MUHUCTEPCTBO OBPA30BAHUSA U HAYKU P®
®I'BOY BO «bpsHCcKUl roCcy1apCTBEHHBI TEXHUUECKUN YHUBEPCUTET

(BI'TY)

[omurexunueckuii koswemk ([IK BI'TY)

r ~ YTBEPXIAIO
[OKYMEHT MOAMMCAH Pexrop ®I'BOY BO
3NEKTPOHHOW MOANMCHIO
a BI'TY
Brenenes Geponans Orer Fmonaemnt O.H. ®enonun
Hencteutenen: ¢ 27.07.2023 no 19.10.2024
\. J «30» anpens 2021 r.
®OHJA ONEHOYHbBIX CPEIACTB
M0 y4eOHOM NUCIUILIINHE
I1/1.01. MaremaTuka
CrnennaibHOCTB: 38.02.01 DOxoHOoMHKA U OyXTaJaTepCKUil

VYpoBeHb 00pa3oBaHus BHIITYCKHUKA!

[Iporpamma noArOTOBKM CHEIUATIUCTA
cpeanero 3BeHa (IITICC3):
[IpucBanBaemas KBaau(pUKaIU:
dopma 00yyeHus:

Cpoxk nonyuenus CIIO no ITICC3:
YpoBeHb 00pazoBaHus, HEOOXOIUMBIN
g npuema Ha oOyuenue o [MIICC3:
['og mpuema Ha oOyuenue Ha 1-i Kypc:

yueT (110 0TPac/isiM)
cpenHee npogeccuoHalbHOe 00pa3oBaHKe
(CIIO)

bazonas
byxranrep

Ounas

2 rona 10 mecsiieB

OCHOBHOE 00111ee 00pa3oBaHue
2021

bpsuck 2021



DoH/I OLIEHOYHBIX CPEICTB

0 Y4eOHOU TUCITUTIIIHE
II1.01. Maremaruka (ganee — ®OC)
s cnienuaibHOCTH  38.02.01 IkoHOMEUKA U OyXTaJTEPCKUil yueT (110 0TPac/isiM)

Pazpaboran(n):

— npenogasareins [ IK BI'TY

ITpencenarens ITHK

CoracoBaHo:

3amecturens qupekropa [IK BI'TY
10 y4eOHO-METOUYECKOU paboTe

W.II. TTappénona, O.A. XomnmeBHUKOBA

®OC paccMOTpeH U 0JJ00pEH Ha 3acCeJaHUH MPEAMETHO-
IIUKJIOBOI KoMHccUN «MareMaTHuKa U 00IHue eCTECTBEHHO
Hayunble guciuiuinHbey [IK BI'TY (nanee — T11K)

oT «30» anpesnst 2021 r., mpoTokoa NelO

JILA. JlazapeBa

T.E. banamosa

© Ilappénosa U.11., Xonuesnuxosa O.A.
© OI'BOY BO «bpsiHCKHI1 TOCYIapCTBEHHBINA TEXHUYECKUNA
YHUBEPCUTET



Conep:xkanue

1. ®DoHI O1EHOYHBIX CPEJCTB JJIsl MPOBEICHUS TEKYIIIET0 KOHTPOJIS

2. MeTOI[I/I‘-IeCKI/Ie PEKOMCHAAWU AJIA IMTPOBCACHUS ITPOMCIKYTOYHOT'O KOHTPOJIA



DOoH/I OLICHOYHBIX CPEIACTB

[10 YUEBHOM JUCHMUIUIMHE

I1/1.01. MaTremaTuKa
JJIS CHIEIUAJIBHOCTU

38.02.01 DxoHOoMHKA 1 OyXrajaTepckuil yuet (110 0TPacasM)

2022



COAEPXAHUE
1. I[TacopT oHA OIIEHOYHBIX CPEICTB
2. Pe3ynbTaThl OCBOEHUS Y4EOHON NUCIIUATIIINHEI.
3.01eHKa OCBOCHUS YUEOHOW TUCIIATIITUHBI.

4. ®opMBI KOHTPOJIS U OTICHUBAHUS PJIEMEHTOB YU4€OHOU TUCITATIITUHBI.
5. TunoBsie 3aaHus AJ1s1 OLIEHKA OCBOCHUS Y4€OHOM TUCUUILITUHBI.
5.1. CrapToBasi IHarHOCTHKA MOJTOTOBKM OOYYalOIIUXCA MO IIKOJIBHOMY KypCy

MaTEMATUKH.
5.2. 3agaHus U1 TEKYIIEro KOHTPOJIA. 3afaHus JJIsi TEMaTHUY€CKOTO KOHTPOJIsS



1. IacoopTt poHAA OLIEHOYHBIX CPEACTB AUCHUILVINHBI MaTeMaTuka

KontponsHo-usmeputensbibie Matepuansl (KMM) npenHaszHaueHbl Uisi KOHTPOJS U

OLICHKH 00pa30BaTENbHBIX JOCTHKEHHM OOy4YaroMMXCs, OCBOMBIIKX IMpOrpamMmy ydeOHOMR

MUCHUILUINHEI MartemMaTuka.

KVM BKII0YAIOT KOHTPOJIBHBIE MATEPHUAIIBI JUIsl IIPOBEACHUS TEKYIETO KOHTPOJIS.

KWM pazpaboTanbl Ha OCHOBAaHUU MPOTPaMMbl Y4EOHOM AUCIUIIMHBEI MaTeMaTuka.

2.Pe3ysibTaThl OCBOEHHS Y4e€OHOM AUCHUIINHbBI

OcBoeHMe cojiepKanus yueOHOM JUCIUIUIMHBI «MaTeMaTtrka» obecrieqnBaeT

JOCTH)KEHHE CTYICHTAMMU CIIEAYIOIINX pPe3y1bmamaos:

® JIUYHOCHIHBIX:

- c(opmMupoBaHHOCTH MPEACTABICHUI O MaTEMAaTHUKE KaK YHUBEPCAIHLHOM SI3bIKE
HAyKH, CPEJICTBE MOJICIIUPOBAHUS SIBIICHUI U TIPOLIECCOB, UACSX U METO/aX MaTEeMaTHKH;

- TOHMMaHHUE 3HAYUMOCTH MATEMaTUKHU JJIi Hay4YHO-TEXHHYECKOI'o IMporpecca,
c(hOpPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIe4eIOBEUECKOM
KYJbTYpbl Uepe3 B3HAKOMCTBO C UCTOpPUEH pa3BUTHUA MaTEMaTHKH, SBOJIIOIUEH
MaTeMaTHUUYECKUX HICH;

- pa3BUTHE JIOTMYECKOTO MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUSI,
AITOPUTMUYECKON KYJIbTYpbl, KPUTUUHOCTU MBIIIJIECHUS HA YPOBHE, HEOOXOIUMOM ISt
Oynymelr mnpodecCHOHANBHONW JEATEeIbHOCTH, JJIi TPOJIOJDKEHUS O0pa3oBaHUs U
caMo00pa3oBaHus;

- OBJAJCHHE MAaTEeMaTHYECKUMHU 3HAHMSIMU M YMEHUSIMH, HEOOXOJUMBIMHU B
MOBCETHEBHOM >KU3HH, JUIsI OCBOEHUSI CMEXHBIX €CTECTBEHHO - HAYYHBIX TUCHUILIIUH U
JUCIUTUIMH TpOo(eCCUOHAIBLHOTO IUKJIIA, I MOJTy4YeHus: 00pa3oBaHus B OOJACTSAX, HE
TpeOYIOIUX yriyOJIeHHOM MaTEMaTUUECKOM TTOJATOTOBKH;

- TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHHUIO, B TOM YHUCJIE caMOOOpa30BaHUIO,
Ha MPOTSHKCHUHU BCEH JKU3HU; CO3HATEIBbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(deCCHOHAIIBHON M O0IIECTBEHHOM e TEILHOCTH;

- TOTOBHOCTb U CIOCOOHOCTBH K CaMOCTOSITEJIbHOM TBOPYECKOW U OTBETCTBEHHOM
NEATEIIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
0o0pa3oBaresbHOM, OOLIECTBEHHO MOJIE3HOM, Yy4eOHO-UCCIeN0BaATEIbCKON, MTPOCKTHOU U
JIPYTUX BUAX JACSATEIbHOCTH;

- OTHOIIIEHHE K MPOo(eCCUOHATBLHON IeITeIbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pEIIeHUH JIMYHBIX, 0OIIECTBEHHBIX, TOCYJAPCTBEHHBIX, 00IIEHAIIMOHAIBHBIX IPOOIIEM;

® MemanpeomMemHuplx:
- YMEHHUE CaMOCTOSTEIbHO ONPEIEIATh LEIU I€ATEIbHOCTH U COCTABIIATH IIaHbI
JESATEIbHOCTH; CaMOCTOSITENIBHO OCYIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH



JeSTETLHOCTD; UCIIOIh30BAaTh BCE BOBMOXHBIE PECYPCHI JIJISl TOCTHUKEHUS TIOCTABJICHHBIX
Iejaeil W peaau3alud IJIAaHOB JICSITEIIbHOCTH; BHIOMPATh YCIENIHBIC CTPATeTUd B
Pa3TUYHBIX CUTYAIHIX;

- yMEHHE TMPOAYKTHBHO OOIMIAThCS W  B3aUMOJICHCTBOBATH B  IMPOIECCE
COBMECTHOM JEeATEIbHOCTH, YYUTHIBATh IMO3UIMU JIPYTUX YYACTHUKOB JEATEIHLHOCTH,
¢ peKkTUBHO paspeniaTh KOHPIUKTHI;

- BJIQJICHUE HaBbIKAMHM  T03HABATEILHOM, Y4e€OHO-UCCIEOBATEIBLCKON U
IPOCKTHOM JIESITEIbHOCTH, HAaBBIKAMH Pa3peIIeHus TPOo0IeM; CITOCOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIICHUS MPaKTUYECKHX 3a/ad, NMPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMSI,

- TOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSATENbHON  WH(OpPMAIMOHHO-
MO3HABATEIILHON JEATETbHOCTH, BKIIOYAash yMEHUE OPHEHTHUPOBATHCS B PA3THUHBIX
UCTOYHUKAX WH(POPMAIIMH, KPUTHUYECKH OIICHUBATh W MUHTEPIPETHUPOBATH MHPOPMAIIHIO,
MOJIy9aeMYI0 U3 PA3IMYHBIX HICTOYHUKOB;

- BIIAJICHUE S3BIKOBBIMH CPEICTBAMH: YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh
CBOIO TOYKY 3pEHHMS], UCTIOJIB30BATh a/ICKBATHBIC SI3LIKOBBIE CPEJICTBA;

- BIAQJICHWE HaBBIKAMHM  TIO3HABATENHLHOM  pEeQIEKCMU KaK  OCO3HAHUS
COBEPIIIAEMBIX JCUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB M OCHOBAHHM,
TPaHMI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX ITO3HABATENIBHBIX 3a7a4 W CPEACTB IS MX
JOCTHOKCHUS,

- IEeIeyCTPEMJICHHOCTh B TIOWCKAX M MPUHSTHH PEIICHUHN, COOOPa3UTEIBHOCTD 1
UHTYHITHS,

- Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEICTABICHUI; CIIOCOOHOCTh BOCIIPUHUMATH
KpacoTy U TapMOHHUIO MUPA;

® npeomMemHbvixX:

- chOpPMHUPOBAHHOCTh NPEJCTABICHUA O MaTeMaTHKE KaK 4YacTU MHPOBOU
KyJIbTYpbl M MECTE€ MAaTEMaTHKH B COBPEMEHHOW IMBUJIM3ALMH, CIIOCOOAX OMUCAHUA
SABJICHUM peajbHOr0 MUPAa HA MATEMATHYECKOM S3BIKE;

- chOpPMHUPOBAHHOCTh TPEACTABICHUA O MATEMaTHUYECKUX MOHITHIX Kak
BOXHEUIINX MATEMaTUYECKUX MOJEINSIX, MO3BOJSIOIIUX ONUCHIBATH U HM3y4daThb pPa3HbIC
IpOLIECCHl W SBJICHHS; NOHMMAHUE BO3MOYKHOCTHM aKCHOMAaTUYECKOIO IOCTPOCHHUS
MaTEeMaTU4YECKUX TEOPUH;

- BJIQJIEHUE METOJIaMH JOKa3aTeJIbCTB W QJITOPUTMOB PEIICHUS, YMEHUE HX
IPUMEHATH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS B XO€ PELICHUS 33/1a4;

- BJIQJICHUWE  CTAaHJApPTHBIMA  [PUEMAaMHM  pEIICHUS  palUOHAIBHBIX U
UPpPAaLMOHAIBHBIX, I[OKA3aTEIbHBIX, CTEIECHHBIX, TPUIOHOMETPUYECKUX YPABHEHUN H
HEPABEHCTB, UX CHUCTEM; HCIIOJIB30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM, B TOM
YHUCIIE JUIS TIOMCKA IIyTH PEUICHUS U WLIIOCTPALMU PEIICHNs YPAaBHEHUN U HEPaBEHCTB;

- c(OpMHUPOBAHHOCTb MPEACTABICHUN 00 OCHOBHBIX OHATHUAX MAaTEMaTHUECKOIO
aHalM3a M MX CBOWCTBAaX, BJIAJCHHE YMEHHEM XapaKTepU30BaTh MOBEACHHE (DYHKIIUH,
UCIT0JIb30BAHUE NOJYYEHHBIX 3HAHUU JUIsl ONMCAHUS U aHAJIN3a PEAbHbIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMM TOHATHSIMH O IUIOCKMX M HPOCTPAHCTBEHHBIX
reOMETPUUECKUX (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh T€OMETpUYECKHE (QUIypbl Ha yepTexaxX, MOACNSAX U B PEATbHOM MHDE;



MPUMEHEHNE HM3YYCHHBIX CBOWCTB TeoMeTpudecknx ¢Guryp u (Hopmyn s pemeHus
F€OMETPUYECKUX 3a/]1a4 U 337a4 C MPAKTUYECKAM COJICPKAaHUEM;

- chopmMupOBaHHOCTh TPEACTABICHUN O TIpolleccax M SIBICHUSIX, WMEIOIINX
BEPOSITHOCTHBIM  XapaKTEp, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHPE,
OCHOBHBIX TOHATUAX DJJIEMEHTAPHOM TEOPUU BEPOSITHOCTENM; YMEHUW HAXOIUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS] COOBITUI B MPOCTEHIIMX MPAKTHYECKUX
CUTYalLUsX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYAWHBIX BEJIUYHH;

- BJIaJICHUE HaBBIKAMH HMCIIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpHU
pelIeHnH 3aaa4.

PGS}U’IBT&TOM OCBOCHHA AUCHUILIMHBI  ABJIACTCA ITOJYYCHHC (OCBO@HI/IC) 3HAaHUN U

YMEHUMU

Pe3yabTaThl 00yueHus

Iloka3aTe/in OLIEHKH pe3yJbTaTra
(ocBOEHHbBIE YMEHHSI, YCBOCHHbIEC 3HAHMS)

Ymenus:

pelarh JIMHEHHbIE U KBAaPATHbIE YPABHEHMSI | OJyUYEHUE KOPHEH JIMHEHHBIX U

U YPaBHEHMsI, CBOASIINECA K HUM; KBaJIpaTHBIX YPaBHEHUN U ypaBHEHUM,
CBOJALLIMXCS K HUM, 000OCHOBaHUE
BbIOOpA (HOpMYIT [ peLeHHS
KBaJIpaTHBIX YPaBHEHUN U HETIOIHBIX
KBaJpaTHbIX YPaBHCHUM;

BBIIIOJIHATH JECUCTBUS C JICMCTBUTECIBHBIMHA BBINIOJIHEHHUE JEHUCTBHU C
YHCJIAMU, TTOJI30BATHCS KANBKYJIATOPOM IS | AEMCTBUTEIIBHBIMU YHCIIAMU,
BBIYUCIICHUW, HAXOAUTh NPUOIMKEHHBIE JIEMOHCTpaLHs YMEHUI
BBIYMCJICHUS; WCIOJIb30BaHUs KaJIbKYJISTOpa JJIs

BBIUHCIICHUNA U HAXOXKJICHUSA
PUOIMKEHHBIX BHIYUCIICHHM;

peuiaTtb JIMHEUHBIC U KBaJIpaTHBIC HN3JI0KCHHUC OCHOBHBIX 3TAaIlOB
HCPABCHCTBA, CUCTCMblI HCPABCHCTBA, peHICHUA JIMHEHUHBIX U KBaJIpaTHBIX
HCPABCHCTB U UX CUCTCM,

MPOU3BOJUTH JECUCTBUS C BEKTOPAMU; dbopMyIMpOBaHKE MPABUII CIOKEHUS U
BBIUUTAHUS BEKTOPOB, IEMOHCTPALUS
YMEHUU BBINIOJIHEHUS JIEMCTBUN HAJI
BEKTOPaMU;

HCIIOJIb30BaTh CBOMCTBA AJIEMEHTAPHBIX U3JI0’)KEHUE CBOUCTB (DYHKIUH U
GbyHKIUI Npy peleHn  3a1a4 ¥ YIPaKHEHUH; | IEeMOHCTpAIsl TOHUMaHUS X
VCIIOJIb30BaHMs IIPY PELICHUH 3a4a4 U




yIpaXHEHNH;

BBIIIOJIHATh TOXJIECTBEHHBIE MPEOOpa30BaHUs
CO CTENEHHBIMH, JOrapU(PMUUECKUMU U
TPUTOHOMETPUYECKUMU BBIPAKCHUSAMY,

MPUMEHEHUE TOXKIE€CTBEHHbBIX
npeoOpa30BaHUil HaJl CTENIEHHBIMH,
Jorapu(pMUUECKUMU U
TPUTOHOMETPUUECKUMU
BBIpaXEHUSIMU; 000CHOBaHWE BHIOOpA
dbopmyIibl WU cBOMCTBA QYHKITUHN st
npeodpa3oBaHuUs;

CTPOUTH TpaUKK TMOKA3aATEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX
(yHKLMIA, BHITIOJNHATh UX MNPEeoOpa3oBaHUs;

co3zanue rpaduKkoB MOKa3aTeIbHbIX,
JorapupMUUECKUX U
TPUTOHOMETPUUYECKUX (DYHKIIHIHA,
JI€MOHCTpAIHsl YMEHUN BBITTOJIHEHUS
npeobpazoBaHuil rpa)uKOB TaKUX
byHKIINH;

BBIUMCIISITh IIPOU3BOJHBIE U IEPBOOOPA3HBIE,
ONPENEIIEHHBIE WHTETPAJbl, IPUMEHATD
ONPENEIIEHHBIM HHTETPAl ISl HAXOXKIECHUS
IJIOIIAAM KPUBOJIMHEHWHON TpaleLny;

IIOJIy4EHHUE MPOU3BOIHBIX U
EPBOOOPA3HBIX HEKOTOPBIX (PYHKIIHIA,
IIOCTPOECHUE KPUBOJIMHEUHOU
Tparennu, HaXOKAeHNUE €€ IUIOIAaau C
IIOMOLIBIO ONPENEIEHHOTO NHTETPANa;

IIPUMEHSATHh CBOMCTBA NPSIMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE NPHU PELICHUH
3az1ay;

000CHOBaHHE CBOWCTB MPSIMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE MPH
peIIeHUH 3a71a4;

I/I306pa)KaTb rcOMCTPHUYCCKUC TCJIa Ha
IINIOCKOCTH U B IIPOCTPAHCTBC, CTPOUTh HX
CCUCHUA ITNTOCKOCTBIO,

JIEMOHCTpaLKsl YMEHHUN TOCTPOEHHUS
F€OMETPUYECKUX TE U UX CEYECHUU Ha
IJIOCKOCTH U B IPOCTPAHCTBE;

pemiaTth 3aJa4d Ha BBIYMCIEHUE IUIOLIA/EH
MOBEPXHOCTEH M O0OBEMOB T€OMETPUUECKHUX
TEI;

omnpezaeneHue GopMyIbl st
BBIYMCJIEHUS IIOIIAAEH U 00BEMOB
F€OMETPUYECKUX TEJl, TIPUMEHEHUE UX
ISl pelieHus 3a/1ay;

YMETh NPHUMEHATh OCHOBHBIE MOJIOKEHHUS
TEOPUH BEPOSATHOCTEM M MATEMATHYECKOU
CTaTUCTUKA B MPO(ECCHOHATHLHOU
NEATEIIBHOCTH.

BBIJICJICHUE OCHOBHBIX JIEMEHTOB
TEOPUU BEPOSATHOCTEU U
MaTEeMaTHUUYECKOM CTaTUCTUKH,
pEIICHUE MTPAKTUYECKUX 3a1a4.

3HaHuA:

OCHOBHbBIE€ (DyHKIINH, UX TpadUKH U CBOICTBA,

NEPEYUCIICHNE OCHOBHBIX (DYHKIIMH,
dbopMyIMpOBaHUE WX CBOMCTB,
OIMHCAaHUE MPOIECCa MOCTPOCHHUS
rpadukos;




OCHOBBI AU(pPepeHInaTbHOTO U dbopMynupoBaHue TpaBUI U POPMYI
MHTErPAIbHOTO MCYHCIICHH; nuddepeHINaTBEHOTO U
UHTETPAIIbHOTO UCUUCIICHHI;

W3JI0KEHHUE AJITOPUTMOB PELICHUS
TPUTOHOMETPUYECKUX, TOKA3ATEIbHBIX
U JIOTapU(PMUYECKIX YPaBHEHUH U
HEPaBEHCTB;

AJTOPUTMBI PELIEHHUS] TPUTOHOMETPUYECKUX,
MOKa3aTeNIbHBIX, JIOTAPU(DMHUIESCKUX
YPABHEHHI U HEPABEHCTB;

OonpCACIICHNC OCHOBHBIX CBOMCTB

OCHOBHbIE€ CBOMCTBA JIEMEHTAPHBIX (PYHKIIUNA; .
AIIEMEHTApPHBIX (PYHKIUH;

OCHOBHBI€ MTOHSTHS BEKTOPHOU aiareOpsl; dbopMynupoBaHUe ONpEAeICHUN U
BBIJICJICHHE OCHOBHBIX ITOHATUI
BEKTOPHOH aJIreOphl;

000CHOBAHME OCHOBHBIX MMOHATHI

OCHOBBI JIMHEWHOU anreOphl; . .
JUHEWHOM anreOphl;

Y3HABaHHUE F'€OMETPUYECKUX TEll,
(dbopMynTupoBaHNE OCHOBHBIX MOHITHIA
Y OIIPENEIICHUN CTEPEOMETPUH;

OCHOBHBIE TTOHITHS U ONPEIICIICHHS
CTEpPEOMETpPUH;

MIEPEUNCIICHUE CBOMCTB
F€OMETPUYECKUX TEI U UX
IIOBEPXHOCTEN;

CBOWCTBA T'€OMETPHUUYECKHUX TEN U
ITIOBEPXHOCTEN;

BbIICNICHHE (HOPMYJT TUTOTIAACH

dbopMyIbl MJIOMAAEH MOBEPXHOCTEH H 3 .
MTOBEPXHOCTEN M 00BEMOB;

00BHEMOB;

U3JI0)KEHUE OCHOBHBIX MMOHATUI
KOMOMHATOPUKH, CTATUCTUKHU U
TEOPUU BEPOSTHOCTEM.

OCHOBHBIC ITOHATHA KOM6I/IHaT0pI/IKI/I;
CTaTUCTHUKH, TCOPUU BePOﬂTHOCTeﬁ.

3.0neHka 0CBOCHUS Y4eOHOM QU CIMIIIMHBI

3.1. ®opMBbI KOHTPOJISI U OLIECHUBAHUSA 3JI€MEHTOB Y4eOHOM TN CIMILIMHBI

@opMbl KOHTPOJISI U OLIEHUBAHUS
DJIeMeHT y4ueOHoil

AHCIUILIHHDL Texkymmi Temaruyeckuit | IIpomexxkyroun
KOHTPOJIb KOHTPOJIb bIil KOHTPOJIb
Ompoc,
JlelicTBUTENbHBIE unca. | TECTHPOBAHHME, CamocTosATenbH
caMocToATeNbHasd | as pabora
pabora




Omnpoc,

OYHKIUH 1 TECTUPOBAHUE, CamocTosiTenbH
I10CIIeI0BATENBHOCTH] camMocTosATelbHas | as paboTa
paboTta
Ompoc,
IToka3arenbHas TCCTUPOBAHMC, CamocTosaTensH
2
norapuMuueckas ¥ caMoCTOsTeNIbHAsL | ast paboTa
cTeneHHas (DYHKLMH. padora
Ompoc,
TpHUroHOMETpUYECKHE TECTUPOBAHUE, CamocTosTensH
yHKLHIH caMocTosATelIbHas | ast paboTa
pabora
Omnpoc,
IpsimMble u miockocTd B | CCTHPOBAHMUC, CamocrosTensH
[POCTPAHCTBE caMocTosATellbHas | ast paboTa
paboTta
Ompoc,
Bekropsl u TECTUPOBAHUE, CamocrosTenbH
KOOPIMHATHI camocTosATeNbHas | as pabota
pabota
Ompoc,
IIpousBoanas u €€ TecTuposatue, CaMoCTOSITENbH
IPUIIOKECHHUSL. caMocTosATelIbHas | as paboTa
paboTta
Omnpoc,
Huterpan u ero TECTUpOBAHUE, CamocrosiTebH
NpPUMEHEHHUS camocTosATeNbHas | as paboTa
paboTta
Ompoc,
[eomerpuueckue Tenau | Lo MPOBAHHC, CamocTosTensH
IUTOLIAIN HX camocTosATeNnbHas | as pabota
HIOBEPXHOCTEM. pabota
Omnpoc,
OG6BEMBI reoMeTprUecKux | oo 1 MPOBAHNC, CamocTosTeNnbH
caMocTosATelIbHas | ast paboTa

TCII.

paboTta




Ompoc,

Komb6unaropuxka, TCCTUPOBAHHUE, CamocTosTenbH
CTATHCTHKA ¥ TEOPHS caMoCTosITeNIbHAsL | asg paboTa

BEPOSITHOCTEH. paboTa

Hror DK3aMeH

3.2. Tunsl 3aaHUil VIS TEKYIIero KOHTPOJIS U KPUTEPUH OLEHKH

HpeI[MeTOM OLOCHKHW OCBOCHHA OUCHUINIMHBI SBJIAOTCA YMCHUSA, 3HAHUA, O6IIII/IG
KOMIICTCHIINU, CITOCOOHOCTh IMPUMCHATH UX B HpaKTHqCCKOﬁ JCATCIBPHOCTH U HOBCCHHCBHOﬁ

KU3HH.
e Tun (Bux) IIpoBepsieMble 3HAHUA Kpurtepuu oneHku
3a1aHusA U YMEHHUA
Tectsl 3HaHHE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTEeMaTUKU «4» - 89 - 80% npaBUIBHBIX OTBETOB
1 «3» - 79 — 70% npaBUIBHBIX OTBETOB
«2» - 69% u MeHee NpaBUIIbHBIX
OTBETOB
YcrHbIE 3HaHUE OCHOB YCcTHBIE OTBETBI HA BOIPOCHI JOJIKHBI
2 | OTBETHI MaTeMaTUKU COOTBETCTBOBAThH KPUTEPUIM
OLICHHBAHUsI YCTHBIX OTBETOB.
KontponrHas | 3HaHHE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
(camocTosiTens | MATEMAaTUKHU B «4» - 89 - 80% npaBUIBHBIX OTBETOB
3 Has1) paboTa COOTBETCTBUH C «3» - 79 — 70% npaBUIBHBIX OTBETOB
IIPOMJICHHON TEMOU U «2» - 69% u MeHee MpaBUIbHBIX
YMEHHUS IPUMEHEHHUS OTBETOB
3HAHUU HA NIPAKTUKE




4. Tunosble 3aJaHUA I OLEHKH YCBOCHHS Y4eOHOM 1M CUMILINHBI.

4.1. CtapTroBasi IMATHOCTHKA MOATOTOBKH O0yYaKIIMXCH MO IIKOJLHOMY KypCy
MaTeMaTHUKH

BxogHas ~ KOHTposibHasg paboTa NPOBOAUTCS C LEIbI0 IPOBEPKU OCBOEHUS
0o0yJaroImMuMuUCs CoJIep>KaHus oOpa3oBaHus 1Mo MaTeMatnke. @opma paboOThl oOecreurnBaeT
MOJIHOTY MPOBEPKH 3a CYET BKIIIOYEHMS 3a/IaHMi, COCTABIICHHBIX HA MaTepuaje OCHOBHBIX
paszenoB npeaMera «MaTeMaThka» B IIKOJIC: YpaBHEHHs, HEPaBEHCTBA, CTEIICHU, JEUCTBUS
C JICMCTBUTENILHBIMM YHCJIAMH, TPOIEHTHI, IrpadUKu 3JIEMEHTApHBIX (DYHKIUHA, Teopema
[Tugaropa. KoutponbHast paboTa BKIIOYaeT 3aJaHusl JBYX  ypoBHEH: 0a30Boro u
MOBBIIIEHHOTO, KOTOPbIE MPEACTABICHbBl B BUJE TECTOB, UYTO MO3BOJSIET KOHTPOJIUPOBATH
pe3ynbTar.

[Ipu BeImoONMHEHUN 3amaHuii 0a30BOro ypoBHS (4acTh A u B) oOyuwaromuecs HOMKHBI
MPOJIEMOHCTPUPOBATh  ONPEICICHHYI0 CHUCTEMHOCTh 3HAHWU, YMEHHE TI0JIb30BaThCS
MaTeMaTUYECKUMU TePMUHAMU, PACIO3HABATh 3aJaHus. JTU 33JIaHUsI COCTABIISIIOT HE MEHEE
70% Bceii pabOTHI.

3amganue yactu C HampaBieHO HAa MPOBEPKY BIAJACHUS MAaTEPUAIOM HA MOBBIIIEHHOM
ypoBHe. Takke B paboTe MPOBEPSIIOTCS BBIYUCIUTEIbHBIC HABBIKH.

JUiss monydyeHus TOJOXKUTEIBHOTO pe3yJsibTaTa o00ydaromemMycs JIOCTaTOYHO
BBINIOJIHUTD 3a/1aHKs 0a30BOTO YPOBHSI.

Bpemst Ha BbInoOJIHeHHe PadOTHI 45 MUHYT.

B pe3ynbrarte BBINOJHEHUS! KOHTPOJIBHOM paboThl OOydaroniuecs MOJDKHBI MOKa3aTh:

Pe3yabTaThl 00y4yeHus

IHoka3aTenn oneHKN pe3yJbTaTa
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

Ymenus:

pelaTh MOJIHbIE KBAJPATHHIEC YPABHEHHUS; IIPUMEHSIET bopMybl
JTUCKpPUMHUHAHTA u KOpHEU
KBaJpaTHOTO  ypaBHEHHUs TUTS
pelIeHns YpPaBHEHU M,

pelaTh JUHEHHbIE HEPABEHCTBA, pPacCKpbIBAET CKOOKH, IIPUBOJINAT

noAoOHbIE cllaraéMble,  HCIOJIb3yeT
CBOICTBAa HEPABEHCTB,

BBITIOJIHATh BBIUMCIIEHUS C JEWCTBUTEIILHBIMHU | IPUMEHSIET  MpaBUJia  BBITIOJHECHUS
YHUCJIaMH; apu(pMETUIECKUX JIeUCTBUI HaJI
JICUCTBUTEIBHBIMU YHUCcJIaMU B
pamMKax TPOrpaMMHBIX TpeOOBaHUM;
BBIIIOJIHATh JCMCTBUS CO CTCOCHSIMH U | BIaJeeT CBOMCTBAMU CTEIIEHEH H




HaXOoauTb 3HA4YCHUA BBIPAKCHUSA IIpU | HAXOAUT 3HAYCHHC BBIPpAXKCHUA,

3aJJaHHOM 3HAY€HUH MePEMEHHOM; COJICPIKAIIETO CTETEHb;

CTPOUTH TpauKu QyHKIIHIA; CTPOUT TrpadUKy TUHEUHBIX QYHKIUH;
pemarhb re€OMETPUYECKUE 3a/1auu C | pemaer 3aJja4u ¢ MCIOJIb30BaHUEM
UCII0JIb30BaHuEM TeopeMsl [Tudaropa; Teopewmsl [Tudaropa;

HAXOJUTh MPOLIEHTHI OT YUCIIA; HAaXOJUT TMPOLEHTHl OT YuclIa U

pelaeT 3a1a4u Ha MPOISHTHI;
yIpOIIaTh BHIPAKEHUS, COACPIKAIINE APOOU. | MPUMEHSET (OPMYIBI COKPAIIEHHOTO
YMHOKEHUS IS YIPOIIEHHUS
areOpanvecKix BhIpaXEHHI,

3HAHUA:

BOCITPOU3BOIUT bopmybl
JUCKPUMUHAHTA u KOpHEH
KBaJIpaTHOTO YPAaBHEHMS;

MpaBUJia PACKPBITHUS

bopmybl JTUCKPUMUHAHTA, KOpHEH
KBaJIpaTHOTO YPaBHEHMUS;

MpaBujia PACKPBITUS CKOOOK; OIMpeecHue (bopmynnpyer
MOI00HBIX CJIaraeMbIX, CBOMCTBA HEPABCHCTB; CKODOK, ~ OIlpelelieHue MOJ00HBIX
cllaraeMbIX, TIEPEUYHCIsICT  CBOWMCTBA

HEPABEHCTB;
apudMeTHUecKue neiicTBHS Ha MHOXecTse | | oPCTHCILACT TNOCICAOBATCIEHOCTD
JNEUCTBUTENBHBIX YUCEN; ACHUCTBHH B BbIpaACHWIAX €
JIEVCTBUTEIbHBIMU YHCIIAMU;

dbopmynupyeT mnpaBuiia JACHCTBUM Ha
MHOECTBE JIEVCTBUTEIIbHBIX YUCEN;

OIpeNle]IeHne CTENeHH C JEHCTBUTEIBHBIM | HOpMyTupyeT ompelieieHne |
MOKa3aTesjeM, CBOMCTBA CTENEHU; NepevnCysieT CBOWCTBA CTENEHU;
CBOICTBa MUHEHON QyHKIMN U e€ rpaduk; | omnpenenseT rpaduKy  JTUHEHHBIX
(GYHKIIMII ¥ ONHCHIBAET WX CBOWCTBA;
teopema [ludaropa; obocHoBBIBaeT Teopemy [ludaropa;
(bopMyIIbI COKpPAIIEHHOTO YMHOXKEHUS. BbIIENSET (OPMYIIBI  COKpPAIIEHHOTO
YMHOXEHHS, HWILTIOCTPUPYET ux

INPUMCHCHHUC Ha IPAKTHKC.

Kpurepuu oieHKHM KOHTPOJILHOM PadoOThI

3agaHus bael [Tpumeuanue
Al - AS 5 Kaxx i1l mpaBriibHBIN OTBET 1 Oan
B6, B7 4 Kaxxiplii mpaBuiIbHBIN OTBET 2 Oasia
C8 3 Kaxx bl mpaBuiibHBIN OTBET 3 Oasia

MaxkcuMalbHbIN 0ait 3a padoTy B 11eJ1oM — 12 0aJJ10B.
3a mpaBWIbHOE BBIMOJHEHUE JIIOOOTO 3amanusi ypoBHsL 1 oOydaromwuiics Mmogydaer

oauH 0ay1. B 3amaHusx ¢ BRIOOPOM OTBETa, C KPATKUM OTBETOM WJIM HAa YCTAHOBJICHUE



COOTBETCTBHUS, OOYyYaIOLIUICS  MOJIydaeT OJAMH  0ajjl, COOTBETCTBYIOIIHUNA JTaHHOMY
3aJlaHHI0, €CIM yKa3aH HOMEpP BEpPHOTO OTBeTa (B 3aJaHUSX C BHIOOPOM OTBETA), WIHU
BIIMCAH BEPHBIA OTBET (B 3aJaHUSAX C KPATKHUM OTBETOM), WJIM IMPABUIBHO COOTHECEHBI
OOBEKTHI JIBYX MHOKECTB M 3allCaHa COOTBETCTBYIOUIAs MOCIEI0BAaTEIbHOCTh HUGD (B
3a/laHUsSIX Ha YCTAHOBJIEHHE COOTBETCTBUs). lIpu BBINOJHEHHMH TakuX 3aJaHuil,  T1e
HE00XOAMMO MPUBECTU KPATKOE PELICHUE, 3a HEMOJHOE PELIEHUE 3aJaHus (BBIYMCIUTEIbHAS
omuOKa, onucka) MoxHO BbicTaBUTh 0,5 Oamta. Eciu oOydaromuiicss MpuBOAUT HEBEPHOE
pelieHne, HeBEpPHbIM OTBET WJIM HE MPUBOJUT HUKAKOTO OTBETA, OH nosy4aeT (0 6aios.
[Ipu BbIMIOJNIHEHUU JIOOOTO 33JaHUST YPOBHA 2 WM 3 HCIONB3YIOTCS CIEAYIOIINE

KPUTEPUU OLICHKU 3aJIaHUN:

Bbanasl Kpurepuu ouieHKH BHINOJHEHHOT0 3aIaHUS

3 Haiinen mnpaBunbHBIM XOJ pPELIEHHs, BCE €r0 IIard  BBIIOJIHEHBl BEPHO U
MTOJIYY€H MPAaBUJIbHBIA OTBET.

2 [IpuBeneHo BepHOE pelieHWe, HO JOMYyIIeHa BBIYUCIUTENbHAS OITMOKA WITH
OTHUCKA, MIPU 3TOM MOXET OBITh MOJIYYEH HEBEPHBI OTBET

1 Pemnienne Havato JIOTHYECKH BEPHO, HO JOMYIIEHa ONIMOKa, JIMOO pellleHne He
JIOBEJICHO JI0 KOHIIA, IPU 3TOM OTBET HEBEPHBIN MU OTCYTCTBYET.

0 HesepHoe pelienune, HeBEpHbIN OTBET UJIM OTCYTCTBUE PEILLICHUS.

IlIkaJsa nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 0a/1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIIMYHO) 11-12
« 4» (xopo1iio) 9-10
« 3» (yAOBJIETBOPUTEIHHO) 7-8
« 2 « (HeYIOBJIETBOPUTEIIHHO) MeHee 7
1 BapuanT

Al. Pemmute ypaBHeHue x (x - 5)=-4
a)dul; 0)4,5; B)4; r1)—4ul; nl.

A2. Pemurte HepaBeHCTBO 6x —3 <-17—(-x—15)
aA)x<4;0)x <-4; Bx>-4, 1nx >4, mx<-18.

A3. Berauciaurb (l—l):(l—O,Z)—3£.
5 6 24




11,
12°

6) 3,9; B)—3%; r4; m) 2.t

a) 3 .
) 12

) a
A4.IlpencraBuTh B BUAE CTENEHU W HAWTU 3HAYEHUE BBIPAKECHUS —— npu a=6.

)6 6 WA D6 1)

AS. Iloctpouts rpaduk pyHkuum y =2x + 1.

B6. B npsiMOyronbHOM TpEyroJibHUKE THNOTEHYy3a paBHa 10 cM, a OAMH U3 KaTeTOB
6 cm. Haiitn BTOpON KaTer.
a) 4 cm; 0) 16 cm; B) 8 cM; r) V136 cm; x) 10 em.

B7. bank BeimutaunBaeT exeronHo 8% oT cymmbl BKIajaa. Kakoii craneT cymma uepes
roJl, €Clii TIEPBOHAYAIBHBIN BKJIaa cocTaBisil 7600 pyoieit?
a) 8208 pyo.; 0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyo.

_a—b
a-b a+b’

C8.Y1pocTuTh BhIpaXKE€HUE

2 BapHaHT

Al. Pemmute ypaBHeHue x (x - 4)=-3
a)3ul, 0)45 B3, 1)-3ul; ml.

A2. Pemute HepaBeHCTBO 5 " (x +4) <2 - (4x—5)

a)x<-10; 6)x <-4; B)x >-10; 1)x >10; mx<-1,8.

5 2 1 8
A3. Bpruuciutp (=:=——):—+1.
@3 ﬂ_g)n
3 5
15 11 11
a) —; 0)1;, B)-3—; T1)-1; 2—.
) 14 ) ) 12 ) H) 12

7,73

o C
A4.IlpenctaBuTh B BUJAE CTENEHU W HAWTH 3HAYEHHUE BBIPAXKECHUS — npu ¢ =4,
C

1 1
16; 0) —; 4; — 16; —.
)16 6) - B4 D-16 1)
AS. IToctpouts rpaduk pyHkiuu y =-2x + 1.
B6. B npssMOyroiapsHOM TpEYroabHUKE TUNOTEHY3a paBHa 10 cMm, a OquH M3 KaTeToB
8 cM. Haiitm BTOpOW Karter.
a) 4 cMm; 0) 6 cMm; B) 8 cM; r) V136 em; 1) 10 em.

B7. bank BblmiaumBaeT exerogHo 8% OT cyMMbl BKIIaga. Kakoi craner cymma yepes



TOJl, €CIM TIEPBOHAYAIBHBIN BKJaA cocTaBisin 8600 pyoieii?
a) 8208 py6.;  0) 688 py6.; B) 9288 py6.; 1) 8600 py6.; m) 8000 pyd.

C8.YpocTHTh BhIpaXKeHue 2 ——2

xX+Yy X—y.

Ta6auna npaBUIbHBIX OTBETOB

3apanus Al A2 A3 A4 AS B6 B7 C8
b(3a—b)
1 BapuanT a I B I B a > 2
a —b
-3
2 BapuaHT a r 0 i 0 B —xif_yj;)




5. 3aganus AJs1 TEeKyIIero KOHTPOJIsI
5.2. 3agaHus 1Sl TEMATHYECKOT0 KOHTPOJISI (CAMOCTOSITE/IbHbIE PA00ThI)

Kpurepun oumeHKH KOHTPOJILHOI padoThI

OcHoBHbIE TpeOOBaHUSA K BBHINOJIHEHUIO 3a/laHUN KOHTPOJBHOU pabOThI:
— XOJI pELICHUs] MaTEMAaTUYECKU IPAMOTHBIN U TTOHSTHBIM;
— IIPEACTABIICHHBIA OTBET BEPHBIN;
- MeTOJ ¥ (hopMa ONUCAHUS PEIICHUS 33]]a4l MOTYT OBITh MPOU3BOJIBHBIMU;
— BBINIOJIHEHUE KaXKJI0TO U3 33JJaHUI OLIeHUBAeTCs B Oalax.

3a MpaBUIILHOE BBINIOJIHEHUE JIOO0r0 337aHus YpoBHsl 1 oOydarommiics moiaydyaeT OAUH

O0asun. B 3amanusax ¢ BBIOOPOM  OTBETa, C KPAaTKMM OTBETOM WJIM HAa YCTAHOBIICHUE
COOTBETCTBUS, OOYYaIOMIMIICS MMOJNy4aeT OAMH 0aJjljl, COOTBETCTBYIOIUN JAaHHOMY 33JaHHIO,
€clii yKa3aH HOMEp BEPHOTo OTBeTa (B 3aJaHMsIX C BHIOOPOM OTBETA), MJIM BIHMCAH BEPHBIN
OTBET (B 33JJaHUSAX C KPATKUM OTBETOM), MJIA MPABUIILHO COOTHECEHBI OOBEKTHI ABYX MHOXKECTB
U 3alKcaHa COOTBETCTBYIOIIAs MOCIEAOBAaTEIbHOCTh LU(p (B 3alaHUAX HA YCTAHOBJICHHE
cooTBeTcTBUs). [Ipy BBIMOSHEHWM TakWX 3aJaHUi, TI/€ HEOOXOJUMO TMPUBECTU KPATKOE
pelleHre, 3a HEeTIOIHOE PelIeHHe 3a/JaHusl (BBIYMCINTENbHAS OINOKa, OMMCKA) BBICTABIISETCS
0,5 Gamma. Eciu oOydaromuiicss MpUBOJUT HEBEPHOE pEIICHUE, HEBEPHBIH OTBET WJIH HE
MPUBOJAUT HUKAKOIO OTBETa, OH mojydaer () 0amios.

[Ipu BbIMOMHEHWMH JHOOOTO 3a7aHWs YPOBHA 2 WM 3  HWCHONB3YIOTCA CIEAYIOIIHE

KpPUTEPUN OLICHKH 3aJaHUM:

banabl | Kpurepuun ouieHKH BHINOJHEHHOTO 33 JaHUSA

3 Haiinen npaBunbHBIA XOJ pEIIEHHWs, BCE €ro IIard BBIINOJHEHBl BEPHO U
MOJTYY€H NMPAaBUIbHBIN OTBET.

2 [IpuBeneHo BepHOE pelleHHe, HO JAOMYyIIeHAa BBIYMCIUTENbHAS OIIUOKA WU
OMHCKa, IPU 3TOM MOXET OBITh MOJIYYEH HEBEPHBIN OTBET

1 Pemenne Hayato JIOrMYECKH BEPHO, HO JOMYyIlEHA OIIMOKa, MO0 pelieHue He
JIOBEJICHO /10 KOHIIA, IPU 3TOM OTBET HEBEPHBIN MU OTCYTCTBYET.

0 HesepHoe pelienne, HEBEPHBIN OTBET UM OTCYTCTBUE PEIICHUS.

Jlnis ka0l KOHTPOJIbHOM paboThl pa3paboTaHa HIKajda MEpeBoja OaJIOB B OTMETKH, e
yKa3aHO, CKOJbKO OajuloB JOCTaTOYHO HaOpaTh, 4YTOOBI MOJYYHUTh Ty WM HHYIO

IMOJIOKUTCIIbHYIO OLICHKY, KOTOpas COCTABJICHA B COOTBCTCTBHU C T&6J’IHHCIZ.



[IpouieHt KauectBennas OIICHKa WHUBUTyJIbHBIX
pe3ynbTaTUBH | 00pa30BaTENbHBIX TOCTUKEHUN

OCTH

(mpaBUIBHBIX | OauT (OTMETKA) BepOAbHBIN aHAJIOT

OTBETOB)

90 + 100 5 OTJINYHO

80 + 89 4 XOpOUIO

70 +79 3 YAOBJIETBOPUTEIBLHO

menee 70 2 HE YJIOBJIETBOPUTEIBHO

CamocrositeibHast padora Ne 1
BoluucieHue 3HaAaYeHMH BBIPAKEHUH. YPaBHEHUs] M HepaBeHCTBA.

Heab: nmpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroIuxcs.

1 BapuaHT
0,725+ 0,6 +l + E
Al. Beruucaure: I 40 Z% -0,25.

0,128 -6——10,0345: —
4 25

A2. PemuTh ypaBHEHHS:

1) 2x* +5x-1=0; 2) 3=y, 3Pl dxvz_ g
2 4
B1. Pemuute HepaBeHCTBA:
1) 4-2x<1-(4x-1); 2) 2;—120-
o 2x+5y =15
B2. Pemmuth cuctemMy ypaBHEHMI: { g 2y 3"
x=2y=

C. Pemire ypaBHEHHUS:
1) 5-(x-1)>=3-4x+5x"; 2) Jx+2=x.

2 BapuMaHT
0,425+ 0,9 +l + 11 1
Al. Beruucnure: 3 40 220 c—.
05-1>-0023: - %
5 25
A2. PenuTh ypaBHEHUS:

4x—1_3x+2 B

1) 4x* =5x-6=0; 2)-3x*=x; 3
) 4x* —5x ; )-3x" =x )3 .

1

B1. Peuiuts HepaBeHCTBA:



2x+1

1)2(1 —x)>5x—-Bx+2); 2) 5 >0.
=1
B2. Pemiuth cucremy ypaBHEHMI: { xroy=1D .
3x-2y=-6

C. Pemure ypaBHEHUS:

1) 5-(x+2)> =3-4x+5x*; 2)Jx-1l1=x.

Kpurepuu ouenku
3amanus bayuer IIpumeuanue

Al - A2 4 Kaxxaplii nmpaBuiibHBIN OTBET 1 Oasn
B1- B2 6 Kasxxaplii mpaBuiIbHBIN OTBET 2 Oasia
C 6 Kasxxaplii nmpaBuiIbHBIN OTBET 3 Oasia

MaxkcuManbHbIi 6a 3a paboty — 16 6a710B

IIkana nepeBoaa 0a/JI0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUSI
OTMETKH
« 5» (OTINYHO) 16 - 15
« 4» (xopo1i1o) 14-13
« 3» (YIIOBJIETBOPUTEIILHO) 12 -10
« 2 « (HEeyIOBJIETBOPHUTEIIHHO) meHee 10
OTtBeTbI
1 Bapuant 2 Bapuant
Al 1 1
~5++/33 1 .3, L
A2 | Dxip= =275 2005 55 3) 16, D2 -0 -5 3)2.
Bl 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 5; 1) (0; 3)
1 17 o
1) —; 2)2. 1) ——; 2 :
C ) 3 ) ) e ) HET KOpHEH

CamocrosiTesibHast padora Ne 2
CroiicTBa QpyHkuMid 1 UX rpaguku.

Hean: npoBepka 3HAHUM W MPAKTUYECKUX YMEHHUM OOYy4YarOIIUXCS.

1 BapuanT

Al. Kaxkoit u3 rpagukoB, n300pa’keHHBIX Ha pucyHkax 1)—4) 3amaer GpyHKUIUU



1) ¥ 2) v 3 )|
A y /4

A) 1). b) 2). B) 3). I 4).
A2. Haiigute 00macTh onpeaeneHus QyHKIUN — y = y/4x —1
A) x>2: B) x < 2; B)XZ%;F) x <2.

A3. Ilo rpaduky pyHkuu y = f{x) ykaxure
a) o0nacTh onpeaeneHus QyHKINU;

0) Hynu QYHKIINH;
B) IPOMEKYTKH ITOCTOSIHHOTO  3HAaKa

dyHKmm; s
r) TOYKM MAKCHMyMa U MHHHMyMa
Gynxiuy; 12
1) IPOMEKYTKH MOHOTOHHOCTH; s

¢) HauOoJIbIIIee u HanMEHBIIEe
3HAYEHHUS
byHKIUY;
) 00J1acTh 3HaUYCHUM (QYyHKIIUH.
A4.Cpenu 3aaHHBIX PYHKIIMN YKaKUTE

YyETHEIC .
) y=2x% 2) y=vx; 3)y=5x

A) Du3), B I); B) 3).

2x+1

B. Haiingute o6nacTs onpenenennst QyHKIUN Yy = .
X(X —

C. ITocrpoiite rpadpuk GyHKIUKH y = x> — 4x +3 ¥ yKaKHUTE €€ CBONCTBA.

2 BapuMaHT
Al. Kaxkoit u3 rpadukoB, n300paKeHHbIX Ha pUCYHKaX 1) —4), 3amaeT QyHKIHIO?

¥

, 3 py .
1 ¥ iy A ¥ \\\
Y * g
A1), B) 2). B) 3). T) 4).
1

V9 -3x
A) x>3; b) x<3; B) x>3; I x<1/3.

A2. Haitnute 0o6acth onpeaeneHus PyHKIUN  y =

%

¥

Y



A3.Ilo rpaduky dyHkIUH V= f(x) i
YKaXKHTE: T
a) obyacTh onpeeneHus QyHKIUY;
0) Hyu QYHKIUY;
B) MPOMEXKYTKH TIOCTOSTHHOTO ~

3Haka 4 3 a1 | /1203 4
byHKINH, /s

') TOYKM MAaKCUMyMa 1 MUHIMYMa
byHKINH, 4

1) MPOMEKYTKH MOHOTOHHOCTH;

¢) HanOoJIbIlIee ¥ HAMMEHBIIICE
3HA4YCHUS (PYHKINU;

’K) 00J1aCcTh 3HAYEHUH (PYHKIIUH.

Ad4. Cpenu 3aaHHBIX PYHKIIUNA YKOKUTE HEYCTHBIC.

Dy=2¢  2y=>; 3)y=5x
X
A) 1)u3); b) 2); B) 2) u 3); I 3).
2
B. Haiigute obnacts onpeneneHus yHKIUN Y = 2(+ xS) .
X(X —

C. IMocrpoiite rpaduk GpyHkuun y =x*>—2x + 1 M yKakuTe ee CBOMCTBA.

Kpurepuu ouneHku

3agaHus bael [Tpumeuanue
Al - A4 10 Kax 1l mpaBriibHbBIN OTBET 1 Oarmn
B 2 Kaxx bl mpaBuIbHBIN OTBET 2 Oasuia
C 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcuMaibHbIN 0ast 3a padoty — 15 6ansioB

IIkana nepeBoaa 0a/I0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUS
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xopo111o) 13-12
« 3» (YIIOBJIETBOPUTEIILHO) 11-10
« 2 « (HeYIOBJIETBOPUTEIILHO) menee 10
OT1BeTnI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
A2 |B)x> % b) x<3




a) xe[-3:5]; 6)-2; 4; B) y> 0 nipu
xe(-2;4); y<0mpu xe[-3;2)u(4;5];
I)Xmax = 0,25 Xmin = 1; 1) (1) 0 npua

A3 | xe[-30]ui;2]; d Yupu xefo1]u2:;5];
€) Yuans = 05 ¥ nanu = - 1;

a) xe[-3:4]; 6)-2; 1;B) y> 0 nipu
xe[-3;-2)u(1;4]; y <0 mpu xe(-2;1);
MXmax = 25 Xmin = - 1; 1) & T npn
xel[-1;2]u(3;4]; d L npu
xe[-3-1]u2:3];

}K) ye[_1;6]; C) yHaI/I6:2;yHaI/IM:-3;
x) yel-3;2];
A4 |b)1 B) 2)u 3)
B |x=#0;x#1; X #0;x#5 ;

y=x*—4x+3=(x-2)7-1

xe R;2) ye[-1;+x]; 3) bynkuus
oOmrero Buaa; 4) y > 0 mpu
xe(—oo;l)u(3;+oo);y<0HpI/I xe(l;3);
5)d T npu xe[2;+0); ¢ L mpu
xe(—oo;2];

y=x>-2x+1=(x—1)
)xe R;2) ye[-0;+x]; 3) Qynkuus
obmiero Buaa; 4) y > 0 npu Bcex x
kpome 1;5) d T mpu xefl;+);

G dupu xe(-o;1];

CamocrositeibHast padora Ne 3

IToxa3aTejbHbIE YPAaBHCHUA H HEPABCHCTBA.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroImuxcs.

1 BapuaHT

Yacmv A

Al. YkaxuTe npoOMeXyTOK, COJIEpK AUl KOPEHb YPAaBHEHUS 2" =8

D (0x); 2) (12); 3) (2;3]; 4) (3:4).
A2. Pelnre HEPaBEHCTBO 55 5
1) xeR; 2) pElLIeHUii HET; 3) (-10); 4) (= o0;=1) U (0;40).
ny_t
A3. Pemute HEpaBEHCTBO 2] T 128
1) (—oo;7]; 2) [7;+oo); 3) [—7;+oo); 4) (—oo;—7].
A4. Pemire ypaBHEHHE 77 -14.7" =5
1)-1; 2) 7 3) 1; 4)35 .
Yacmos B.

1
2

x=3
B1. Ykaxure nHauOoinbliee LeJI0€ pelIeHHEe HEpaBEHCTBA (—j =16

2
B2. Haiinnte KOpHU ypaBHEHUS 37 -4.3"+3=0.Ecm MOJIYYMJIA 1BA KOPHSI, TO B OTBETE




BITMIIUTEC UX IMPOMU3BCACHUEC, €CCJIU OJUH, TO €TI0 3allMIIUTC B OTBCT.

Yacmo C.

o x=3
C. Haiiaute Bce uenble pelleHus] HEpaBeHCTBa | <777 <49,
2 BapuMaHT

Yacme A.

Al. YKakuTe POMeKyTOK, COAEpsKaIIUii KOpeHb ypaBHeHus 3 =9

1) (0:1); 2) (1:2); 3) [2:3); 4) (3:4).

A2. Pemnte HepaBenctBo 0,27 < - 0,04
1) xeRr; 2) pelIeHuil HET; 3) (-10); 4) (—oo;=1)U(05400).

A3. Pemure HEpaBEHCTBO [%) < L

- 243
1) (—00;5]; 2) (—00;81]; 3) [5;+oo); 4) [—5;+oo).

A4. Pemmute ypaBHeHue 2 —2% =120
1)0; 2)3; 3) 12; 4)-3.

Yacmo B.

x—2
Bl. Ykaxxure Haubonblliee 1eI0€e pelieHre HepaBEeHCTBA (%) >27.

2x X
B2. Pemute YpaBHCHUA 5 + 5 = 2 . Ecn IMOJIYYHJIN ABa KOPHA, TO B OTBCTC BIIMIIUTE UX
HpOI/IBBeI[eHI/Ie, €CJIN OAUH, TO €10 3aIlIMIINTEC B OTBCT.

Yacms C.

1

. _ -3
Cl. Haiinute Bce 1enble pelIeHUs HEPaBEHCTBA 7 <77 <49,

Kpurepuu ouenku

3agaHus basel [Tpumeuanue
Al - A4 4 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasn
B1 -B2 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
C 3 Kaxx bl nmpaBuiibHBIN OTBET 3 Oasia

MaxkcuMmanbHbIi 6at 3a padoty — 11 6ans10B



IlIkaJia mepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 0a/1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIIMYHO) 11-10
« 4» (xopo11io) 9-8
« 3» (yAOBIJIETBOPUTEIHHO) 7-6
« 2 « (HeYJIOBJIETBOPUTEIIHHO) MeHee 6
OTBeTbI
1 BapuanT 2 Bapuaunt
Al |x=3;3)(2;3]; x=2;3)[2;3);
A2 | )xeR; 2) pellleHHIl HET;
A3 (x> 7; 2) [7:+); x> 5; 3) [5¢400);
A4 | 1)x=-1; 2)x= 3;
Bl < - 1, HauOoJbIIIEE IENOE x < - 1, HanOoubIIIEEe 11EI0e
emeHue x =— 1. emieHue x =— 1.
B2 [x;=0;x=1;0-1=0 x=0;
C |3<x<5;x=34. 2<x<5;x=2;3:4.

CamocrosiTtesibHast padora Ne 4

Jlorapupmuuyeckue ypaBHEHHUS U HEPABEHCTBA.

Hean: npoBepka 3HAHUN M MPAKTUYECKUX YMEHHUN 0O0yYaroluxcs.

1 BapuanT

Al. YopocTuTe BbIpakeHHWe W Hautu x: Ilgx=1g8+21g5—-1g10 -1g2

1)10; 2) -1; 3)-10; 4)0.
A2 Haliqute KOpeHb ypaBHEHHS

DL 21 3)-10; 4 Z.

log ,(3x +1)=3

A3. YkaxuTe IpOMeKyTOK, KOTOPOMY MPUHALJIEKUT KOPEHb YPABHEHHUS

logs (4—x)+logs2=1

D(-3;-1)2)(0;2);3)[2;3],4)[4:8].

A4. Haitnure cymmy KOpHeH ypaBHeHUs log, x° = log,(9x — 20)

)-13; 2)-5;  3)5  4)09.

AS. Pemute HepaBenctBo logs(4 —2x) =1

1) (-00;0,5];2) (-00;2];3) [2;+00);4) [ 0,5, + 0).

B1. Pemute HepaBencTBO logx(3x+2) = log (x—1)




(1 +0); 2)(-00;_% 13)[-1,5; —§]§ 4) permentii Her.

B2. Pemnte HEepaBeHCTBO log, (6 —3x) > - 1
5

1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. HalimuTte 4uncino UEnbIX OTPULATENbHBIX PEIICHUI  HEpaBEeHCTBA
lg(x+5)=< 2-1g2
1)5; 2)4; 3) 10; 4) HU OJTHOTO.

2 BapHMaHT
Al. YopoctuTh BblpakeHue W Haté x: lgx=I1g12-1g3 + 2lg7 -Igl4
1)14; 2) -1; 3)-10; 4)0.
A2.Haiinute KopeHb ypaBHeHUA logs(2x-4)=2
1) 11; 2)14,5; 3) -10; 4) %

A3. YKaxuTe TpoMeKyTOK, KOTOPOMY PUHAIC)KUT KOPEHb YpaBHEHUS
10g0,4 (5 —2x ) — 10g0,4 2=1
1) (-00;-2);2)[-2;1];3)[ 152 ];4) (25 +o0).

A4. Haiinute cymMy KopHelt ypaBHeHus Ig (4x—3)=21gx
1)-2; 2) 4; 3) -4; 4) 2.
AS. Pemute HepaBeHcTBO logg (5 —2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + 00).

B1. Pemute HEpaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

D @Git0):2) (<0i—3 13 [-15 — 1 4) pemennii er,

B2. Pemnte HEpaBeHCTBO log, (1-1,4x) <-1.
3

1) (0,5; +o0); 2)(-00;—2); 3)(L,4;2); 4)(0,57).

C. Haiinutre 4ucio wLenblXx pemieHu  HepaBeHCTBa logs (x -2) < 1
1)5; 2)4; 3)6eckoneuHo MHOTO; 4) HU OJTHOTO.

Kpurepuu oueHku

3agaHus bauel [Ipumeuanne

Al - AS 5 Kaxx bl npaBuiibHBIN oTBET 1 Oamn




B1 -B2 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia

C 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbIi 6awt 3a padoty — 12 6ans10B

IIkana nepeBoaa 0a/I0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUSI
OTMETKH
« 5» (OTINYHO) 12-11
« 4» (xopo11io) 10-9
« 3» (YIIOBJIETBOPUTEIILHO) 8-7
« 2 « (HEeyIOBJIETBOPHUTEIIBHO) MeHee 7
OTtBeTbI
1 Bapuanr 2 Bapuant
Al |1)10 1) 14
A2 |4 % 2) 14,5
A3 |x =2;[2;3]1(3) x =2,1;(2;+ o) (4)
Ad |x; =4; x =5, 4+5=09;(4) x;=1; x> =3; 1+3=4;(2)
A5 |x e (-2;0,5](1) x e (-00;-1,5)(1)
Bl |x e (1; +0) (1) x e (3; +o) (1)
By ¥ EAO) xe(m-2)Q)
Cl |xe(-5;45], x=-4;-3;-2;-1.(2) xe (2;7], x=-3;4,5,6;7.(1)

CamocrositeibHass padora Ne S
Tpuronomerpuyeckue npeodpa3oBaHusi BbIPAKEHHI.

Hean: mpoBepka 3HAHUN W MPAKTUYECKUX YMEHHH OO0Yy4YarOIIUXCH.

1 BapuanTt
Al. Beruucaure: sin 30°
10.5: 21 RPN ES
2 2
17
A2. Ha kakoM u3 yepreskeii n300pakén rpaduk dymki €05 + Z)
Puc 1 Puc 2

N, [\ N N

\ \ \ \ , LT N N /TN
o 25/ | 4Js/g o L 1.11/2 2 P / M s —1(&51(/1 1fs —n\ﬂs o 11(\ j(z

V V V V




Puc 3 Puc 4

A3.Haiinute 3nauenue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

D4; 2)-4; 3)6; 424
A 4. YopocTtuTte, ucnoibiyst GopMyJibl IPUBEICHUS: cos(m-a)-cos(2m-a)+cos’a
1) 2cos?a;  2)1; 3)0; 4)2sin’a.

AS. Tloctpoiite rpaduk QyHKIMU y = 3sinx W yKaXUTe 00JacCTh ONMpPEHeICHUs
U 00JIacTh 3HAYCHUU (YHKIHH.
A6. Omnpenenute 3HaK BbipaxeHus: sinl10°-cos 110°

1)+; 2)-; 3)0; 4) HEeT BEpHOT'O OTBETA.

B. [Ilo 3amanHOMY 3HAYEHUIO TPUTOHOMETPUUECKON (QYHKIIMH, HAAUTE 3HAUCHUE
. T
ctg a, ecnu sin 0=0,8 u E< o<T.

C. JlokaxxuTe TOXKIECTBO:

- 2
2sin” «

oo (cos’a _sin®a) 8%
2 BapHMaHT
Al. Beruucnure: cos 30°
1)0,5; 2) 1; 3)?; 4)%.

17
A2. Ha xakoMm u3 ueprekeii n300pakéH rpaduk GyHE cos(x — Z)



\ \ \ \ , LT W N, /TN AN
i —3f5n 2 —251:/—:1 -1f5m n —UST[/D 0fn koLl n/in el 2 = 'n/ ;‘{ —3pm _“\\257‘_}‘( e _“\an_}/ o 1”\“_}{ 2p% 3“\{“_.
Y )4 ) v
Puc 1 Puc 2
'/_-\ A \ //-_—\ A \ RN / N r-\\ - ’_-\\
4n 3f5n \{L—ZS)/—:I -1f5n \;J:\_—Ds}/lu 0.fn \kl.}/in 2.5 \SKS}/ 11\\3511){ Zilm —‘ﬂ\S‘ﬂjl I \n){ L ba 2“\“_}{ ibr
Puc 3 Puc 4

A3.Haiigute 3nauenue Beipaxkenus: 2 cos 30°- 6 sin 307 - ctg 30° + 9 tg 45°

D4 2) -4 3)6;  42%)
A 4. YopocTtuTte, ucnosnb3yst GopMyIibl IPUBEICHUS: sin (n—a)-cos(% - a)t+cos*a
1) 2cos?a;  2)1; 3)0; 4)2sinq.
AS. lloctpoiite rpadux ¢yHkuuu y = 1+ cosx U YKaXuTe OO0JIaCTh OIpeeIeHus

17880
MHOKECTBO 3HAUCHHU (PYHKIIHH.
A6. Onpenenute 3HaK BeipaxeHus: sinl00°- cos 100°.

1)+; 2)-; 3)0; 4)HEeT BEpHOI'O OTBETA.

B. [Ilo 3aganHOMY 3HAYE€HUIO TPUTOHOMETPUUECKON QYHKIIMHU, HAWIUTE 3HAaUCHUE /g 0,
V3
eciau cos o= 0,8 u 5< o<

C. JlokaxuTe TOXICSCTBO:

2cos’ o -tgax

- = - tg20
sin® ¢ — cos® « &
Kpurepuu ouenku

3amaHus banner [Tpumeuanne
Al - A6 6 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasn
B 2 Kax b1l mpaBmibHBIN OTBET 2 Oayuia




C | 3 | Kaxkiplit mpaBHIIbHBINA OTBET 3 Gaia

MakcuMainbHbIi 0ait 3a padoty — 11 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUSI
OTMETKH
« 5» (OTINYHO) 11-10
« 4» (xopo1iio) 9-8
« 3» (YIIOBJIETBOPUTEIILHO) 7-6
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 6

OTBeTHI K KOHTPOJILHOI padoTe

1 BapuanT 2 Bapuaunt

Al 105 3) %
A2 | puc4 puc 2
A3 |14 3)6
A4 [3)0 2) 1
AS |[xe Ry e|-3;3] x e R;y e [0;2]
A6 |2)- 2) -

3 3
B 3 s
C | Ucnoas3yem popmynsl aBoitHoro yrina | Mcnonb3yeM (hopmynnbl ABOWHOTO yria

CamocrositesibHast padora Ne 6

Tpuronomerpnyeckue ypaBHeHHUs] U HEPpaBeHCTBA.

Hean: npoBepka 3HAHUN M MPAKTUYECKUX YMEHHUH OO0Yy4aromUXCH.

Al. arccosa HMEET CMBICI, €CIIH:

a)aec[0;n]; 0)ac[-1;1];

B)ae[-—;

1 BapuanT

(L

]; 1)ae(-1;1).

o

2 >

A2. Pemiennem ypaBHeHHs cos x =0 SBIIIOTCS:

a)x=g+2nn,neZ; 0) x=nn,neZ; B)x=g+nn,nez; r)x=n+2nn,

ne”.

A3. Beruncnute: arcsin 0 + arctg +/3




a)0,5; 6) 1; B)g; r)%.

A 4. YpaBHeHue 2tg x = -3:

a) UMeeT OJHO pelleHue; 0) He UMEET PEIICHHS; B) UMEET JIBa PCILICHMUS;
') UMeeT OECKOHEUHOE MHOXKECTBO PEILICHHMIA.

AS. YpaBHeHHE Sin x =3 pmeer pEUICHHUS:
2

a)x=(-1)ng+2nn,nez; 6)x=(-1)n§+2nn,nez; B)x=(-1)n§+nn,nez;

)X =(-1)“%+nn, neZ.

B. Pemure ypaBHEHUsA:

a)cos(f—£)=£; 6) sinx—3cosx—3=0; B)1+sinx=0.
2 7 2

C. Pemute HepaBeHCTBA:

a) sinx 2%; 0) c052x<€

2 BapHUaHT

Al. arcsina WMEET CMBICII, €CJIH:

a)ac[0;n]; 6)ac[-1;1]; B)ae[-g; 1) ae-1;1).

|

A2. PelieHueM ypaBHEHUS C€OS X = - | SBISIIOTCS:
T T
a)x=5+2nn,neZ; 0) x=nn,neZ; B)x=5+nn,neZ; r)x=n+2nn,
neZ.

A3. Berunciure: arcos 0 + arctg 1
3z
0,5; 6) 1; Z, =,
a) b ) > B) 3 b r) 4

A 4. YpaBuenue ctgx -4 =0:

a) IMEET OJHO pelIeHHe; 0) He UMEET PEIICHUs; B) UMEET JBa PEILICHHUS;
') UMeeT OECKOHEYHOE MHOKECTBO PEIICHUN.

3

AS. YpaBHeHHE Sin x =7 MMEET PEIICHUA:



a) x =(-1)“%+2nn, neZ; 6)x =(-1)n§+2nn, neZ; B)x=(-1)" g—knn, neZ:

)X =(-1)ng+nn, neZ.

B. Pemure ypaBHEHUSA:

a) sin(§+%)=%; 0) cos’x—4sinx—1=0; B) 1 +sinx=0.

C. Pemte HepaBeHCTBa:

\3

a) COs X 27; 0) sin2x>-—

2

Kpurepuu ouenku

3amanus banner [Tpumeuanne
Al - A5 5 Kaxx bl mpaBuiibHBIN OTBET 1 Oas
B 6 Kaxx bl mpaBuIbHBIN OTBET 2 Oasuia
C 6 Kaxprit npaBmibHBIN OTBET 3 Oaia

MaxkcumanbHbli 6aut 3a padboty — 17 0ayioB

IlIkaJia nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 0a/1,10B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIINYHO) 17-16
« 4» (xopo1io) 15-14
« 3» (yIOBJIETBOPUTEIIHHO) 13-11
« 2 « (HEeyIOBJIETBOPHUTEIIHHO) MeHee 11
OT1BeTnI
1 BapuanT 2 Bapuant
Al |0) 0)
A2 | B) T)
A3 | B) r)
A4 | 1) r)
A5 |B) B)
B a)x=i§+27” +4nn, neZ, a)x=(-1)“§-2?ﬂ + 2nn, neZ,




0)x=mn+2nn, neZ; B) x=—%+ 2nn, |0)x=0+nn,neZ;B) x=—%+ 27n,
nel. ne/
a)%+27m3x£5?ﬂ+27zn,nez; a)—%+27m£xs%+27m,nez;
C
0) %+m<x<%’+7m,nez. 0) —%HanxS%ZHm,neZ.

CamocrositeibHass padora Ne 7
IMapajiebHOCTH B NMPOCTPAHCTBE.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 0O0yYaroImuxcs.
1 BapuanT

Yposens A.
l.Hanucats 0003HaueHUE MOPSIMBIX.
2.Hanucats 0003Ha4eHUE OTPE3KOB.
3.Hanucarb 0603HaYeHHUE YTIIOB.
4. HanmcaTth 0003HaY€HUE TUIOCKOCTEH.
5.CKOJIBKO IUIOCKOCTEH MOKHO ITPOBECTH YEPE3 OJIHY MPSIMYIO?
6.CKOJIbKO IIOCKOCTEN MOKHO IMPOBECTH Y€pe3 ABE MapaslielIbHbIC PSAMbIE?
7.CKOIBKO MIIOCKOCTEN MOXHO IPOBECTH Yepe3 JIBE MepeceKaromuecs npsimoie?
8. CKOJBKO MIOCKOCTEW MOKHO MTPOBECTU YEPE3 JIBE CKPELIMBAOIIUECS MPSIMBbIE?
9. [IpsiMble a u 6 mapajuieNbHbl TpsiMOii ¢. Kak pacmososkeHbl Mexay coOoi psiMbie a U 7
10./IBe 10cKOCTH MapajuiebHbl OHOU npsMoi. [lapannenbHbl 11 OHU MEXKTY o000 ?
11.1lnockocth a || B, a xy= a, f xy= 6. UTO MOXXHO CKa3aTh O MPSIMBIX a U 67

12.V tpeyronbHuka ocHOBaHUE paBHO 18 cM. UeMy paBHa CpelHssl IUHUSL TPEYTroJibHUKA?

13.CtopoHbl OCHOBaHUSA Tpaneuuu paBHbl 12cM 1 7cM. UeMmy paBHa CpeHss TUHUS Tpaneuu?

14.Y naHHOTO YETHIPEXYrOJbHUKA ITPOTUBOIIOIOKHBIE CTOPOHBI PABHBI U ITAPAJLIEIbHBI.
Jnaronanu paBHel 15cm 1 13 cm. SIBaseTcs M 4eThIpEXyroJbHUK IPSIMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T He nexaT B OJHOW IUIOCKOCTU. MoryT i npsimeie KM u PT
nepeceKkarbes?

OtBeT 000CHOBATH.
16. CxemaTuyHO M300pa3uTh MNIOCKOCTh B BUJIE MapajuiesiorpammMa. BHe ee mocTpouThb
OTpE30K AB,

HE MapajuiesnbHbIN eid. Uepes KoHIbI oTpe3ka AB u ero cepeauny M nmpoBecTH
MapajulesIbHbIE MPSMBIE,

IIEpECEKAIOIINE TUIOCKOCTh « B TOUYKax A;, B;u M;. Hantu nnuny otpeska MM, ecinu
AA - 13 M,

BB=T7wm.



Yposens C.

17. Jlansl nBe mapajjiebHbIE IUIOCKOCTH W HE JieKallas MeXIy HUMH Touka P. [[se
MpsSIMbIE,

MPOXOJSIIME Yepe3 TOUKY P mepecekaroT OJNMKHIOW K TOuke P IJIOCKOCTh B TOYKax
A;n A,

a JAJpHIOK B TOYKax B; u B, coorBercTBeHHO. Haniqure mnuny otpeska BB, , ecinu
A 1A 2= 6 cM

u PA] IA1B1:332.

2 BapHaHT

YposeHs A.

1. Hanucath 0603HaYeHUE TIIOCKOCTEH.
2.HanmcaTth 0003HaueHUE MPAMBbIX.
3.Hanucats 0603HaYEHHUE YTIIOB.
4.Ha3oBuTe OCHOBHbIE (UTYpHI B MPOCTPAHCTBE.
5.CKOJIBKO IIOCKOCTEN MOKHO IMPOBECTH YEPE3 TP TOUYKU?
6.MoryT 5nu mpsiMas ¥ IJIOCKOCTh MUMETh JIBE OOIIME TOYKHU?
7.CKOJIBKO IJIOCKOCTEH MOKHO IPOBECTH YEPE3 MPSMYIO W HE JISKAILYK0 Ha HEW TOUKY?
8. CKOJIbKO MOXKET OBITh OOIIMX TOYEK y MPSIMOW U TUIOCKOCTH?
9. Bcerma sm yepe3 [Be MapajuieibHbIE NMPSMbBIE MOKHO NPOBECTH IIIOCKOCTH?
10.BepHO 1M, YTO IUIOCKOCTH MapajuIeibHBbI, €CIM MpsMas, JexKallas B OJHOM IUIOCKOCTH,
napajienabHa

JIpYroM miaockocTu??
l1.Ilnockocts a || B, nOpsiMas m JEXKUT B IUIOCKOCTH o. BepHo 1, 4yTo mnpsiMas m
napaJjijiesbHa

mockoctu 3?
12.¥ TpeyronpHuka ocHoBaHuE paBHO 10 cm. UeMy paBHaA CpeliHsIs IMHUSL TPEYroJbHUKA?
13.CTopoHbI OCHOBaHUA Tpaneuuu paBHbl 13cMm u 4cM. Uemy paBHA CpeAHsIsl TUHUS TpANeuu?
14.BepHO s, 4YTO €ciay  JABE CTOPOHBI TPEYTrOJIbHUKA IapaJuleiabHBl IUIOCKOCTH O, TO U
TPEThSI CTOPOHA

TPEYrOJIbHUKA NapaJlJIesibHa IIOCKOCTH 0.7

Yposens B.

15. llpsambie EN u KM He nmexar B OZHOM IIIOCKOCTH. MoryT mu npsimeie EM u NK
nepecekarbes?

OTBeT 0OOCHOBATH.
16. CxemaTnuHO N300pa3uTh IJIOCKOCTh « B BUJIE NapajuieaorpaMMa. BHe ee mocTpoutsb
OTpE30K AB,

HE IapajulesbHbIM €. Uepes KoHIbl oTpe3ka AB u ero cepenuny M npoBecTu
napajuieabHbIE MPSMBIE,

IIEPECEKAIOIINE TUIOCKOCTh « B TOUYKax A;, B;u M;. Hantu nnuny otpeska MM, ecinu
AA=3 M,

BB=17 M.

Yposens C.



17. Jlansl nBe mapajielbHbIE IUIOCKOCTH M HE JiexkKallas MexXay HUMH Touka P. JIBe

MpsiIMBIE,

MPOXOSIINE Yepe3 TOUKy P mepecekaroT OJMKHIO K TOYKe P IMIOCKOCTh B TOYKAX

A] 154 A25

a JAJIBHIOK B TOYKaxX B; u B> coorBeTcTBeHHO. Haninure nnmuHy ortpeska BB , ecnu

A]Agz 10 cm
u PA] :A1B1=2 . 3.

Kpurepun ounenku

3amanusa banner [Tpumeuanne
1-14 14 Kaxx bl mpaBuiibHBIN OTBET 1 Oasi
15-16 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
17 3 Kaxxp1ii mpaBmiibHBIN OTBET 3 Oasa

MaxkcumanbHbli 6aut 3a padboty — 21 6aJ

IIkana nepeBoaa 0a/I0B B 0TMETKH

OTMeTKa Yucmo 6a1510B, HEOOX0AUMOE IS OJTYYEHH S
OTMETKH
« 5» (OTINYHO) 21-20
« 4» (xopo1iio) 19 - 17
« 3» (YyAOBJIETBOPUTENBHO) 16 - 15
« 2 « (HEeyTOBJIETBOPUTEIIHHO) MmeHee 15
OTBeTbI
1 Bapuanr 2 Bapuant
1 |AB,ab a, f, (ABC),..
2 | AB,CD,.. AB, a,b
3 | ZABC, 20, q,1, /ABC, 20, a, 1,
4 |a,p, (ABQO),. TOYKA, MpsMasi, IIOCKOCTh
5 | HHUCKOJIBKO OJIHY
6 |omHy HET
7 |omny OIHY
8 |Hu omHOM OJIHY, MHOT'O, HU OJTHOM
9 | mapajuielbHO na
10 |u ma, u HET HET
T | b na
12 |9cm Scm
13 19,5¢cm 8,5 cMm
14 |ner na
15 | KM ckpemubaercs ¢ PT EM cxpemmBaercs ¢ NK




16 |10 cm 10 cMm
17 {10 cm 25 cMm

CamocrositeibHast padora Ne 8
Ilepnenauxkyasp 1 HakJI0HHasi. CBOMCTBA NMEPHEHAUKYJISIPHOCTH NPSIMOIl U IJIOCKOCTH.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroImuxcs.
1 BapuaHT

Yposens A.
Omeemdb Ha npeodnodrcenHvlie 60npocyl. B kaxcoom omeeme 000CHYIl C6010 MOUKY 3PEHUA.
1. MoryT 1 CKpeluBaroIrecs IpsiMble ObITh MEPIEHIUKYISAPHBIMU?
2. Kakue Mexy co0oil 1Be MpsiMble IEPIEHAUKYJIISIPHBIE K OJTHOM MIIOCKOCTH?
3. MoryT i1 ObITh L k oxHoi OCKOCTH f1BE CTOPOHBI OJTHOTO TPEYTOJIbHUKA?
4. Ilpamas L x onmoit u3 JIBYX TI€PECEKAIOIIUXCs MIOCKOCTEH, MOXKET JIM OHA OBIThH L
Ipyrou
IJIOCKOCTH?
5. Eciy 1B INIOCKOCTH - K OHOi MPSIMO#, KAKOBBI OHU MEKTy CO00i?
6. CKOJBbKO HAKJIOHHBIX MOYKHO ITPOBECTHU U3 OJTHOM TOYKH K MIIOCKOCTH?
7. MOXeT i yroJl MeXy MpsSIMOM U TUIOCKOCTBIO ObITh paBeH 70°?
Yposens B.
Pewiume 3a0auu.
8. [lepexnannHa AJUHOW 5 M JIGKUT CBOMMH KOHIIAMHU Ha JBYX BEPTUKAJIBHBIX CTOJ0AX
BBICOTOU 3 M
u 6 M. KakoBO paccTosiHue MeXIy OCHOBAHUSIMH CTOJIOOB?

9. I3 TOYKM K IIOCKOCTH IPOBEICHBI JBE HAKJIOHHBIEC, pABHBIE 5CM U &8 CM.
[Ipoexuus ogHoM w3 HUX Ha 3 cM Ooibiie apyroi. Haiiaure mpoexkiuyu HaKJIOHHBIX.

Yposens C.
10. PaccrosiHne OoT TOYKM M 10O KaXI0M M3 BEPLIMH NPABUIBHOTO TpeyrojbHuka 4BC paBHO

4cm. Hannoure paccrositare ot Touku M 1o mnockoct ABC, ecnu AB = 6¢m.
a) 4cm;
0) 8cwM;

B) 6¢CM;

A O B r) 2CcM.

2 BapuaHT
Yposens A.
Omeemdv nHa npeonodrcennvlie 60npocwyl. B karxcoom omeeme 000CHYI C6010 MOUKY 3PEHUA.



1. Kak pacnosioskeHbl Ipyr K Apyry péopa, BBIXOIALIME U3 OAHON BEPILIUHBI KyOa?
2. Ecnu oHa u3 ABYX NapajuledbHBIX NPSAMBIX NEPIEHIUKYJIAPHA K IUIOCKOCTH, OyJeT I
BTOpas mpsmas,

TOXK€ MEPIECHINKYIISIPHA K 3TOU IIJIOCKOCTH?
3. MoryT i1 ObITh -~ K OJTHOM MJIOCKOCTH JIBE€ CTOPOHBI Tpareuu?
4. Yto Ha3bIBAIOT PACCTOSHUEM OT TOUYKH JI0 TIJIOCKOCTH?
5. CKOJIBKO NEepNEHAUKYISIPOB MOMKHO IMPOBECTU U3 OJAHOW TOYKH K IJIOCKOCTH?
6. MOXeT i IepIeHAUKYJISIp ObITh JUTMHHEE HAKIIOHHOM , MPOBEAEHHOMN U3 ATON e TOUKH?
7. MoOXeT 1 yrojl MeXly MpsSIMOM U MJIIOCKOCThIO ObITh paBeH 120°7

Yposens B.

Pewiume 3aoauu.
8. Kakoll IMHBI HYXXHO B34Th NEPEKIAIUHY, YTOObI €€ MOXKHO OBLIO MOJIOXKUTH
KOHIIaMU Ha JBE

BEPTUKAJIBHBIE ONOPbI BBICOTOM 4 M M 8 M, IOCTABJIEHHbIE HA PACCTOSHUU 3 M OJHA OT
apyrou?

9. I3 TOYKM K IUIOCKOCTH IPOBEJICHBI JBE HAKJIOHHBIC, OHA M3 KOTOPBIX Ha 6 CM JJIMHHEE
Ipyrou
[Ipoekium HaKJIOHHBIX paBHBI 17 cM u 7 cm. Haliiure QiMHBI HAKJIOHHBIX.
Yposens C.
10. Paccrositnue ot toukn K 10 kaxnod w3 BepuinH kBaapata ABCD paBHo Scm. Halinure

paccrostue oT Touku K 110 mnockoctu ABC, ecimu AB =342 cm.
a) 4 cm;

B 0) 42 cM;

B) 2CM;

D C r) V34 cM.

Kpurepuu ouenku

3agaHus bauel [Ipumeuanne
1-7 7 Kax1p1il mpaBWIIbHBIN OTBET 1 Oan
8-9 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
10 3 Kaxx bl mpaBuiibHBIN OTBET 3 Oasia

MakcuMalbHbIi 0ait 3a padoty — 14 6anjioB

IIkana nepeBoaa 0a/I0B B 0OTMETKH

OrmeTka Yucsi0 62,108, HEOOXOAUMOE LIS OJTYYCHHUS
OTMETKH
« 5» (OTINYHO) 14-13
« 4» (xopo111o) 12-11
« 3» (YyIIOBJIETBOPUTEIILHO) 10-9
« 2 « (HEeyIOBJIETBOPHUTEIIBHO) MeHee 9




OT1BeTnI

1 Bapuanr 2 Bapuant
1 a 1
2 || 2
3 | Her na
4 | Her JUIMHA TIEPIEHIUKYJIIsIpa
5 | OIIHY
6 | MHOXECTBO HET
7 |nma HET
8 4 m S5m
9 S5cmu 8 cMm 17 cmu 23 cMm
10 |r)2cMm a)4 cm

CamocrositesibHast padora Ne 9

Koopaunarel B mpocrpancTie. J[eiCTBUSA HaJ BEKTOPaAMM.

Iean: mpoBepka 3HAHWM W MPAKTUYECKUX YMEHHUM OOy4YarOITUXCS.

3amosiHMTE NMPONMYCKH.

1 BapuaHT
YpoBens A.

1. BekTOopoM Ha IJIOCKOCTH HA3bIBAETCH ...

2. Bekrop uzo0paxaercs ...

3. Moaynem BEKTOpa Ha3bIBAETCH ..

4. JIBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS IPOTUBOMOJIOAKHO HAITPABIECHHBIMU, €CIIH ...

5. IIpu yMHOXXE€HUM BEKTOpA HA YUCIIO ...

6. /IBa BEeKTOpa CUMTAIOTCS PaBHBIMU, €CIIH ...

7.HyneBon BEKTOp KOJUIMHEAPEH

BEKTOPY.

Yposens B.

8. Haiinute KoopIMHATHI BEKTOPa > ecu A(5;-1;3) u B(2;-2:4).

9.J1aHbI BEKTOPBI > f3;1; -2} u—{1;4;, -3} HaI\/'II[I/ITe‘—;_A
¢ 2 c

10.Jaubr Touku A (0;0;2) uB (1; 1;-2). Ha ocu OV naiigute Touky M ( 0; y; 0),

PaBHOYJAJIEHHYIO OT

touek A u B. Touka O — Hayano KOOpAUHAT.

11. SABnsrorcs 1 BEKTOPBI R

2),E(6;1;1)?

Ypogens C.

— KOLTURedpPHEIMU
CE ’

ecmu  A(5;-1;3) ,B(2;-2;4),C(3;1; -



Yposens A.
3anosiHUTE NMPONMYCKH.
1. BekTopoM B pOCTPAaHCTBE HA3BIBACTCH ...

2. BexTop o6o3Havaercs ...

3. lnuHol BekTOpa Ha3bIBAETCH ...

4. JIBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAIIPABICHHBIMU, €CIIH ...
5. Jlnst TOro, 4TO0BI CIIOKHUTH J1Ba BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAETCA ...

7. JIBa BEKTOpA HA3bIBAIOTCA KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.Haitnute koopAMHATHI BEKTOpa —,eciu C(6;3;-2) u D(2;4;-5).
9.J1aHbl BEKTOpHI — {5; —1; 2} U > {3;2; -4} Haﬁz:me‘e_ ;}‘-

10. Jaubr touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ waitnute touky M ( 0; 0; z),
PaBHOYIAIEHHYIO
oT Touek A u B. Touka O — Hayasio KOOpJAUHAT.

Yposens C.

11. SBnsitoTCS M BEKTOPHI Ry ﬁ ROLIUREdDRELMU ecin C(5;-1;3) ,M(2;-2:4), A(1;-2;3)u B(-

5;-4;5)?

Kpurepuu oueHnkun

3amaHus banner [Tpumeuanne
1-7 7 Kaxx bl npaBuiibHBIN oTBeT 1 Oamn
8-10 6 Kaxaplii mpaBHIIbHBIN OTBET 2 Oasuia
11 3 Kax1p1il npaBWIbHBINA OTBET 3 Oasia

MakcuMalbHbIN 0ait 3a padoty — 16 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yucso 0a1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIIMYHO) 16 - 15
« 4» (xopo1iio) 14 -13
« 3» (yAOBJIETBOPUTEIHHO) 12 -10
« 2 « (HeYJIOBJIETBOPUTEIILHO) menee 10




OT1BeTnI

1 Bapuanr 2 Bapuant

1 | HampaBJIEHHBIN OTPE3OK HaIpaBJICHHBIA OTPE30K

2 a,—> a,—>

3 | ;MHA BEKTOpa JUTMHA OTpe3Ka

4 | KOJUIMHEAPHBI M WX HANPaBICHHs HE | MX HANPABICHNS COBNANAIOT
COBIAJAIOT

5 | HaOTO YHCIIO yMHOMNAIOTCA CJIOKHUTh UX KOOPAUHATHI
KOOPJIMHATHI BEKTOPA

G | OHM COHATIPABIECHBI M MX JUIMHBI BEKTOp, Y KOTOPOr'0 Hayajo U KOHELl
paBHBI COBIAAAIOT

7 Tr060My OHM JIeXKAT Ha MapauIeIbHBIX WU Ha

OJIHOM TIPsIMOi

8 ZB:{— 3;-1;1} C_lj:{— 4;1;-3}

9 | 2b—c={5-2-1}]2b —d=30 d-2b ={-1;-510}|a 28| =126

10 |M(0; 1;0) M (0; 0; -1)

11 |He KoIIMHEapHBI KOJUJITMHEAPHBI

CamocrositesibHasi pabora padora Ne 10
IIpousBoaHas.

Heab: nmpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroIuxcs.
1 BapuaHT

YposeHs A.
Al. Haiture f'(4), ecnm f(x) = 4/x 5.
1) 3; 2)2; 3)-1; 4) 1.
A2. YKaxuTe MpON3BOAHYI0 (YHKIUU g(x)=x"+COSX.

3 3
1) 2x+sinx; 2) 2x—sinx; 3) %Jrsinx; 4) x?_ sin x.

o x—3 o
A3. YpaBHCHHE KacaTelbHOW K rpaduky QYHKIHH y= — B TouKeC abcrmccon xp= -3
X+

UMEECT BU:
1) y=7x+13; 2) y=Tx+15; 3) y=—7x+15; 4) y=—Tx+13.

Ad4. Teno ABMWXETCs MO MPSMOM Tak, 4TO paccTOosHUE S (B METPax) OT HEr0 /0 TOYKH B 3Toi
PAMOU
W3MEHSIETCS 110 3aKOHY S(¢)=3t—12t+7 (¢t — Bpemsl JIBUXKEHHs B ceKyHaax). Uepes
CKOJIBKO CEKYHI

MOCJIe Havaja JIBUKEHUS MTHOBEHHAasi CKOPOCTh Telsa OyJeT paBHa 72 m/c.
1) 16; 2)15; 3) 14; 4) 13.



Yposens B.
BS. Ha pucynke uzo0paxéH rpaduk mHpOM3BOJHONW HEKOTOPOH (GYHKIMHU y=f(x),
3aJITaHHOM Ha
npoMexyTke (- 3; 3). CKOIbKO TOUEK MaKCUMyMa HMeEeT PYHKIUS f(x) Ha 3TOM

MIPOMEXKYTKE?

L LN e
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B6. Haiinute yrinoBoit koddduimeHT kacaTenbHOM K Tpaduky (yHKIUU
y=x"-2x"+3x—-13 BTOUKE X,=-1.

B7.Haiinure npousBoansie Gynkimit:  a) f(x)=(7x+4); 6) y=3e™ +2sinx.

Yposens C.
C8. Haiigure cyMMy TAaHT€HCOB YIVIOB HAKJIOHA KacaTelbHBIX K mapabone y=x" -9 B

TOYKax
IEpECCUCHUA Hapa60J'II>I C OChIO a6cu1/1cc.

2 BapuMaHT
Yposens A.
Al. Haiinure f '(16), eciu f{x) = 8/x 3.
1) 3; 2)2; 3)-1; 4) 1.
A2. YKaXuTe MPOU3BOAHYIO0 (YHKITUH g(x)=x"— sinx.

3 3
1) 2x+cosx; 2) 2x—cosx; 3) x?+cosx; 4) x?_ CoSX.

o x—3 o
A3. YpaBHCHHE KacaTeIbHOW K rpaduky QYHKIHH y= —,BTOuKe C abcrmccon xo = -3
X+

HMCET BHUA!
1) y=—5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno nBMXETCS MO MPSAMOM Tak, YTO PacCTOSHUE OT HAYaJIbHOW TOUKM H3MEHSETCS IO

3aKOHY
S(t)=t+0,4t> —6 (M), TIe {— BpeMs IBIKEHUS B CeKyHIaxX. Halaure ckopocTh Tena
yepe3 10
CeKyHJI TOCJe Hayala JBHKEHUS .
1) 10; 2)9; 3)8; 4)7.

Yposens B.
BS. Ha pucynke uzoOpaxéH rpaduk MTpOU3BOAHOW HEKOTOpOW (GYHKIHUU y=f(x),

3aJJaHHOU Ha
npoMexyTke ( - 2; 2). CKOIbKO TOYEK MUHUMYMa UMeeT QYHKIHS f(x) Ha ’TOM

MIPOMEXKYTKE?
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B6. Haiinute yrnoBoit ko3¢gduIMeHT KacaTelnbHOM, MPOBEACHHOW K Tpaduky
ynkmun y =x” +2x" +x* +1 B Touke x,=1.

B7.Haiinute nipousBoiubie GyHKIMA : a) f(x)=(4x+7); 6) y=x-1g3x.

Yposens C.
C8. Haiigure cymMmmy yriaoBeIX Ko3()(HULIMEHTOB KacaTelbHBIX K mapabone y=x’—4 B
TOYKaX
nepeceueHusi mapadosbl ¢ OChlO abciucc.

Kpurepuu ouenku

3agaHus basel [Ipumeyanue
Al - A4 4 Kaxx bl npaBuiibHBIN OTBET 1 Oasi
B5 - B7 6 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
C8 3 Kaxx bl mpaBuiibHBIN OTBET 3 Oasia

MakcumanbHbIi 6at 3a padoty — 13 6ans10B

IIkana nepeBoaa 0a/I0B B 0OTMETKH

OtMmeTKa Yucsio 6a/U10B, HEOOX0AUMOE ISl TOJTYUYEHUsI OTMETKH
« 5» (OTINYHO) 13-12
« 4» (XopoI11o) 11-10
« 3» (YIOBJIETBOPUTEIIHLHO) 9-8
« 2 « (HEeyIOBIETBOPHUTEIIBHO) MeHee 8
OTtBeTbI
1 Bapuanr 2 Bapuant

Al |1(4) 1 (4)

A2 | 2x—sinx (2) 2x — cosx (2)

A3 |y=Tx+15(2) y=>5x+21(4)

A4 |t=14c(3) V(10) =9 m/c (2)

B5 | 1 touka, x,.,=1,8 1 Touka, X, =0

B6 |k=-7 k=16

g7 | 3507x+4)% ) 9e™ + 2cosx a) 12(4x + 7)%; 6) tg3x + 3;‘3

COS™ >X




| C8 | teas +tgon=6+(-6)=0 | tgay +tgon =4+ (-4) =0

CamocrositesibHasi padora Ne 11
Hccaenopanue GyHKUUM ¢ NOMOIIBLI) NMPOU3BOJTHOM.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroImuxcs.
1 Bapuant

YpoBens A.
Al. CxoJbKO UHTEpPBAIOB yObIBaHUS uMeeT QyHKIMs f(x) = x> — 3x?
A.1. Bb.2. B.3. TI.Hwuoagaoro
A2. CKOJIBKO KPUTHYECKHUX TOUEK uMeeT QyHKnus f(x) = x> — 9x? + 15x?
A.2. Bb.1. B.3. T'. Hu oxHoii
A3. 3nauenne QyHKIMU y =—x> +4x +2 BTOYKE MaKCHMyMa pPaBHO...
A.0. Bb.2. B.6. T8.
Ad. Toukoii Mmakcumyma GyHKIMK f{x) = 16x° + 81x* — 21x—2 sBusercs...
A.—1. B35 B.-3. TI.-3)5.
Yposens B.

BS. lana ¢yukuus  f{x) = x> — 3x — 6. HaliiuTe NpPOMEXYTKM BO3DAacTaHUS M YOLIBAHHS

GyHKIUH.

Yposens C.
C6. Uccnenyiite ¢ MOMOMIBIO MPOM3BOAHON (QyHKIMIO  f(x) = x> —3x> —9x u
noctpoite €€ rpaduk.

2 BapuaHT
YpoBens A.
Al. CKOIBKO HHTEPBANIOB BO3pacTaHus uMeeT QyHKIus f(x) = x> — 3x??
A.1. b.Humommoro. B.2. TI.3
A2. CKOIIbKO KPUTHYECKUX TOUEK uMeeT GpyHkuus  f{x) = x> — 6x*> +9x
A.Huopnoii. b.3. B.1. T.2.

A3. 3nauenue QyHkimu y =2x* - 8x+ 11 BTOUKE MHHMMYMa pPaBHO...



A.0. b.S5. B.2. T'3.

Ad4. Toukoit MuaumyMa QyHKIMH f(x) = 16x° +81x*> —21 x— 5 sBngercs. ..

A b25. B.-3. TI.-1.

1
‘3
Yposens B.
BS. Jlana ¢ynkuus  f{x) = x° - 3x + 2. Haliiure NpOMEXYTKH BO3pAacTaHUs U yObIBAHMs
byHKIUH.
Yposens C.

C6. Uccnenyiite ¢ MOMOINBIO IPOM3BOAHOM (GyHKIHMIO f(x)= x* —3x + 1 u mocrpoiite
e€ rpaduk.

Kpurepuu oueHkun

3amanusa banner [Tpumeuanne
Al - A4 4 Kaxxnprit npaBuibHbBIN 0TBET 1 Oayn
B5 2 Kaxxnprit npaBmibHBIN OTBET 2 Oaya
C6 3 Kasxprit mpaBmiibHBIN OTBET 3 Oasa

MaxkcuMalbHbIN 0ali1 3a paboTy — 9 0asjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yucso 0a1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIIMYHO) 9-8
« 4» (xopo1iio) 7-6
« 3» (YIOBJIETBOPUTEIILHO) 5-4
« 2 « (HeYIOBJIETBOPUTEIIHHO) MeHee 4
OTtBeTbI
1 BapuanT 2 Bapuaunt
Al | Al B.2.
A2 | A 2. I.2.
A3 | B.6. I'.3.
Ag |13 A
BS b ) npu xe(—oo;—l]u[l;+oo); b JszI/I b ) npu xe(—oo;—l]u[1;+oo); b JszI/I
xe[-1:1]; xel-11];
N A ¥



A 4
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CamocrosiTenbHast padora Ne 12
IlepBooOpa3nas ¢ynkuuu. UHTerpas.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 00ydaromuxcs.
1 Bapuant

Yposens A.
Al. . Beiunuciaure uHTErpat:

2 = dx
a) j(3x2+x—4)dx; 0) J‘ 3 .

T X

A2. Jlns ¢yHkumu f(x) = 3sin X HaWauTe:
@) MHOYKECTBO BCEX TEPBOOOPA3HBIX;

T
0) nepBooOpazHyto, rpaguk KOTOpOH MpoxoauT uepe3 Todky M ( 5;0)

A3. Briuucnure, cienaB MnpeABapUTEIbHO PUCYHOK, IUIOMIAAL (DUTYpBI, OTpAaHUYEHHOM
JVHUSIMU:

y=0,5x%y=0,x=2,x=0.

A4. Jlokaxure, uto pyHkuuss F sBisercs mnepBooOpasHo mis (yHKIUU f(Xx) Ha
MIPOMEKYTKE
(-o0;+0), ecin F(x)=x"—4, f{x)=3x%

Yposens B.

3
BS5. BolunciuTe uHTErpa sz +(x - 3)2]dx
0

Yposens C.

C6. Haiimure mom@ans GUrypsl, OrpaHUYeHHOM JMHUAMHE Y = 6x —x° U y = 2x.

2 BapHaHT
Yposens A.
Al. . Boluucnure UHTErpai:

5 1
@) [(4x® —x+5)dx; 0) Id
1 — 2

o o
x3

A2, Jlns ¢yskuuu f(x) = 2cos x Halaure:
a) MHOXECTBO BCEX II€PBOOOPA3HBIX;



T
0) nepBooOpazHyto, rpaguk KOTOPOH MPOXOAUT uepe3 TO4YKy M ( 3 0)

A3. Briuucnure, cieiaB NpeABapUTEIbHO PUCYHOK, IUIOMIAAL (DUTYpBI, OTpAaHUYEHHOM
JUHUSMH:
y=2x%y=0,x=3,x=0.
A4. [loxaxure, uto pyHkiust F sBiasercs mnepBooOpaszHoil mist ¢GyHKIuU f(x) Ha
IIPOMEKYTKE
(-o0;+o0), ecmu F(x) =2x—x% f(x)=2-2x.

Yposens B.
3
B5. Boiunciure HHTErpal sz + (l—x)z] dx
0

Yposens C.

C6. Haiinute miomaas GUrypel, OrpaHMYEHHON  JIMHUAMH Y =- 6x —x*> U y = - 2X.

Kpurtepuu olieHKH KOHTPOJLHOM PadoThI

3agaHus basel [Tpumeuanue
Al - A4 6 Kaxx bl npaBuiibHBIN oTBeT 1 Oamn
B5 2 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
C6 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcuMainbHbIi 0ait 3a padoty — 11 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0OTMETKH

OTmerka Yuciio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUS
OTMETKH
« 5» (OTINYHO) 11-10
« 4» (xopo111o) 9-8
« 3» (YyIIOBJIETBOPUTEIILHO) 7-6
« 2 « (HeYIOBJIETBOPUTEIILHO) MeHee 6

OTBeTHI K KOHTPOJILHOI padoTe

1 BapuanT 2 Bapuaunt
a) F(x) = - 3cosx + C; 6)F(x) = - 3cosx | @) F(x) = 2sinx + C ; 6)F(x) = 2sinx -
A2
+ 0. J3.
A3 S(imr = %KB.CH. Sq)nr =18 KB.CI.




A4 | F(x) seasiercst nepBooOpazHout s f (x) | F(x) sBisieTcs nepBooOpazHon s f (x)
B5 | 18 12

2 2
C6 |Spur = 105 KB.€]I. Sour = 105 KB.€]I.

CamocrositesibHasi padora padora Ne 13
IIomaau MoOBEePXHOCTEd MHOTOTPAHHHMKOB.

Iean: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.
1 BapuaHT

YposeHs A.
Al. Beibepute BepHOE YyTBEPKICHHE

a) MmapasulesIeuIIe]] COCTOUT U3 LIECTH TPEYTOJIbHUKOB;

0) IPOTUBOMOJIOKHBIE TPaHU MapasuieenuIe/1a UMEIOT OOIIYIO TOUKY;

B) AMArOHaJIM MapajuleICINIIe1a IEPECEKAIOTCS U TOYKOM NIEPECEUEHUs JEIATCS TOMoaMm.

A2. KonnuecTBo pedep MIEeCTUYTOIbHON PU3MBI
a)18; 0)6; B)24; r)12; n)l5.
A3.Hanmenblee ynuciao rpaHeid mpu3Mbl
a)3; 0)4; B)S; 1)6; n1)9.
A4. He aBnsercsa npaBUIbHBIM MHOTOTPAHHUKOM
a) TMpaBWJIbHBIA TeTpa’ap; ©O) MpaBWIIbHAS NMPU3MA; B) MPABWIbHBIA JOAEKA’Ap; T)
IIPABUJIBHBIA OKTadIP.
AS. Beibepute BepHOE YyTBEPXKACHHE:
a) BBINYKJIbId MHOTOIPAHHHMK HA3bIBA€TCS IMPABHIIBHBIM, €CIIM €ro TIpaHu SBISIIOTCA
IIPaBUIBHBIMM MHOTOYTOJIBHUKAMH C OJHUM M TE€M K€ YHCIOM CTOPOH M B KaXIO0H
BEpILMHE MHOTOTPaHHHUKA CXOJIUTCS OJTHO U TO YK€ Yncio pedep;
0) npaBWIbHAs TPEYTOJIbHASI MMPaMU/Ia U MPAaBUIIBHBIA TETPA3AP — 3TO OJHO U TO ¥KE;
B) IUIOIIAJb OOKOBOM TIOBEPXHOCTHM NHPaMUIbl paBHA MPOU3BEICHUIO MEpPUMETpa
OCHOBAHHS Ha BBICOTY.
A6. Bricota OOKOBOW TpaHM NPaBUIBHOM MHUPaMUIbI, TPOBEICHHAs W3 €€ BEPIUIMHBI,
Ha3bIBACTCSA

a) MMaroHayiplo; 0) MeAuaHoW; B) armodeMoi.
A’7. JlnaroHanb MHOTOIPaHHUKA — 3TO OTPE30K, COEAUHSAIOIINI

a) MoObIe BE BEPILIMHBI MHOTOTPAHHUKA; ©O) JIBE BEPIIMHBI, HE MIPUHAJJICKAIIUE OJTHON
I'paHy;

B) JIB€ BEPIIMHBI, IPUHAIJIEKAIINE OJHOU FPAHH.

Yposens B.

B8. Haiinure pauaroHanu npsIMOYTOJIbHOTO —TMapajUlesienuiesia, €clid CTOPOHBI  €ro
OCHOBAHHUSA 3 CM ,
4 cM, a BeicOTa paBHa 10 cMm.
Yposens C.



C9. B npaBuibHON YETHIPEXYTOJBHONW MHUPAMHUAEC CO CTOPOHON OCHOBaHHSI & M, OOKOBas
rpaHb

HAKJIOHEHA K IUIOCKOCTH OcHoBaHus mox yriaom 60 . Haiigure:

a) BBICOTY NMHUPaMUIbI; ©) MIoNaab OOKOBOW MOBEPXHOCTH.

2 BapHaHT
Yposens A.

Al. Bribepute BepHOE yTBEpKICHHUE

a) TeTpas’Ap COCTOUT U3 YETHIPEX NapalIeIOrPaMMOB;

0) OTpE30K, COCUHSIONINNA TPOTUBOIOJIOKHbIE BEPIIMHBI MapajulieienuIea, Ha3bIBaeTCs
ero

JMaroHalblo;

B) NapaujieenuIe/] UMEeT BCero 1ecTb pedep.
A2. KonnyecTBO rpaHed MECTUYTOJIbHON ITPU3MBI

a)6; 06)8; B)10; r)12; n)l6.
A3.Haumenbliiee yncio pédep mpu3Msl

a)9;, 06)8;, B)7; 1)6; 1)S5.
A4. He aBnsieTcs npaBUIbHBIM MHOTOTPAHHUKOM

a) MPaBWJIbHBIN TETpadIp; 0) MpaBUIILHBIN OJAEKAdAP; B) IpaBUJIbHAS TUpaAMUIa; T)
MIPaBUJIbHBIA OKTa3IpP.
AS. Beibepute BepHOE yTBEPXKIICHUE:

a) MPaBWJIbHBIN J0JEKA3IP COCTOMT U3 BOCBMU MPaBUIIbHBIX TPEYTOJbHUKOB;

0) MpaBUJIBHBIN TETPAdAP COCTOUT U3 BOCHBMH MPABUIIBHBIX TPEYTOJIbHUKOB;

B) IPaBUJIbHBIM OKTA3Ip COCTOUT U3 BOCBMU MPaBUJIbHBIX TPEYTOJIbHUKOB.
A6. Aniopema — 310

a) BbICOTa MUPaMUIbI; 0) BbICOTa OOKOBOM I'paHU MUPaAMUbL;

B) BbICOTa OOKOBOM I'paHu MPaBUIbHOW MUPAMU/IBI.
A7. YcedeHHas MpaMu/ia Ha3bIBAETCs NPABUIIBHOM, €CIIN

a) €e OCHOBaHUS — MIPaBUJIbHBIE MHOTOYTOJIbHUKH;

0) OHa MoJIy4YeHa CEYEHUEM MPABWIIBHOM MUpaMUIbl TNIOCKOCTbIO, MapaiebHON
OCHOBAHMIO;

B) ee OOKOBBIE I'PaHU — MPSIMOYTOJIBLHUKH.

Yposens B.

B8. Haiimute OokoBoe peOpo MpaBHIBHON YETHIPEXYTOJbHOM, MUPAMUIBL, Y KOTOPOH
CTOpOHA
OCHOBaHMs 8 M, a BblcoTa paBHa 10 wm.

Yposens C.

C9. B npssMOyTOJIbHOM —MapajuiesIenuIe /e CTOPOHBI OCHOBaHUA S M u 12 M, a
JMaroHasb

napajuiejienune]a HaK/IOHEHAa K IUIOCKOCTH —ocHoBauus moj yriom 30 °. Haiiure:



a) BBICOTY Mapajuienenunena; ©0) miomaas OOKOBOM MOBEPXHOCTH.

Kpurepuu oieHKH KOHTPOJILHOM PadoOThI

3agaHus basel [Ipumeyanue
Al - A7 7 Kaxxnprit npaBunbHbIN oTBET 1 Oayn
B8 2 Kaxxnprit npaBmibHBIN OTBET 2 Oaya
C9 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcuMalbHbINi 0ait 3a padoty — 12 6ajioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUS
OTMETKH
« 5» (OTIIMYHO) 12-11
« 4» (xopo111o) 10-9
« 3» (YyIIOBJIETBOPUTEIILHO) 8-7
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 7
OTtBeTbI
1 BapuanT 2 Bapuant
Al |B) 0)
A2 |a)l8 0) 8
A3 | B)S a)9
A4 | 0) B)
A5 | a) B)
A6 | B) B)
A7 |0) 0)
B8 | 54/5m NEPRY
co |P=43 M ;S5 =128 w7 h=%;&sn _ 44243

CamocrositesibHasi padora Ne 14
Iliomaau mMoBepXHOCTEHd Tes BpallleHMs.

Iean: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUM OOYyUYarOITUXCS.
1 Bapuant

YpoBens A.
[ToarBepauTh WK ONPOBEPTHYTH CICIYIOIINE YTBEPKICHUA.

Al.Ilpu BpallleHHH NPSIMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH MOJIy4aeM LUIUH/IP.



A2.0Tpe3kH,  COEQUHSIONIME  BEPIIMHY KOHYCa C TOYKAMU  OKPY>KHOCTH OCHOBaHUS
Ha3bIBAOTCS

o0pa3yronMHi KOHYycA.
A3. OceBbIM CEYEHHUEM LWIHUHApPA  ABJISETCS TPEYTOJIbHUK.
A4. BeicoTa muuHApa (MpsMoro) OobIIe 00pa3yroliei.
AS. [Ilpu BpamieHuu noaykpyra BOKpyr — €ro AuaMeTpa Kak OCH IOJIyyaeTcs — miap.
A6. Ilnomaas mOIHON MOBEPXHOCTH MIJIMHIPA BRIUUCIsETCS TI0 popMmynie S =2 7 (r+h),
rJie r —paguyc

HUIMHAPA, h-BBICOTA LIMJIMHIPA.

Yposens B.
B7. Beicora nnimHapa paBHa 4 M, pacCTOSIHUE MEXAY OChIO MWIMHAPA U MapaUIeIbHON

(V)

eit
IUIOCKOCTBIO CEYEHHS DaBHO 3 M, a IUIoIanb cedenus 32 > Haligure miomans
OOKOBOM
MOBEPXHOCTU IWJIMHJIPA.
B8. Bricota konyca paBHa 12 M, a oOpa3zyromas 13 m. HaliquTe miomiaab 0CE€BOro ce4eHUs
KOHYCa.

Yposens C.
C9.11momanp cedyeHus, HE MPOXOJSIIETO Yepe3 ILEHTp Iapa, paBHa 167 Mm%, Haiinure

I0LIAAb
MMOBEPXHOCTU I1Iapa, €CJIM PAaCCTOSHHE OT LIEHTpa IIapa J0 CEKYIIeH ITOCKOCTH
paBHO S5 M.

2 BapHaHT
Yposens A.
[TonTBepANTH UM ONIPOBEPTHYTH CIEAYIOLIUE YTBEPHKICHUS.

Al.llpu BpallleHUH NPSMOYTOIBHOTO TPEYTrOJbHUKA BOKPYI €ro KaTeTa KaK OCH MOJydyaeM
KOHYC.
A2.0Tpe3KH, COEIUHAIOIIME COOTBETCTBYIOUIME TOYKH OKPYKHOCTEH KPYrOB HAa3bIBAIOTCS
00pa3yromMH  WJIAH]IPA.
A3. OceBbIM CEYEHHEM KOHYycCa ABJIAETCS] MPSAMOYTOJIbHUK.
A4. Bricota xoHyca paBHa 00pa3yroIIci.
AS. Ortpe3ok, COeAUHSIOMMI JBE TOUKH IAPOBOM MOBEPXHOCTH U MPOXOISIINANA YEPE3 LEHTP
niapa,
Ha3bIBAECTCS IUAMETPOM I1apa.
A6. Bce oOpa3zyroniye HIUIMHAPUYECKONH MOBEPXHOCTH MapajuieNbHbl APYT APYTY.

Yposens B.

B7. [Inomans GOKOBOM MOBEPXHOCTU LMIMHApA paBHa 607 M?

, a4 paInyC OCHOBaHMS S5 M.
Hainnure
JUTMHY O00pa3yroliel MHIMHApA.



B8. Paanyc ocHoBanusi KoHyca paBeH 12 m, a oOpasyromas 13 m. Haiiaure miomans

OCEBOI'O
CCUCHHUs KOHYCA.

paBHO S5 M.

Yposens C.
C9. Pamuyc chepsl paBeH 13 m, a paccTosiHEE OT €€ ILIEHTpa 10 CEKYIIeH IIOCKOCTU

Haiigute minHy OKPYXHOCTH CeueHHUsS CQephl.

Kpurepuu oieHKM KOHTPOJIbHOI padoThI

3amaHus banner [Tpumeuanne
Al - A6 6 Kax 1l mpaBriibHbBIN OTBET 1 Oarmn
B7 - B8 4 Kax b1l mpaBmibHBIN OTBET 2 Oayuia
C9 3 Kaxnp1il mpaBmibHBIN OTBET 3 Oasia

MakcuMalbHbIN 0ait 3a padoty — 13 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yucso 0a1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTANYHO) 13-12
« 4» (xopo1iio) 11-10
« 3» (YIOBJIETBOPUTEIILHO) 9-8
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 8
OT1BeThI
1 BapuanT 2 Bapuaunt
Al | na Ja
A2 | na Ja
A3 | na HET
A4 | Her HET
A5 | na na
A6 | Her a
B7 40w m? 6 M
B8 | 60 m? 60 m?
C9 |161n m? 2471 m?

CamocrositesibHast pabora Ne 15
O0bEMBI MHOTOTPAHHHUKOB.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaromuxcs.

YpoBens A.




Al. Kakoit He MOXxeT ObITh mpu3Ma?

A. Tlpsmoi; b. Hakmonnon;  B. IIpaBunbHOM; I'. Yceuennon.
A2. Kakas QopMyna ucnonb3yeTcs sl BRIUMCICHHS oObeMma mpu3Mbl, rae R — paamyc
OCHOBaHUSI,

H — BbICOTA:

A. %SOCHH; B. 2R’H ; B.S, H; T. %H(S+S1 18, j
A3. HazoBure, kakasi ¢purypa He sIBISETCS MPaBUILHBIM MHOTOTPAHHUKOM.

A. Ky0; b. Honexkasnp; B. Oxkrasap; I'. ITapannenenune.
A4. PeOpo kyba paBHO 2 cM. Berunciute cymMMy JITMH Beex pedep Kyoa.

A. 24 cwm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. TInomazas rpanu Kyba paBHa 16 cM?. Berauciaure ero oobem.

A. 24 cm?; b. 48 cm?; B. 56 cm?; I'.64cm’.

A6. CymiecTByeT Jd Npu3Ma, Y KOTOPOM TOJIBKO OJHO OOKOBOE PeOpO NEPIEHIUKYJSPHO
OCHOBAHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmnbl B kBagpata ABCD co cTopoHOW 6 CM K €ro IUIOCKOCTH MPOBEIEH
nepnenaukynsp BK. Haligute o0bémM nmupamunbl, eciu AK =10 cm.

B8. OcHOBaHMEM INIPHU3MBI SBISETC MPSIMOYTOJNLHBIM TPEYTroOJdbHUK ¢ OCTphiM yriaoMm 60° u
KaTeTOM,
MPUWISKAIIUM K 3TOMY YIiy, paBHbIM 9 cwm. Beicota npusmel paBHa 10 cm. Haligure:
a) 00bEM NPU3MBI;
0) mIonaab MOJHOW MOBEPXHOCTH IPHU3MBI.

Yposens C.

C9. Haiingure 00beM MHOTOTpaHHUKA, U300pa)KEHHOTO Ha PUCYHKE !
(Bce ABYrpaHHBIC YIJIbl MHOTOIPAHHUKA MPSMBIE). i

2 BapuaHT
Yposens A.

Al. [IpAMOYTOJIbHBIN MAPAIIIETENUIIE] — TO
A. Tlupamuna; b. Ilpusma; B. Oxkrasrap; I'. Terpasap.
A2. O6bem nupamMubl orpeaensercs no popmye, rae S, - mioaab ocHoBanus, H —

BBICOTA,
R —pamnyc.



A. %SOCHH; b. %ﬂ'RzH; B. S, H,; I. % R*H .
A3. Anodema — 310

A. OOpa3zyromas uninHapa; b, Beicora konyca; B. BricoTa 60k0BOIi Tpanu
MAPaMUJIbL;

I'. BeicoTa yceueHHOro KOHYCa.
A4. N3mepeHust npsiMOYToJIbHOTO Mapajuielienuneaa paBHel 2 ¢cM, 3 ¢cM U 5 cM. Beiuucnure ero
o0BeMm.

A. 30 cm3; b. 15 cm?; B. 20 cm?; I.25cm?.
AS. PeOpo kyb6a paBHO 2 cM. BeruncnuTe miomas TOBEPXHOCTH Ky0a.
A. 12 ecm?; b.24 cm?; B. 16 cm?; I'.18 cm>.
A6. CymectByer v npusma, umeromas 20 pedep?
A. a; b. Her.
Yposens B.

B7. OcHoBaHMe mpsSMOW NPU3MBI - MPSAMOYTOJBHBIA TPEYTOJIBHUK C KaTeTOM S5 CM H
TUIIOTEHY30H1
13 cm. Beicota npusmbl paBHa 10 cMm. Haitaute o0BEM Npu3MBIL.

B8. B mpaBunbHOM 4eTHIpEXYTroNbHONW TUpamMuie OOKOBbIE T'PaHW HAKJIOHEHBI K
IockocTH ocHoBaHus 1on yriaoMm 30°, a ocHoBanue paBHo 6 cMm. Haiimure:
a) oO0bEéM MHUPAMUJIBL;
0) mIoIaab MOJHON MOBEPXHOCTH MUPAMUJIBI.

Yposens C. LA
C9. Haiinute 00beM MHOTOTpaHHUKA, U300paKEHHOT'O Ha PUCYHKE

(=]

(BCe IBYTpaHHBIE YIJIbI IPSIMBIE). |

Kpurepuu ouenku
3aganus bael [Tpumeuanue
Al - A6 6 Kaxx bl mpaBuiibHBIN OTBET 1 Oasi
B7,B8,C9 9 Kaxx bl mpaBuIbHBIN OTBET 3 Oasuia

MakcuMaibHbIi 0ait 3a padoty — 15 6anjioB

IIkana nepeBoaa 0a/JI0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUSI
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xopo111o) 13-12
« 3» (YyIIOBJIETBOPUTEIILHO) 11-10
« 2 « (HeYIOBJIETBOPUTEIIHHO) menee 10

OT1BeTHhI



1 Bapuanr 2 Bapuant
Al |r 0
A2 |B a
A3 |r B
Ad |a a
A5 |0 0
A6 |0 0
B7 |96 cM® 300 cm®
B8 ) 4053 cm’; 6)1714/3 +270 em%; a) 1243 cm’; 6) 2443 + 36 cm?;
C9 B 56

CamocrosiTenbHast padora Ne 16
O0béMBI Tes1 BpaleHus.

Iean: mpoBepka 3HAHUM W MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.

YposeHs A.
Al. Cdepa sBasieTcs TOBEPXHOCTHIO:
A) KoHyca; 0) yCEUeHHOro KOHycCa; B) HWJIMHJpA; T) IIapa.

A2.M3meHutcst 1 00bEM IUIMHIpA, €CIU JUaMETp €ro OCHOBaHMs yBEJIWYUTh B 2 pasza, a
BBICOTY YMEHBIIUTH B 4 pa3a?

A3. M3 xakux Ted COCTOWT TEJO, MOJYYCHHOE BpAIlEHUEM  PaBHOOEAPEHHOW  Tpameruu
BOKPYT OOJIBIIIEr0 OCHOBAHUS?

A4. O0béM nunmHapa paseH 12 cv’. Uemy paBeH 00bEM KOHycCa, KOTOPBI MMEET TAKOE IKE
OCHOBAHHE U TAKYIO K€ BBICOTY, KaK U JaHHBIN [UIUHIP?

AS. Halimute 00BEM ITUIIMHIIPA C BEICOTOM, paBHOM 3 CM U IMAaMETPOM OCHOBAaHUS — 6 CM.

a) 27n cM>; 6) 9 em®; B) 36m em; 1) 187w em?; 1) 54w o’

A6. IlwimHap BmHcaH B NPSMOYTOJBHBIM mapamenenunen. Paaumyc ocHOBaHHMS W BBICOTa
WINHpA
paBHbl 6. Haiinute 00bEM napamienenumneaa.

Yposens B.

B7. B mape Ha paccrossHMM 3 CM OT IIEHTpa MPOBEACHO CEUYEHHE, PATUyC KOTOPOro 4 cM.
Haiimure o0méM mmapa.

B8. IIpAMOyronpHbIi TpEYroAbHUK C THUIOTEHY30d 13 cMm Bpamaercs BOKPYr OCH,
cojepkaien karer JuiMHOM 5 cMm. Haiiaute o0BEéM MOMYy4EHHOTO KOHYCa M IUIONIAdb
€ro IMOJHOM MOBEPXHOCTH.



Yposens C.

C9. Haiiaure o0beM V yacTu HWIMHAPA, U300paKEHHON Ha
pHUCYHKE. ,2

2 BapuaHT
YpoBens A.

Al. Cdepa u TIIOCKOCTh HE MOTYT UMETH:
A) onHy 0011yI0 TOUKY; 0) HM OJHOM 001IIel TOUYKH; B) JIBE OOIIHME TOYKH; T') MHOTO
001X TOYEK.

A2. Bo cKoJIbKO pa3 yBeIUYUTCS 00bEM KPYyroBOro KOHyca, €ClId BBICOTY YBEJIMYUTH B 3 pasa.

A3. N3 Kakux TeN COCTOMT TEJO, MOJYYEeHHOE BpAIllCHHWEM  pPaBHOOCAPEHHOM  TpalleluH
BOKPYI' MEHBILIETO OCHOBaHUSI?

A4. llunuHap ¥ KOHYC MMEIOT 00Iee OCHOBaHWE M BBICOTY. Halinmure o0beM KOHyca, ecliv
00beM nuMHApa pasen 120 w oM.

AS. Bricora koHyca 3 cM, oOpasyromias S cMm. Haliqure ero o0beM.

a) 27w cm’; 6) 91 cM?; B) 16m em®; 1) 18w em?; 1) 547w ev?.
A6. Ilunuuap BOucCaH B MPSMOYTOJbHBIA Tapasuienenunes. Paguyc OoCHOBaHUSI U BBICOTa
HWJIMHIpA

paBHbI 5. Haiinure 00bEM nmapasienenumnesa.

Yposens B.

B7. B miape Ha paccTosHuMM 8 CM OT LIEHTpa MPOBEACHO CEYEHHE, PpaAuyC KOTOporo 6 cm.
Haiimure o0néM mapa.

BS8. [lunuaap oOpa3oBaH BpalleHHEM MPSMOYTrOJbHUKA C JUArOHAIBID 5 CM  BOKPYT

CTOPOHBI JUJIMHOM
3 cm. Haliqute 00bE€M HWIMHApPA U IUIONIAAb MOJHON €ro MOBEPXHOCTH.

>

Yposens C.

C9. Haiimute o0beM V yacTu nuinuHapa, M300paKeHHON Ha PHUCYHKE.



Kpurepuu ouenku

3amaHus banner [Tpumeuanne
Al - A6 6 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasmi
B7,B8,C9 9 Kaxaplii mpaBuIIbHBIN OTBET 3 Oasia

MaxkcumanbHbli 6aut 3a padboty — 15 06asioB

IIkana nepeBoaa 0a/JI0B B 0OTMETKH

OTMeTKa Yucso 0a1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xopo1iio) 13-12
« 3» (YyAOBJIETBOPUTENBHO) 11-10
« 2 « (HEeyTOBJIETBOPHUTEIIHHO) meHee 10
OTtBeTbI
1 Bapuanr 2 Bapuant
Al |r B
A2 | HE UBMEHHUTCS B 3 pasza yBEJIUUYUTCS
A3 | u3 IByX KOHYCOB U IIMJIMHPA 13 IByX KOHYCOB M IIWJIMHAPA
A4 |4 407
A5 | 27m eM® 167
A6 | 864 500
B7 %ﬂ cm® —40300 oM
B8 240w cm ?; 3007 cm?; 481 cM 3 ; 56T cM>;
C9 |13.,5=@ 81

CamocrositesbHast padora Ne 17
KomOuHaTOpHKa, CTATUCTHKA U TEOPHsl BEPOSATHOCTEI.

Ieab: mpoBepka 3HAHMM M MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.

YposeHs A.
Al. JIyist Ka)KJ0TO M3 ONMUCAHHBIX COOBITUI OMPEIEeIUTE, KAKUM OHO SIBJISIETCS: HEBO3MOKHBIM,
JIOCTOBEPHBIM WJIHM CIIy4alHbBIM:
1) 3aBTpa OyaeT xopoiiiasi Ioroja;
2) B StHBape B TOPOJIE MOUJIET CHET;
3) B 12 yacoB B ropojie UAET N0XK b, a uepe3 24 yaca OyJeT CBETUTh COJHIIE;
4) Ha IeHb POKJICHUS BaM IMOJIapsIT TOBOPSIIETO KPOKOANIIA;



5) kpyrias OTIIMYHULA TIOJYYUT JBOMKY;
6) KaMeHb, OPOIIICHHBII B BOJy YTOHET.
A2. Onpenenute Moy, cpeaHee apudmeTudeckoe u pasmax psaa: 5,6, 11, 11, — 1.
A3. KakoBa BEpOSATHOCTb TOTO, YTO 33JyMaHHOE JBY3HAYHOE YUCJIO AEIUTCS HA 3 WM JCIUTCS
Ha 2? Omnpenenurte BU COOBITHS.
a) CJIO)KEHHE COOBITUH;  ©) MPOU3BEEHNUE COOBITHIA.
A4. Beruucnure C; - C: - C? - C; .

AS. Ha cron 6pocaroT ABa UrpajibHBIX TeTpadpa (cepblil u Oeiblil), HAa TPaHIX KaXIOTO U3
KOTOPBIX TOYKaMu 0003HaueHHI uncia oT 1 10 4. CKONBKO pa3IWYHBIX TAp YUCET MOKET
MOSIBUTHCS HA TPAHSIX 3TUX TETPA3APOB, CONPUKACAIOIIUXCS C IOBEPXHOCTHIO CTOJIA?

A6. 13 10 mepBbIX HaTYpaJIbHBIX YHCEI CIIy4aitHO BRIOMparoTcs 2 uncia. Beraucnure

BEPOSITHOCTH
CJICTYIOIITUX COOBITHM:

a) OJIHO U3 BBIOpAHHBIX YKCEN — JIBOMKA; 0) 00a 4ucia HEYETHBIE.

Yposens B.

B7. B Opurane 4 >xeHuunbl 1 3 My 4uHbl. Cpeny WwieHOB OpUTaibl pasbirpbiBatoTcs 4 Ouiera
B Teatp. KakoBa BEpOATHOCTH TOro, 4TO cpenu obiamaTeneld OWIETOB OKakeTcs 2
YKEHILWHBI U 2 MY>KUUHBI?

B8. Ha kaxxsi0i1 kapTouke HamucaHa ojHa U3 OyKB K, JI, M, H, 0O, Il. YeTbIpe KapTOUKU HAyraj
BBIKJIQJBIBAIOT OJIHY 3a Jpyrod B psa. KakoBa BepOSITHOCTb, YTO MPHU BbIKJIAJbIBAHUU
MTOJIYYHUTCS CIIOBO «KITOID»?

Yposens C.

C9. Haiinute BeposSTHOCTh TOTO, YTO CIYyYalHBIM 00pa3oM BbIOpaHHOE IBY3HAYHOE YUCIIO TIPH
nexenud Ha 11 maer B octatke 10.

2 BapuaHT
YposeHs A.
Al. JIyist Ka)KJ0TO U3 ONMKUCAHHBIX COOBITUIN OMPEIEIUTE, KAKUM OHO SBJISIETCS: HEBO3MOKHBIM,
JIOCTOBEPHBIM WJIH CIIy4alHbBIM:
1) BBI BBIXOJUTE HA YJIMILY, @ HABCTPEUY UJIET CJIOH;
2) Bac npuriacsT JiereTs Ha JIyHy;
3) yepenaxa Hay4YUTCS TOBOPUTH;
4) BBITIAJIET KEIITHII CHET;
5) BbI HE BBIUTPAETE, YYACTBYsI B OECIIPOUTPHIIIHOMN JTOTEPEE;
6) mocJe yeTBepra OyAeT MATHUIIA.
A2. Onpenenute MOy, cpefiHee apudmeTuieckoe u pa3max psga: 15, 4, 12, — 3, 15.

A3. KakoBa BEepOsSTHOCTh TOTO, YTO TIEPBOE M3 33 TyMAaHHBIX JBYy3HAYHBIX YUCEI JCIUTCS Ha 2, a
BTOpOE — JienuTces Ha 57 Onpenenute BUA COOBITHS.
a) CIIOKeHHE ©0) MPOU3BEECHNUE COOBITHIA.



COOBITHH;
A4. Beraucnure 4, - 4; .

AS. M3 xopoOkwu, comeprkaiieid 8 MEITKOB pa3IudHbIX 1IBETOB, ['eHa u TaHs OepyT mo ogHOMY
MenKy. CKOJBKO CYIIECTBYET Pa3jIM4yHbIX BAPUAHTOB TAKOTO BHIOOPA JIBYX MEJIKOB?

AG6. U3 10 mepBbIX HaTYpaAJIbHBIX YHCEI CIIy4aitHO BRIOMparoTcs 2 uncia. Berancnure
BEPOSITHOCTH
CJIETYIOIINX COOBITU:
a) OJTHO U3 BRIOPAHHBIX YHCEN — AMHMIIA; 0) 00a YKCiia YEeTHBIC.

Yposens B.

B7. B ypue 6 Oenbix u 4 yepHbix 1mapa. M3 aToil ypHbl Hayaady u3Biekin 5 mapos. Kakosa
BEPOSITHOCTh TOTO, YTO 2 U3 HUX OeJbie, a 3 yepHble?

B8. Ha kaxoii kapTouke HamucaHa ojiHa u3 OykB p, ¢, T, Y, J, X. UeTblpe KapTOUKU Hayraj
BBIKJIAJIBIBAIOT OAHY 3a JApyrod B psaAnx. KakoBa BepOSITHOCTb, YTO NPH BBIKJIAIBIBAHUN
IIOJIYYUTCS CIIOBO «CTYID»?

Yposens C.

C9. Haiinute BEpOsSTHOCTb TOTO, YTO CIyYalHBIM 00pa3oM BbIOPAHHOE JIBY3HAYHOE YUCIIO TIPU
neyeHny Ha 13 gaer B octaTtke 5.

Kpurepuu ouenku

3aganus bauel [Ipumeuanne
Al - A6 6 Kaxxplii npaBuiibHBIN oTBET 1 Oamn
B7,B8,C9 9 Kaxx bl mpaBmIbHBIN OTBET 3 Oasuia

MakcuMaibHbIi 0ait 3a padoty — 15 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OT1merka Yuciio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUS
OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xopo111o) 13-12
« 3» (YIIOBJIETBOPUTEIILHO) 11-10
« 2 « (HeYIOBJIETBOPUTEIILHO) menee 10
OT1BeTnI

| \ 1 BapuanT | 2 Bapuaunt




1) cayuq; 2) noctos; 3) cayy; 1) HeBo3; 2) cityd; 3) HEBO3; 4) Ciyy;
Al 4)HEBO3M; 5) HeBo3; 6) 10CTOB.
5) ciy4; 6) TOCTOB.
Moja paBHa 11; pazmax 12; cp. apud. | moaa paBHa 15; pazmax 18; cp. apud.
A2
0,4; 8,6;
A3 |a 0
A4 |90 21600
AS |16 56
A6 |@)02;6) 2)0.2;6)
18 5
B7 s o1
1 1
B8 360 720
0,1 7
C9 %

3aganus sl MOATOTOBKH K 3K3aMeHy
1. O0mue MoJI0KEeHUA

®opMOM aTTECTAllMH 0 JUCLUIUIMHE SBISAETCA JK3aMeH. MTorom skzamena siBigercs
OIleHKA 3HaHWM U YMEHUHN 00yJaromerocs Mo NATHOAJIILHOM IIKaJIe.
Ox3amen IPOBOAUTCS B pOpME BBHITIOJIHEHUS 3a/1aHUN Ha 0a3ze KoJueKa.
YciaoBus npoBeieHUs IK3AMeHA
Ox3amer TPOBOAUTCS IO TPYIITIAM.
KonuuectBo BapuaHTOB 3aiaHus - 4.
3afgaHus TpeaycMaTpUBAIOT OJHOBPEMEHHYIO MPOBEPKY YCBOCHHBIX 3HAHMN M OCBOCHHBIX
YMEHUM MO BCEM TeMaM MporpamMMbl. OTBETHI IPEAOCTABISIOTCS TUCHbMEHHO.
Bpemsi BbinosiHeHNs 3a0aHUsl - 5 4acoB (aKaJIeMUYECKHUX) C IEPEPHIBOM.
OGopynoBanme: Oymara, pydka, KapaHjail, JUHEWKa, BapuaHT 3aJaHus, CIpaBOYHAas
JIUTEepaTypa, MUKPOKAIBKYIISITOP.
2. TpeHUPOBOYHBbIE BAPHAHTHI JJIfl OATOTOBKH K IK3aMeEHY
NucTpyKuus 151 00y4alOIIMXCH 110 BHIMOJHEHUIO PadoThl
Ha BpImonHeHNME NHUCHMEHHOW »SK3aMEHAIMOHHOW paboThl MO MaTeMaTWKe aaeTcs S
acTpoHomuyeckux yaca (300 MuHYT).

DK3aMeHalMoHHas paboTa COCTOUT U3 2-X YacTeil: 00s13aTeIbHOM U JIONTOJTHUTEIBHOM.



OOs3arenbHass 4YacThb COJAEpP)KAT 3aJaHUsd MHUHUMAJIbHO O00S3aT€NbHOTO YPOBHS, a
JIOTIOJIHUTENbHAS YaCTh — 00JIee CIOKHBIC 3aJaHusl.

[Tpu BbINONIHEHNH OOJBIIMHCTBA 33JIaHUN 0053aTeNIbHON YacTH TpeOyeTCsl MPEACTaBUTh X011
pelIeHnss M YKa3aTb IIOJYYEHHBIM OTBET. TOJNBKO B HECKOJBKUX 3aJaHMSIX JOCTATOYHO
MPEICTaBUTh OTBET. 3a MPABUJIbHOE BBIMOJIHEHHE JIIOO0T0 3a1aHus U3 00513aTEIbHON YacTH BbI
noyiyuaere oauH Oamwi. Ecnu Bel MPUBOAWTE HEBEPHOE PEUICHUE, HEBEPHBIM OTBET WM HE
MPUBOJUTE HUKAKOTO OTBETA, noxyvaere 0 0anioB 3a 3a7aHue.

[Ipu BbINONIHEHUH JIFOOOTO 3aJaHUSl TOTIOJHUTEIBLHOM YacTh HEOOXOJUMO MOAPOOHO OMUCATh
XOJI pELIECHHUS U 1aTh OTBET.
[IpaBuiibHOE BBINIOJIHEHUE 3aJJaHUM JTOTIOTHUTEIBLHON YacTH OlleHUBaeTcs 3 OasuiaMu.

bautel, oJiy4eHHBIE 32 BCE BBIIIOJIHEHHBIE 3aJJaHUSI, CYMMHUPYIOTCSL.

[TocTapaiiTech MPaBUILHO BBHIMOIHUTH KaK MOXKHO OOJIBINE 33/laHUl U HAOpaTh KaK MOYKHO
00JbI1IE OANIIOB.

llepeo mauanom pabomuvl SHUMAMENbHO O3HAKOMbMECHL CO WIKALOU nepesooa 0anlos 8

omMemKu u oopamume GHUMAHUE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0anull 06s3amenbHou

yacmu.
IlIkana nepesoda 06annoe 6 ommemKu no RAMUOANTbHOIL cUCHeMe
Yucmao 6a1510B, HEOOX0AUMOE IS OJTYYEHH ST
OTMETKH
Otmerka COYUATbHO- .
. MmexHUYecKull
9KOHOMUYECKUL
npoguo
npoghus
«3»
9-14 9-16
{ (Y1OBIE€TBOPUTEIILHO)
15-21
HE MEHEE OJTHOTO
«4y» (xopo1o) ( A 1721
3a/IaHus U3
JIOMOJIHUTEIHLHOM YacTH)
oonee 21
HE MEHEE IBYX 3aJaHuM
«5» (OTIINYHO) ( JBYR SaaH] oosee 21
U3 JIONOJTHUTEIbHON
4acTH)
BAPUAHT

Oosazamenvnan wacmo
IIpu BhInOTHeHNH 3aaaHuii 1-3 3anUIIMTE X0 PelIeHUs U MOJyYeHHBIH OTBET.



1. (1 6amn) HalizuTe KopeHb ypaBHeHus 32 2= 81,
log, V13

2. (1 6amn) Haitnute 3HaueHUE BBIPAKCHUS 13
08¢

3. (1 6amn) ®nakon mammyHs ctout 160 py6ieii. Kakoe naubonbiee uncio GpiakoHOB
MOkHO KynuTh Ha 1000 py6iieit Bo BpeMsi pacmpoiaxu, KOraa CKUIKa cocTaBiset 25%7?

IIpu BbINOJTHEHUHM 3a1aHUi 4-7 3aNMIIUTE MOJy4YeHHBbIH OTBET.

4. (1 6ayun) Ha pucyske (cM. HUKe) M300pakeH rpaduk GYHKIUK y = f(x), OpeaeaeHHoi Ha
uHtepBane( - 6; 8). Onpenenure KOJIUYECTBO LEIbIX TOYEK, B KOTOPBIX TPOU3BOIHAS
GYHKIMM TTOJIOKUTEIBHA.

5. (1 6amn) OnpenenuTe HaMMEHbIIIEE U HAUOOJIbIIIee 3HaUYCHUS (PYHKITUH.

6. (1 6amn) [1pu xkakux 3HAYEeHUIX X, flx) > 0.

_ 7. (1 6amn) ITpu Kakux 3HaAUYCHUSIX
u=Jlz) | i | x, flx) 0.

\ A

IIpu BbInoOJTHeHUH 3aaHuil 8-12 yKkaxuTe X0/ pelieHUs U 3aNMIIUTE N0Jy4YeHHbIH OTBeT.

. . 1
8. (1 6amn) HaliquTe 3HadeHHWe sino, €CIM U3BECTHO, UTO COSO = 3 u o € [ yerBepTH.

9. (1 6amn) Pemnth ypaBHEHHE 2 cos (x+%)=1 .
10. (1 6amn) Pemute ypaBuenue logs(5 — 5x) = 2logs?2.

11. (1 6amn) CrpoutenbHoi pupme HykHO npruodpect S0 KyOOMETPOB CTPOUTEIBHOTO
Opyca y OHOr0 U3 TpeX MoCTaBIIMKOB. KakoBa HauMeHbIIasi CTOMMOCTh TaKOW MOKYTIKU
Cc TocTaBKoil (B pyOsisix)? LleHsl 1 yciioBUs yKa3aHbl B TaOJIHIIE.

[MocTaBIuK lena 6PYC§1 CTOMMOCTB JlomoaHUTENbHEIS
(py0. 3a 1m°) JIOCTaBKH YCIIOBHS
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJIbIIIe
b 4500 7900 150000 py6. moctaBka




OecIIaTHO

IIpu 3aka3e Ha cymMy OoOJIbIIIe
B 3600 7900 200000 py6. moctaBka
OecIIaTHO

12. (1 6amn) B paBHOOGenpenHOM TpeyroiabHuke ABC ¢ ocHoBanueM A C GOKOBasi CTOpOHa

V7

AB paBHa 8, a cos A= - Haitgute BBICOTY, MPOBEACHHYIO K OCHOBAHUIO.

IIpu BeImosiHeHun 3axanuii 13-18 3anummTe X0 pelIeHUs U MOJYy4YeHHbIN OTBeT.
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13. (1 6amn)HaliauTe 3HaUeHUE BBIpAKEHUS 4‘/€+10 :
8x+36
x+13 7

14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUS x =

15. (16ann) llpsMOyTONbHBIA TAPATIJICIICTIUIIC] OIHMCAH
OKOJIO LMJIMHJIpA, PaANYC OCHOBAHHS KOTOPOTO PaBeH 2.
O6beM napayuienenunena pased 16. Haiinure BeicOTy
HUIHH]IpA.

16. (1 6amn) Teno gBxkercs o 3akony S(f) =x*—4x +3.  Omnpenenure, B KAKOH MOMEHT
BPEMEHH CKOPOCTh OyJieT paBHa 4.

2

17. (1 6ann) Pemuth ypaBHEeHUE sin“ x—2sin x—3=0.

18. (1 6amn) Pemnte HepaBEeHCTBO SLX >0,04.

,Zlonwmumeﬂbuaﬂ yacmo

IIpu BbImoIHeHUM 3a1aHuil 19 - 22 3anumuTe XOJA pPelleHUsi M MOJYYEeHHbIH 0TBeT.

19.(3 6amna) Haitnure nanGonsiee 3uauenne GyHkimn y=12+/2 cosx+12x—37+9 nHa

/4
OTpE3KE {O;—]
2
.o 4x—y=2
20.(3 6amna) Pemmte cucteMy ypaBHEHUMA :
log, 3x =log, (y+1)
21.(3 6anna) PanobouHast Tpanerus ¢ ocHoBaHusiMu 10 cm 1 18 cM u BeIcOTOM 3 cM

BpamacTCsa OKOJIO MCHBIIEIO OCHOBAHMAL. Haﬁ,HPITC miIomaab ITOBCPXHOCTHU TEia

BpallCHUA.

22.(3 6amna) HaliquTe pelieHrue ypaBHEHHUS COS 2x-+sinx=cos? x .

VKauTe KOPHU, IPUHAIIEKALINE OTPE3KY [0;27].



2 BapuMaHT

Oosazamenvnasn wacmo
IIpu BhINOHeHNH 3a7aHui 1-3 3anUIIMTE X0 PelIeHUs U MOJy4YeHHBbIH OTBeT.

1. (1 6amn) HaiinuTe KopeHs ypaBHeHus 2 "% = 16.
5
2. (1 6amn) Haitnute 3HaueHNE BBIPAKEHUS %.
0g,

W

. (1 6amn) Terpanp crout 20 pyoneit. Kakoe HanOosbIlIee YuCiIo TAKUX TETpajield MOKHO
Oynet kynuth Ha 350 pyOiieli mocie noHukeHust HeHsl Ha 25 %.

IIpu BhINOJTHEeHNH 3a4aHUi 4-7 3aNIUIINTE MOJY4YEHHbIN OTBET.

4. (1 6an) Ha pucynke (cM. HuKe) n300paxeH rpaduk GpyHKIMU y= f(x), OpeneIeHHol Ha
uHTepBanie (-7; 7). OnpenenuTe KOMMYECTBO IENBIX TOUYEK, B KOTOPBIX MPOW3BOIHAS
(GYHKIIUM  TIOJIOKUTEIbHA.

. (1 6ann) Onpenenure HauMeHblee W HauOoJiblliee 3HAYEHUS (YHKIIHUH.

. (1 6amm) Ilpm kakux 3HaueHusx x, flx) > 0.

. (1 6amm) Ilpm kakux 3HaueHUsAX x, f(x) <O0.

~N O\ D

Wy o
u= flx)

IIpu BhInoTHeHUM 3a1aHuil 8-12 ykamuTe X0/ pellieHUs U 3aNUIINTe M0Jy4YeHHbIN 0TBeT.

o . _ 12
8. (1 6amn) Halinure 3HaueHue cos a, €CIu U3BECTHO, UTO Sin 0, = i u o € [ uveTBepTH.

9. (1 6amn) Pemutsh ypaBHEHUE 25in(x+§):1.
10. (1 6amn) Pemure ypaBuenune logs (2 - 2x ) = 2logs 4.

11. (1 6anm) CtpourensHolt hupme HY)KHO puodpect 79 KyOOMETpOB MEHOOETOHA Y
OJIHOTO M3 TpeX MOCTAaBUIMKOB. CKOJBKO MPUAETCS 3allJIaTUTh 32 CAMYIO JICIIEBYIO
MOKYTIKY C JOCTaBKOM (B py0sisax)? LleHbl 1 yClioBUSL TOCTaBKU NPUBEIEHBI B TaOIUIIE.

CroumocTh CTouMOCTh
JlonoJHUTENbHBIC
ITocTaBmuk nmeHo0eToHa JOCTaBKH
3 yCJOBUS
(py6.32a 1 M) (B py0.)




A 2650 4400 -

[Tpu 3aka3ze Ha cymmy Oosbiie
b 3200 5400 150 000 py06. mocTaBka
OecraTHO

IIpu 3akase Gosee 80 m°
JI0CTaBKa OECTUIaTHO

B 2680 3400

12. (1 6amn) B tpeyronbuuke ABC AC=BC,AB =6, cos A= % . Haitnure BeIcOTY CH.

IIpu BoInoiHeHnu 3aaaHuii 13 - 18 3anumuTe X0/ pelieHus ¥ MOJYYeHHbIH OTBET.
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13. ( 1 6ann)HaiiauTe 3HaUCHNE BBIPAKEHUS 3‘/§+10 :
7x -6
x+2
15. (16ann) UnnuHap BOKCaH B MPSIMOYTOJIbHBIN MapaslieenuIe].
Panuyc ocHoBanus nuinHapa paseH 2. OobeM
napauienenunena paseH 80. Haligure BbICOTY UIMHIpA.

14. ( 1 6ann)Haiigute KOpeHb ypaBHEHUS x=

16. (1 6amn) Teno gBrxkercs 1o 3akony S(f) =2x> —x + 1.
Onpenenure, B KAKOM MOMEHT BPEMEHH CKOPOCTH OyIeT paBHA 7.

2

17. (1 6ann) Permuth ypaBHEeHHE sin“ x—6sinx =0.

18. (1 6amm) PemmTe HEpaBEeHCTBO SLX >0,125.

,ZIO”OJIHMmeJlea}l yacmo

IIpu BeImoTHeHuM 3aaHuil 19 - 22 3anumuTe XOA PelleHUsi M MOJYYEeHHbIH 0TBeT.

19.(3 6amna) Halinute Haumenpliee 3Hauenne GyHkun ¥ = 136 —9sinx+9 ya orpeske {0;%}.

3x+y=3

20.(3 6amna) Pemmte cucteMy ypaBHEHUM :
log,(5x+4y)=log,(y+5)

21.(3 6amra) PaBHOoOOUYHAs Tpamnenus ¢ ocHoBaHUsIMU 12 ¢cM 1 18 cM 1 BbIcOTOM 4 cM
BpallaeTcsi okoJio 6ospiiero ocHoBanusa. Haiinure o0bEM Tenma BpalleHus.

22.(3 6anna) Haiinute Bce pelieHHs YPaBHEHHS cos 2x +Sin2 x=cos X .

VKauTe KOPHU, IPUHAIJIEKALINE OTPE3KY [-7;7].

3 BapuaHT



Oosazamenvnasn wacmo
IIpu BhInOTHeHNH 3aaaHui 1-3 3anUIIMTE X0 PelIeHUs U MOJYYeHHBIH OTBET.

1. (1 6aymn) HalinuTe KopeHs ypaBHeHus 2220 =16,
42

2. (1 6amn) Haitnute 3HaueHUe BBIPAKCHUS Slog3 -

3. (1 6amr) Terpanb crout 40 pyoseii. Kakoe HanbombIiee 4ncao Takux TeTpagae MOXKHO
Oynet kynuth Ha 750 py6uieii mocie nonmxeHus uensl Ha 10%7?

IIpu BhINOJTHEHNH 3aaHU 4-7 3aNIUIINTE MOJY4Y€EHHbIN OTBET.

4. (1 6aun) Ha pucyske (cM. HUKe) M300pakeH rpaduk GYHKIUK y= f(x), ONpeaeaeHHoi Ha
uaTepBaine( - 10; 2). Onpenenure KOJIMYECTBO ENBIX TOUEK, B KOTOPBHIX TPONU3BOAHAS
(GYHKIIUM OTpHULIATENbHA.

. (1 6ann) Onpenenute HaUMEHbIIEE U HAMOOJIbIIEe 3HAUCHUS (PYHKIIUU.

)]

6. (1 6amn) [pu kakux 3HA4eHUAX X, fix) > 0.

7. (1 6amn) [Ipu kakux 3HaUEeHMSIX X, f(x) < 0.

M
¥ = flx) t

IIpu BhINOTHeHUM 3a1aHuil 8-12 ykaxuTe X04 pelIeHUs M 3aNMIINTe M0JyYeHHbIH 0TBeT.

o . 3
8. (1 6amn) Halinure 3Ha4ueHue Sin o, €CJIU U3BECTHO, YTO COS 0, = 3 u o € Il uverBepTH.
T T
9. (1 6ayn) Pemuth ypaBHEHHUE cos (x+3):cosg .

10. (1 6ann) Pemure ypaBuenue logs(5 — 5x) =logs2 + 1.

11. (1 6ann) B Tabnuiie ykazaHbl CpeHHE IIEHBI (B PyOIIsiX) HA HEKOTOPHIE OCHOBHBIC
OPOJYKTHI MUTaHUs B TpEX ropogax Poccuu (mo nanueiM Ha Havano 2010 roga)

HaumenoBanue npoaykra bapnayn TBepb IIckoB




[TmennyunbIi x71€6 (6aTOH) 12 11 11
Mogoxko (1 autp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 k1) 260 240 235
['oBsimuna (1 kr) 300 280 280
[Tonconneunoe macino (1 nurp) 50 38 62

Onpexaenure, B KAKOM U3 3TUX FOPOJIOB OKAKETCA CaMbIM JCIIEBBIM CIEAYIOMINIM HA0Op
MpoAYKTOB:3 Kr Kaptodens, 1 Kr cbipa, 3 71 moAcoHeuHOro Macia. B oTBeT 3anummre
CTOMMOCTD JJAaHHOT'0 Habopa MPOJAYKTOB B 3TOM TOpojie (B pyoIIsix).

12. (1 6ann) B tpeyronsuuke ABC AC =BC, AB =10, cos A= % . Haiinute BwicoTy CH.

IIpu BeImostHeHuM 3axanuii 13-18 3anummTe X0 pelIeHus U MOJy4YeHHbIN OTBeT.

13. (1 6ann)Halinure 3HaueHUE BhIPAXKEHUS 4ﬁ+2 '42_ﬁ :

9x-3

14. ( 1 6anmn)Halinute KOpeHb YpaBHEHUS x= 5
X+

15. (16ann) I1pssMOYTOJIbHBIN MapalljIeenuIe]] OMcaH 0KOJIO0
IWIMHIPA, PaInyC OCHOBAHHS U BBICOTA KOTOPOTO PaBHBI
6. Haiiqute 06beM napajuienenurnea.

16. (1 6amn) Teno ABUXKETCS MO MPSAMOM TaK, YTO PACCTOSHUE S OT HayaJbHOW TOYKHU
M3MEHAETCS 110 3aKoHy S = 5¢—0,5¢% (M), e ¢ - BpeMsl IBMKEHUS B CEKYHIaX.
Haiinute ckopocTh Tena uepes 4 ¢ nocsie Hayaia ABUKEHUS.

17. (1 6amr) Permmth ypaBHEHHE 2sin” x—3sin x+1=0.

RN
18. (1 6amr) Pemmre HepaBenctro 49™" < (7)

,ZIOHOJIHMmeJlea}l yacmo

IIpu BpInoHeHnH 3aaaHuii 19 - 22 3anumuTe X0/ pelleHus U MOJyYeHHbIH OTBET.

19.(3 6amna) Haligute HavmeHbllee 3HaYeHHE PYHKIUU y=2cosx+5x+8 Ha OTPE3KE [O; 37”} :

.| 2x+y=15
20.(3 6amna) Pemnte cucteMy ypaBHEHHUA Yy :
x-3y=log, 16

21.(3 6amra) PaBHOOOUYHAs Tparenus ¢ OCHOBaHUSIMU 12 ¢cM 1 24 ¢M 1 BBICOTOM 8 CM B MEPBHIN
pa3 BpaIaeTcsi OKOJIO MEHBIIIETO OCHOBAHMS, @ BO BTOPO — OKOJI0 Oosbiiero. CpaBHUTE

00BEMBI TEJ BpalCHHUS.

22.(3 6anna) Haiinure pelieHre ypaBHEHUS COS 2x—sinx=cos? x .



VKaXuTe KOPHU, IPUHAIIEKALINE OTPE3KY [0;27].

4 BapuaHT

Ooazamenvhan vacmo
IIpu BbImoIHeHUM 3a1aHuil 1-3 3anMIIMTE X0/ pelIeHus U MOJIyYeHHbI OTBeT.

1. (1 6amn) HalinuTe KopeHs ypaBHenus 3 > 13=9,
34

510g57 .

2. (1 6amn) Haitnute 3Hau€HNUE BBIPAKEHUS

3. (1 6amn) lapukoBas pyuka crout 20 pyoseit. Kakoe HanboJbiee Yuciao Takux pydek
MOHO Oyzaet kynuTh Ha 500 py6sneit mocie nobimeHus 1eHs Ha 10%?

IIpu BbINOJIHEeHUM 3a/1aHUil 4-7 3aNMIIKUTE MOJy4YeHHBbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HuKe) n300paxkeH rpaduk GyHKIMA y= f(x), ONpeneaeHHoNl Ha
unrepBaie (-1; 12). Onpegenure KOIUYECTBO IEIBIX TOYEK, B KOTOPBIX MPOU3BOAHAS
GYHKIMM  TIOJIOKUTENbHA.

5. (1 6amn) Onpenennre HaUMEHbIIEe M HAUOOJbIIEEe 3HAYCHHS (DYHKIIUU.

6. (1 6amn) Ilpu kakux 3HadyeHusx x, flx) >0.

7. (1 6amn) Ilpu kakux 3HaUeHusx x, flx) <O0.

y=ftx) |

_y
I
0

IIpu BhINOTHeHUM 3a1aHui 8-12 ykaxuTe X04 pelIeHUs M 3aNMIINTe M0JyYeHHbIH 0TBeT.

o . 5
8. (1 6amn) Haitaure 3HaueHUe cos o, €CIM U3BECTHO, UTO Sin o = 3 u o € Il uverBepTH.

9. (1 6amn) Pemuth ypaBHEHHE sin(x+7z)=cos(—%) :
10. (1 6amm) Pemmure ypaBuenue [g(x +3)=2Ig5.

11. (1 6amn) B Tabnuie ykazaHbl CpeIHHE IIEHBI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIE
MPOAYKTHI MUTaHUA B TpEX ropoaax Poccum (mo nanusiM Ha Havano 2010 roga)

HanmenoBanue npoaykra benropon | Spocnasib Boponex

[Tmennunbiii x;1€0 (6aTOH) 11 15 14




Mogoxko (1 autp) 23 26 20
Kaprodens (1 kr) 10 9 13
Crip (1 k1) 205 240 270
I'oBsimuna (1 kr) 240 230 240
ITonconneunoe mMacio (1 sutp) 44 58 52

Omnpenenute, B KAKOM U3 ATHX TOPOJOB OKAKETCS CAMBIM JICIIEBBIM CIIEAYIONINI Ha00p
NPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSAMHEI, | JI MOICOTHEYHOTO Macia. B oTBeT 3anummre
CTOMMOCTD JJAaHHOT'0 Habopa MPOAYKTOB B 3TOM Topoje (B pyOIsix).

12. (1 6amn) B tpeyronsauke ABC AC=BC, AB =32, cos A= % . Haitnute BwIcOTY CH.
IIpu BeImoTHeHuM 3a1aHui 13 - 18 3anumuTe X04 pelIeHUs W MOJTYYCHHBIH 0TBeET.

. V34l 2-43
13. ( 1 6amn) Haiinute 3HaueHne BhIpaskeHus O -6 .
Ilx —12

14. ( 1 6ann) Haitnure KopeHb ypaBHEHUSI x= 1
X+

15. (16ann) IpsMoyrobHBIN TTapaJUICICTIUIIE OMTUCAH OKOJIO
HUJIUHAPA, PaJLYC OCHOBaHMS M BBICOTAa KOTOPOI'O PaBHHI 1.
Haiigute 06beM napasuienenumnena.

16. (1 6amn) Teno ABUXKETCS O MPSAMOM TaK, YTO PACCTOSIHUE S OT HAYAJIbHOU TOYKH
M3MEHSETCS 110 3aKoHy S = £+ 0,57 (M), rie ¢ - BpeMs IBIKEHHS B CEKYHIAX.
Haiingure ckopocTh Tesa uepes 4 ¢ nocjie Havalia ABUKEHUS.

17. (1 6amun) Pemnts ypasrenne 2¢os” x—cosx—1=0.

1+2x 1.2+x
9

18. (1 6amm) Pemure HepaBeHCTBO 27 > (

,ZIOI’IOJIHMmeJlea}l uacmo

IIpu BbImoIHeHuM 3a1aHuil 19 - 22 3anuimuTe XOA PelleHUsi M MOJYYEeHHbIH 0TBeT.

19.(3 6anna) Halinute HamMeHbItiee 3HaYeHUE PYHKIIUNA y=6cosx+11x+7 Ha OTPE3Ke {0; 377[} :

+4y =16
20.(3 6amna) Pemmte cucteMy ypaBHEHUMA ey :
log, y =log,(4x +4)

21 .(3 6anna) PapaoO6ouHas Tparnenusi ¢ OCHOBaHUSIMU 12 ¢M 1 28 ¢M U BBICOTOM 6 CM B TIEpBBIN
pa3 BpalllaeTcsi OKOJIO MEHBIIEr0 OCHOBAHMS, @ BO BTOPOM — OKOJI0 Oosibliero. CpaBHUTE
IJIOIIA/IM IOBEPXHOCTEW TeJ BpaIllCHHUS.

22.(3 6amra) HalimuTe Bce pemieHus ypaBHEHHUS cos2x+sin

VKaXuTe KOPHH, IPUHALIEKALINE OTPE3KY [-7;7].

2 x+cosx=0.



OTBeThI K KOHTPOJLHOM padoTe

1 BapuaHT 2 BapMaHT 3 BapuaHT 4 BapuaHT
1 x =-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 8 (hakoHOB 23 terpaau 20 TeTpanen 22 TeTpanu
4 4 ToukH 6 TOUeK 5 Touek 5 Touek
5 Vuau6 = 495> Yuaum = - Vuau6 = 3> Yuaum = -3 ,5 Vuau6 = 49 VYuaum = -3 ,2 Vuau6 = 3)37 Yaanm =

3,3 -3
6 x X e[-2;2]U[6:7) X e(-10;-8]U[-2:2) X e(-1;2]U[4:8]
€(=6,-4]V[-2;,2]V[6:8)
7 X e[-4;-2]U[2:6] X e(=7:-2]U[2:6] X e(-8-2] X e[2:4]U[8:12)
8 sina:& cosa=§ sina=08 cosa=—E
3 13

9 x:i£—£+27m,neZ x=(-1)"———+m,neZ x:i£—£+27m,neZ x:(—l)”z—ﬂ+7m,ne

3 3 6 2 6
1 0,2 -7 -1 22
0
1 184900 ThbIC. pYO. 213750 TthIC. PYO. 381 py0. 352 pyo0.
1
| 6 4 12 12
2
| 256 243 256 216
3
1 4u-9 3u?2 3ul 4ui3
4
1 1 5 864 4
5
1 4 cekyHIbI 2 ceKyHbl Im/c 5wm/c
6
1 x:—£+27m,neZ x=0+m,ne”Z x:£+27m; x=0+2m;
7 2 2

x=(-1)" -%+7m,n eZ

x=i2T7[+27m,n e’z

1 x<2 x<1 x<3 7
x>——

8 8

1 21 9 10 13

9

2 x=1y=2 x=1;y=0 x=T,y=1 x=0;y=4

0

2 1381 cm? 224w cm? Ha 2567 cm> Ha 1927 cm?

1

2 0;2;72';272' iz;O 0;7r;3—7r iz;iﬂ'

2 2 2 2 2




3. Kpurepuu oneHuBaHMs

TpeboBaHus K BBIOJHEHUIO 3aJJaHUN AK3aMEHAIMOHHOMN pabOTHI:

v/ U3 PENCTABIEHHOrO PEIICHUS TOHATEH X0 PACCYKAEHHI 00YyYaIOIIEroCs;

v’ XO0J peleHns OblI MAaTEMAaTHUECKH TPAMOTHBIM;

v/ IIpeACTaBJIEHHBIN OTBET ObLI IPABUIILHEIM;

v Meron 1 (opMa ONMCAHUS PELIEHUS 3a1a9K MOTYT OBITH IPOM3BOJILHBIMH;

v/ BBINIOJIHEHHE KaXKI0T0 U3 3aaHUI OLICHUBAECTCS B OaJUIax.
3a mpaBUIBHOE BBHITIOJHEHUE JIO00OTO 3aJlaHUsl U3 0053aTeJbHOM YacTH OO0ydJarouiuucs
noiydaetr oauH Oai. Ilpu BBITIOTHEHUHU 3aJaHUs W3 00sA3aTEILHON YacTH, TJle HEOOXOIUMO
MIPUBECTH KPATKOE peIIeHHEe, 3a HEIMOJHOE pelleHue 3afaHus (BBIYHCIUTEIbHAS OIINOKa,
omucKa) MOXHO BbICTaBuTh 0,5 Oamna. Ecnimu oOydaromuiicss MpuBOAUT HEBEPHOE DPEIICHUE,
HEBEPHBII OTBET WM HE MPUBOJIUT HUKAKOTO OTBETa, OH moirydaet () 6amioB.

[Ipy BBIMOTHEHMH  JIIOOOTO 3aJIaHMS AOMOJHUTEJIBHOM YAaCTH  UCIOJIb3YIOTCS

CIEYIOIINE KPUTEPUN OLICHKH 3aJaHUM:

banabl Kpurepuu oieHKM BHINIOJIHEHHOI'0 3 JaHUA
3 Haiinen npaBuibHBIA XOJ PpEIIECHHUs, BCE €ro IIard BBIIOJIHEHbBl BEPHO U
MOJTYY€H MPaBUIbHBIN OTBET.
5 [IpuBeneHo BepHOE pelleHHe, HO JAOMYyIIeHAa BBIYMCIUTENbHAS OIIMOKA WU
OTIMCKa, MPU 3TOM MOXET OBITh MOJIyYeH HEBEPHBIM OTBET
. Pemenne HadaTto JOTMYECKH BEpHO, HO AOMYIIeHa ommOKa, MO0 perieHue He
JIOBEJICHO /10 KOHIIA, IIPU 3TOM OTBET HEBEPHBIN MU OTCYTCTBYET.
0 HesepHoe pelienue, HeBEpHbIN OTBET UJIM OTCYTCTBUE PEILLICHUS.
3amaHus bamnbr ITpumeuanne
1-18 18 Kaxx bl mpaBuIbHBIN OTBET 1 Gasi
19 -22 12 Kaxx bl mpaBuIbHBIN OTBET 3 Oasia

MakcumainbHbIi 0ai 3a padoty — 30 6anjioB

IlIkana nepesooa 06annoe ¢ ommemKu no RAMUOANTbHOI cUCHeMe

Yucsi0 62,108, HEOOXOAUMOE IS MOJTYYECHHUS
OrmeTka O0TMETKH

IKOHOMUYECKUL | MmexHUuYyecKuul




npoguio npoguio
9-14 9-16

15-21
(HE MeHee OJTHOTO
3aJlaHusl U3
JIOMOJIHUTEILHOM YacTH)
oomnee 21
(HE MeHee JIBYX 3a/laHui
U3 JIOTIOJTHUTEILHON

4acTH)

«3»
(YOBIETBOPUTEIILHO)

«4y» (xoporio) 17-21

«5» (OTIMYHO) oomnee 21

Kpurepuu omubdok

K rpy0biMm ommbkamM OTHOCSTCS OIIMOKH, KOTOpbIE OOHapy>KHMBaIOT
He3HaHue oOydaromuMuca GopMyll, MpaBUil, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE
UX TMPUMEHATh; HE3HAHUE MPUEMOB PEILICHUS 3a]a4, pacCMaTPUBAEMBIX B yueOHUKaX, a
TaK)K€ BBIYUCIUTEIbHBIC OIIUOKH, €CITH OHU HE SIBJISIFOTCS] OMTUCKOIA;

K Herpy0ObIM ommOKamM OTHOCSTCS: TOTEpsS KOPHS WM COXpaHEHUE B
OTBETE MOCTOPOHHEr0 KOpHs, OTOpachiBaHUE 0€3 00BICHEHUI OJHOTO U3 HUX.

K HeaodYeTamM OTHOCATCS: HCpAalIMOHAJIbHOC PCIICHUC, OIIMCKH,
HCAO0CTAaTOYHOCTDh NUJIM OTCYTCTBUC HOHCHGHHﬁ, 000CHOBaHHI B PCUICHUMAX.

OuneHkKa yCTHBIX OTBETOB

OTBeT OIICHNUBACTCS OMMEmMKOU «5», €CT 00y4YaOIIUNACS

MOJTHO PACKphUI COJIEpKaHHEe Marepuania B 00beMe, MPETYyCMOTPEHHOM MPOTPaMMON H
y4eOHUKOM,

U3JIOKWJI ~ Marepwajl  TPAaMOTHBIM  SI3BIKOM B OINpPEACTICHHOW  JIOTHYECKON
MIOCIIEI0BATEIPHOCTH, TOYHO MCIIOIB3YysI MATEMAaTHIECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY;
MPaBUJILHO BBITOJTHWI PUCYHKH, YEPTEKH, TpadUKH, COMyTCTBYIOIINE OTBETY;

MOKa3aJl yMEHHE WUTIOCTPUPOBATH  TEOPETUUYECKUE  TIOJIOKEHUS  KOHKPETHBIMH
npuMepamMH, TPUMEHSATh WX B HOBOW CHUTyallMM TPH BBHITIOJHEHUH TMPAKTHYECKOTO
3aJlaHus;

MPOJEMOHCTPUPOBA ~ YCBOGHHWE paHee H3YYCHHBIX COMYTCTBYIOIIMX  BOIIPOCOB,
c(hOpPMHUPOBAHHOCTh U YCTOWYUBOCTH UCIIOJIb3YEMBIX TIPHU OTPAOOTKE YMEHU U HABHIKOB;
OTBEYaJ CaMOCTOSITENTFHO 0€3 HaBOMSAIIUX BOMPOCOB IMpernoaBaTens. Bo3MoxxHbI ofHA -
JIB€ HETOYHOCTH MPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAIKAX, KOTOPHIE
0Oy4aroIuiCs JIETKO UCTIPABUII 110 3aMEYaHHIO MPENOo1aBaTesl.



OtBeT OLICHHUBACTCA OTMETKOM «4», CCJIIM OH YyAOBJICTBOPSACT B OCHOBHOM TpC6OBaHI/IHM
Ha OLICHKY «5», HO IIPU 9TOM UMCCT OJIMH U3 HCIOCTATKOB!

¢ B HU3JIOKCHHU JOIYHICHLI HEOOJIBIITNE HpO6CHBI, HC MHCKa3WBIIHMC MATCMATHYCCKOC
COACPIKaHNEC OTBETA,

¢ JOIYIICHbI OAWMH — ABA4 HCAOYCTA IIPpU OCBCUHICHHUHW OCHOBHOTO COICPKAaHUSA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAHUIO IIPCIIOAABATCIIA,

¢ JIONMYIICHBI omuOka wmim OoJiee ABYX HCAOYCTOB IIpU OCBCIOCHUHU BTOPOCTCIICHHBIX
BOIIPOCOB NJIX B BBIKJIAJAKAX, JICTKO UCIIPABJICHHBIC 110 3aMCYAHHIO ITPCIIOAaBATCIIA.

OT1MmeTKa «3» CTaBUTCA B CICAYIONINX CIIydasiX:

® HEMOJHO WJIH HEMNOCIEAOBATENbHO PACKPBITO COAEpPNKAHUE MaTepuana, HO IOKa3aHO
oOlliee MOHMMAaHUWE BOIMpOcCa U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTaTOYHBIE IS
JanbHEHIIero yCBOEHUs MPOrpaMMHOro Marepuaina (ompeneneHHble «TpeOoBaHUSIMH K
MaTEMaTUYECKON MOJIMOTOBKE O0YYaIOIIUXCS»);

® UMEJNCH 3aTPYIHEHUS WIH TOMYIICHBI OIIMOKU B OMPEIEICHNN TOHSITHIA, UCTIOIb30BAaHUU
MaTeMaTU4eCKOM TEPMHUHOJIOTMHM, YEpTeXkax, BBIKJIAJKAX, MCIPABICHHbIE II0CIIE
HECKOJIBKUX HAaBOJAIIUX BOIIPOCOB IIPENIOAABATEILS;

e oOydarolmuicss  HE CHPAaBUICS C TNPUMEHEHHEM TEOPUHM B HOBOM CHUTyallud TMpHU
BBIMOJHEHUH TMPAKTUYECKOTO 3a/JaHUs, HO BBIMOJHUI 33JaHUS O0S3aTEIbHOTO YpPOBHS
CJIO’KHOCTH 110 JAaHHOM TEME;

® IIpYU 3HAHUM TEOPETHUECKOI0 MaTepHualla BhISBICHA HEJAOCTaTO4YHas C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHUI U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CICAYIOIMUX ClIydaax:

® HE PacKpbITO OCHOBHOE COJEpKaHUE YUeOHOI0 MaTepuaa;
e O00Hapy)XeHO HE3HaHWE WM HEeMOHMMaHue oOydaromuMmcs Oounbluedl wnu Haubosee
BaYXHOW yacTH yueOHOT0 MaTepuaa;
® JIONYIIEHbl OMIMOKU B ONPEICIICHUU TOHATHI, NPU HCIOJIb30BAHUM MaTEMaTHUECKON
TEPMHUHOJIOTHH, B PHUCYHKaX, 4epTexax WM rpaukax, B BBIKIQJKaX, KOTOpHIE HE
UCITPABJICHBI ITOCJIE HECKOJIBKUX HABOALIMX BOIIPOCOB IPENOAABATEIS.

OrMeTKka «1» cTaBUTCS, €CIU:

e oOyuaromuiicss 0OHapyKHJI IOJTHOE HE3HAHNE U HETIOHUMaHUE U3y4aeMoro y4eOHOTo
MaTepHaia Ui HE CMOT OTBETUTh HU HAa OJMH U3 MNOCTaBJIEHHBIX BOIPOCOB IO
U3y4aeMOMy MaTepuaiy.
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