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1. Hasnauenue KHWUM: paboma npeonasnauena 011  nposedeHus  npoyeoypbl
NPOMENCYMOYHOU ammecmayuy 00yuarwuxcsa no yueonomy npeomemy «Mamemamuxay
Oasa) 6_10 xknacce.

2. ®opMa NpOMe:KYTOYHOIi aTTeCTAllMU: TeCTOBasi padoTa.

3. XapakTepucTHKa CTPYKTYpbl U coaep:xkanusi KUM: paboma cocmoum uz _12
3a0aHul,
8 u3 xomopwix npedcmasnsiom coboil mecmosvle 3a0aHUsL 3aKPbIM020 Mund (¢

8b100POM 8APUAHMA OMBEMA);
4 - 3a0anus ¢ pazeepHymvlm OMEemomM Ha NOCMABIIEeHHbLIL BONPOC.
4. KoJn4ecTBO BAPDHAHTOB: 2_

5.I1peamMeTHbIe IUIAHUPYEMbIe Pe3yJIbTAThHI 0CBOEHHS Y4eOHOr0 MpeIMeTa:
B pesynbrare u3yueHus MaTeMaTUKU Ha 0a30BOM YPOBHE YUCHUK JIOJDKEH:
3Hamv/noHUMamy

e 3HAaUEeHHE MaTEMaTHUYECKOM HAayKHU IJId pCIICHHUA 3a/la4d, BO3ZHUKAIOIINX B TCOPUN U
[paKTUKE, IMHUPOTY M B TO KE BpeMs OrPAHUYCHHOCTb IPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHAJIHM3y M WCCICAOBAHUIO NPOLECCOB M SIBICHUI B
IPUPOJIE U OOIIECTBE;

e 3HayeHHE IPAKTUKH KM BOIPOCOB, BO3HHKAIOIIMX B CAMOW MaTeMaTHUKe IS
(OpPMUPOBAHUS U PA3BUTHS MATEMATHUCCKON HAYKU; UCTOPUIO PA3BUTHUS TOHITHS
4pclia, CO3[aHUsS MAaTEMAaTHYECKOrO AaHAllN3a, BO3HUKHOBCHUS U  Pa3BUTHS
reOMEeTpHH;

® YHUBEPCAJbHBIH XapaKTep 3aKOHOB JIOTHKH MAaTEMaTHYEeCKUX PACCYKICHUH, WX
HNPUMEHUMOCTD BO BCEX 00JIACTSIX YEIOBEUCCKOM IS TEIbHOCTH;

L4 BGPOHTHOCTHLIﬁ XapaKTCPp pAa3JIMIHBIX MMPOLIECCOB OKPYXKAOUICTO MUPA,

Anreopa
ymembo

® BBINOJHATH apuPMETHUYECKUE JCHUCTBUS, COYETass YCTHbIE W MHUCHbMEHHBIC
MIPUEMBI, IPUMEHEHNE BBIYUCIUTENBHBIX YCTPOICTB;

® TPOBOAMUTH MO M3BECTHBIM (pOpMyJIaM M TIpaBUjIaM Mpeodpa3oBaHUsi OYKBEHHBIX
BBIPXCHH, BKITFOUAIONUX TPUTOHOMETPpHUIECKHUE (DYHKITUY;

® BBIYHCISATH 3HAUCHUS YMCIIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAS
HEO0OXOUMBIE MMOJCTAHOBKU 1 IPEOOpa30BaHNS;

UCNOIb306aMb NPUOOPEMEeHHbLE 3HAHUA U YMEHUA 8 NPAKMUYECKOUl 0esAmeIbHOCIU U
NO6CEOHEBHOU HCUZHU OJ1A:

® [IPAKTHYECKHX pacyeToB IO Qopmyaam, BKIOYass (GOpMyNbl, CoJepKallie
TPUTOHOMETpHUYECKHUE (DYHKIIMU, UCTOIB3YS TPHU HEOOXOIUMOCTH CIPABOYHBIC
MaTepHalbl U MPOCTEHIINE BHIYUCIUTENbHBIE YCTPOHCTBRA.

DOyHKUUM U TPaPUKHU
ymembo

e oOmnpeesaTh 3HaueHue (YHKIMM MO 3HAUYEHUIO apryMEeHTa MpHU Pa3IHYHBIX
crocobax 3agaHus PyHKINU;

® CTPOUTH rpaUKU U3yYCHHBIX (DYHKIINMH;

e OMHCHIBATh MO TpadUKy U B NPOCTEHIIHUX ciIydasx 1o (opmysie MOBEIEeHUE U
cBoOWicTBa (YHKUMH, HAXOAUTh MO Tpapuky (yHKIMKA HAuOoJIbIIME U
HAaWMEHBIIINE 3HAYCHUS;

® pelaTh YpaBHEHHMS, MPOCTEUINNE CHUCTEMbl ypPaBHEHHUM, HMCIIOIb3yd CBOWCTBA
¢GyHKUUH 1 uX rpaduKoB;

UCNOb306aMb NPUOOPEMEHHbLE 3HAHUA U YMEHUSA 6 NPAKMUYUECKOU 0eAmeabHOCIU U



NO06CEOHEBHOUl HCUZHU 01

® OMHCaHUS C MOMOIIBI0 (DYHKIMA pa3IMYHBIX 3aBUCUMOCTEH, MPEICTaBICHUS MX
rpau4ecku, HHTEPIpEeTaluy rpaduKoB;

Havyana maTeMaTH4yecKoro aHajusa
ymemp

® uccleqoBaTh B MPOCTEHHIMX ciydasX (YHKIUM HAa MOHOTOHHOCTb, HaXOAWTb
HauOoyblle W HaWMEHbIIWE 3HaueHHA (YHKIMHA, CTPOUTH  Tpaduku
MHOTOWIEHOB M TPOCTEHIINX PALUOHAIBHBIX (YHKIMHA € MCHOJIb30BAHUEM
anmnapara MaTeMaTHYeCKOro aHalu3a;

UCROJ16b306AMb NPUOOPEMEHHbIE 3HARUA U YMEHUA 8 NPAKMUYECKOU 0eAmeIbHOCHU U
NOBCEOHEBHOI HCUZHU OJ1A:

e pelnieHMs NPUKIAJHBIX 3a4ad, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX U
¢u3nyeckux, Ha HauOONbLUIME U HAUMEHBUIME 3HAYEHUS, HA HAXOXJEHUE
CKOPOCTH M YCKOPEHHUS;

YpaBHeHUs1 U HepaBeHCTBA
ymemp

® pelaTh NPOCTENUIINE TPUTOHOMETPUUECKHUE YPAaBHEHUS, UX CUCTEMBI,

® COCTaBJISITh YPaBHEHMS U HEPABEHCTBA 110 YCJIOBUIO 3a]a4H;

® JCNOJIB30BaTh Ul MNPHUOJIMKEHHOTO pEIleHUs YypaBHEHUH M HEpaBEHCTB
rpadu4ecKuil METOx;

e 1300paXkaTh Ha KOOPJAWHATHOH IJIOCKOCTH MHOXKECTBA PEIICHUI MpOoCTEHIINX
YpaBHEHUH U UX CHUCTEM;

UCnoIb306aMmb NPUOOPEMENHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmMeNbHOCIU U
NO6CEOHEBHOUl HCUZHU OJ1A:
® [IOCTPOEHHMSI U UCCIICJOBAHMS TPOCTEHIINX MAaTEMATUYECKUX MOIETIEH.
I'eomerpus

ymemup:

® pacIio3HaBaTh Ha YEPTEkKaX U MOJEISAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH
TpEeXMEPHBIE OOBEKTHI C UX OMHCAHUAMHU, H300paKCHUSIMH,

® ONHUCHIBATHh B3aMMHOE PACIOJOXKECHHE MPSAMBIX M IJIOCKOCTEH B NMPOCTPAHCTBE,
apryMEHTHUPOBATH CBOM CYXJICHUS 00 TOM PACIIOIO0KCHHH,

® AHAMM3UPOBATH B MPOCTEHUINMX CIy4asX B3aHMMHOE PAaCIOJOKEHUE OOBEKTOB B
MIPOCTPAHCTBE;

e pemaTh IJIAHUMETPUYECKHE M MPOCTEUINE CTEPEOMETPUYECKHE 3a7avyd Ha
HaX0JICHUE T€OMETPUUECKUX BEJIMYUH (JIJIUH, YTJIOB);

® UCIOJb30BATh MPU PEUICHUU CTEPEOMETPUUYECKHUX 3a]au [UIAHUMETPUUYECKHE
(haKThI U METOJIBI,

® T[IPOBOJIUTH JOKA3ATEIbHBIC PACCYXKACHUS B X0OJI€ PEIICHHS 3aa4.

UCNOb306aMb NPUOOPEmeHHble 3HAHUA U YMEHUSA 68 RPAKMUYUECKOU 0eameTbHOCImU U
HOBCEOHEGHOIL HCUZHU OIS
e yccienoBaHus (MOACITMPOBAHUS) HECIOXXHBIX TMPAKTHYCCKUX CHUTyalluid Ha
OCHOBE M3YYEHHBIX (hOPMYI U CBOICTB (uUryp.

6. Conep:xanue KUM

Ne [TpoBepsiembIe PIEMEHTHI COACPIKAHUS YpoBeHb MakcumanbHoe
3aJaHusd (6aszosviii — b) KOJINYECTBO
0aJoB 3a
3a7aHue
1 BBITIOTHATH BEIYHUCIICHUS U b 1
npeoOpa3oBaHUs




2 MIPOBOAMTH 10 U3BECTHBIM PopMyIaM U b 1
npaBujIaM peoOpa3oBaHus OYKBEHHBIX
BBIPAYKEHH, BKIIFOYAIOIINX
TPUTOHOMETPHUECKHE QYHKITHH

3 ONpeAeNsiTs 3HadeHue (QYHKIUU TI0 b 1
3HAYEHUIO apryMeHTa P Pa3IMYHbIX
crioco0ax 3afaHus GyHKIUU

4 YMETH pellaTh HEPaBEHCTBA b 1

5 BBITIOJIHSATH BBIYMCIICHUS u b 1
peoOpa3oBaHUs

6 yMETh pemaTh MOKa3aTeIbHbIC b 1
ypaBHEHUs

7 yMeTb  pewmaTth  Jorapudmuyeckue b 1
YpaBHEHHUS

8 OMHUCHIBATh B3aMMHOE PACIOJIOKEHUE b 1

MPSIMBIX U TUIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTUPOBaTh CBOM CYXIEHHUS 00
3TOM PACIIOJIOKCHNH;

aHAJIM3UPOBATh B IIPOCTEUINUX CIydasix
B3aMMHOE€ PpAaCIOJIOXKEHHE OOBEKTOB B

IPOCTPAHCTBE
9 pacro3HaBaTh Ha 4epTekax U MOZEIAX b 1
MIPOCTPAHCTBEHHBIC hopmbr;

COOTHOCHUTH TPCXMCPHBIC 00BEKTHI C UX
OIIMCaHHAMU, I/I306pa)KCHI/IHMI/I

10 peraTh TUIAHUMETPHUCCKUE u b 1
MPOCTEUIIINE CTEPEOMETPUYECKHE
3a1a4u Ha HaX0XKICHHE
reOMETPUYCCKUX BEIHYUH (IJIUH,

YTJIOB)

11 peuiaTh HEpPABEHCTBAa, HCCIEAOBAaTh B b 2
NPOCTEHIIMX  Ciiydasix (QYHKIOUH Ha
MOHOTOHHOCTb, HaXOJUTh HAWOOJbIIUE
Y HaMMEHbIINE 3HaYeHUs QYHKIUH

12 UCIOJIb30BaTh npu pelieHuu b 2
CTEPEOMETPUIECKUX 3a1a4
TUTAHUMETPUYECKHE (PAKThl U METOBL;
MIPOBOJIUTH JI0Ka3aTesIbHbIC
paccyXJIeHHUs B XOJI€ peuIeHHs 3a/1a4;
HCCIIEI0OBaHNE (MozenupoBaHue)
HECJIOKHBIX TMPAKTUYECKUX CHUTYyallHid
Ha OCHOBE W3YYEHHBIX (GopMylT u
CBOKCTB (huUryp

7. TIpoaosKuTeJIbLHOCTb BbINOJHEHHs PadoThl o0yuarmmmucs: 80 vunym

8. IlepeyeHb TOMOTHHUTEIHLHBIX MATEPHAJIOB U 000PY/10BaHUsI, KOTOPOE UCIOJb3YeTCs
BO BpeMsl BBINOJHEHHS PadoThI (1abopamopHoe obopyoosanue, ciosapu, TCO u m.o.)
Hem

9. Cucrema oueHMBAaHUS BbINMOJIHEHHS OTeJbHBIX 3aJaHUIl 1 PadOThHI B LIEJIOM
Brimonnenue xkaxxmoro us 3axanuii ¢ 1 mo 10 ouenuBaercs 1 0ayuiom. 3aganue
CUUTAETCS BBITIOJIHEHHBIM BEPHO, €CIIM YUCHHK JaJl BEPHBII OTBET.
Brimonnenue 3aganus 11, 12 onenuBaetcs 0 wim 2 0ajiaMy B COOTBETCTBUU C
KPUTEPUSAMHU U KJIFOYaMHU, IPUBEIEHHBIMH B 11.13.



MakcumasbHBIM 0asut 3a BEIOTHEHUE BCel paboThl - 14,
IlepeBon mepBuUYHBIX OauioB B OTMETKM MO MATHOAIIBLHOW — IIKaje
OCYIIIECTBIISIETCSI B COOTBETCTBUU C TAOIUIICH:

OTMeTKa «2» «3» «4» «5»
[lepBuuHbIe 6ambl 0-6 7-9 10-12 | 13-14

10. Onucanue ¢popmsbl 6J1aHKa VIS BHINOJHEHUs] PadoThI: paboTa BBIIOIHIETCS
HEIMOCPECTBEHHO B TEKCTE pabOThI, OTBETHI BHOCATCS B COOTBETCTBUU C YKa3aHUSIMH B
3a/laHUsX.



11. MacTpyKuus A8 y4almmuxcst

12.

Ha Bemonnenne pa6otsl orBogurcs 80 MuHyT (0€3 ydera BpeMEeHH JUIS
MIPOBEJICHUS] HHCTPYKTAXKa U 3alIOJTHEHUS pErUCTPAllMOHHOMN YacTu OJaHKa).

Pabora Bxitouaet B ce0s1 12 3amaHuid.

[pu Bemomnennn 1-10 3amaHuii HY)XKHO yKasbIBaTh TOJBKO OTBETHL. M3 Bcex
NPUBEJCHHBIX K 33JaHUIO0 OTBETOB BEPHBIM TOJBKO OJIMH, €r0 HEOOXOJUMO OOBECTH
(1u6o o6BecTH nKdpy, COOTBETCTBYIOIIYIO BEPHOMY OTBETY). Eciiu BbI ommOaucey npu
BBIOOpE OTBETA, TO 3aUEPKHUTE HEBEPHBINA OTBET («KpecToM» — X) M 00BeAUTE JPyron
OTBET.

B 3agannu 11 HeoOxoauMo 3anicaTh penieHue, Bce HEOOXOIUMbIE BBIYUCICHHUS.
B 3amanum 12 HeoOXomuMmMo caenaTth UYepTeX, TMPEICTaBUTh JOKa3aTeIbHBIC
paccyX/1eHus, 3alUcaTh PEeLICHHE.

[Ipn HEOOXOIUMOCTH MOXKHO IOJIb30BaThCsl YEPHOBUKOM. 3allMCU B YEPHOBHUKE
NpOBEPATBCS U OleHMBaThcs He Oyayr. [lpu BeimomHeHMHM pabOTHl  HENb3s
MOJb30BATBCA  Y4eOHMKaMM,  CIPaBOYHBIMM  MaTepHallaMH,  3JIEKTPOHHBIMU
YCTPOMCTBAMMU.

BbInosHATE 3aaHNs MOXKHO B JIFOOOM HOpSIZIKE, TJIaBHOE — MPABUJIBHO PEIINTh Kak
MOXKHO Oonpiie 3amaHuii. CoBeryeM BaM 118 3KOHOMMM BpEMEHM NPONYCKaTh
3aJJaHue, KOTOPOE HE yIaeTCsl BBINOJIHUTD Cpa3y, U MEPEeXoquTh K cienyromemy. Eciun
1ocJie BBIMOJIHEHUS Bcel paboThl y Bac octaneTcs BpeMs, MOXKHO OyJeT BEpHYTHCS K
HPOMYIIEHHBIM 3aJaHUSM.

Kenaem ycnexa!

Texcr padoThl: npuaraercs, pacrneyaTbiBaeTCs Ha JUCTax popmaTta A4 ¢ ABYX
CTOPOH.

13. Ki1r04 ¢ oTBeTaMM [1J151 IPOBEPKH

Bapuant 1 2 3 4 5 6 7 8

1

2




1 Bapuant

| yacTn
Bri6epuTe BepHBI BApHAHT OTBETA.
. 40° - 471
1. Haiigute 3HaueHe BBIPAKEHUS: T
1. 40 2. 400 3. 100 4.160
sin 2x cos X
2. YupoctuTe BbpakeHue 1—
2sin X
1. sinx 2.COSX 3. sin? x 4. cos’ x
i
3. [Jana pyskums y = sin 2x . Berauciure y( 6) :
1
. B 2. * 3. V2 4.1
2 2 2
4. Kaxaomy u3 4eThIpEX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJJHO U3 PEIICHHUN U3
MPABOro CTOJIONA. Y CTAaHOBUTE COOTBETCTBUE MEXKTy HEPABEHCTBAMU U MHOKECTBAMU UX
PELICHUSIMH.
HEPABEHCTBA PEILIIEHWA
1 B e
A) >0 D 2
x—=2)(x-3) p) J— 7
B) 37 >3 3) 3
B) log; x<-1 img %
3 4 g
X —
I) _3< 0 2 3
X—2
Brumire B mpuBEeICHAYIO B OTBETE TAOIHITY TTOJT KaXK10 OyKBOW COOTBETCTBYIONTYIO P PY.
A b B r
logg 5
5. HaiinquTe 3HaueHue BbIpaKEHUS: 36
1.5 2.25 3.-5 4.5
6. Haiiute KkopeHb ypaBHeHus: 3°° =81
1.7 2.5 3.6 4.2

7. Haiigure kopenp ypaBaeaus: log, (X —3) = 6

1. 7 2.67 3.5 4.-4



8. JlaH mpsAMOYTOJIbHBIN Napajieenunet.
BeisicHUTE B3aMMHOE PacIioyioskeHUe MPSIMBIX M U a.

Dl Cl
l B
A, ; ’ m
N\ : //v/
A —
="
a/n/ ‘6/—— . i | 0
P L
b £
A B

1. nepecekaruuecs; 2. CKpelujuBarluecs; 3.napajjiesbHble; 4. nepneHJuKyJIspHbIe

9. ITnockocTs, mpoxoasimas yepe3 Tpu Touku A, B u C, pa3buBaet kyO Ha JBa MHOTOTPaHHHU-
ka. CKOJIBKO TpaHel y MHOTOTpaHHUKA, Y KOTOPOTO OOJIbIIe TpaHen?

A !
1. 5 2.7 3.15 4.9
10 HaﬁI[HTC JAuaroHalib Hp}IMOYTOJIBHOFO napannenennnena, €CJIn €ro I/I3MepeHI/ISI paBHLI
1,1u2.
1.2 2.4 3.6 4.6
Il vacTh

11. Pemmte HEPaBEHCTBO: Iong (x—4)+1log Jg(x +1) <2

12. B tpeyronbauke ABC AB = BC = 25, AC = 48, BD — nepneHAUKYISIp K MIOCKOCTH
ABC, BD = 15 . Haiinure paccrostaue ot Touku D o npsimoit AC.



2 BapuaHT

| yacTh
Bri6epuTe BepHBI BApHAHT OTBETA.
4011 . 4—11
1. Haiiaure 3HaueHNe BBIpAKEHUS: T
1. 100 2. 400 3.10 4.16
COS 2X .
2. VYnpocrtute BeIpakeHHe ——— —— —SIiN X
COS X —SIn X
1. sinx 2. COSX 3. sin? x 4. cos® x

X
3. Jlana pynkius Y = COSE. Beruucnure y(m).

1 B 2. 1 3 V2 4.1

2 2 2

4. KaxaoMy u3 4eThIpeX HEpaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO M3 pEIIeHUI H3
IPaBoro crojdua. YCTaHOBHTE COOTBETCTBUE MEXKAY HEPABEHCTBAMHM U MHOXKECTBAMHU HX

PELICHHUSMH.
HEPABEHCTBA PEIIEHMA
Y LA B L, .
A) —(X 2) <0 D 1
x-1
_ — L e e
B) 2™ <05 2) 1 >
B) log, x <-1 3) LU
2
I) (X-1)(x—2) <0 2 l
w..
2

Brumiure B npUBEACHHYO B OTBETE TAOUITY IO KaX/I0 OYKBOH COOTBETCTBYIONIYIO UDPY.
A b B r

5. Haiiaute 3HaueHne Boipaskenns 9'°%*
1.16 2.9 3.4 4. 36

6. Haiinure kopenb ypaBHeHus: 5% =125
1 5 2.25 3.-5 4.5

7. Haiigure kopenb ypaBaerus: logs (X —2) =3
2. 6 2.11 3.29 4.1



8. JlaH npsAMOYTOJIbHBIN Mapasieenumnet.
BrlsicHUTE B3aMMHOE PACIIONIOKEHHE MPSIMBIX a U b.

D, C
I B
Ay ; ’ m
\: ,/'/
W
15')‘/ .l
a/4k//——/<0—__
g =
b i 5

1. nepeceKamwunecd; 2. CKpelMBawIIrecsd; 3.napanﬂeanble; 4. NnepneHauKyJjidpHbIe

9. IInockocth, mpoxossmas yepe3 Tpu Touku A, B u C pa3OuBaeT mpaBWIbHYIO Tpe-
YTOJBHYIO MPU3MY Ha JBa MHOTOrpaHHuKa. CKOJBKO BEPIIMH Y MHOTOTPAHHUKA, Y KOTO-

A

pOro MeHblIe rpaHen?

C
1. 5 2.6 3.8 4.9

10. Haiinute amaroHanb MPSMOYTOJBHOTO MapajuIeJCNuIe/ia, €CJIM €ro H3MEPEHUs
paBHBI 8, 9 1 12.

1. V29 2.29 3.17 4. 17

Il yacTp

11. Pemte HepaBeHcTBO: l0g 23 (x—5) +log 25 (x+12) < 2.

12. Tpeyronsruk ABC — mpsmoyromersii ( £C =90° ), ZA=30° , AC= V3,

3
MC L ABC, MC = — . Haiinure paccrostue ot Touku M no npsimoit AB.
2
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