAaHUI
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Ilpakmuueckasa paooma Ne37 Tpenayxncepot no meme: IIpocmpancmeennvie mena

1 BapuanT

1.

Haiigute 06beM Tena, Moay4eHHOTro MPH BpallleHUH BOKPYT OCH abcluce KPUBOJIMHEHHOM
Tpaneuuu, OrpaHuYEeHHON JTUHUSIMHU:

a) y=x"+1, x=0, x=1 y=0;
6) y=+x, x=1 x=4, y=0.

Haiigute 06beM Tena, moay4eHHOro MPH BpallleHuH BOKPYT ocu abcuuce GUrypsl,
OTPAaHUYECHHOU JIMHUSIMU:

a) y=x°, y=Xx;
0) y=2x, y=x+3, x=0, x=1.
BAPUAHT

Haiigute 06beM Tena, moay4eHHOTro MPH BpallleHMH BOKPYT OCH abcluce KPUBOJIMHEHHOM
Tpaneuuu, OrpaHMYEeHHON JTUHUSIMHU:

a) y=1-x*, y=0;
6) y=+x, x=1 y=0.

Haiinute 06beM Tena, MOITYy4eHHOTO MIPH BPAILICHUH BOKPYT OCH a0cIuce QUrypsl,
OTrpaHUYEHHON JTMHUSIMMU:

a) y=vx, y=x
6) y=2+% y=1 x=0 x=2

Kpurepun onenuBanus:

Ouenka O0ocHoBaHHE OLleHUBAHMSA

«OTA4HO» Bce 3aaHus BBITOTHEHBI TIPABUIIBHO
«Xopomoy» [IpaBuiBHO BBHIMOIHEHBI JIFOOBIE 3 3a1aHus
«Y TOBNETBOPUTEIHHO» [IpaBUNBHO BHIMOIHEHBI JIFOOBIE 2 3aJaHUs
«HeynoBneTBOpUTEIBHO [IpaBHIIBHO BBIIOJTHEHO MEHEE 2 3aJaHUI

Ilpakmuueckasa paooma Ne38 Tpenaxncepvlt no meme: Bepoamunocmeo u ee ceoiicmea

1 BapuanT

Pemmte 3ala4y, MOJIb3YysICh KIIACCUYCCKHUM ONPCACICHUCM BEPOATHOCTHU !

1.

2.

3.

B ypue 20 6enpix u 25 yepHbIX mapoB. 13 ypHbI BBIHUMAIOT Hayra oauH map. Haiigure
BEPOATHOCTH TOTO, YTO ATOT IIap — OeJbIil.
3aagyMaHoO ABy3HayHOe yncio. Haiinure BEposSsTHOCTH TOTO, YTO 33 yMaHHBIM YUCJIOM
OKa)KeTcs:

a) cllydyailHO Ha3BaHHOE JBY3HA4YHOE YHUCIIO;

0) ciydaifHO Ha3BaHHOE JABY3HAUHOE YHUCIIO, (PPl KOTOPOTO PA3INYHBbIL.
B nepBom smuke nexut 20 neraneit, u3 Hux 13 crangapTHbIX; BO BTopoM — 30 aertanei
(26 crangapTHbIX); B TpeTheM — 10 neraneii (7 crangapTHbix). Haliute BeposiTHOCTh
TOT'0, YTO HAyTaJ U3BJICUEHHAs JI€Talb U3 HayAaudy B3sATOrO SIHUKA CTaHAApTHAs.
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2 BapHMaHT

Pemure 3ala4y, MOJIb3YyACh KIIACCUYCCKHUM ONPCACICHUCM BCPOATHOCTHU:

1.

B ypue 10 6enpix mapos, 26 yepHbIX, 15 cuHux u 14 kpacHbIX. 13 ypHBI BBIHUMAIOT
Hayraj oauH map. Haiinure BepoATHOCTb TOT0, YTO ATOT IIAP OKAXKETCS L{BETHBIM.
Bporiens! n8e urpanabHbie KOCTH. HaiiinTe BEpoATHOCTD CIEAYIOMNX COOBITHI:

a) CyMMa BBINABIINX OYKOB paBHa 6;

0) cyMMa BBINAaBIINX OYKOB paBHA §, a pa3HOCTb 3.
B sKx3aMeHanMoHHbIH OMIIeT BXOAUT 4 BOIIpOCa MPOrpaMMBbl, HACUUTHIBAIOLICH 45
BONPOCOB. AOUTYpUEHT He 3HaeT oTBeTa Ha 15 BonpocoB nporpamMMel. Kakosa
BEPOSITHOCTb TOT'0, YTO OH BBITSIHET OUJIET, TJI€ BCE BOIIPOCHI €My U3BECTHbI?

Kpurtepuu oneHnBanus:

Ounenka O0ocHOBaHHE OLleHUBAHUSA

«OTAYHO» Bce 3amanus BeINOTHEHB! TPAaBUIIBHO
«Xopowoy [IpaBUIIEHO BBITIONTHEHHI JIFOOBIE 2 3aIaHUS
«Y 1OBJIETBOPUTEIBHO) [IpaBuiibHO BBITIONHEHO JIF000E 1 3aMaHMs
<<HCYZIOBJICTBOpI/ITCHLHO» He Brimonneno Hu OAHOTI'0O 3aaHuA

Ilpakmuueckasa paooma Ne39 Tpenaxncepvt no meme: Iloemopnvie ucnvimanus

1 BapuanT

1. bpocatot urpanbHyto koctb. HaliTh BEpOSATHOCTB TOTO, YTO:
a) BBITIAJICT YETHOE YUCIIO OYKOB
b) BBINAJIET YHCIIO OYKOB, KPATHOE TPEM.
2. B norepee 2000 6uneros. Ha onun Omner nmagaer Bbmrpsimr 100 p., Ha

yeTblpe Omiera — BHIMTpbII 110 50 p., Ha 10 Ouneros — Bemrpsim no 20 p., Ha 20 6ueToB
— BbrpbIi no 10 p., Ha 165 GmiteToB — BBIMIpHINI 110 5 p., Ha 400 OGMIIETOB — BBIUIPHILI
1o 1 p. OcranbHble OMIETHI HEBBIMTPBINIHbIE. KakoBa BEpOSITHOCTh BBIUIPATh 10 OHIIETY
He MeHee 10 pyOneit?

3. [lects mapoB ciydaifHBIM 00pa3oM packiIajbpIBalOT B TpH simuka. Haiitu
BEPOATHOCTb TOTO, YTO BO BCEX SAIIMKAX OKa)KETCS Pa3HOE YMCIIO IIAPOB, NIPU YCIOBHH,
YTO BCE SIIIUKH HE ITyCTHIE.

4. B npsmoyronsHuk 5%*4 cM? BrHcaH kpyr pamuyca 1,5 cm. Kakosa
BEPOSITHOCTh TOTO, YTO TOYKA, CIydailHBIM 00pa3oM MOCTaBlIeHHAas B HPSIMOYTOJIbHUK,
OKa)XeTCsl BHYTpU Kpyra?

2 BapuaHT
1. bpocatot urpaneHyto koctb. HaliTh BEpOATHOCTB TOTO, YTO:
C) BBINA/IET HEUETHOE YHMCIIO OYKOB
d) BBITNAJICT JFO00E YMCIIO OYKOB, KpOMe 5.
2. Habupas nomep Tenedona, aboHEHT 3a0bUT OAHY HUGPY W HaOpanm e
Hayraj. HaliTu BeposiTHOCTH TOTO, 4TO HaOpaHa Hy»XHas udpa.
3. Hudpser 1, 2, 3, ..., 9, BeIMHCaHHBIC HA OTACIBHBIC KAPTOUYKH CKIIABIBAIOT B

SAIIMK W TOIATEIBbHO TNepememmuBaroT. Hayrajg BbIHMMAarOT OAHY KapTouky. Haittu
BEPOSITHOCTH TOTO, YTO YMCJIO, HAITMCAHHOE Ha 3TOW KapTOYKe: a) 4YeTHOE; 0) IBYy3HAYHOE.
4. BuyTtpu kBazmpara co cropoHod 10 cM BbIIENEH Kpyr pagnycoM 2 CM.
CrnyuaitHeiM 00pa3oM BHYTpPHU KBajJpara OTMEYeHa Touka. KakoBa BEpOSTHOCTh TOTO, YTO
OHa MOMAJIET B BBIJCICHHBIA KPYT?
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3 BapuaHT

1. Ha xaxaol w©3 NATH OJMHAKOBBIX KapTOUEK HaleyaTaHa oOJHa U3
clenyomux OykB: a, M, p, T, I0. KAPTOUKU TUIATEIbHO nepemelanbl. HailTu BeposTHOCTD
TOT0, YTO HA YETHIPEX BBITSHYTHIX MO OAHON KapTOUYKE MOYKHO IIPOYECTh CIOBO «IOPTay.

2. B maptum w3 50 geraneit umeercs 3 OpakoBaHHBIX. OIpeneiuTh
BEPOATHOCTH TOTO, YTO B35Tas HayAauy JIeTallb OKaXETCsl CTaHIapTHOI.

3. B smmke Haxomuthes 4 Oenbix w1 depHbId map. Hayram BeIHUMArOT 2
nrapa. HaiiTu BepoSATHOCTb TOTO, UTO BBIHYTHI JIBa O€IbIX IIapa.

4. Mumens umeer Qopmy okpyxkHocTH paauyca 4. KakoBa BeposTHOCTbH
MOMAaJlaHusl B €€ IPaByl0 TMOJOBHHY, €CIM T[ONaJaHue B JIIOOYI0 TOYKY MHUIICHH
paBHOBeposiTHO? [IpH 3TOM MpOMaxy MUMO MUIIEHU UCKITIOUCHBI.

4 BapuaHT

1. AOoHeHT 3a0pln1 mocienHoo nudpy Homepa TenedoHAa U IOITOMY
HaOupaeT e€ Hayraa. OmnpenenuTs BEpPOSTHOCTh TOTO, YTO €My MPHUAETCS 3BOHUTH HE

OoJiee ueM B 3 Mmecra?

2. PeGenok nmeer Ha pykax 5 kyoukoB c OykBamu A, K, K, JI, V. kakoBa
BEPOSITHOCTh TOT'0, YTO peOEHOK coOepeT 13 KyOMKOB CIIOBO «KYKJIa»?
3. N3 xomoxs! kapT B 36 JIMCTOB HayraJ BbIHUMArT 2 KapTel. KakoBa

BEPOSITHOCTH TOT'O, YTO 3TO JaMa Tped U BajleT MHK?
4. Hano: AB =12 cm, AM =2 cMm, MN = 4 cM. Ha otpe3ok AB ciydaiinbiM
obpasom nomnagaet Touka X. KakoBa BepossTHOCTH TOT0, 4yTO X MOMaJET Ha 0Tpe30k MB?

Kpurepun onenuBanus:

Ounenka ObocHOBaHHE OLICHUBAHMS
«OTI4HO» Bce 3aanus BBITOTHEHBI TIPAaBUIIBHO
«Xopomoy» [IpaBuiBHO BBHIMOIHEHBI JIFOOBIE 3 3a1aHus

«Y IOBJIIETBOPUTEIHHO

[TpaBUIIbHO BBITIOJHEHBI JIFOOBIC 2 3aIaHUS

<<Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO))

[IpaBUIBHO BBHIMOIHEHO MEHEE 2 3aJaHUM

Ilpakmuueckan paooma Ne40) Tpenasicepvr no meme: Cayuaitnas eearuduna

1 BapuanT

3amaua 1. BeposarHocTts nomyctuTh ommoOKy paBHa 0,2. HaliTu BEpOsSTHOCTB TOTO, YTO YETIOBEK HE
norycTuT omuoKy? YTto 6osiee BEpOosITHO: AOMYCTUTH OMIMOKY UM HE TOIMYCTUTh OIMIMOKY.
3amaua 2. BepoaTrHocTs 3aHATH B copeBHOBaHuH 1 Mecto — 0,7, a BTopoe Mecto — 0,1. Haiitu

53




BEPOSITHOCTb, YTO CIIOPTCMEH 3aliMET MEPBOE WIIH BTOPOE MECTO.

3amaua 3. Kaxaplii U3 Tpex 4eIoBeK BHIOpal Hayral OJWH U3 CEMU IIBETOB paayru. Haitu
BEPOSITHOCTh, YTO MEPBBIN BHIOPAITT KPACHBIH, BTOPOI — JKEITHIN, a TPETHI YEIOBEK — CHHUH IIBET.
3agava 4. EcTb 1Be KOJOABI KapT U ABa UTpoKa. M3 mepBoOM KOJIObI JOCTAIOT OAHY KapTy
MIEPBOMY UT'POKY, a U3 BTOPOU KOJIOJbI — BTOPOMY UTPOKY. HaiiTu BepOATHOCTD, YTO KOMY-TO
JnanyT OyOHOBYIO KapTy.

3amaua 5. BeposarHocts cHera paBHa 0,4. HaiiTi BEpOSTHOCTB, UTO B TEYCHHUE TPEX JHEH HE OynmeT
CHera.

3agava 6. CtyaeHT u3 20 BorpocoB Bblyumi1 13 BonpocoB. Ha 3a4eT cTyneHTy nociie10BaTeIbHO
3aJa10T JBa Borpoca. HailTu BEpOSITHOCTB TOTO, UTO CTYIEHT OTBETUT Ha MEPBBIM U HA BTOPOI
BOIIPOC.

2 BapuaHT

3anava 1. BeposTHOCTh nOnacTe B MullieHb paBHa 0,9. HaiiTu BEposSTHOCTB TOTO, YTO YETIOBEK HE
nonaaeT B MulieHs? Yto Oosiee BEpOSTHO: OMACTh WJIM HE MOMACTh B MUIIICHb?

3amava 2. BeposTHOCTB JOMYCTUTH OJIHY OIMIHMOKY B KOHTPOJIBHOH padote paBHa 0,4.
BepositHocTh nonyctuts ABe ommOku paBHa 0,3. HaliTu BEposTHOCTH TOTO, YTO CTYAECHT
JIOTTYCTHUT OJHY WJIN JBE OLINOKH.

3amaua 3. Kaxaplil U3 Tpex 4enoBeK BbIOpal cede 1o 0HOM 13 ceMu HOT. HaifTu BeposTHOCTH
TOT'0, YTO BCE NEPBbIN U BTOpOoi BbiOpanu HOTY J1O, a TpeTuil uenosek BoIOpan HOTy JISI.
3anava 4. EcTb ABe K0JI0/1bI KapT U /iBa Urpoka. M3 nmepBoii KOI0/bl JOCTAIOT OJIHY KapTy
IIEPBOMY UT'POKY, a U3 BTOPOU KOJIOJbI — BTOPOMY UrpoKy. HaiiT BEpOSTHOCTH, YTO KOMY-TO
JAayT KOPOJIA.

3anaua 5. BepoarHocTs caath 3aueT paBHa 0,7. HailTu BepOSATHOCTB, YTO CTYJIEHT TPH pa3a
caaBaj 3a4eT U BCE TPU pa3a €ro He CMOT CIaTh.

3anaua 6. B xop3uHe 6 KpacHBIX U 8 3eyIeHbIX mapa. YenoBek nocae0BaTeNbHO JOCTAeT TPU
mapa. Haiitu BeposiTHOCTb, 4TO MepBbIil 1ap OyeT KpacHbIM, a BTOPOW U TPETUH 3€JIEHBIMHU.

3 BapuaHT

3anaga 1. BepostHOCTh nosnomku MamuHbl pasHa 0,1. HaliTu BeposATHOCTB TOr0, YTO MalllMHA HE
ciomaetcsi? Uro Oosiee BEpOATHO: MalllMHA CIOMAETCs WM He cioMaeTcs?

3anaua 2. BepoarHocTs caaTh 3k3ameH Ha 3 — 0,7. BepodarHocTh caaTh sk3ameH Ha 4 — 0,2. Haittu
BEPOSATHOCTb, YTO CTYJEHT CJIaTh 3K3aME€H WX Ha 3, Wid Ha 4.

3anava 3. Y Tpex 4eraoBeK CHPOCHIIN, B KAaKOH MecsI] OHU poaniuchk. HaliTu BeposTHOCTD, UTO
BCE TPU YEJIOBEKAa POJAUIINCH B MapTe.

3anava 4. EcTb ABe K0JI0/1bI KapT U JABa Urpoka. M3 mepBoii KOI0bl JOCTAIOT OJIHY KapTy
MIEPBOMY UT'POKY, a U3 BTOPOU KOJIOJbI — BTOPOMY UrpoKy. HaiiT BepOSATHOCTb, YTO KOMY-TO
JalyT 1aMy YepHOUM MacTH.

3amaya 5. [Ina crynenrta MBanoBa BeposATHOCTB caaTh 3a4eT paBHa 0,5. Jlns crynenra [lerpoBa
BEpOSITHOCTH c/1aTh 3a4eT paBHa 0,8. [l crynenta CuiopoBa BEpOSTHOCTh CAATh 3a4E€T paBHA
0,3. HaiiTu BepOATHOCTH TOTO, YTO BCE TPOE HE CAAMYT 3a4eT.

3anmaya 6. B xop3uHe 6 KpacHBIX, 8 3€JIEHBIX M 7 YepHBIX mapa. YeloBek nocieq0BaTesIbHO
JocTaeT Ba mapa. HailTi BeposiTHOCTB, UTO NMEPBBIi 11ap OyJeT KpacHbIM, a BTOPOU YEpHBIM.

4 BapuaHT
3anava 1. BepostHOCTh caath 3aueT paBHa 0,4. HaliTu BEpOATHOCTD TOTO, UTO CTYJEHT 3a4€T HE
cnact? Uro Oosee BEpOSATHO: CAATH 3a4€T WITH €r0 HE CaTh.
3anaga 2. BepostHocTh cHera — 0,5. BepoarHocts noxas — 0,3. Haiitu BEposITHOCTB TOTO, UTO
OyIeT CHer WU I0XK/Ib.
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3anaga 3. Y AByX 4EIOBEK CIPOCHIIN, B KAaKOW AEHb HEJEIN OHU poauiInuch. HaillTh BEpOSITHOCTD,
YTO BCE TPU POJUIIUCH B TOHEAEIIbHUK.

3agava 4. EcTb 1Be KOJIOABI KapT U ABa UTpoKa. M3 mepBOM KOJIObI JOCTAIOT OAHY KapTy
IIEPBOMY UT'POKY, a U3 BTOPOM KOJIOJbl — BTOPOMY UI'poKy. HailiTu BEpOSITHOCTb, YTO KOMY-TO
JanyT YEPHYIO MACTh.

3anaya 5. YUenoBek ABaXKbl JIeJaeT OJHO U TOXE yIpaxxHeHHe. BeposSTHOCTh 10MyCTUTh OLIHOKY
paBHa 0,7. HaliTi BepOsSTHOCTH TOT'O, YTO YEJIOBEK HE JOIMYCTUT OIIHNOOK.

3anaya 6. YesnoBek nocineq0BaTebHO JOCTAET U3 KOJIOIbI TpU KapThl. HallTu BEpOATHOCTH, UTO
nepBasi Kapta OyJieT BOJIbTOM, BTOpasi KapTa — TY30M, a TPEThs KapTa - JaMOH.

Kpurepun oueHuBanmusi:

Ouenka O0ocHOBaHUE OLICHUBAHUS

«OTIn4HO» Bce 3amanust BbINONHEHBI IPABUIBHO
«X0po1Io [IpaBunbHO BBHIMONHEHHI JIOOBIE 5-6 3a7aHus
«Y 1OBIETBOPUTEIBHO) [IpaBuibHO BBITIOTHEHHI IFOOBIE 3-4 3a1aHus
«HeynoBneTBOpUTENBHOY» IIpaBUIBHO BBHINOIHEHO MEHEE 3 3aAaHUI

Ilpakmuueckasa paooma Nell Tpenaycepvt no meme: Pasnocunvnocms ypasnenuii
1 BapuanT

1. JloGaBbTE NOMOTHUTEIHHOE YCIOBHE TaK, YTOOBI ypaBHEHHUS
a®*b=d=*bua=d ObUIM PpABHOCHUIbHBI

2. Pemmmts 2-Ms crioco0amMu ypaBHEHHE:

2V1 —x* =x — 2 u caenarb BbIBOJ

3. PaBHOCWIIBHBI JIM ypaBHEHHS:

5145 =750 u x*—9 =07

4. PemnTh ypaBHEHHE:

sin 4x = 0 ¥ BBIYMCIHUTH MOJYYCHHBIN pe3ynbTaT pu k = 0; +2

5. Haiitu KopeHb ypaBHEHHUS:
2x—9 3x

2x—5 2-—-3x
2 BapuaHT
1. Jlo6aBbTE NOMONMHUTEIBHOE YCIOBHE TaK, YTOOBI ypaBHEHUS

va=bua=b* 6bUIM PAaBHOCHILHEI

2. Pemmmth 2-Ms1 cioco0amMu ypaBHEHHE:
Vx4 1=2x—1 ucnenars BbBOJ

3. PaBHOCWIIBHEI JIU ypaBHEHUS:

672 —6*=35 u x* =07

4. PemuTh ypaBHEHUE:

cos 6X = 1 ¥ BBIYMCIIUTH NOJTYYEHHBIN pe3yabTar mpu k = 0; &

B |

5. Haiitu kopeHb ypaBHEHHUS:
2x—1  5—4x

_|_ =
x—3 3—x
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Kpurepun oueHuBanms:

Ounenka O0ocHOBaHME OLIEHUBAHUA

«OTInuHOY Bce 3aganust BBIMOTHEHBI TPABUIHHO
«Xoporoy [IpaBUIBEHO BBITOTHEHBI TFOOBIC 4 3a0aHMS
«Y IOBJIETBOPUTEITHHOY [IpaBUIBEHO BBITOTHEHBI JTFOOBIE 3 3adaHMS
«HeynoBneTBOpUTEIHHOY» [IpaBUIKHO BBHIMOIHEHO MEHEE 3 3aAaHMi

Ilpakmuueckasa paooma Ne42 Tpenayxrcepvlt no meme: OcrnosHbvle npuemsl peuieHus ypasHeHul
1 Bapuanr:

Bribepure crioco0 pemieHust ypaBHeHUs, 1 HAIUTe €ro KOpHU:

1. xX*+3x*=0;

2. 4" -10-2" =24;
4 N 5 _

x*+4 x*+5

4. x-1=/x+5

5. log,(4—x)+log,(1-2x)=2log, 3.

2 BapuaHT:

3.

Bri6epuTe croco0 penieHus: ypaBHEHHS, U HAWAUTE €ro KOPHU:

1. x*—x*-x+1=0;
2. 5*—24:§;
5X
x?+1 X 29
=
X x“+1 10
(x> —aNx+5=0;
2log% x—7log, x+3=0.

Kpurepun onenuBanus:

Ounenka ObocHOBaHHE OLICHUBAHMS

«OTI4HO» Bce 3aaHus BBITOTHEHBI TIPABUIIBHO
«Xopomoy [IpaBuNBbHO BBHIMIOIHEHBI JIFOOBIEC 4 3a1aHUs
«Y IOBIIETBOPUTEIHLHO» [IpaBuiBbHO BBHINOIHEHHI JIOObBIE 3 3aMaHus
«HeynoBieTBopUTEIBHOY [IpaBuiIbHO BBIIOJTHEHO MEHEE 3 3a1aHUM

Ilpakmuueckasa paooma Ne43 Tpenascepvt no meme: Cucmemul ypagHenuil

1 Bapuanr:
xX+xy=3 _
xy?+xy® =12
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2.6 —3y =69
) { y =69,

6" -y=5

+ v =
3l{xy7r

cosx—cosy =1’

{Ig(x2 +y))=2

log,, x+10g,,y=1

2 BApHMAHT:

1

2

3

|
1

x*-y*=218
X2 +xy+y? =109

6 =216
X+y=n1 _
sinx+siny=1"

{Iog4x+log4y:2

log, x—log, y=4

Kpurepun onenuBanus:

Ouenka O6ocHoBaHHE OLleHUBAHUSA
«OTIM4HO» Bce 3amanust BBINONHEHBI TPABUIBHO
«Xopowoy [IpaBUIIbHO BBITIONTHEHHI JIFOOBIE 3 3aIaHUs

«Y IOBJIIETBOPUTEIHHO

[TpaBHIIbHO BBITIOJHEHBI JIFOOBIC 2 3aIaHUS

«HeynoBneTBOpUTENBHOY»

[IpaBUIEHO BBHITOTHEHO MEHEE 2 33 aHHIA

IlIpakmuueckasa paooma Ned4 Tpenascepvl no meme: Peuwienue nepagencme

1 Bapuanr:
9—x? >0:
4x* -25
2. N2x—-T<x+2;
3. (2x—1)x?+x+1)>0;
4. log,s(4x—7)=<log,s(x+2);
5. 4% <0,25.
2 BapuaHT:
3
*(x-3) _23) >~ 0;
(x +l)
2. x+82>6+x-1,
3. (x2—4x+3)3x-1)<0;
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4.
S.

log,(2x —4) < log,(x +1);
0,42t >0,16.

Kpurtepuu oneHnBanus:

Onenka O0ocHOBaHHE OLIECHUBAHUA

«OTIUIHOY Bce 3aanus BBITIOTHEHBI IPABUIIBHO
«X0pOoI110% [IpaBHIIbHO BBIIIOJHCHBI JIIOOBIE 4 3a1aHuUs
«Y IOBIICTBOPUTEILHOY [IpaBuIIbHO BBIIIOJHECHBI JIIOOBIE 3 3aIaHuUs
«HeynoBneTBOpHUTEIBHOY [IpaBUIILHO BBITIOTHEHO MEHEE 3 3alaHUi

> wobnh =

o

B wbd e

o1

3.1 BxoaHoii KOHTPOJIb

Bapuant — 1

Ynpoctute BeIpakeHue: 8- 6(2x — %) —(12x+2).

Pemmre kBagpaTHOE ypaBHEHHE: —2t° +8t+2=0
Pemure HepaBeHCTBO nepBO# crenenu: —2x—10> 0.
X+y=3

Cucrema ypaBHEHMUIL:
P {Zy -X=6.

[TocTpoenue rpaduka GyHKIMH: y = 1
X

Pemmre 3anauy: OHa U3 CTOPOH NPSMOYTOJILHUKA HA 2 ¢M 00JIbllIe APYToi,
a ero quaro”ans pasHa 10 cm. Haligure nepuMerp npsSMOyroJabHHUKA.
Pemmre 3anauy: MoTopHas jtogka nponuia 18 kM no teuenuro u 14 km
IIPOTUB TE€YEHNS, 3aTPAaTUB HA BeCh IyTh 3 4 15 muH. Halimure ckopocTh
TE€UYEHUS1, €CJIM COOCTBEHHAs1 CKOPOCTh JIOAKHU 10 km/4.

BapwuanTt — 2

Ynpocture Boipaxkenue: 0,4y —0,6(y —4) +2(-1+0.1y).
Pemmure kBagpaTHOE ypaBHEeHUE: 3a° +a—4=0
Pemmre HepaBeHCTBO NepBOM creneHu: —3x+9> 0.

. {x -3y=6
Cucrema ypaBHEHUI:

2y —5x=-4.

IMTocTpoenue rpaduka GyHKIUU: y =1—x°
Pemmre 3anauy: lluprHa npssMoyrojibHUKa Ha 6 CM MEHBIIE JJIMHBI, & €T0
mronaae pasHa 40 cm’. Haiiure CTOPOHBI MPSIMOYTOJIbHUKA.
Pemure 3amauy: /[Ba aBTOMOOWMIIS BhIEXAIH OJHOBPEMEHHO M3 IMMyHKTA A B

nyHKT B paccrosiaue mexay kotopbimu 540 kM. [lepBoiit aBTOMOOMITB exait
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CO CKOPOCThIO, Ha 10 kM/4 GoJbIIIeit, YeM BTOPOM, 1 MPUOBLT B MyHKT B Ha
45 muH pasblie BToporo. Haiinure ckopocTb KaKa0ro aBTOMOOMIIS.

Bapuant — 3

Yupoctute BoipaxkeHue: 1+2(0,5x —3) —4(1,5x —4).
Pemute kBagpaTHOE ypaBHeHue: 4y” —4y+1=0.
Pemnite HEpaBeHCTBO MepBoit cTeneHu: 5x —8 <0.
Xx-=3y=2

6y —2x =-4.

[Toctpoenue rpaduka GyHKIuM: y = x° —1.

Cucrema ypaBHEHUH: {

Pemmre 3anauy: OgHa U3 CTOPOH NPSIMOYTOJIBHUKA HA 2 CM MEHBIIIE IPYTOH,
a ero quaro”ans pasHa 10 cm. Haiigure nepuMerp npsMOyroabHHUKA.
Pemmnre 3anauy: Karep npomen 80 kM 110 TEUEHHUIO PEKU U BEPHYJICS
o0OpaTHO, 3aTpaTUB Ha BeCh MyTh 9 yacoB. HaiiguTe CKOpOCTh TEUEHHSI PEKH,
€CJIi CKOPOCTh KaTepa B CTOsiueH BoJie paBHa 18 km/u.

Bapuanr — 4

YnopocTure BbIpaXeHHe: 1— 4(% y+1)+5(0,2-y).

Pemmte kBagpaTHOE ypaBHEHHE: —3t* —12t +6 =0.
Pemmite HEpaBeHCTBO MepBOM cTeneHn: —2x+8>0.
X+y=5

3x—-y=11.

[TocTpoenue rpaduka GyHKIUH: y = 2 — x°

CucreMa ypaBHEHHII: {

Pemure 3amauy: OnHa U3 CTOPOH MPSIMOYTOJIbHUKA Ha 14 ¢cM GobIIe
npyrou. Halure cTOpoHbI MPSAMOYTOJIBHUKA, €CIIM €r0 IUAaroHaiab paBHa 26
CM.

Pemmre 3amauy: PaccrossHre Mex 1y npuctansamMu paBHo 112 kM. JIBurasce
0 TEYEHUIO, KaTep MpPOILEeT 3TO paccTosgHUE Ha 1 Jyac OpicTpee, yem
oOpaTHbIii myTh. HaiiauTe COOCTBEHHYIO CKOPOCTh KaTepa, €CIu CKOPOCTh
TE€YEHUS PeKU paBHa 1 Km/4.

Bapuant — 5

Yupocture BolpaxkeHue: x —3(2x +3) +4(2—0,5x).
Pemmre kBagpaTHOE ypaBHEHUE: x° +7x —44 =0,
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Pemnre HepaBeHCTBO nepBo creneHu: 3x—12>0.

o { y—2x=4
CucremMa ypaBHEHHII:

x—3y=-2.

[Moctpoenue rpaduka GyHKIUH: y = x* +1
Pemire 3agauy: B npsMOyrojibHOM TpEyroJibHUKE OJUH U3 KaTETOB Ha 7 CM
oonpuie npyroro. Haiiaure nepuMeTp TpeyrojabHUKA, €CIIU €ro THIOTEHY3a
paBHa 13 cM.
Pemmnre 3anauy: Karep npomen 80 KM 110 TEYEHUIO PEKU U BEPHYJICS
oOpaTHO, 3aTpaTUB Ha BeCh IMyTh 9 yacoB. HaliguTe COOCTBEHHYIO CKOPOCTH
Karepa, €CJIM CKOPOCTh TEUECHUS PEKH 2 KM/U.

Bapuant — 6

Yupocture BoipaxeHue: 2+ 3(y — %) -2(0,5+Yy).

Pemute kBagpaTHOE ypaBHeHue: 9y’ +6y+1=0.
Pemite HEpaBeHCTBO NEepBOM cTeneHn: 4x+12 <0.
X—-y=2

Cucrema ypaBHEHUN:
X+ 2y =10.

[TocTpoenue rpaduka GyHKIMH: y = 2
X

Pemure 3anauy: /[nuHa npsaMoyroiabHUKa Ha 5 cM OO0JIbIlIE ITUPHUHBI,  €T0
TIoIab paBHa 36 cm”. HaifauTe CTOPOHBI IPSIMOYTOTBHHIKA.

Pemmre 3anauy: MoropHas sojka mponuia 60 KM 10 TEUEHUIO peKU U 36 KM
0 03€epy, 3aTPaTUB Ha BECh yTh S5 yacoB. Haiinure coOCTBEHHYIO CKOPOCTh
JIOJIKH, €CJTU CKOPOCTh T€YEHUS PEKU paBHA 2 KM/U.

Kpurepun onenuBanns padornl:

1.

I[J'IH MOJIYYCHHUA OTMCTKH «@» (Hey,[[OBJ'IeTBopI/ITeHBHO) BE€PHO BLIIIOJIHEHO MCHEC TPEX

3aJIaHUH.

I[J'IS[ IMOJIYUYCHHSA OTMECTKHU «3» (YI[OBJ'IGTBOPI/ITGJ'IBHO) J0CTAaTOYHO BCPHO BBIIIOJHUTH

TH00BIE TPH — YE€TbIPE 3aaHusd.

I[J'I}I MMOJIy4YCHHA OTMCTKU «y (XOpOH_IO) A0CTAaTOYHO BCPHO BBLIIMIOJIHUTH 00bIe MATH -

IeCThb 3aJaHni.

Jlns mosydeHus OTMETKH «9» (OTJIMYHO) JIOJDKHBI OBITh BEPHO BBIIOJIHEHBI BCe CeMb

3aJJaHuH.
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Kiroun k NpaBUJIbHBIM OTBE€TaM:

1 2 3 4 5 6 7
Bapuanr 1 | 9-24x 2+./5 (— oo;—5] (0;3) I'unep6ona 28 2 kM/4
92,5
4 KM/4
Bapuanr 2 0,4 1—— (= o0;3] (0;-2) Kybraeckas 10; 4
3 napabona 825
KM/4
) ) KybOnueckas
Bapmanr 3 | -5x+171 0,5 (— 00,1,6] (2,0) 8 2 kM/4
napabona
Bapuantr 4 | -7)-2 —2+46 (— oo;4] (4;1) [Tapabona 10 15 xkm/u
Bapuanr 5 | -/x-1 4;-11 [4;+00) (— 2;0) ITapaGomna 30 18 xm/4
1
Bapuanr 6 v -3 (— oo;—3] (2;4) I'nnep6ona 9;4 18 xm/4

KoHnTpoJubHbIe padoThI

KonTpoubHnasi padora Nel no teme: Pasputne noHsATUSA 0 Yncje

Bapuanm |

1. Bpruumciaure:

0,6°+01°-2.0,6-0,1

1,5-1,5
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2. Pemmte ypaBHeHHe:
4-x O
12 x+3

3. Beruumcaure:

1011
2 0,25
_ 46
1+2,2-10

4., Haiaurte 4ynciio X, ecju X cocrasisier 3,5 % ot 350.

5. Ynpocrurte BbIpakeHue:

\/5+\/6 N \/5—\/6
J5-6 +5+6

Bapuanm 11

1. Beruucaure:

12?2 -18°
12-0,2-1,2-0,8

2. Pemurte ypaBHeHHe:

x—-2 E
25 x
3. Beruumciure:
31:10+O,175:l
3 20
3_ |11 51
4 17 56

4. HaiiguTe YHCJI0 X, ecJId X cocTaBJjsieT 1,5 % ot 450.

5. Ympocture BbIpakeHue:

\/8+\/E+\/8—\/E
J8-yJ10 ~8+10

Kpurepun ouennBanus padborbl:
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1. Jlng modydeHus: OTMETKH «2» (HEYIOBJIETBOPUTEIIFHO) BEPHO BBIIIOJHEHO MEHEE Tpex
3aJaHuH.

2. Ilns mosydeHHs: OTMETKH «3» (YIOBJIETBOPUTEIHHO) JOCTATOYHO BEPHO BBITTOIHUTH
T00BIC TPH 3aTaHUS.

3. Jlns momydeHus: OTMETKH «4» (XOpOIIO) J0CTaTOYHO BEPHO BBINOJIHUTH JIIOOBIC YeThIpe
3aaHusl.

4, Jlns moytydeHHs: OTMETKH «5» (OTJIIMYHO) JOJDKHBI OBITH BEpPHO BBINIOJIHEHBI  MSATH

3aJIaHUH.

Kiaroun k NpaBUJIbHBIM OTBETAM:

1 2 3 4 5
1 2,3 3
Bapuan | . 2 12,25 10419
3 4 19
1
Bapuanr |1 2,5 -3;5 35 6,75 ?

KonTposbnas padora Ne2 no teme Kopuu, crenenu u jiorapugmsbi

Bapuanm — |

1. Haiinure 3HAYeHHE YN CIOBOTO BbIPa’KeHU
1
64 )8 . {128
a —_—
) 38 ) 4\/5

2. Haiigute 3HaYeHHe YMCJI0BOI0 BbIPpAKCHUS:
1 1 3

82:(8°-92)
3. Haiigure X, ecm:

logsx=2log 410+ % Iog481—§ log 4125

4. YnpocTuTte BhIpakeHue:
3 3

a’+b :(az —b2)+ 2b ab
a+b

a+b a?-p?

5. Ympocrure BhIpakeHue:

1 1 a®-p?

+ .
1 1 1 1 2 2
> > >~ | a +ab+b
a+a?b? a-—a?2bh?
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Bapuanm — 11

1. HaiiquTe 3HAYEHWE YNCTIOBOTO BbIPAKEHMSI:
2
278 Yo ] 3/128
a) | 2 M
)| 125° )2

2. Haiigure 3HaYeHne YNCJI0BOI0 BbIPAKCHUA
5

/100 - (42 - @

3. HaiiguTe X, ecim:

mglx:%Joglui—-Mg18+k0128

3 3 3 3

4. Ynpocrure BoIpaskenue:
X 8 x*-2X X+8

2 T2 ) +
X“—4 X“+2x) 4-X X+2

5. YmpocruTe BhIpasKeHHue:
1

a—-1 a? +1 1
I : +2a?

3
a+a?z+1l ag2-1

Kpurepun ouenuBanusi padoTbi:

1. Jlns monydeHust OTMETKU «2» (HEYAOBIETBOPUTENIBHO) BEPHO BHIMOJIHEHO MEHEE TpeX 3a1aHui.

2. Jlns MOdydeHus OTMETKH «3» (yIOBJIETBOPUTEIBHO) TOCTATOYHO BEPHO BBINOJIHUTH JIIOOBIE TPH
3aaHMsL.
Jl1s monydeHns OTMETKH «4» (XOpOIL0) TOCTATOYHO BEPHO BBINOJIHUTD JHOObIE YeThIpe 3aJaHusl.

4. I[J'IH MOJIYYCHHUA OTMCTKHU «5» (OTJ'II/I‘IHO) JOJIDKHBI OBITh BCPHO BBIIIOJIHCHBI MNATH 3aJIaHUi.

Kiaroun k MNpaBUJIbHBIM OTBETAM:

1 2 3 4 5
8

Bapuart 1 |3 2 108 1 1

ApHANT 27 Jx+1
0) 2
a) o
foc 4 12
Bapuanr |11 625 - 14 a+l
) X+2

0) 2
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KonTtpoabsnas padora Ne3 mo teme: IIpsiMble H INIOCKOCTH B IPOCTPAHCTBE
Bapuanm — |

1. Jlan tpeyronsuux ABC. ITnockocTs napanienbHas ctopone AB nepecekaer ctopony AC 3T0ro

TpeyroJjibHUKa B TOUke A1, a cropony BC B Touke Bi. Halinure nnuny otpeska A1B1, eciiu

A4, 4
AC 5’
AB=20 wm.

2. U3 TOYKH K MIOCKOCTH MPOBEJICHBI JIB€ HaKJIOHHbIE, paBHbIC 20 cM U 10 cMm. PazHOCTh nipoekimii
9TUX HAKJIOHHBIX paBHa 5 cM. Haiaure npoeknuu 3TUX HaKJIOHHBIX.

3. Haiigure paccrosiHMe OT cepeMHbI 0Tpe3ka AB 10 IIIOCKOCTH, HepeceKaroleil 3TOT OTPE30K, eClIK
paccTosiHue OT TOUYKU A ¥ TOUYKM B 710 miockocTu paBHBI 8 cM U 6 cM.

4. W3 BepmmHbl paBHOCTOPOHHETO TpeyroasHuka ABC BoccTaHoBneH nepneHukyisap AD k
IJIOCKOCTH TpeyroipHuka. Haiitu paccrosinue ot Touku D 1o ctoponst BC, eciiu AD=4 cm, BC=8

CM.

Bapuanm — 11
1. W3 Touxu K mI0CKOCTH IPOBEIEHB! JBE HAKIOHHKIE, paBHble 15 cM 1 10 cm. PazHoCTh IpoeKiuii
ATUX HAKJIOHHBIX paBHa 5 cM. HaliuTe npoeKiuu 3TuX HaKJIOHHBIX.
2. Jlau tpeyronsuuk ABC. IlnockocTs napamiensHas ctopone AB nepecekaer cropony AC 31oro
TpeyroJbHUKA B TOUKe A1, a cropony BC B Touke B1. Haliqure nnuny orpeska AiBi, ecnu
A4, 3

—, AB=40 m.
AC 4

3. U3 BepmmHbl paBHOCTOPOHHETO Tpeyroabanka ABC BoccTaHoBieH nepnenaukynsp AD k
IUIOCKOCTH TpeyronbHuka. Halitu paccrostaue ot Touku D o ctoponsl BC, ecnmu AD=6 cm, BC=12
CM.

4. Haiimure paccTOsSHUE OT cepeMHEI 0Tpe3ka AB 10 IIIOCKOCTH, TIepeceKaroIel TOT OTPE30K, eCIIH

paccrosinue ot Touku A u ToukH B o miockoctu paBusl 10 cm u 6 cM.

Kpurepun onenuBanus padorbl:
1. Jlns moydeHus: OTMETKH «2» (HEYAOBIETBOPUTEIEHO) BEPHO BHITIOJTHEHO MEHEE ABYX 3a/IaHHM.
2. Jlna monydeHuss OTMETKH «3» (yIOBJIETBOPUTEIBHO) JOCTaTOYHO BEPHO BBHIMOJHUTH JIIOOBIE ABA
3aJlaHusl.
3. Jlns momydeHust OTMETKH «4» (XOpOII0) JJOCTATOYHO BEPHO BHITIOJIHUTH JIIOOBIC TPHU 33IaHUs.

4. Jlns momy4yeHUs: OTMETKU «5» (OTJIMYHO) JTOJKHBI OBITH BEPHO BBINOJHEHBI 4eThIpe 3a/laHusl.

Karoun k NpaBUJIbHBIM OTBE€TaM:
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Bapuanr | 4 32,5 1 8

Bapuanr |1 10 10 12 2

KonTpoabHnasi padora Ne4 no reme: KomOunaTopuka
Bapuanm — |

1. Beruucanre:

a) 9! 0) 11!
2. Berunciure:
61471 1 8 40
—_— 0) —+—+—
344l 31 4 5
3. Berunciure:
AE? 2 2
a) —- 0) C;; —Cy
AlO

4. 'V Konu B TeTpaau HapuCOBaH NPSIMOYTOJIBHUK, pa3e/IeHHbIM Ha YeThIpe paBHbIE yacTu. OH
JIOJKEH 3aKPacUTh KaXIyH0 U3 ITUX YaCTEH B OJMH W3 YETHIPEX LIBETOB: CUHUM, 3€JICHBIN, KPACHBIH,
XKenTeli. Henb3s okpalmBaTh pa3Hble 4aCTH OJUHAKOBBIM 1IBETOM. CKOJIBKO BAPUAHTOB PUCYHKA
MOXkeT noiyunutb Koisa?

5. Ucnons3ys tpeyronsuuk Ilackans, BeiBenute Gpopmyiy (X + y)7. N306pa3ute TpeyroabHUK

TTackans.

Bapuant — |1

1. Boruuciure:

a) 8! 0) 10!
2. Beruuciure:
51+-6! 2 10 42
— 0) —+—+—
415! 4 5 7

3. Belunciure:

4
a)A—lg
A

4. Urops, Butsa, Cepreii u Jluma Kynwiu BMeCTe HHTEPECHYIO KHUTY U PEIIUIIN €€ YUTATh 110

6) C225 - C224

ouepeau. CKOIBKO BapUAHTOB TAKOM OYEPENH CYLIECTBYET.
5. Wcnons3ys Tpeyronsuk Ilackans, Beiseaute Gpopmyiy (¢ + d)°. MzoGpasute TpeyronbHuk

ITackans.

Kpurepun onenuBanus padorbl:
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1. Jlns momydeHust OTMETKH «2» (HEYJIOBIETBOPUTENIFHO) BEPHO BHIMOJIHEHO MEHEE TPeX 33aHui.

2. Jlns MONy4eHUus: OTMETKH «3» (yIOBJIETBOPUTEIHHO) TOCTATOYHO BEPHO BBINOJIHUTH JIOOBIE TPH

3aJaHusl.

3. Jlyist momydeHust OTMETKH «4» (XOpOIII0) TOCTATOYHO BEPHO BBHIMTOJHUTH JTFOOBIC YeThIpe 3a/1aHMS.

4. Jlnsg momydeHUs OTMETKH «5» (OTJIMYHO) JTOJKHBI OBITh BEPHO BBIOJIHCHBI MATH 3a/IaHUU.

Kiaroun k INPpaBUJIbHBIM OTBETAM:

1 2 3 4 5
192 2
a) 362880 2) a) = e d+cbd2+c e+
Bapuanr | 5 3 24
6) 39916860 6) — +c3d>+c?d®+cd +d’
6 6) 26
a) §
a) 40320 6 a) 10 X +xyHCyP+xty R+
Bapmuanr |1 24
6) 3628800 ) 7 6) 24 Yy xyP+y’
40
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KonTtpouabnasi pa6ora Ne 5 mo teme: KoopauHaThl H BeKTOPHI

Bapuanm — |

1. a) lansl Touka A(12;9;11) u Touka B(3;-7;25). Halinute pacctosiHre MEXy 3STUMH TOYKAMH.
0) [lan onun koHen otpe3ka Touka A(16;43;-14) u cepequna orpeska AB Touka

C (-13;24;18). Haitnure kKoOpaMHATHI TOUYKH B, KOTOpas SBJISETCS IPYTUM KOHIIOM OTpE3Ka.

2. CymecTByeT U MapajuieIbHbII IEpeHoc, Ipu KOTopoM Touka A(6;-16;8) nepexoaut B Touky B(15;-

12;5), a Touka C(15;-34;18) nepexoaut B Touky D(24;-30;15).

3. [Hansr 3 Touku: T.A (6;-3;5), 1.B (4;5;-9), 1.C (12;14;16). Haiigute Touky D (x;y;Z), eciu

N — N
7 — 7

AB CD

4. Jansi Touku A (5;0;7), B (3;1:8), C (4;7;-2). Haiiaure 2- AB+4- BC'.

5. Hansi Touku A (4;1;3), B (8;1;3), C (1;8;-3). HalinuTe KOocuHYC yriia (¢ MEXIy BEKTOpaMu A_B 174

BC.

Bapuanm — 11

1. a) [ans! Touka A(13;-4;20) u Touka B(8;15;31). Haligute paccrosinue Mexy STUMH TOUKaMH.
0) [lan onuH KoHel oTpe3ka Touka A (-26;-15;8) u cepenuna otpeska AB Touka

C (22;7;16). Haitnure xoopAWHATHI TOUKH B, KOoTOpas sSBIsSETCS IPYrUM KOHIIOM OTpeE3Ka.

2. CymecTByeT JIu MapajuIeTbHBIN epeHoc, mpu kotopoMm Touka A(16;13;21) mepexonut B Touky B(24;

6;31), a touka C(-13;34;18) nepexoaut B Touky D(-5;27;28).

3. Hanst 3 Toukn: T.A (8;-4;5), T.B (3;5;-4), 1.C (10;4;18). Hatiqure Touky D (X;y;2), ecnu

N — N
> =

AB CD

4. JTansr Toun A (6:3:9), B (2:-2:4), C (5:8:1). Haitmure 3- AB+5- BC.

5. Jans Touku A (1;6;2), B (8;3;1), C (2;5;-3). Haiiaute KocuHyC yria ¢ MeXIy BEKTOpaMu E u

BC.

68



Kpurepun onenuBanus padornl:

1. Jlng momydeHust OTMETKH «2» (HEYAOBJIETBOPUTEIILHO) BEPHO BHIMOJIHEHO MEHEE TpeX 3a1aHui

2. Jlns momydeHust OTMETKH «3» (yIIOBIETBOPUTEIBHO) JOCTATOYHO BEPHO BBIMIOJIHUTH JIIOObIE TPH

3aJaHHus.

3. Jlns momydeHus: OTMETKH «4» (XOpOIIo) JOCTATOYHO BEPHO BHITIOTHUTH JIIOOBIC YeThIPe 3a/1aHus.

4. Jlnsg momydeHUs: OTMETKH «5» (OTIMYHO) JTOJKHBI OBITh BEPHO BBIMOJIHCHBI MATH 3a/IaHUU.

Kiaroun k NNPpaBUJIbHBIM OTBETAM:

1 2 3 4 5
a) /533
Bapl/laHT | Z[a (10'22’2) (0,26,‘38) _ 7134
6) (-42:5:50) 134
a) +/507
6) (70:29:24) 826
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KonTtpoabHnas padora Ne6 mo teme: OCHOBBI TPUTOHOMETPHUH

Bapuanm — |

1. BbIpa3uTe B pajiMaHHOI Mepe BeJTUYMHBI YIVIOB:
a) 90° 0) 55% B) 10°.

2. Haiinure yncJI0BbIe 3HAYEHUS BbIPAKEHMIH:

a) ism— cosS—” tg— ; 0) 2\/_ctg— sm— coss—”.
4 6 6 3

V2

3. ¥Ynpocrurte BbIpaKeHHUe:

sin“t-1
a) ctgo +1g a; 6)—4+tgzt
cos™t

4. Buruucaure:

T T
a) HCIIOJIb3YA Q)OpMYHBI CYMMBI ¥ Pa3HOCTH CMHYCOB X KOHYCOB: COS E CoSm -SINn E SIN m;

. . 3T .
0) ucnonp3yst GOpMYIIbI CIOKEHUS TPUTOHOMETPUYECKUX (PYHKIIHIA: Sln7 - Sin 2m.

5. Pemmre ypaBHeHus:
a) 2sinx=- J3;
6) V3tgx-1=0

6. PemnTe YPABHEHHE:
3sin®x—5sinx-2=0

Bapuanm — 11

1. BbIpa3uTe B pajilMaHHOlN Mepe BeJTUYHHBI YIJIOB:
a) 360°; 6) 110°% B) 25°

2. Haiigurte Yuc/I0BbIe 3HAYECHUS BbIPAsKEHUIl:

1 5r T T . 57[
——sm— cos— tg— ; 0) v3 tg— cos — sin —.
a) —5sing s g )3 1g 6 37 6

3. Ynpocrure BbIpakeHHe:
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a) (cos’a+ctg?o - sina) - tg?a;  6)(sino - tg o+ cosa) - cosa

4. Boiuucaure:

. T T
a) UCTOJNb3Ys GOPMYIIBI CYMMBI H Pa3HOCTH CHHYCOB U KOHYCOB SiN E cosm + COoS E SIn 7,

. 2
0) ucmonb3ys GOPMYIIBI CIOKEHHUS TPUTOHOMETPUIECKUX (PYHKIMIA: COS 3 COS T.

5. Pemute ypaBHeHus:
a) 2cosx=-1; 0) \/§ctgx—1:0

6. PemmnTe ypaBHeHHe:
6cos®x+cosx—1=0

Kpurepun onenuBanus padorbl:
1. [nsg momydeHus OTMETKH «2» (HEYAOBIETBOPUTEIHHO) BEPHO BBHIIIOJIHEHO MEHEE TPeX 3aJlaHui
2. JIns momydeHusi OTMETKU «3» (YAOBIETBOPUTEIBHO) JOCTATOYHO BEPHO BBIMIOJIHUTE JIOOBIE TPH-
yeThIpe 3a/1aHus.
3. g monmydeHus OTMETKH «4» (XOPOIIO) JOCTATOYHO BEPHO BBIITOJIHUTH JIOObIC MATDH 3a/1aHHS.
4. Jlns momydeHUs: OTMETKU «5» (OTJIMYHO) JTOJKHBI OBITh BEPHO BBINOJHEHBI 1IECTh 33a/aHUU.

Karoun k INPpaBUJIbHBIM OTBETAM:

1 2 3 4 5 6
a) E
3
a) _£ _ a) (-1)" /34, a) +2n/3+2nk, xke”Z
11z 2 a) 1/sin2a a)0 7
Bapuanur | 0) — Ke 0) n/3+nk, ke Z
36 1 6) -1 6) -1
6) = 0) m/6+nk, ke Z
) 2 i
B JRN—
18
a)2m (-m/2+27mk; T/6+27K).
2) 32 2) — ﬁ KkeZ
6) 11z 8 a) 2sina 2 [r/4+2mx;
Bapuanr 11 18 3n/4+2nk] ,
1 0)1 1 keZ
o 0) — 0) -
B) — 4
36
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KonTtpoabsHnas padora Ne7 nmo teme: @ynknuu u ux rpapukun

Bapuanm — |
Hajigure o0J1acTh onpeneeHuss yHkuum:

a) f(x) = sz;zz 6) f(x) = Vx? —25

Joxaxure, 4T0 JaHHAS (PYHKIMSA ABJIACTCH YETHOM WJIM HEYETHOI:
a) f(x) = x* cosx  6) f(x) = x* » (3x-X°)
Haiinure 3HayeHue PyHKIHMHU B TOYKAX X =2 U X = -3:
f(x) = 3x3+2x%+1
HccaenyiiTe pyHKUMIO U MOCTpOiTE rpaduk:
y=1logs X -2
Bapuanm — 11

Haiinure o0sacTh onpenenennss pyHkuum:

7 - 2
a) f(x) = Fxxﬂz 6) f(x) = /49 —

Jokaxure, yTo 1aHHAsA PYHKUMSA ABJISACTCH Y¢THOM WJINM HEYETHOI:
a) f(x) =x"+sinx  6) f(x) = x>+ (6-x%)

Hajigute 3Hayenune pyHkuuu B Toukax X =1u X =-2:

f(x) = 4x*+2x>-4

Hccaenyiite pyHKIHUIO M IOCTPOHTE rpadpuk:

y =342

Kpurepun onenuBanus padorbl:

1. Jlns monydeHust OTMETKH «2» (HeYAOBIETBOPUTEIIbHO) BEPHO BHITIOJIHEHO MEHEE ABYX 3a/laHUM.

2. Jlng monydeHuss OTMETKH «3» (yIOBJIETBOPUTEIHHO) JIOCTaTOYHO BEPHO BBHIMOJHUTH JIFOOBIE ABA
3aJJaHHUs.
Jljig mostydeHust OTMETKH «4» (XOpOILI0) JOCTaTOUYHO BEPHO BBIIOJIHUTS JIIOObIE TPH 3a/1aHUS.

4. I[J'IH MOJIy4YCHHA OTMCTKU «5» (OTHI/I‘-IHO) JOJIXKHBI OBITh BEPHO BBIIIOJIHEHBI YE€TBIPE 3aJlaHUA.
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Kiaroun k NnNpaBUJIbHBIM OTBETaM:

1 2 ’
a) (_oo, -1) \ (_1’2) a) YyeTHAad 33;
Bapuanr | U (2; + ) 1 :
0) (-00; -5] U [5;+ ) 0) neuernast | -62 g
a) (-o0;3) U (34) v a) yeTHast 2;
Bapuanr |1 (4; +o0) ,
0) HeueTHas 44 A
6) [-7,7] : | |

73



KountpoabsHnas padora Ne§ mo reme: MHOrorpaHHuKHn

Bapuanm |

1. IlocTpoiiTe ceueHne YEThIPEXYTONbHON IPU3MBI, INIOCKOCTHIO,
npoxonsuiel yepes 3 TOUKH, IPUHAAISKAIUM TPEM OOKOBBIM
pé6pam (cM. puc).

2. CropoHa OCHOBaHUS NPABUIBHON TPEYroJIbHON PU3MBI paBHA
6 cM, 6okoBOe pedbpo — 4 cm. HaliquTe Sced, mpoxoasiero
4yepe3 CTOPOHY BEPXHETO OCHOBAHHMS U TIPOTHUBOJICKAIILYIO
BCPIIMHY HUXKHCTO OCHOBAHMA.

Bapuanm 11
p<
L
1
1. Tlocrpoiite cedenne ky6a, MIOCKOCTBIO, POXOISIIIET Yepes 3 !
TOYKH, TPHHAICKAIITNUM TpEM OOKOBBIM pEOpaM (CM. puc). !
’ i

2.B MPsIMOM TIapaJuieNienuIeie CTOpoHbl ocHOBaHUS 8 ¢cM u 10 cM, 00pa3yroT yrou 30°, a GokoBoe
pebpo paBHO 7 cMm. HaliTi miomaas moaHONH MOBEPXHOCTH Mapalljiesienumnesa.

Kpurepun oueHnBanus padborbl:

1. Jlyst moyvYeHust OTMETKH «2» (HEYIOBIECTBOPUTEIHHO) BEPHO BBITOJIHEHO OHO 3 IaHU.
2. Jlns momydeHus OTMETKU «3» (yIOBIETBOPUTENHHO) NOCTATOYHO BEPHO BBIMOJHUTH JIOOBIE JABa

3agaHus, C HCAOYCTaMU.
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3. ns momydyeHHst OTMETKH «4» (XOpOIlo) JOCTAaTOYHO BEPHO BBHINOJHUTH JIIOOBIE ABa 3a1aHus Oe3

HEA0YCTOB.

4. Jlnst momydeHust OTMETKH «5» (OTJIMYHO) JOJDKHBI OBITH BEPHO BBIMOJIHEHB TPH 3a/IaHMUS.

Kiaroun k NNpaBUJIbHBIM OTBE€TAM:

1 2 3
ITocTpoenue
Bapuanr | CeuCHMS 3v43
IToctpoenue
Bapuanr 11 332
CeUeHMsI
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KontpoabHas padora Ne8 no teme: MHOrorpaHHUKH M KpyrJible Tejaa
Bapuanm — |

1. OcHoBaHue MUPAMUIBI IPSIMOYTOJBHUK, Y KOTOPOTO CTOPOHBI 8 cM U 6 cM. BricoTa mupaMu bt
MIPOXOJMT Yepe3 TOUKY MepecedeHus JuaroHaieii, ona pasHa 12 cm. Haliqute 60koBoe pedbpo
MUPaMU/IBI.

2. Paamyc ocHOBaHUS KOHYCa paBeH 4 M, BbicoTa — 5 M. Haliaute oOpa3yrornyto KoHyca.

3. BricoTa munuaapa 6 cM, paguyc ocHoBanus 10 cm. Haiitu mumomnanb ceueHus, mpoBeAEHHOTO
NapajuyieIbHO OCH LMJIMHAPA HA PACCTOSIHUM 8CM OT HEE.

4. OceBbIM CEUEHHEM KOHYCA SBJISIETCS MPSIMOYTOJbHBIA TPEYTOJbHUK, TUIOIAb KOTOPOTO paBHa 72
cm®. Haiitu paguyc OCHOBaHMSL.

5. Paamycel mapoB paBHel 171m 1 10 1M, a pacctossHre Mexy ux nenrpamu 21 oM. Halitu qymmny

JIMHHH, 1T0 KOTOPOI MepeceKaroTcsi UX MOBEPXHOCTH.
Bapuanm — 11

1. OcHoBaHue TUPaMUIBI — MPSIMOYTOJIBHUK CO cTopoHamu 4 cM u 6 cM. Kaxaoe 60koBoe pedbpo
MUPAMUJIBI PABHO 5 cM. BbruncianTe BHICOTY MHUPAMUJIBL.

2. OceBbIM CEUCHHEM KOHYCA SBIISICTCS IPSIMOYTOJILHBIN TPEYrOJIbHUK, PAINyC OCHOBAHUS KOTOPOTO
paBeH 6 cMm. HaiiTu muiomaas 0ceBoro ceueHus.

3. Bricora mununapa 7 M, paauyc ocHoBanus 13 cM. Haiitu miomaap cedenus, IpoBeIEHHOTO
napajuieJIbHO OCH IUJINHAPA HAa PACCTOSHUH 5 CM OT HeE.

4. Obpa3yromast KOHyca paBHa §CM M HaKJIOHEHA K TUIOCKOCTH OCHOBAHUS IO/ YTJIOM 45° . Haiture
BBICOTY.

5. Pagmycel mapoB paBHbI 25 AM u 29 1AM, a paccTosTHIE MEeXAY UX LleHTpamu 36 M. Haiitu anuny

JIUHHH, T10 KOTOpOfI MEPECCKAOTCA UX TOBECPXHOCTHU.

Kpurepun onenuBanus padorbl:

1. Jlns moxydeHus: OTMETKH «2» (HEYIOBIETBOPUTEIILHO) BEPHO BBHIOJIHEHO MEHEE TPeX 3a/laHHi.

2. Jlng moiydeHus: OTMETKH «3» (YIOBIETBOPUTENBHO) JOCTATOUYHO BEPHO BBIIOJIHUTH JIIOOBIE TPH
3aJlaHusl.

3. Jlns momydeHust OTMETKH «4» (XOPOII0) JTOCTATOYHO BEPHO BBITIOJIHHUTH JIFOOBIC YeThIPe 3aIaHus.

4. Jlns momy4yeHUs: OTMETKU «5» (OTJIMYHO) JTOJKHBI OBITh BEPHO BBINOJHEHbI MNATHb 33JaHUS.

76



Kiaroun k NnNpaBUJIbHBIM OTBETaM:

1 2 3 4 5
Bapuanr | 13 3 72 62 167
Bapuanr 11 2.3 36 168 4.2 407

KOHTpOJ’IbHaﬂ paGOTa Ne9 mo Treme: Hauajia MaTeMaTHYeCKOro aHAJIN3A

Bapuanm — |
1. HaiinnTe npou3BOAHYI0 QYHKIIUM:
a) f(x) = 4x° + 6x°-7; 6) f(x) = (3 +2) (5x - 4)
2. Haiigute Mpou3BOAHYIO CJI0KHOI )(Cl)ymcmm:
a) f(x) = (3x*-5x>+18x)"; 6) f(x) = % tg 3X + C0S°X
3. HanumuTe ypaBHeHHe KacaTeJbHOI K rpaguKy pyHKIIMH B TOUYKe X !

a) f(x) = x>-2x%, x,=2; ©6)f(x) =2/3x—5, x,=2

4. Haiigute HauboJIb1IIee 1 HAMMEHbIIIEe 3HAYEHUSA 32JaHHON QYHKIMU HA 3aJaHHOM OTpe3Ke:
y=x>-9x*+ 15x - 3 Ha [-1;3]

Bapuanm — 11
1. HaiiguTe npou3BOAHYI0 PyHKIIUM:
6
a) f(x) = 6x'- 8x? + 10; 6) f(x)= = “2“
x —

2. HaiiguTe NpoM3BOIHYIO CI0KHOH (PYHKIIUM:
a) f(x) = (5x°-4x*+15)>;  6) f(x)= %ctg 5x — sin®x

3. HammmuTe ypaBHeHHMe KacaTeJbHOM K rpaguKy (pyHKIMH B TOYKe X !
a) f(x) = x%-7x+12, x,=3; 6) f(x) =2v4x -6, x,=2

4. HaliguTe HauboJib111ee 1 HAMMEHbIIIee 3HAYEHUS 3aJaHHON PYHKIMM HA 32JaHHOM OTpe3Ke:
y= x2-9x2+24x - 1 Ha [0;2].

Kpurtepun oueHnBanust padoThI:
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1. Jlns moiydeHus: OTMETKH «2» (HEYAOBIETBOPUTEIBHO) BEPHO BBIMOJIHEHO MEHEE ABYX 33JaHHM.

2. Jlng monydeHus: OTMETKH «3» (YIOBJIETBOPUTEIHHO) JIOCTaTOYHO BEPHO BBHIMOJHUTH JIIOOBIE ABA

3aIaHusl.

3. s momy4deHus OTMETKH «4» (XOpOIIIo) TOCTAaTOYHO BEPHO BBHITOTHUTH JIFOOBIC TPH 33/ 1aHMUS.

4. Jlns nogy4yeHUs: OTMETKU «5» (OTJIMYHO) JOJIKHBI OBITH BEPHO BBIIIOJIHEHBI 4eThIpe 3a/JaHusl.

Kiaroun k NNpaBUJIbHBIM OTBE€TAM:

1 2 3 4
a) 20x*+18x" a) 7(3x*-5x*+18x)° - (12x°- )
15x%+18) Ymax = 4
Bapmuanr | 4 . 4x-8
6 7 +1 . P
) G 6) 1/c0s3x - 3 cos>X-sinx Ymin = -28
a) 42x°-16x
a) 5(5x°-4x°+15)* - (25x*-8x) Yimax = 19
Bapuanr Il | _5x° —12x° -2 X3
0) X _2)’ 6) 1/ sin25x - sin % Yiin = -1
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KonTpouabsnasi padéora Nel0 mo teme: MHTerpaj u ero npuMeHeHue

Bapuanm — |

1. Jdna pyukuun y = f(X) HaiiauTe mepBoodpasHyio:
2
f(x) = X?-cosx;

2. lns ciaoxuHoi pynkuun y = f(X) HaiiiuTe nepBoodpasHyio:

_ 1
W= oy

3 Haiigure nasa pyuxuun f(X) = 8x°+4x nepBooOPa3HyI0, rpauK KOTOPO MPOXOIAUT Yepe3
To4Ky TOuky M (15-3)

4. BpIUHCIHTE Oﬂpe):[e.]'léHHbI HHTErpaJj:
2
J.(Sx4 +6x*—7)dx
-1

5. Beruucimre miaiomaab Gpurypbl, OrpaHM4eHHON 32 JAHHBIMH JIMHUSIMH:
y= X2-4x y=X

Bapuanm — 11
1. Jdnsa pynkuum y = f(X) HaiiiuTe nepBoodpasHyio:
3
f(x) = X?+sinx;

2. s ciaoxuoit pynkuuu y = f(X) HaligznTe nepBoodpasHyo:

_ 2
9= Gaxeay

3 Haiigure nasa ¢pynxkoun f(X) = 9x%-16x nepBoodpa3HyIo, rpapuk KOTOPO MPOXOAUT Yepe3
TO4Ky TOuky M (15-2)

4. BoiunciuTe onpeeJJéHHbI HHTErpaJ:
2
I(4x3 —6x% +2)dx
-1

5. Boruuciaure miomaab Gurypsl, orpaHu4eHHON 3aJaHHBIMM JTUHUAMM:
y= x% - 4x +5, y =0, x=0, x=4

Kpurepun onenuBanus padorbl:

1. Jlns momydeHust OTMETKU «2» (HEYAOBIETBOPUTEIILHO) BEPHO BHIMOJIHEHO MEHEE TpeX 3aaHui

2. Jlns MOdydeHus OTMETKH «3» (yIOBJIETBOPUTEIHHO) TOCTATOYHO BEPHO BBIMOJHUTH JIOOBIE TPH
3aJJaHuUs.
Jlist monydeHus OTMETKH «4» (XOpOII0) TOCTATOYHO BEPHO BBINOJIHUTD JHOObIE YeThIpe 3aJaHusl.

4. I[J'IH MOJIYYCHHA OTMCTKU «5» (OTJ'II/I‘{HO) JOJIDKHBI OBITh BCPHO BBIIIOJIHCHBI MATH 3aJIaHUil.
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Kiaroun k NNpaBUJIbHBIM OTBE€TaAM:

1 2 3 4 5
X3
e sin x +C 1 c 4 20 5
T _ _ ~
Bapuanr | 4(2x+3)° 2X"-2X°-7 30 5
Bapwuanr 11 X—4 -cos x +C - L +C 3x3-8x%+3 3 91
P 12 9(3x + 4) 3

KonTpoabHas padora Nell
1o TemMe: JJIeMeHThl TeOPUHN BEPOSTHOCTE U MaTeMaTHYeCKOH CTATUCTUKH

Bapuanr 1

1. M3 10 nepBbIX HATypaJIbHBIX YUCEIl CIIY4aiiHO BBIOMpAIOTCs 2 uncia. Beraucnure BeposSTHOCTH
CJIEIYIOIINUX COOBITHI:

a) O/IHO U3 BBIOPaHHBIX YUCEIl — €AUHUIIA;

0) 00a vrcia YeTHHIC,

2. Y4eHUK 3HaeT OTBEeTHI Ha 15 BompocoB u3 25. OH MOXKET cAaBaTh 3a4€T HECKOIBKO Pas.
[Ipennonaraercs, 9To €ro 3HaHUS OCTAIOTCS HA OJJHOM YPOBHE M 33JJaHHBIN OJIMH pa3 BOIPOC MOXKET
OBITH 3aJ]aH MTOBTOPHO. BBIYKCINTE BEPOSTHOCTH TOTO, YTO YYEHHUK CAACT 3a4€T CO BTOPOU MOMBITKH.

3.B Ta6J'II/II_Ie YKa3aHbl 3HAYCHUA ,Z[I/ICerTHOI;'I CHy‘I&ﬁHOﬁ BCJIMYMHBI X U COOTBETCTBYIOIIME

BEPOATHOCTH P(X) ITUX BEITUYHH.

X 10 20 30 |40 |50 |60 |70 80 90 100

p(x) | 0,05 0,10 0,10 0,20 0,15|0,15|0,10|0,05|0,05 | *

a) C Kakoi BepOsSTHOCTBIO ClTyJaiiHasi BEIMYMHA TPUHUMaET 3HaueHue X=1007

6) Brruncinute MaTeMaTHYeCKOE OKHUIAHUE cnyqaﬁHoﬁ BCJIMYHHBI X.

Bapuanr 2

1. Andasur cocrout u3 mectu 0ykB A, b, B, I', /I, E u wetsipex uudp 0, 1, 2, 3, u3 KoTopbIxX
COCTABJISIIOTCSA CJIOBA (MPOM3BOJIbHBIN Ha0Op OYKB U 1tudp):
BrrurcnuTe BEpOsSTHOCTH CIEAYIOMUX COOBITUH (OYKBBI U ITU(PBI HE TTOBTOPSIOTCS):
a) CIydalHBIM 00pa30M COCTaBJIEHHOE TPEXOYKBEHHOE CIIOBO COJICPKHUT 2 COTJACHBIX OYKBBI M
oJIHY 1IPpy; 0) ciaydaliHbIM 00pa30M COCTaBIEHHOE TPEXOYKBEHHOE CIIOBO 0KAa3aJIoCh
YETHBIM YHCIIOM.
2. UrpanbHas KocTh Opocaetcs moApsa S pa3. KakoBa BepOSTHOCTb, YTO IBOMKA BhIMAJIa POBHO TPU

pa3a. 3.B Ta6J'II/II_[e YKa3aHbl 3HAYCHUA ,Z[PICKpCTHOﬁ cnyqaﬁHoﬁ BCJIMYMHBI X U COOTBETCTBYIOIIIHC

BEPOSTHOCTH P(X) 3TUX BEJIINYHH.

X 1 2 3 4 5 6 7 8 9 10
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p(x) | 0,02 | 0,20 | 0,19 | 0,18 | 0,06 | 0,02 | 0,16 | 0,03 | 0,08 | *

a) C xaKkoif BepOSTHOCTBIO ClTydaiiHas BeJIMYMHA TPUHUMAET 3HaueHne X=107

0) Brruncnnre MaTeMaTHUECKOE OKUAAHUE CIYYalHOM BETMUYUHBI X.

Bapuanr 3

1. W13 12 nepBbIX HATYpaIbHBIX YHCEII Cy4ailHO BBIOMpatOTCs 4 uncia. Beraucnure BEpOSTHOCTH
CIIETYIOIIUX COOBITHH:

a) O/IHO U3 BBIOPaHHBIX YUCEIl — €AUHUIIA;

0) 00a uncia YEeTHBIC;

2. Yuenuk 3HaeT orBeThl Ha 18 BompocoB u3 30. OH MOXKET c/1aBaTh 3a4eT HECKOJBKO pas.
[Ipeanonaraercs, 4To €ro 3HaHUS OCTAIOTCS HA OJTHOM YPOBHE U 3a/IaHHBIA OJIMH pa3 BOIPOC MOMKET
OBITh 3aJ]aH MMOBTOPHO. BbIyKcIuTE BEPOSTHOCTH TOTO, YTO YYEHHK CIACT 3a4ET CO BTOPOU MOIBITKH.

3. B Tabnuie yka3zaHbl 3HaU€HUS AUCKPETHOM CIy4ailHON BEIMUMHBI X U COOTBETCTBYIOLIUE

BEPOATHOCTH P(X) ITUX BEIUYHH.

X 10 20 30 |40 |50 |60 |70 80 90 100

p(x) | 0,050,10|0,10|0,20|0,15|0,15|0,10|0,05|0,05 | *

a) C xakoif BepOSTHOCTBIO Clly4yaifHas BeIMYMHA TpUHUMaeT 3HaueHue X=100?

6) Brraucnute MaTeMaTHUECKOE OXKHIaHNUC cnyqaﬁHoﬁ BCJIMYHUHBEI X.

Bapuanr 4

1. Andasur cocrout u3 Bocemu 0ykB A, b, B, I', /I, E, XK,3 wu tpex mudp 5,6,7, u3 KOTOphIX
COCTAaBJISIFOTCSA CJI0BA (MPOM3BOJIbHBIN HA0Op OYKB U 1TUGD):
BoruncnuTe BEpOsSTHOCTH CIEAYIOMUX COOBITUH (OYKBBI U ITU(PBI HE TTOBTOPSIOTCS):
a) CIy4ailHbIM 00pa30M COCTaBJIEHHOE TPEXOYKBEHHOE CIIOBO COJIEPKHUT 2 COTJACHBIX OYKBHI U
onny uudpy; 0) cmydaiiHbIM 00pa3oM COCTaBICHHOE TPEXOYKBEHHOE CIIOBO 0Ka3aloCh
YETHBIM YHCIIOM.
2. UrpanbHast KocTh Opocaercs monpsa 6 pa3. KakoBa BEpOsSTHOCTH, YTO YETBEPKa BBIMAJa POBHO

TpHU pasa.
3. B Tabnuie yka3aHbl 3Ha4YeHUS JUCKPETHOMN CITyyaifHOI BETMUMHBI X U COOTBETCTBYIOILINE

BEPOATHOCTH P(X) ITUX BEIUYUH.

X 1 2 3 4 5 6 7 8 9 10

p(x) | 0,02 | 0,20 | 0,29 | 0,18 | 0,06 | 0,02 | 0,16 | 0,03 | 0,08 | *

a) C kako# BepOsSTHOCTBIO CIy4aiiHas BEIMYMHA TPUHUMaET 3HaueHne X=107

6) Brrunciante MaTeMaTHuecKoe OXKHIaHue CﬂyqaﬁHOﬁ BCJIWYUHEI X.

81



Kpurepun onenuBanus padorbl:

1. Jlng momydeHust OTMETKH «2» (HEYAOBIETBOPUTEIILHO) BEPHO BHIMOJIHEHO MEHEE TpeX 3aaHui

2. Jlna nomydeHuss OTMETKH «3» (yIOBIETBOPUTEIHHO) JOCTATOYHO BEPHO BHITIOJIHUTH JIIOOBIE TPH

3aJaHusl.

3. Jlns momydeHus: OTMETKH «4» (XOpOIIo) JOCTATOYHO BEPHO BHITIOTHUTH JIIOOBIC YeThIpe 3a/1aHus.

4. Jlns momydeHUs OTMETKH «5» (OTJIMYHO) JTOJKHBI OBITh BEPHO BBIMOJIHCHBI MATH 3a/IaHUU.

Kiaroun k INPpaBUJIbHBIM OTBETAM:

1 2 3 4 >

B |

apuanT 0.05 30.20.3 1,05 055 1,05
53’ 5353

B T

ApUAHT 0.2 E; ii 0,25 0,3 1,05
33’ 33’11
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KonTtpouabsHnasi padéora Nel2 mo teme «YpaBHeHHs M HEPABEHCTBA»

Bapuanm — |

1. PemmuTe HppanuoHajibHOEe YPABHEHHE:

x2-24:x+4
2. PemmTe JiorapupmMuyeckoe HepaBeHCTBO:
log, (6x-2) < log, (4-5x)
3 PemmTe nmokasarteiibHOe ypaBHeHHe:
3 _5.3* =36

4. Peruure HEepaBeHCTBO:
1 oxs
=) <32
)

S. PemintTe TPMrOHOMETPHYECKOE € YPABHEHHE:

3sin®x-5sinx-2=0

Bapuanm — 11

1. Pemnte MppanuoHajibHOe YpaBHEHHE:

\m+1:x

2. Pemuure Jorapupmuveckoe HepaBeHCTBO:
log,(5x—1) > log, (2 —3x).

3. PemmnTe moka3areiibHOe ypaBHeHMe:
271 4+7.2-4=0

4. Peniute HEepaBeHCTBO:
1 2x-3
= <125
)

5. PemiTe TPMrOHOMETPHYECKOE € YPABHEHHE:

6cos?x+cosx—1=0



Kpurepun onenuBanus padorbl:

. Jlnst momyyeHns OTMETKH «2» (HEyIOBJIETBOPUTEIHHO) BEPHO BBIITOJHEHO MEHEE TPeX 3a/laHui

. Jns momydyenus ormeTku «3» (yIOBIETBOPUTEIBHO) TOCTATOYHO BEPHO BBINOJHUTH JIOObIE TPH

3a/laHusl.
. Jlns momyyeHust OTMETKU «4» (XOpOII0) AOCTATOYHO BEPHO BHIIOJIHUTH JIFOOBIEC YeThIpe 33aHHUs.

. J1s mosmy4yeHust OTMETKHU «5» (OTIUYHO) JOJKHBI ObITH BEPHO BBIIIOJIHEHBl MNATH 3a/aHUN.

Kiaroun k INPpaBUJIbHBIM OTBETAM:

1 2 3 4 S
B | 1 .
ApuaHT 5 (=; E) 2 [0,5; +0) | (-1)arcsin 1/3 + 1k, ke Z
311
Bapmuanr |1 1 3 +2n/3 +2nk, ke ”Z,;
2;3 (Z:2) -1 (-0030]
38 +arccos 1/3 + 2nk, ke Z;
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CamocrosiTesibHBIC Ppa00ThI

CamocrositeibHas padoraNe 1

Tema: Pa3putue nNoHITHS O YHCIIE.
3aganue: [lonroroska pedepara mo BEIOpaHHOH TeMe:
1. Kak Bo3HHUKIH UQPHI
2. MaremaTuka B COBpEMEHHOM MHpE.
KoanuyecTBo yacosB: 8
3aKpenuTh TMOHATHS YUCIO, BUIBI YUCEN, POJb MAaTEMaTUKH B COBPEMEHHOM MUDE,
a0COJIIOTHASI M1 OTHOCUTENIbHAS TIOTPEITHOCTb.

Heas pabdoTsl:

CamocrosiTesibHasi padora Ne 2

Tema: Kopuu, crernenu u jorapu@mel.
3ananme: [ToaroroBka pedepara mo BeIOpaHHOU TeMe:
1. U3 ucropuu norapudMoB
2. OOGparumMocTh QYHKIUU
KosauuectBo 4acos: 9
Heap padoThl: 3akpenuTh 3HAHUS M YMEHUS IO TeMaM JIOTapu(Mbl, HPPANMOHAIBHBIC YPaBHCHUS H
o0paTuMocTh GyHKIIHI.

CamocrosiTeibHas padora Ne 3

Tema: Kopuu, crenenu u orapudmel.
3aganue: Pemenue 3aau.

KouunuyecTBo yacos: 6
3aKkpenuTh YMEHHs PEIICHUs IOKa3aTeIbHbIX W JIOTapU(MUYECKUX YpPaBHCHUU W

Heas pabGorbIi:

HEPABEHCTB U UCCIIEJJOBAHMSI IOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX (YHKITHIM.

1. Hoxa3aTeabHas GYHKINSA

BapumanT A1
1]

Pemmre ypasaeune:

a) [1] = 125
5
6) 3*"7 - 3" = 78;
B) 2¥" —9.2" +4 =0.

pl.‘"lHTl‘ HepaBpcHecTRO
a) (0,4)"" =1
6) 2° 5 <107 .0,01;
n) 37 * < (5°')".

(3]

Bapuwant A2

) [
G) 5
B) 3

a) (0.8)" BT ¢

6) 2 -3 =6 . —;

m) 754 = (2¢)"

Pemuure CHCTEMY YPAaBHEHMIE:

3" +3" =12,
x+y =3.

Hasiaure
HanboblIee IHAYMEHMC

win x
by Yy =| - .

|

HAMMEeHLIIIeCe JHAYOHHC

byurumy g = (— ]

2" +2¥ =10,

x+y=4.

1
3

Ipsx KaKuXx SHAYCHMIAX X OHO JoCTHIaeren?
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2. Jorapudpmuyeckas pyHkuus

Bapuauntr A1 Bapumanr A2
o
Beruncanre:
a) 3log 1 1guees, a) 2log L gontionr,
‘8 " o g
6) 2log, 6 —log, 12. 0) 3lg5+1g8.

2]

Pemnre YpaBHeHHe:

a) log, (x* + x) = -1; a) log,,(x* -3x) = -1;
6) 2log, x = log,(2x* - x). 6) 2log,(—-x) = log,(x + 2).

(3]

Pemnre HepareHCTRO:
a) log,(2 - x) < log,(3x + 6); a) log,,(3x - 1) = log,,(3 — x);
) Iog*(x2 -4)> log!(x +2)-1. 6) log,(x* —1) < log,(x +1) +1.

(4]

PemnTe cHCTEeMY YypAaBHeHHH:

log,(x +y) =2, log,(x - y) =3,
9|°¢a Jr-y = 5. 4102; Jrvy =10.

Hajinnre 3HaUeHHA X, IPH KOTOPBIX
bynumsn

f(x) - xk’" x+2 f(I) - xm"" 2
NMpPHHEUMAaeT 3HAYenHe,
paBHOe 8. paBHoe 27.

CamocrosiTesibHast pabora Ne 4

Tema: [Ipsmbie ¥ IIOCKOCTH B MPOCTPAHCTBE.

3ananme: Co3nanue npeseHtanuu no teme «INoCKOCTH U UX MPOEKIIUK.
KosmnuecTBo yacos: 4

eas padoTbl: 3akpenuTh 3HAHUS MO TEME MPSAMbIE U IIOCKOCTH B MPOCTPAHCTBE.

CamocrosiTeibHas pabora Ne 5
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Tema: [Ipsmbie ¥ IIOCKOCTU B IPOCTPAHCTBE.

3aganue: Pemenue 3amauy.

KouunuecTBOo YacoB: 6

e padoTbl: 3aKpenuTh 3HAHUS U YMEHHUS IO TEME MPSIMbIE U INIOCKOCTH B MTPOCTPAHCTBE.

1. Axcuombl ctepeoMerpun. IlapajieabHOCTHh NPAMBIX H IIJIOCKOCTEI.

Bapuant A1
bi]

Jansl Mapaixneasubie MIOCKOCTH O H B M
npamas I, Koropasn

NApaNJeNbHA NIOCKOCTH (1. NepecexaeT IIOCKOCTh O
Onpepeanre, moxer 1 npamas |

BapuaHt A2

a) 6mTh NapaaaenbHOH MIA0CKOCTH f;
6) nepecexkars maockocTs f;
B) AexaTh B muockocTH f.

(2]

IlBe cocemHMe BEPUIMHBEI M TOUYKA
nepecedeHHA QuaroHaseil Keajapara
Jiexkar B ILTOCKOCTH . Jokaskure,
4TO W JBe JIPYIHe BEPIIMHL! KBaj-
PaTa JiesKar B TOH »Ke IIOCKOCTH.

(3]

Cropoa AB mu juarosams BD
npaMoyroaeHuKa ABCD nexar B
mrockocT . JlokarkuMTe, HTO M
BepmunHa C IPAMOYroJbHMKA Je-
JKHUT B TOH JKe INJIOCKOCTH.

IlnockocTs, napaasensras cropore AC
TpeyroinbHHka ABC, nepecekaer ctopory AB
B TouKke A,, a cropony BC — B Touxe C,.

Haiianre A,C,, ecim AC =
12 cm, BA,: BA=1:3.

A,

Touxkun A;, B, u C;, — napan-
JlenpHble TIPOEKIMH BepuuH A,
B u C pomba ABCD na pamnyio
nnockoeTs. IlocrpoiiTe npoex-
uuio BepmHE! D Ha 8Ty nuoc-
KOCTBE.

Haiigure AC, ecan A,C, = 3 cM,
BC:BC,=4:1.

Toukn A,, D, u O, — napan-
JleJibHEIe TPOEKIMH BepIUMH A 1
D xBagpara ABCD u TOYKH IIe-
pecedenus ero auaronaneit O Ha
AAHHYIO IJIOCKOCTh. IlocTpoiire
npoexuuy Bepmuy B u C Ha aTy
NJIOCKOCTB.
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2. IepneHIUKVJISAPHOCTDL NPAMON U IJIOCKOCTH.

BapuaHt A1

(1

HaknoHHas, mnpoBegeHHas W3
TOYKH K IJIOCKOCTH, pasHa 10 cm
U obpasyer cO cBoed mpoexiiMeil
Ha JAaHHYIO IUTocKocThk yroa 30°,
HaiiguTe paccTosHMe OT TOYKM
aMOCKOCTH.

Yepes sBepmmuabl A u B Tpe-
yroasauka ABC nposegeHbl na-
passnenbusle npamsie AA, u BB,
npudem AA,lAB u AA,LAC. [lo-
Kaxxure, uro BB, | BC.

3]

Bapumantr A2

o

W3 roukwu, ypajeHHONH OT IJjOC-
KOCTH Ha 8 cM, K IUIOCKOCTH
IIPOBeIeHLl HAKJOHHAS H Mep-
IeHIUKYASDP, YTOJa MeXay KoTo-
peiMmu paBedH 60°. Hailtaure anu-
3 HAKJIOHHOMH.

Yepea pepumnel A u B Tpe-
yronpauka ABC mpoBegeHs! Nps-
mpre A4, u BB,, npuuem AA,1AB,
AA,lAC, BB,1AB, BB,1BC. Ilo-
Kaxkure, uro AA,|BB,.

Touka S He JeKHT B NJIOCKOCTH NMPAMOYTOIb-

uuka ABCD u paBHOyJZajleHa OT ero BepIIMH.

Haitaure paccrosHme oT TOYKU S
AC TLIOCKOCTH MNPAMOYIOJNBHHKA,
€CIH CTOPOHBI NPAMOYIOJBHUKA
paBHuI 6 u 8 cm, a SA = 13 cm.

4

Haitgure paccrosHHe OT TOYKH S
[0 BepIIMH NPAMOVIOJNBHMKA,
€eCJIM paccToAHMe OT TOYKM S 10
nnockoct ABC pasHo 24 cm,
AB =12 cm, BC = 16 cm.

Bepmuuna A tpeyronsauka ABC asaser-
¢S OCHOBaHMeM TNepneHAMKyaapa AD k
TJIOCKOCTH TPeyroJsHMKa. Jlokaxure, 4YT0

ecn /BDA = ZCDA, o £DBC =
= £DCB.

eciu ZDBA = /DCA, o 4ZDBC =

= ZDCB.

CamocrosiTeibHast padota Ne 6

Tema: KomOunaropuka

3ananme: [lonroroButs pedepat no reme: Mcropus pa3BUTHS KOMOMHATOPUKY U €€ POJIb B Pa3IMYHbBIX

chepax 4eIoBeUeCKOM eI TeIbHOCTH.
KoauuyecTBo 1acos: 8
Hean padotsi: Pactmputs kpyrosop no teme: KomObunaToprka

CamocrosiTeibHas padota Ne 7

Tema: KomOunaropuka
3apanue: Pemenue 3amay.
KoanuecTBo yacos: 8
Heapb padoTbl: 3aKpenuTh 3HAHUSA U YMEHUS IO TAaHHOU TeMe

1 BapuanT

Pemmre cnenyromue 3a1a4un, ucnonb3ys popmyssl. OTBET MpoBephTe ¢ TOMOIIBIO TIepedopa Bcex

BO3MOJKXHBIX BAPUAHTOB!
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a) CKOJIBKO ciioBapeit He0OX0IMMO MEPEBOJUMKY, YTOOBI OH MOT NIEPEBOAUTE HETIOCPEACTBEHHO C
JTF000T0 U3 YETHIPEX SA3BIKOB - PYCCKOT0, aHTTIMHCKOT0, HEMELKOTO U (hPAHILy3CKOTO - Ha 1000 Apyroi
U3 3TUX SI3BIKOB?

6) ['ocynapcTBeHHbIE (u1ard HEKOTOPHIX CTPAH COCTOST M3 TPEX TOPU3OHTAIBHBIX MOJIOC PA3HOTO IIBETA.
CKOJIBKO pa3JIMYHBIX BapUaHTOB (by1aroB ¢ 0eJI0i, CHHEW U KpaCHOM MOJIOCAMU MOYKHO COCTaBUTH?

B) Manbumk BbIOpan B 6ubanoreke 5 kHur. [1o nmpaBuiaMm OMOJIMOTEKH OJHOBPEMEHHO MOYKHO B3SITh
TOJIbKO 2 KHUTU. CKOJIBKO Y MallbYMKa BApUAHTOB BbIOOpA ABYX KHUT U3 MATH?

r) YeTslpe apyra cobpanuck Ha (pyTO0IBpHBIN MaTd. HO MM yanocs KynuTh TOJIBKO TpH Ometa. 13
CKOJIBKUX BaApUAHTOB UM HAJIO BRIOPATh TPOUKY cuacTmBIeB? Kak ocyliecTBUTh BEIOOD, YTOOBI Y BCEX
peOsT paBHBIC MIAHCHI MOMACTh HA MATY?

1) B knacce Tpu yenoBeka XOpouLIo MOKOT, IBOE IPYIMX UIPAIOT HA TUTApE, a €1e OJUH YMEET
noka3bIBaTh PoKychl. CKOJBKUMHU CIIOCOOAMH MOKHO COCTABUTh KOHIIEPTHYIO OpUray u3 MeBla,
rutapucta u poxkycHuka?

e) 3agava Jleonapma Ditnepa. Tpoe rocrnoj npu BXOAE B peCTOPaH Jajiu MIBEHIIAPy CBOU IUISIIBI, & TPH
BBIXO/I€ MOJIYYMIIN UX 00paTHO. CKOJIBKO CYIIECTBYET BAPHAHTOB, IPU KOTOPBIX KaXAbIH U3 HUX MOTYyYUT
YKy IUsny?

k) MIMeeTcst TKaHb ABYX IIBETOB: Toiy0ast M 3eJIeHast, U TpeOyeTcsi OOUTh IUBaH, Kpecyio U cTyil. CKOJIBKO
CYILIECTBYET Pa3IUYHBIX BAPUAHTOB OOUBKHU 3TOM mebOenu?

2 BapuaHT

Hwxe npuBeneHsl KOMOMHATOPHEIE 3a/1a4u. PemuTe ux MeTo oM nepedopa u UCoiab3yst GopmMyIsl
KoMOuHaTopuku. Bei6op ¢popmyn obocHywTe.

a) Ans, bops, Bepa u ['ena - mydinume apDKHUKE mKoJbl. Ha copeBHOBaHUS HA/l0 BHIOpATh U3 HUX TPOUX.
CKONBKMMHU CITIOCOOaMH MOYKHO 3TO C/IETaTh?

0) Kpyr pazaenuiu Ha ABe YaCTH U PEILNIIN PACKPACUTh WX KapaHJalllaMU pa3HbIX [BETOB. CKOIbKUMU
croco6amMu MOXKHO 3TO ClieJaTh, UMEIOTCS KPAaCHBIN, 3€IeHbIN 1 CUHUN KapaHIam?

B) [Ipu U3roToBIEHNH aBTOPYUKH KOPITYC U KOJIMAYOK MOTYT UMETh OJMHAKOBBIN WM pa3HbIii BeT. Ha
¢dabpuke ecTh mIacTMacca 4eThIpex I[BETOB: 0eJI0ro, KpacHOTo, CHHETOo U 3eneHoro. Kakue
OTJIMYAIOIIUECS T10 I[BETY PYYKH MOYXHO M3TOTOBUTH?

r) Ha npsmotii B3siu 4 Touku. CKOJIBKO BCETO MOMYYUIIOCH OTPE3KOB, KOHIIAMU KOTOPBIX SIBIISIFOTCS 3TH
TOYKHU?

1) 3a CBOM PUCYHKHU YUYEHHUK TOJYUUII JABE TOJIOKUTEIbHBIE OTMETKU. KakuMu oHU MOTYT OBITh?

e) B copeBHOBaHMSX y4acTBYIOT 5 pyTOOIBHBIX KOMaH . Kaxaas koMaHga UTpaeT OJIMH pa3 ¢ KKIOU U3
ocTajabHBIX KOMaH . CKOJIBbKO MaTyeil Oy/eT Chirpano?

CamocrositeibHas padora Ne 8

Tema: KoopauHATBI U BEKTOPHI B IPOCTPAHCTBE.

3aganme: [ToaroToBka omopHOro KOHCIeKTa mo TeMe «KoopanHaTHBIN METO/T pEIIeHHUs 3a1a4
KoanyecTBOo yacos: 7

Iean padoTbl: 3akpenuTh yMEHHE pemiaTh MPOCTEHINNE 3aJaud B KOOPAMHATAX, PACHIUPUTH 3HAHHUS
JUTSL pelIeHUs O0Jiee CIIOKHBIX 3a]1a4 C MCIIOJIb30BaHUEM JIAaHHOTO METO/IA.

CamocrosiTesibHas padora Ne 9
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Tema: [leprieHIUKYIAPHOCTD NPAMBIX U INIOCKOCTEN
3ananue: Pemenue 3amay.

KoanuecTBo yacos: 8

eab padoThi: 3aKkpenuTh 3HAHUSA U YMEHHS IO JaHHOW TeMe

Bapuanr 1.
1.Touka S onmHakoBO ynaieHa oT Bcex BepinH kBaapata ABCD. AS = 30cm. PacctosiHue ot
ToukHu S 110 tuiockocty kBajapara ABCD paBna 24cm. Haiinure cTopoHy KBajapara.
2.113 BepuinHbI IpaBUIbHOTO TpeyrojipHuka ABC BoccTaHOBIIEH NEPIIEHIUKYIISAP K IIIIOCKOCTH
TpeyroibHuka AM, AM = 4cm. Halitu paccrosaue ot Touku M o ctoponsl BC, eciu
AB=5cwm.

Bapuanr 2.

1.Touka R oquHakoBO ynmajieHa OT BceX CTOpOH pomOa Ha paccTossHUHM 25¢M. Halitn
paccTosiHUE OT TOUKH R 70 miiockocTu poM0a, eciu ero cTopoHa paBHa 60cM, a OCTpBIi yroi

paBeH 30°,

2.113 Bepunnbl npsimoyrosibHuka ABCD BoccTaHOBIIEH NEPIEHIUKYIISAP K €TI0 IIOCKOCTH
AM. Haiitu paccTosiHue oT TOUkd M 10 IJIOCKOCTH NPSMOYTOJIbHHUKA, €CJIA PACCTOSHUE OT
touku M no ctoponsl BC paBHo 15¢M, a ero nuarosnainb paBHa 8CM U COCTABIISIET C
00JIbIIIeH CTOPOHOM Yrom 30°,

Bapuanr 3.
1.Touka SogrHAKOBO ynaneHa OT Bcex BepinH TpeyroiapHuka ABC Ha paccrosaumn 20cM.
Haiitu paccTosiHue OT TOUKUS IO IIOCKOCTH TPEyrojbHHUKA, €CIIM OJJHA U3 €ro CTOPOH PaBHA
12*3%2¢cm, a Yol JIexaluii IpoTiB Hed, paseH 60°.
2.13 Bepumnbl octporo yria pom6a ABCD nposenen nepnenauxyssip AN k ero miockocty,
AN = 9cwm. Haiitu cropony pom0Oa, eciu NC = 145"% M, a MeHbIIas MArOHAIb paBHa 6¢cM.

Bapuanr 4.
1.Touka O 01lMHAKOBO yJajieHa OT BCEX BEPILIMH KBaJpaTa U HAXOIUTCA Ha pacCTOSIHUU 12M OT
IUIOCKOCTH KBazapaTa. Haiitu paccrosiHue ot Touku O 10 BEpUIMH KBaJpaTa, €ClIU CTOPOHA
KBazpara paBHa 10cm.
2.113 BepuinHbI paBuiIbHOTO TpeyroabHuka ABC K ero miockocTy BOCCTaHOBIIEH
nepreHaukyisip AM. Haiitu paccrostaue ot Touku M 10 Bepumzbl C, eciiu OuccekTpuca
tpeyroiabHuka ABC paBHa 27Y2 cm, a AM = 8cem.

Bapmuanr S.
1.Vron mexay nuaroHansmu npsimoyroiasHuka ABCD pasen 120°, a quaronans paBHa 8cMm.
N3 BepmnHBI IPAMOYIOJIBHUKA K €0 IMJIOCKOCTH BOCCTAHOBIIEH NEepNEeHIUKYsp AP,
AP =96"? . Haiitn paccrosiHue oT Touku P 1o croponsl BC.
2.Touka F ynanena oT Bcex CTOpOH pom0Oa Ha paccTosiHuu 25¢cM. HaliTu paccTosiHHE OT TOUKH
F 1o mmockoctu poM6a, eciu ero cropoHa paBHa 60cM, a OCTpbIH Yros paBeH 30°,

Bapuanr 6.

1.3 Bepunnbl B paBHOGEeApeHHOTO MpsiMOyToibHOTO TpeyronbHuka ABC BoccTaHOBIIEH
nepreHaukyisip BD k nminockoctu Tpeyroiasauka, BD=6cm. Haiitu AD, ecniu cropona AC
TpEyroJIbHUKA PaBHA 1282 cm.

2.113 BepunHbI IpaBUIBHOTO TpeyroapHuka ABC K €ro miockocTu BOCCTaHOBJIEH
nepneHaukyisip AM, AM=7cm. Halitn %)aCCTOSIHI/Ie ot Touku M 10 croponsl BC, eciun
BbIcOTa TpeyroiapHuka ABC paBHa 5 1" em.

CamocrosiTesibHast pabora Ne 10
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Tema: OCHOBBI TPUTOHOMETPHUH.

3aganue: [ToaroroBka omopHOro KOHCIEKTA 10 TeMe «MeToabl peleHUs] TPUTOHOMETPUYECKUX
YPaBHEHUN U HEPABEHCTB)

KoJsmm4yecTBo yacoB: 6

Henp padorbl:  3akpenuTh yMEHHE pELIATh NPOCTEMIINE TPUTOHOMETPUYECKUE YPABHEHUS W
HEPABEHCTBA, PACIIUPUTh 3HAHUA U1 PELICHHs TPUTOHOMETPUYECKMX YPAaBHEHUN C HCIIOJIb30BaHUEM
Pa3HbIX METOJIOB.

CamocrositeabHasi padora Ne 11

Tema: TpuroHomeTpuyecKe ypaBHEHUS

3ananme: Pemenue 3a1a4.

KosauuectBo 4acos: 8

Heabp padorsl: 3akpenuTh YMEHHS IPEOOpPa3OBHIBATH TPUTOHOMETPUYCCKUE BBIPAXKCHHS, CTPOUTH H
UCCJIEIOBATh TPUTOHOMETpHUECKHe (DYHKIIMU U peliaTh TPUTOHOMETPHUECKHUE YPAaBHEHHUS.

TDHFOHOMCTDI/I‘leCKI/Ie YPABHCHHUA U HCPABCHCTBA
Bapuaunt A1 BapmaHTt A2

Pemure ypasHenue:

4 3 lr_ 5
a) 2sinx =V3; a) J2 cosx 1;
6) sinx — V3 cosx =0; 0) sinx + cosx = 0;
B) 2sin® x + 3cosx = 0; B) 2c08* x - sinx = ~1;
sin3x +sinx cOS3X —coS X
r) ——=0. r) —————=0.
cos x sinx

2]

Pewute HepaBeHCTBO:

a) 1—2cos(f>0; a) —J3 — 2sin3x < 0;
0) tg{n-2x)< 3_ 0) ctg(g+x]>v"3.
v

©

Pemrnre cHeTeMY YPaBHEHMH:

{sin X =cosy, {cos x =siny,

2c0s’ y +sinx = 3. sin’ y —cosx = 2.

CamocrositesibHas padora Ne 12

Tema: Oynkuuu u rpadpuku

3ananme: [ToarotoBka npeseHTanuu «Aab00M rpaukoB QYHKIUI.

KoJsimuecTBo yacoB: 6

Heas padorbl: 3akpenuTh yMEHHE pa3NuyaTh (YHKIMU. YMEHHE YUTaThb U OINHUCHIBATh CBOMCTBa

GyHKIHIHA.

CamocrositesbHas padora Ne 13
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Tema: VccnenoBanue GpyHKIui

3apanue: Pemenue 3amay.

KoanuecTBo yacosB: 7

Hesas padoThbl: 3akpenuTh YMEHUS U 3HAHUA MO UCCIIETOBAHUIO (DYHKITHI

Bapuanm Ne 1

3. TlpoBenuTte 1o obuIei cxeme rcciaenoBanrne GyHKINUU U MOCTPOUTE ee Tpaduk
y=x*—4x+1

2. Ioctpoiite rpaduk Gpyukuuu f, ecau n3BecTHbI €€ CBOMCTBA:

8) Oo6uacTs onpexnencuus: [- 6; 6], o6macts 3HaueHwmid: [- 2; 5]

9) Touku nepecedyeHus rpaduka ¢ ocbto Ox : A (-4; 0), B (-2; 0)

10) Touku mepeceuenus rpaduka ¢ ocsio Qy: C (0; 2,5)

11) IMpomexytku 3uakonoctosiHcTea T (x) > 0: [-6; -4), (-2; 6]; T (x) < 0: (-4, -2)
12) Ilpomexytku éo3pacmanus: [-3; 1], [4; 6]; yovieanua: [-6; -3], [1; 4]

13) Xmax =1, F (1) =3; Xmin=-3,f(-3) =-2; Xmin =4, (4) =1

14) Nononuurensubie Touku rpaduka f (-6) =3, f(6) =5

Bapuanm Ne 2

2. IlpoBemuTe 1Mo o0IIeH cXeMe ucciienoBaHue PYHKIIMHA U IOCTPOUTE ee rpaduk
y=-— X2 +3x -2

2. TToctpoiite rpaduk dyHkiwu f, eciu n3BeCTHBI €€ CBONCTBA:

8) Oobnacth onpenenenus: [- 5; 4], obnacts 3navenwuii: [0; 6]

9) Touku nepecedyenus rpaduka ¢ ocbio Ox : O (0; 0)

10) ITpomesxytku 3Hakomnocrostuctia T (x) > 0: [-5; 0), (0; 4]

11) IMpomexxyTku éo3pacmanus: [-5; -2], [0; 4]; yovieanus: [-2; 0]
12) Xmax =- 2, T (-2) = 2; Xmin=0,F(0) =0

13) JononuurensHbie Touky rpaduka f (-5) = 0,5, f (4) = 6

CamocrosiTesbHas padora Ne 14
Tema: Kpyrisie tena.

3ampanme: [ToaroroBka npeseHrammu o Teme «Tena BpaiieHus B Moeit mpodeccumy.
KouunuyecTBo yacos: 6

Ieap padoTbl: 3aKpenuTh 3HAHUSA U YMEHUS 110 TEME KPYTIJIbIE TENA.

CamocrositesibHas padora Ne 15

Tema: MHOrorpaHHUKH.

3ananme: M3rotoBieHne pa3BepToOK U MOJIeNeil MPaBUIbHBIX MHOTOTPAaHHUKOB: TETPadip, KyO, OKTasp,
TOJIeKad P, UKOCAdIP

KoJsimyecTBo yacoB: 6

Hesas padoThi: 3aKpenuTh 3HAHUS M YMEHHUS IO TEME MHOTOTPaHHHKH.
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CamocrositeqbHast padora Ne 16

Tema: Hauana MmaTeMaTHyecKOro aHaausza.

3ananme: [ToarotoBka pedepara no BeiOpanHoit Teme: "Auddepennman Gynxmaun", "13 ncropun
nuddepennumanbaoro ucunciaenus”, "T'ordpun Bunbrensm JleiOnuil, Bkiaa B HayKy'.

KoJsmmyecTBo yacoB: 6

Heap padorbl: 3akpenuTh 3HAHUS U YMEHUS O TeME MPOM3BOAHASA, UCTOpUs MU depeHInaTLHOTO
UCUUCIICHUSL.

CamocrosiTesibHas padora Ne 17

Tema: [IpousBoanas u nepBooOpa3Has GyHKIIHA

3aganue: Pemenue 3amauy.

KoJsimyecTBo yacoB: 6

Hean padoThl: 3akpenuTh YMEHUS U 3HAHHS 110 UCCIAEAOBAHUIO (DYHKITHI

Bapuant Ne 1

Haiigute kputndeckue (CTalilmoOHapHbIe) TOYKU (QYHKIIHH f(X):2X3-9X2-60X+127.

HaiixuTe HauGonbluee # HAMMEHbIIee 3HaYeHue GYHKIMN Y=2X-3X°-12x+24 Ha otpeske [-2;1].

3. CocraBbTe ypaBHEHHE KacaTeabHOU K rpaduky GyHKINN f(X):2X2-5X+1, B TOYKE rpaduka ¢
a0cIuccon Xp=2.

4. Haiiaure miommans KpUBOIMHEHHON TpaIleLiy, OrpaHiYeHHON rpadukoM yrkiun f(X)=x*+3X u
npsmbivu X=0, X=1.

5. IlepBoobpasnas pyHkuun f(X):3X2+2X npu X=1 npuHumMaet 3HaueHue §1. Haiinure ee 3HaueHHE

pu X=-1.

™ =

Bapuant Ne 2

1. Haiinure kpuTHueckue (CTallMOHapHbIE) TOUYKU QYHKIIUU f(X):2X3+3X2-72X-213.

Haiiaute Haubonblee ¥ HaMMEHbIIee 3HadeHue GyHKIun y=X-9x*+24x-15 Ha otpeske [1;3].

3. CocraBbTe ypaBHEHHE KacaTeIbHOU K TpaQuKy GyHKIHUN f(x)=3x%-4x-2, B TOUKe rpaduka c
abcrccon Xp=-1.

4. HaiinuTe niomaas KpUBOJIMHEHHOM Tpanenuu, orpaHu4eHHON rpagKoM (QyHKIUU f(X):2X2+X u
npsmMbivu X=0, X=1.

5. TlepBoobOpazHas pyHKIUU f(x)=4x3+2x npu X=1 npuHumaet 3Hauenue 25. Halinute ee 3HaueHME
pu X=2.

N

CamocrosiTesbHas padora Ne 18
Tema: lHTerpan u ero npuMeHeHHeE.
3aganue: Pemenue 3aau.
KoJsimyecTBo yacoB: 8
e padoThl: 3aKkpenuTh YMEHHs BBIYUCIATH NEPBOOOPA3HYIO, HHTETPAT U IUIOIMIAb KPUBOJIMHEHHOM
Tparneuuy.
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Bapwvwant A1 BapumwantA2
1]

Hajianre o61mmi B NepPROOOPAIHEIX
AR QYyHKILHKN:

s _ 2 1 .
a) f(x) = x* - <=3 a) f(x) = —m - x%
Vx ax
6) f(x) = —=— —3sin x. B) (i) = T H <
cos” x sin” x
(2]

Jan pymxumn f(x) majiyure nepsoobpas-
HY0, rpadPmuKE KOTOPOH MPOXOIAHMT Yepes
DAHHYIO TOYKY:

-

a) f(x)=3x"—4x + 2, A(-1;0); a) f(x) =4+ 2x - 6x*, A(-2;0);
5) /(x)—-cos-;.A[;:l]. 6) f(x)_sir.sx.A(g;%].
©
BoiuMcauTe HHTOrpai:
a) _F(Zr xi?)dx; a) j(3x’ - %)dx:
&) :f(o. 5x + 1)°dx. 6) T(2x +1)'dx.
bt '

CamocrositesibHas padora Ne 19

Tema: Teopus BeposiTHOCTEN

3aganue: Pemenue 3aau.

KoJsmmyectBo yacos: 7

Ieap padoThl: 3aKpennUTh YMEHUS U HABBIKY 110 PELLIEHUIO 3aJa4 10 JaHHOW TeMe

10.

Bapuanr 1
UrpaneHeiii KyOuk Opocatot aBaxabl. KakoBa BEpOSITHOCTH TOTO, YTO HIECTEPKA BBIMAIET BCETO
OJIVH pa3?
N3 10 uzrotoBneHHBIX neTaneit 3 netanu okasaiuch ¢ Aedexramu. KakoBa BEpOsSTHOCTH TOTO, YTO
BBIOpaHHBIE JBE AeTanu OynyT 6e3 nedexra?
JIBa OXOTHUKA CTPENAIOT OJHOBPEMEHHO M HE3aBUCUMO JIPYT OT JIpyra o MUIleHu. BeposaTHoCTh
nonaganus paBHo cooTBeTcTBEeHHO 0,7 1 0,8. KakoBa BeposSTHOCTH TOTO, YTO 00a OXOTHUKA
MonaayT B MUILIEHb?
B kopoOke 5 Genbix U 7 yepHbIX mapoB. 13 kopoOku Hayraa BeiOuparoT map. Kakosa
BEPOATHOCTH TOTO, UTO ITOT I1ap OemnbIii?
B xopo6xe 6 6enbix 1 5 uepHBIX mapoB. V3 KopoOKK BHIHUMAIOT OJIMH IIap U OTKJIAABIBAIOT €TI0 B
CTOPOHY, OH OKa3bIBaeTcs OenbiM. [Tocne 3Toro n3 KOpoOKH BEIHMMAKOT elle oAuH map. Kakora
BEPOSITHOCTH TOTO, YTO OH TOXKE OKAXKETCsl OeIbIM?
Ky0, Bce rpanu kotoporo packpaiieHnsl, pazpe3anu Ha 1000 kyoukos. KakoBa BeposITHOCTb TOTO,
YTO HayraJl BIOpaHHBIM KYOMK UMEET IBE paCKpallleHHbIE TPaHU?
JIBa OXOTHUKA CTPENSAIOT OJHOBPEMEHHO M HE3aBUCUMO JIPYT OT JIpyra o MUIIeHU. BeposaTHOCTh
nomnajianusi coorBeTcTBeHHO paBHa 0,7 u 0,8. KakoBa BEpOsSTHOCTH TOT, UTO TOJIBKO OJIUH U3
OXOTHUKOB TMOMAJIET B LUENb?
B nByx simmikax HaXoasATCs AeTaid, B mepBoM -10 (u3 HUX-3 cTaHIapTHBIE), @ BO BTOPOM -15 (13
HuX 6 craHgapTHeIe). M3 kakoro smka Hayraa OepyT mo ofHoM netanu. KakoBa BeposTHOCTD
TOT0, YTO Cpe/Ii BEIOPaHHBIX JIeTalel OKaXXeTCs OJIHA CTaHAapTHasl.
Tpoe cTpenkoB, 111 KOTOPBIX BEPOATHOCTH MOMAJAaHUs B 1IEJIb COOTBETCTBEHHO paBHBI 0,8,
0,75,0,7, nenaroT o 0JTHOMY BbICTpeny. KakoBa BEpOSTHOCTH TOTO, YTO TOJBKO JIBA U3 CTPEIIKOB
NOMAaxyT B LENb?
Tpoe cTpenkoB, 111 KOTOPHIX BEPOATHOCTH MOMNAlaHus B LIEJIb COOTBETCTBEHHO paBHbI 0,8,
0,75,0,7, nenatot 1o oHOMY BhIcTpeny. KakoBa BEpOSITHOCTh TOT0, YTO TOJIBKO OJIMH U3 HUX
IIOITaJET B IEJIh?

94



11.

12.

13.

14.

15.

16.

17.

18.

10.

11.

12.

B nByx simmikax HaxoasATCs AeTaid, B mepBoM -10 (U3 HUX-3 cTaHIapTHBIE), @ BO BTOPOM -15 (13
HUX 6 cTangaptHbie). M3 Kakoro siuka Hayraja oepyT mo oxHoi aertanu. KakoBa BeposTHOCTh
TOT0, YTO CPEIM BHIOpAHHBIX JIeTalel OKaKeTCsl OJIHA HECTaHJapTHas.

Nwmeetcs 5 orpeskos ymHHOM 1,3,4,7 1 9cM. Onpenennrte BEpOATHOCTb TOTO, YTO U3 TPEX HAYIaJl
BBIOPAHHBIX OTPE3KOB (M3 JAHHBIX ) MSATH MOKHO MTOCTPOUTH TPEYTOJIbHUK?

Tpoe cTpenkoB, 111 KOTOPBIX BEPOATHOCTH IIONAIaHuUs B LIEJIb COOTBETCTBEHHO paBHbI 0,8,
0,75,0,7, nenarot 1o oHOMY BBICTpenny. KakoBa BepOsITHOCTh TOTO, YTO XOTSI ObI OJTUH U3 HUX
MONaseT B 1eJb?

B stmuke 4 6enbix, S KpacHBIX M HECKOJIBKO CHHUX MIapoB. Haitaute ob1iee KoJIn4ecTBO MIapoB B
AIUKE, €CJIM BEPOATHOCTb BHIHYTh HAyraj cUHUi map pasHa 0,25.

B cymke nexat s10610ku, cpeid HUX 8 KpacHbIX, OCTajlbHbIe- kenThie. Haiinure KonuyecTBo
KENTHIX S0JIOK, €CIIM BEPOSTHOCTh BBIHYTh M3 CYMKH HayraJ KpacHoe si0;10ko paBHa 0,4.

OTtaen nOCTaBKY MUILIEPUN TOTYYMIT 3aKa3 Ha GUPMEHHYIO ULy U APyTUe TPU BUJA MMULILBI,
npu ueM 80 % KIMEHTOB 3aKa3anu (pupMeHHyro nuiy. OnpenenuTe BeposTHOCTh TOTO, YTO
Cpelu JABYX HayraJ BRIOpaHHBIX 3aKa30B OYET TOJIBKO OJUH HAa (GUPMEHHYIO MHIIILY.

VY4acTHUKY TEJIEBU3MOHHOTO IOy Pa3peliaeTcst OTKPHITH JBa ceiida u3 naru. [Ipuuem mpus
HAXOJHTCS TOJIBKO B JIBYX UX HUX. KakoBa BepOsITHOCTB TOTO, 4TO OyIyT pacKphIThI 00a celida ¢
npusamu?

BeposiTHOCTB yCHEIIHOTO IPOX0XKACHUS BO BTOPO Typ EBpoBUICHMS IBYX MY3bIKAIbHBIX TPYIII
paBHo 0,6 u 0,7 coorBercTBeHHO. OnpeaenuTe BEposTHOCTh TOTO, YTO 00€ TPYIIIbI HE IPONUIYT BO
BTOPOM TYP.

BapuanT 2
UrpaneHeiii KyOuk Opocatot aBaxabl. KakoBa BEpOSITHOCTH TOTO, YTO HIECTEPKA BBIMAIET BCETO
oauH pa3z?
N3 10 n3roToBIeHHBIX neTayiell 3 neTay oka3aauch ¢ qedekramu. KakoBa BepOSTHOCTh TOTO, U4TO
BbIOpaHHbIE BE JeTanu OyayT 6e3 aedexra?
JIBa OXOTHHUKA CTPEJSAIOT OJTHOBPEMEHHO M HE3aBUCUMO APYT OT Jpyra o MHILIEeHU. BeposTHOCTH
nonaianusi paBHo cooTBeTcTBeHHO 0,7 u 0,8. KakoBa BEposSTHOCTH TOTO, YTO 002 OXOTHHUKA
MOoNaayT B MUILICHb?
B kopoOke 5 Genbix u 7 yepHbIX mapoB. M3 kopoOku Hayran BeiOuparoT map. Kakosa
BEPOATHOCTH TOTO, YTO ITOT I1ap OembIi?
B kopoOke 6 Genbix U 5 yepHbIX mapoB. M3 KopoOKU BRIHUMAIOT OJIMH IIap M OTKJIAABIBAIOT €r0 B
CTOpOHY, OH OKa3bIiBaeTcs OenbiM. [locie 3Toro u3 KopoOKH BHIHUMAIOT ellie oJuH 1map. Kakosa
BEPOATHOCTH TOTO, UTO OH TOXKE OKaXETCsI OebIM?
Ky6, Bce rpanu koToporo packpaieHnsl, pape3anu Ha 1000 kyOukoB. KakoBa BepoSATHOCTH TOTO,
YTO HayraJl BEIOpaHHBINA KyOUK UMEET JBE pacKpaIleHHbIE TpaHu?
JIBa OXOTHHUKA CTPENSAIOT OJTHOBPEMEHHO M HE3aBUCUMO APYT OT Apyra 1o MuileHu. BepostHocTh
nonajaHusi cooTBeTcTBeHHO paBHa 0,7 u 0,8. KakoBa BepOSITHOCTh TOT, YTO TOJIBKO OJIMH U3
OXOTHHUKOB IOMAAET B LENhL?
B nByx simuikax HaxoJsATCs AeTand, B mepBoM -10 (13 HUX-3 cTaHAApTHBIE), a BO BTOpoM -15 (u3
HuX 6 crangaptHble). M3 kakoro sumka Hayraa 6epyT o ogHoi netanu. KakoBa BeposTHOCTD
TOTO0, YTO CPeJId BEIOPAHHBIX JIeTaNel OKaXXeTCs OJIHA CTaHAapTHAsl.
Tpoe cTpenkoB, 111 KOTOPBIX BEPOATHOCTH IOMAIaHuUs B 1I€JIb COOTBETCTBEHHO paBHbI 0,38,
0,75,0,7, nenatoT o ofHOMY BbIcTpeny. KakoBa BEpOATHOCTH TOTO, YTO TOJBKO ABa U3 CTPEJIKOB
MOMaayT B LEb?
Tpoe cTpenkoB, 111 KOTOPBIX BEPOATHOCTH MOMAJAaHUs B 1IEJIb COOTBETCTBEHHO paBHBI 0,8,
0,75,0,7, nenaroT o 0JTHOMY BbIcTpeny. KakoBa BEpOSTHOCTH TOTO, YTO TOJBKO OJIMH U3 HUX
MONajeT B 1eJb?
B nByx simmkax HaXoasATCs AeTayd, B mepBoM -10 (u3 HUX-3 cTaHIApTHBIE), @ BO BTOPOM -15 (13
HuX 6 craHgapTHeIe). M3 Kakoro smka Hayraa OepyT 1mo ofHoM netanu. KakoBa BeposTHOCTD
TOT0, YTO CPEJIM BHIOpaHHBIX JIeTalel OKa)KeTCsl OJIHAa HECTaHJapTHas.
Nmeercs S otpeskoB jymmHHOM 1,3,4,7 1 9cm. Onpeaenute BEpOSATHOCTh TOTO, UTO U3 TPEX HAyraj
BBIOpAHHBIX OTPE3KOB (U3 IaHHBIX) MSITH MOKHO TIOCTPOUTH TPEYTOIBHUK?
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13. Tpoe cTpenKoB, i KOTOPBIX BEPOSATHOCTH TOIMAaHKS B IIeJIb COOTBETCTBECHHO paBHHI 0,8,
0,75,0,7, nenaroT mo ofHOMY BEICTpeny. KakoBa BepOSTHOCTH TOTO, UTO XOTsI OBl OJIMH U3 HUX

onajacT B LIEIIb?

14. B amuke 4 GenbIX, 5 KpacHBIX M HECKOJIBKO CUHUX I1apoB. Haiiaute ol1iee KOIU4ECTBO IapOB B
SIIUKE, €CIIM BEPOATHOCTh BBIHYTh Hayraj CuHuil map paBsa 0,25.

15. B cymke nexat si010KH, Cpeid HUX 8 KPacHbIX, OCTaJIbHbIE- XKenThle. Haliaure Komu4ecTBo
KENTBIX 0JI0K, €CIIM BEPOATHOCTh BBIHYTh U3 CYMKH Hayraj KpacHoe si0;10ko0 paBHa 0,4.

16. Otaen nocTaBKM MUILIEPHH MOTYYHII 3aKa3 Ha (UPMEHHYIO MUY U IpYyTHe TPU BUIA THIILBL,
npu yeM 80 % KIMEeHTOB 3aKa3anu (upMeHHyro nuuny. OnpenennTte BepoITHOCTh TOT0, YTO
Cpeau JBYX Hayraja BHIOpaHHBIX 3aKa30B Oy/ET TOJIBKO OJUH HAa (GUPMEHHYIO ITHIIILY.

17. Y4yacTHUKY TeIeBU3MOHHOTO LI0Y pa3pelaeTcsi OTKPbITh J1Ba ceida u3 msaru. [Ipuuem npus
HAXOJUTCS TOJBKO B IBYX MX HUX. KakoBa BEpOSITHOCTH TOTO, UTO OYAYT pacKpbIThl 00a ceiida ¢

npuzamMu’?

18. BeposATHOCTh YCIENTHOTO MPOXO0KICHUSI BO BTOPOi Typ EBpOBUACHUS TBYX MY3BIKAIBHBIX TPYIIIT
paBHo 0,6 u 0,7 cooTBeTcTBeHHO. OMpeACIUTE BEPOATHOCTH TOTO, YTO 00€ TPYIIIBI HE IPOUIYT BO

BTOPOM TYP.

CamocrositesibHas padora Ne 20

Tema: YpaBHEHUS U HEPABEHCTBA
3ananme: Pemenue 3asau.
KosimuecTBo yacoB: 12

I_[e.]n, paﬁ()TbI: 3aerHI/ITB YMCHHA U HABBIKU 110 ypaBHCHI/Iﬁ 1 HECPABCHCTB pa3HbBIMU METOdaMH

1 BapuanTt 2 BapuaHT 3 BapuaHT 4 BapuaHT
_ _ 2w (x—5 1
4x .x2<0 4x 94;5_0 3x%+ax-4 x i};zh"? >0
I+zZx— 10—x 8+15X x

COS°X+6SiNx-6=0

25iN°X+7C0SX
+2=0

5-4sin’x=4cosx

Cc0S2X+9sinx+4
=0

logs(2x+1)=log;13+1

9-81"H=27"%

-log;(5-x)=log;2-1

7"°-147"=5

1+2X 1 2+.‘lf + :}_ E 2+3.‘1:< x-1 2
277> () '095(41 1) Q78 g6 —Igx > 31g2
2y —-3x=6, 2x—y=1, 2x +y =15,

2x+y=log;135 —log; 5

¥ 1y o
275/

!

-3y =log, 144 —log, 9

2y —x = 6,
92.t+_'.' — 32—3_1*

Hrorosas arrecranusa no ITucuunnHe «Maremaruka: a.m"eﬁpa, HadaJ/ia aHaJau3a, reoMeTpus>
B BH/J1€¢ INCBMECHHOI'0 JK3aM¢E€Ha
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YcioBuS BBINOJHEHNS 3aJaHU

. IIpouieHTHI.

. KonmnuectBo BapuanToB i oOyuaromuxcs — 4.

. Ciucox BOIpoCoB 10 Y4eOHOM nucnuiuinae «MaTtemaTrukay

2. DIeMeHTHI KOM6I/IHaTOpI/IKI/IZ MNEPECTAaHOBKU, pa3MCIICHUA, COUCTAHM.

(98]

[c <IN B e) SV I

9.
10
11

[Tonstue dynkuumu, rpaduxk GyHKIUH, YETHBIE W HEYETHbIE (YHKIUH, OOJACTh OIPEIACICHHS

GyHKIIHH.

. Iloustue cremneyu.

. TpI/IFOHOMeTpI/I‘IeCKI/Ie TOXAECTBA.

TpuronomeTpuyeckue TOXKAECTBA.
. JlJorapudm yucna.
. CBoiicTBa norapuMoB.

. 'paprikyt OCHOBHBIX 3JI€MEHTApHBIX (PYHKITHIA.

. CpoiictBa crenenu. JIeHcTBUS HAJl CTCIICHIMM.
. Tpuronomerpuueckue GyHKINUU, UX CBOHCTBA.

12. MeTozp! pemieHus Torapu(pMUIeCKUX YpaBHEHHUH, CHCTEM YpaBHEHUI.

13
14

. IlonsiTue BexTopa.
. Koopaunats! BekTopa.

15 JlelicTBrs HaJ BEKTOpaMHU, 3aJaHHBIMU KOOPAWHATaAMHU.

16. HaxoxaeHue HanOObIIET0 U HAMMEHBIIET0 3HaUeHus (DYHKIUU 110 ee rpaduKy.
17. HaxoxaeHue mpoMeKyTKOB BO3pacTaHus M yObIBaHUS (DYHKIIUU 1O €€ rpaduKy.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

JleprieHIUKySp ¥ HAKJIOHHAS.
[TpousBoaHas GyHKIUH.
DuU3NYECKUH CMBICT TPOU3BOIHOM.

Iap u chepa.

I'eomeTpuyeckue u3mMepeHus.
IIprmeHeHre ponu3BOIHOM.

Bpems BbinosHenus -240 MuUHYT.

['eomeTpruecknii CMBICT IPOU3BOIHOM.
HppanumonaibHble ypaBHEHMS, METO/IbI UX PEILICHMUS.
Mertoap! pemeHs TPUrOHOMETPUYECKUX YPABHEHUM.
[{nnuHIp ¥ KOHYC, CEYEHHE UX MIIIOCKOCTSIMHU.

rjaoniazab MOBEPXHOCTHU MHOT'OT'PAHHUKOB U TCJI BPAILICHU .

Ormerka Yuco 60215108, HEOOXOAMMOE 1JIsI OJYYCHHSA OTMETKH
«3»
9-14
(YIOBIETBOPUTEIHHO)
15-20
«4y (xoporro) .
(HEe MeHee OJJHOTO 3a/laHus U3 JOTIOJIHUTEIBHON YacTH)
21-30

«5» (OTIMYHO)

(He MeHee IBYX 3aJlaHW W3 TOMOJIHUTEILHON YacTH)

IIpumepHbIe BAapHAHTHI 3aJaHUI IS IPOBeIeHUs MUCbMEHHOI0 JK3aMeHa:

Bapuanr 1
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Oo6s13aTe/IbHASL YACTh.
Ilpu eévinonnenuu 3a0anuii 1-8 3anumume xo00 peuteHus u NPAGUIbHLLIL OMeEent.

1. (1 6) Terpanp crout 30 pyOieit. Kakoe Hanbosbliiee 4ucio TeTpajaeii MOKHO OyaeT KynuTh Ha 950 pyOueit
ocJje NOHMKEHUS IIeHBI Ha 25%?

2. (1 ©) bpuramup momkeH OTHpPaBUTH Ha paboTy Opuramy u3 3-Xx demoBeK. CKONBKO TaKUX OpHTag MOXHO
COCTaBUTH U3 8 YeIOBEK?

3. (1 6) IIpoxonuT 1 rpaduk PyHKOHH Y = -2x° yepe3 TOUKU:

a) A (0; -2) 6) B (-1; 2)

3/10-3/25

4. (1 6) Hatigute 3HaYeHHE BBIPAKCHUS ——————

32
y . 1
5. (1 6) Haitoure 3Hagenune COSc, ecinu Sin o = —3 uaelllyg
6. (1 6) Pernte ypasuenue 10g, (—l— X) =2

- > -

7. (1 6) JlaHBI BEKTOPBI a{— 8;2;0} u b{5;2;—1}. Haiiure koopauHaTel C = E a+b.

x-11
8. (1 0) Pemure ypaBHeHUE (E} =

9. Hopucyiite rpadhuk HEYETHOW PYHKITUN

B 3a0anuax 10-12, ucnonwviya zpaguk ynkuyuu Y\ = f(X) (cm. Hudice),

onpedeﬂume u 3anuwiume omeemnt.

10. (1 6) Hambomnpiiee 1 HanMeHblee 3HaU€HUS (PYHKIINH.

11. (1 6) ITpu xakux 3HaueHusx x f (X) <0?
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12. (1 6) IlpomesxyTKH Bo3pacTaHusi 1 yObIBaHUS (PYHKIIHH.
Ilpu évinonnenuu 3a0anuii 13-18 3anumiume x00 pewieHusn u nOJIYUeHHbLIL OMGEM.

13. (1 6) 13 ToukHu A K IJIOCKOCTH Kpyra MpOBeAEH HMEPICHAUKYIISP AIUHOU 4 cM, paauyc kpyra 3cM. Haiinure
PACCTOSHUE OT TOYKH A 710 TOYKU Ha OKPYKHOCTH.

14. (1 6) Touka IBHKETCS IO TIPSAMOI CO CKOPOCTBIO 3(’[) = 3t” — 4t . OnpejenuTe YCKOPEHHE TOYKH B MOMEHT

Bpemenn t =2c.

15. (1 6) HaiinuTe obmacts onpeneneHust QyHKIMH Y = X — 5.

16. (1 6) Pemmmre ypasuenne +14+5x =7
. V4
17. (1 6) Pemute ypaBHEHHE sm(x + Zj =1
18. (1 ©6) B oceBom cedueHnH HMWIMHApA MOTYYWICA KBaapar IUIOMIAAbI0 4 cM’. Haifgure Iuromans OCHOBAaHHS
LWINHIPA.

JIOHOI[HHTEJIBH{IS[ 4acCThb.

IlIpu evinonnenuu 3adanuii 19-22 3anuniume xo0 pewienus u nPAsUIbHbLI OmMeem.
19. (3 6) Haiimure mpomeskyTku yobiBanus ¢pyHkimu f (X) =x*+8x*-3

20. (3 0) JAnmra BeIcOTH! ITTMHAPA Ha 10 cM OOIbINe JUIMHBI panyca OCHOBAHUS HIJIMHIIPA, a TUTOIIAIb ITOTHOM
TIOBEPXHOCTH IMIHHAPA paBHa 144w cm®. Haiiti 06beM LumHHIpa.

X+y=38

21. (3 0) Pemmre cucrem aBHEHUN
30) yop {mg7y:1—mg7x

22. (3 6) Haiigute pemenue ypaBHeHus COS2X + 2C0S> X —sin2x =0
Bapuanrt 2
Oo0s13aTe/IbHASL YaCTh.
Ilpu évinonnenuu 3a0anuii 1-8 3anumiume x00 peutenus u nPaAgUIbHblil OMeEent.

1. (1 6) Hanor Ha noxoasl coctasnsier 13% ot 3apabotHoii maTel. [locie yaepkaHus Hajora Ha J0XoJlsl Mapus
KouncrantunoBHa nonyuwia 9570 pyOseit. Ckoiibko pyOisieli cocTaBiisieT 3apaboTHas Iuiata Mapuu
KoHcTaHTHHOBHBI?

2. (1 6) CxoapKuMU crIOCOOaMH MOKHO PaCCTaBUTh 6 TOMOB SHIIMKIIOTIEIUH, YTOOBI OHH CTOSIITH B Oecriopsiake?

3. (1 6) Onpenenure, Kakue U3 NEPEYUCIICHHBIX TOUEK NpUHAAIekaT rpaguky Gynkuun f (X) =sin X

V4 T
B| -1 C(0;-1 D|=;0
(2 j (04 (4 j
1
64 )3 / 81
4. (1 6) Beruucnute 3HaYeHHUE BEIpAKECHHUS | —— | —4/——
125 625
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. 4
5. (1 6) Haiinure 3Hauenue SIN ¢ , €cau U3BECTHO, YTO COSX = g naelu

6. (1 6) Pemure ypasrenue log,(2x +1)=log, 5+ log, 8

- > o

7. (1 6) Jlanbl BEKTOPHI a{3;0;—2} u b{— 1;5;2}. Haiigure xoopaunatel C =2a+b .
8. (1 6) Pemmte ypaBuenne 3> = 9%

9. YkaxuTe rpaduk GyHKIMH, 3a1aHHON popmysoit Y = 0,5”

"
B 3aoanusx 10-12, ucnonvsya zpagux ¢ynxyuu Yy = f (X) (cm. Hudice),
onpedenume u 3anuuiume omeem. \ ]’_,/‘--..\
10. (1 6) ITpu xakux 3Hauenusx x f (X) >07? \ / \
11. (1 6) Haubonpmiee u HanMeHbIIee 3HAYSHUS (PYHKITHH. S \,\ ’."’ “ ) \\ )
12. (1 6) IlpomexxyTku Bo3pacTaHus U YOBIBAaHUS (PYHKIIHH. 1 [ \

Ilpu eévinonnenuu 3a0anui 13-18 3anuwiume x00 pewienus u NOJIYUEeHHBLIL OMEEM.

13. (1 6) Ot 35ekTpuIecKoro croyda BEICOTOH 5,8M K JOMY, BBICOTa KOTOPOTO 3,9M, HaTSAHYT Kabenb. OnpeaennTe
JUTHHY Ka0OeJIst, eCJIi pacCTOSIHUE MEXK/Ty JOMOM U CTOJIOOM 3,4 M.

14. (1 6) Temo nBWXKeTCS MOMPSMON TaK, YTO PACCTOSIHME S HAYAIbHON TOYKOW HW3MEHSETCS 10 3aKOHY
S(t)= 5t—0,5t, rue t- Bpemst aBWKeHUs B cekynaax. Haiijure cKOpOCTh uepe3 2 CEKYHJbI TOCIE

HayaJia ABM>XKCHUA.

15. (1 6) Haiimure o6nacts onpenenenus Gpyukuun Yy = l0g, (X - 5)
1
16. (1 6) Pemnte ypaBHEHHE 3 VX+2=9

17. (1 6) Peumre ypaBuenue COS® X +COSX = —Sin® X
18. (1 6) Beicora koHyca paBHa 12 cM, paJinyc OCHOBaHUI PaBEH 5 CM. BRIYUCIIHTS JITMHY 00pa3yroliel KoHyca
JlonoJiHUTeIbHAS YACTh.

Ilpu eévinonnenuu 3a0anuil 19-22 3anuwiume xX00 pewieHus U NPAGUILHBLIL OMEEM.
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19. (3 6) Haiizure npoMesxyTku Bozpactanus GyHkiuun | (X) =2x* —5x? —3x

20. (3 6) OcHOBaHHE MUPAMUIBI — IPSIMOYTOJIbHBIA TPEYTOJIbHUK, OJIUH M3 KaTETOB KOTOPOI'o paBeH 12 cM,
npoTHBoNeKaneit emy yron 60 . Kaxoe GoxoBoe pebpo 13 cm. HaiinuTe 065EM mupaMussL.

X+y=28
21. (3 6) Pemiute cucremy ypaBHEHHHA
log, x=1-1log,, ¥
22. (3 6) Pemmre ypaBaenne 1—C0S4X = Sin 2X
Bapuant 3
Oo6s13aTesibHASA YACTh.

Ilpu évinonnenuu 3a0anuii 1-8 3anumwiume xX00 peuienus u nNPpagUIbHbLIL OMEent.

1. (1 6) 1 metp curna cromn 80 pybneit. Ckoabko MOXKHO KynuTh TKaHu Ha 1000 pyOinelt, ecay aqMUHHCTpaus
MarasuHa B 4ecTb IIpa3IHUKa caenana ckuaky 10%?

2. (1 6) U3 10 xkanguaaToB HYXHO BBIOpaTh 3-X Ha KOH(epeHuo. CKOIBKHMHU CITOCOOaMHU 3TO MOXKHO CHIEaTh?
3. (1 6) IIpoxoaut su rpaduk GyHKIHK Y = —2X? uepes TOUKH:
a) A (0,5;-0,5) 0) B (-1,5;1,1)
8§ 1
4. (1 6) BoI4MCINTE 3HAYEHHE BhIpaXkeHus 8° - 6418
o . 22
5. (1 6) Haiigure 3nauenne COScx, ecau SiN o = 3 aecllq

6. (1 6) Pemmure ypaBHenue |ng(4 — X) =2

7. (1 6) JlaHbI BEKTOPBI a{5;—1;2} u b{3;2;—4}. Haiiaure KOoOpauHAThI Z = g— ZB .

8. (1 6) Pemnre ypaBuenune 4” -2* =64

9. (1 6) Hopucyiite rpaduk 4eTHOH PyHKINH

—leee z - -

B 3aoanusx 10- 12, ucnonvdya cpagpux Qynkyuu Y = f(X) (cm.

Hu.)lce), : onpedeﬂume u 3anuniume omeem.

2k . ' ' 101



10. (1 6) Haubonpiee u HauMeHblIee 3HAYCHUS! (DYHKINH.

11. (1 6) IIpomesxyTkH Bo3pacTaHusl U YObIBaHUS (DYHKIIUH.
12. (1 6) INpu kaxkux 3Ha4eHuUsX x f (X) <0

Ilpu évinonnenuu 3a0anuii 13-18 3anumwiume x00 peuwieHus u NOJIYUEeHHbLIL OMGEM.

13. (1 6) Cropona kBazgparta paBHa 4 cMm. Touka, paBHOYIaJICHHAsI OT BCEX BEPILMH KBaJpaTa, HaXOJAUTCS Ha
paccTosTHUM 6 CM OT TOYKH MEePeCceUeHus ero AuaroHaneid. Haliaute paccTostHue OT 3TOM TOUKH 10
BEpLIUH KBaJpaTa.

14. (1 6) MarepuaibHas TOUKA JABMXKETCS 10 IPSIMOI CO CKOPOCTHIO S(t) =6t% —10t (9, m/c; t, ¢). Haiimre

YCKOpPEHHE TOUYKH B MOMEHT Bpemenu t = 3c.

15. (1 6) Haiigute obnacts onpeaencHust yHKuun Y =/ X—5.

16. (1 6) Pemute ypaBuenne 3 X +1 =2
T 3
17. (1 6) Pemmre ypaBHeHuE COS(ZX — gj = %
18. (1 6) Beicota munmmagpa 10 oM, a paguyc ocHoBanus | cM. HaiimuTe miomias 0ceBOTo ceueH sl MAIHHPA.

JIOHOJIHHTCJIBH{ISI 4acCThb.

Ilpu évinonnenuu 3a0anuii 19-22 3anumwiume x00 peuwieHus U NPAGUILHBLIL OMEem.
19. (3 6) Haiimure mpomesxyTku yobiBanust Gyukuum | (X) =x*-2x*-3

2
20. (3 0) [Iimomaap oceBoro ceueHus: KOHyca paBHa 216 cM*, nuaMmeTp ocHoBaHus 24 cM. OnpeaeauThb IIonab
OOKOBOM MOBEPXHOCTH KOHYCA.

X+4y =16

21. (3 0) Pemmnre cucrem aBHEHUH
(36) yIP {Iog7y—log74zlog7(x+1)

22. (3 6) Haiizute pemenne ypaBHeHns: 3C0S° X +4Sin XCOSX +5sin? X = 2
Bapuanr 4
Oo6s13aTe/IbHAs YACTb.

Ilpu eévinonnenuu 3a0anuil 1-8 3anumiume x00 peuwienus u NPAGUIbHLLIL OMEEnt.
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1. (1 6) ®nakon mwammyHs ctout 160 pyOneii. Kakoe nambGosnbiiee uncio GaakoHOB MOXHO KynuTh Ha 1000
pyOuteii Bo BpeMs paciipofaku, KOT/Ia CKUIKa cocTaBiieT 25 %.

2. (1 6) CxonbKuMH CIOCO0aMHU MOTYT Pa3MECTHTHCS 5 UEIOBEK BOKPYT CTOMA?

3. (1 6) Onpenenute KaKue U3 IEPEUNCICHHBIX TOUEK NpUHaIekaT rpaguky QyHKIHH f (X) = COS X

B (%;Oj C(0;-1) D (%;—1)

4. (1 6) HatimuTe 3Ha4YCHIE BRIPOKCHIS 4‘/6+10 -4‘6_‘/E

. 1
5. (1 6) Haiigure 3nayenue SIN & , enu u3BeCcTHO, uT0 COSX =— nu @ € IV u
6. (1 6) Pemute ypaBHeHHE |Og5(5 - 5X) =2log; 2

7. (1 6) JlaHbI BEKTOPBI a{l;—3;4} u b{— 2;0;6}. Haiiaure KoOpauHAThI Z = g— B

N |-~

8. (1 6) Peumre ypasuenue 3° 2 =81

9. (1 6) Ykaxwure rpadux GpyHkimy, 3axanHoi Gopmynoit Y =10g, X

B 3a0anusax 10-12, ucnonvsya zpagux gynxyuu Yy = f (X) (cm.

HUJICe), onpedenume u 3anuuiume omeen. ' / \,
10. (1 6) IlpomexxyTKH Bo3pacTaHus U yObIBaHUS (PYHKIIUH. q /,/ ;

11. (1 6) HanGomnpiree n HanMeHbIIIee 3HAYCHHUE ()yHKITHH. L ! %

12. (1 6) Ipu kakux 3HaueHusx x f (X) >0 \\' /

Ilpu evtnonnenuu 3adanuit 13-18 3anuwume xo00 pewtenus u
ROJIyUeHHbLI Omeen.

13. (1 6) Haknonnast AB cocrainsieT ¢ mockocthio o yroi B 30, mpuuém AB=4 cm. Haitnure mmmny
NEePIEHINKYISIPa, OMYILIEHHOTO U3 TOYKU A Ha IJIOCKOCTH O.

14. (1 6) Teno ABWXKETCS MO 3aKOHY S(’[) =t> -4t +3. Onpenennure B KaKOil MOMEHT BPEMEHH TEJIO OCTAHOBUTCS?

5
15. (1 6) Haiigure obnacte onpeseneHus GyHKIUN Y = _5
X —
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16. (1 6) Pemnte ypasuenne v9 — X* =0
17. (1 6) Pemnte ypaBHenue 2tgx = 2

18. (1 6) Panmnyc mapa pasen 50 cMm. HaiinuTe inHY OKpY>KHOCTH U IIIOIIAb CEUCHUS, HAXOAIICTOCs Ha
paccTossHUH 48 CM OT IIEHTpA.

JomosiHuTeIbHAS YACTD.

Ilpu évinonnenuu 3a0anuii 19-22 3anuwiume x00 peuwieHus U NPAGUILHBLIL OMEEm.
19. (3 6) Haiimure npomexyTku Bo3pactanus Gpynkuun f (X) =x*-8x*+3

20. (3 6) CTopoHBI OCHOBaHHS TPSIMOTO Mapajuienenureaa 6 cM u 4 cMm, yroi Mexay HuUMH paseH 60 . [luaronans
OompImieit rpanu paBHa 10 cM. HafiguTe mmommams mMoJTHOM MOBEPXHOCTH MapalljIe/ICITHITC IA.

X+y=6

21. (3 0) Pemmre cucrem aBHEHUN
) yop {mgzyzs—Msz

22. (3 6) Haiizute perenue ypasHeHus Sin’ X — 25iN XCosX —3¢0s” X =0
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