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1. IMacmopT poHIa OLIEHOYHBIX CPEACTB AMCHUILIMHBI MaTeMaTuka

KontponsHo-uzmepurenbisie matepuaibl (KMM) npenHasHayeHbl Uisi KOHTPOJSL U

OIICHKH 00pa30BaATENbHBIX JOCTIKCHUNM OOYYarOMIMXCS, OCBOUBIIHUX MPOTPaMMy y4eOHOMN

IUCHUILUIMHBEI MarteMaTuka.

KHM BkIrOYaoT KOHTPOJIbHBIC MAaTCPHAJIbI AJIA IIPOBCACHUS TCKYIICTO KOHTPOJIA.

KM pa3paboTanbl Ha OCHOBaHMM TMPOTPaMMbl Y4EOHOU TUCUUIUIMHBL MaTeMaTuka.

2.Pe3yabTaThl OCBOCHUSA Y4eOHOW AU CHUTIIUHBI

OcBoeHue cojiepKanus yueOHOM JUCIUIUTMHBI «MaTeMaTrka» obecreunBaeT

AOCTUKCHUC CTYACHTAMU CICAYIOIHNX pe3y/ibmamaoe:

® JIUYHOCHIHBIX:

- c(opMUPOBAHHOCTD MPEACTABICHUN O MAaTEMAaTUKE KaK YHUBEPCAIHHOM S3BIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHHUI U MIPOLIECCOB, UAESIX U METOIAX MAaTEMaTUKH;

- NOHHMMAaHWE 3HAYMMOCTHM MATEMAaTHKH [JIs HAyYHO-TEXHHYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOILIIEHHS K MaTEMAaTHKE KaK K YacTH OOIIeuesIoBeUeCKOoi
KyJbTyphl 4e€pe3 3HAKOMCTBO C UCTOpPUEH pa3BUTUA MaTEMAaTHKH, SBOJIOIUEH
MaTeMaTHYECKUX HJICH;

- pa3BUTHE JIOTMUYECKOTO MBIIUICHUSI, MPOCTPAHCTBEHHOIO BOOOpaKEHU,
QITOPUTMUYECKON KYJIbTYpPbl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM ISt
Oynymiedt npodecCHOHAIBHOW JACATEIBHOCTH, JUIsl MPOAOJKEHUs OoOpa3oBaHUS U
camMmo00pa3oBaHus;

- OBJAJICHME MATEeMAaTHYECKUMHU 3HAHUSIMHU M YMEHUSIMH, HEOOXOJUMBIMHU B
NOBCETHEBHOM JKU3HU, JJII OCBOCHHS CMEXKHBIX €CTECTBEHHO - HAYYHBIX AUCUUIUIMH U
JTUCIUIUTHH TMPOo(deCCUOHANTBHOTO IHUKJIA, N7 MOJIydeHUs oOpa3oBaHusl B OOJACTSIX, HE
TpeOYIONUX YriayOJeHHOW MaTeMaTHIECKOM ITOITOTOBKY;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKEHUHU BCEH KU3HU, CO3HATEIHLHOE OTHOIIECHUE K HEMIPEPHIBHOMY 00pa30BaHUIO
KaK YCIIOBHUIO YCIENTHOW MPOodeCCHOHATBHON 1 00IIECTBEHHOM JCSITEIBHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CAaMOCTOSTEIHHONW TBOPYECKOW U OTBETCTBEHHOM
NeSATEeNbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0Opa3zoBaTeIbHOM, OOIIECTBEHHO IMOJE3HOM, Y4eOHO-UCCIIeN0BaTEIbCKOMU, MPOSKTHON U
JIPYTUX BUJIAX ACSATEILHOCTH;

- OTHOIIEHHE K MpodhecCHOHATBHON NIEATeTbHOCTH KaK BO3MOKHOCTHU Y4acTHs B
PEIICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

L4 Memanpedmemnblx:
- YMCHHC CaMOCTOATCIIbHO OIIPCACIIATL HCIIN ACATCIbHOCTU M COCTABIIATD ITJIAHBI
ACATCIBHOCTH, CaMOCTOATCIIbHO OCYUICCTBIIAATb, KOHTPOJJHMPOBATH W KOPPCKTUPOBATH



JESITEIbHOCTD; UCIIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI I JOCTUKEHUS TOCTABJIEHHBIX
Hened M peayd3allMM IUIAHOB JAESTEIBbHOCTH; BbIOMpaTh YCHEIIHbIE CTpPaTeTUU B
pa3IMYHBIX CUTYaLUsX;

- YMEHHE TPOIYyKTUBHO oOmIaTbcs M B3aMMOJEHCTBOBAaTH B  IPOLECCE
COBMECTHOM JEATENbHOCTH, YUYUTHIBATh IO3MLIMHM APYIMX YYAaCTHUKOB JESATEIBHOCTH,
3¢ PexTUBHO pa3penaTh KOHPIUKTHL;

- BIAQJCHUE HaBbIKAMU IIO3HABATEJIbHOH, Yy4YEOHO-UCCIENOBATEIbCKOW U
MPOEKTHOM AESITeTbHOCTH, HAaBBIKAMU pa3pemieHus mpooieM; criocOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEIbHOMY IOMCKY METOAOB PELIEHUs MPAKTHUYECKHX 3a/]ad, NPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHNUS;

- TOTOBHOCTh U  CIOCOOHOCTh K  CaMOCTOATENbHOHM  MH(OpPMAUMOHHO-
MO3HABATEJIbHOM JIEATEIbHOCTH, BKIIOYAas yYMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHHUKAX MH(OpMaLMK, KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH UHPOPMALHIO,
[OJIy4aeMyI0 U3 Pa3IMYHbIX HCTOUHUKOB;

- BJIAJICHUE S3BIKOBBIMM CPEJCTBAMH: YMEHME SICHO, JJOTMYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJICKBAaTHBIE 3bIKOBBIE CPEACTBA;

- BJaJIcHUE HaBbIKAMM  II03HABaTEJIbHOW  pediieKcuH  KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUI M MBICIUTENBHBIX IPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHMIA,
IPaHUI] CBOEr0 3HAHUS M HE3HAHHWS, HOBBIX IMO3HABATENIbHBIX 3a7a4 U CPEACTB IS UX
JTOCTUKEHUS;

- LEeJeYCTPEMJICHHOCTh B MOMCKAaX M NMPUHATUU PELICHUH, COOOpa3UTEIbHOCTh U
UHTYULHA,

- Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABIECHUMN; CIIOCOOHOCTh BOCIPUHUMATh
KpacoTy U FapMOHHUIO MUPA;

® npeomMemHbixX:

- c(OpMUPOBAHHOCTb MPEACTABICHUNH O MaTeMaTHUKe KaK YacTH MHUPOBOH
KyJbTypbl U MECTE MaTeMaTHUKd B COBPEMEHHOM IUBWIM3ALMM, CIIOCO0aX OIMNHCAHUS
ABJICHUM PEAJIbHOTO MUPA HA MATEMATUYECKOM SI3BbIKE;

- c(hOPpMUPOBAHHOCTH MPEJICTABICHUNA O MaTEeMaTHYECKUX NOHATHUAX KaK
BAKHEMIIMX MAaTEMATUYECKUX MOJEIAX, IMO3BOJISAIOIIMX OINKMCHIBATH U MU3Yy4daThb PA3HBIE
IIPOLIECCHI M SABJICHUSA; IOHUMAaHHE BO3MOKHOCTH aKCMOMAaTHYECKOIO0 ITOCTPOCHMS
MaTeMaTU4YECKUX TCOPUH;

- BJIAQJECHUE METOAAMHU JOKAa3aTeJbCTB W AITOPUTMOB PELIEHUsA, YMEHHE HX
IIPUMEHSITh, TPOBOJNTH J0KA3ATENIbHBIE PACCYKIACHHUS B XOI€ PELIECHUS 3a/1a4;

- BJAQJCHUE  CTAHAAPTHBIMM  IPUEMAMH  pELICHHUs  PalUOHAIBHBIX U
UppalMOHAIbHBIX, ITOKA3aTEIbHBIX, CTEICHHBIX, TPUIOHOMETPUUECKUX YPAaBHCHUU U
HEPABEHCTB, WX CHUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM
YUCIIE I [IOUCKA ITyTH PELICHUS U WIUTIOCTPALMM PELICHNs] YPAaBHEHUN U HEPABEHCTB;

- c(OpMUPOBAHHOCTbH MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MaTEMAaTUYECKOTO
aHaJlM3a M MX CBOMCTBax, BJAJCHHE YMEHHEM XapaKTepH30BaTh IOBeleHUE (YyHKUUH,
VCIIOJIb30BaHUE ITOJTYUYCHHBIX 3HAHUM Il ONIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

- BJIAQJICHUE OCHOBHBIMM IIOHATHAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMeTpUYECKUX (Urypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh TeoOMeTpuYecKkue (pUrypel Ha deprexkax, MOACNSAX U B PEaJTbHOM MHPE;



NPUMEHEHUE M3YUYEHHBIX CBOWCTB T'€OMETPUYECKUX (GUryp u (opmyis sl pelieHus
F€OMETPUYECKHX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAEPKAHUEM;

- c(hOpMHUPOBAHHOCTh TMPEACTABICHUA O TPOIECCaX M SBJICHUSIX, HMEIOIIUX
BEPOSITHOCTHBIA  XapaKTeP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAIBHOM MUpE,
OCHOBHBIX TOHSTHUSX 3JJIEMEHTAPHOM TEOPUU BEPOATHOCTEH; YMEHUM HAXOAUTh W
OIICHUBATh BEPOATHOCTH HACTYIUICHUS COOBITMM B TPOCTEUIIMX NPAKTUUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYNH;

- BJIQJICHUE HABBIKAMH HMCIIOJb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaAMM MHPHU
peleHnny 3aaad.

Pe3ynbTaToM OCBOCHUSI JUCHUMIUIMHBI  SABJISIETCS MOJy4YeHHE (OCBOCHHUE) 3HAHUN U

YMEHUU

Pe3yabTaThl 00y4eHUs

IToka3aTe/in OLIEHKH pe3yJibTaTa
(ocBOEHHbIE YMEHMSI, YCBOCHHbIC 3HAHUS)

YMenusa:

pemarh JUHEHHBIC U KBAJAPATHBIC YPABHCHUS | ITOJTyYCHUE KOPHEH TUHEHHBIX U

Y YpaBHECHUS, CBOIAIINECS K HUM; KBaJIpAaTHBIX YPaBHEHUHN U YPABHCHHUIA,
CBOJSIINXCS K HUM, 000CHOBaHHE
BbIOOpa (OpMYIT 1JIsl PEILICHHUS
KBaJIPATHBIX YPAaBHEHUHN M HETIOTHBIX
KBaJPaTHBIX YPaBHCHHUI;

BBIIIOJHATh JEHUCTBUS C NEHCTBUTECIbHBIMU BBIIIOJIHEHHUE JICUCTBHUU C
YHCIIAMHU, TIOJI30BATHCS KAJIBKYJIATOPOM ISl | IEMCTBUTEIBHBIMU YUCIAMH,
BBIYMCIICHUH, HAXOAUTh MPUOIIKEHHBIC JIEMOHCTpalAsl YMEHUM
BBIUMCIICHUS; VCIIOJIb30BAHUS KAIBKYJISATOPA IS

BBIUMCJICHUN U HAXOXICHUSA
PUOMKEHHBIX BBIUNCIICHUM;

peuiaTb JIMHEHHBIC U KBaApPAaTHBIC HN3JI0OKCHHUC OCHOBHBIX 3TaIlOB
HCPABCHCTBA, CUCTCMbI HCPABCHCTBA, pCUICHUA JINHEHUHBIX U KBaApPaTHBIX
HCPABCHCTB U UX CUCTCM,

MPOU3BOJAUTH JIEUCTBUSI C BEKTOPAMU; dbopMyIIMpOBaHHUE TPABUI CIOKCHHS U
BBIYMTAHUS BEKTOPOB, IEMOHCTPALIUS
YMEHUM BBIMIOJIHEHUSL JIEUCTBUM HAJl
BEKTOPAMHU;

MCII0JIb30BaTh CBOMCTBA AJIEMEHTAPHBIX U3JI0’KEHHE CBOMCTB (PYyHKIUN U
(GyHKUMI PU pELICHUH 3a/1a4 U YIIPAXKHEHUH; | IeMOHCTpaIUsl TOHUMaHUs UX
UCIIOJIb30BaHUs MIPU PELIEHUU 3a/1ad U




YIIPAKHECHUH;

BBITIOJIHATh TOXKJIECTBEHHBIC TPEeoOpa3oBaHUs
CO CTEMEHHBIMU, JIOTAPUOMHUUECCKIMU H
TPUTOHOMETPUYECKUMHU BBIPAKEHUSIMU;

IPUMEHEHHUE TOXKECTBEHHBIX
npeoOpa3oBaHUi HAJ| CTETICHHBIMH,
JaorapuMUYECKUMH U
TPUTOHOMETPUICCKIUMHU
BBIPOKEHUSIMH; 000CHOBaHHUE BBIOOPA
(dbopMyIIBI MK CBOMCTBA (YHKITHMA IS
npeoOpa3oBaHus;

CTPOUTHh TpaUKH TMOKA3aTENbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX
(yHKLMIA, BBITIOJIHATh UX MPEoOpa3oBaHUs;

co3flanue rpauKoB MOKa3aTeNbHbIX,
JOTrapu(pMUYECKUX U
TPUTOHOMETPUUYECKUX (PYHKITHH,
JEMOHCTpPALAS YMEHHUH BBITTOTHEHUS
npeoOpa3zoBaHuil rpa@UKOB TaKUX
dyHKImit;

BBIYUCIISITh MPOU3BOJHBIE U TEPBOOOPA3HEIE,
OIPENICIIEHHBIE MHTETPAJIbl, IPUMEHSITh
OIPEIEIIEHHBIN UHTETPAl Il HAXOXKIACHUSA
IUIOIIAAN KPUBOJHMHEWHON TpANCLUU;

II0JIy4€HUE NIPOU3BOIHBIX U
nepBOOOPa3HBIX HEKOTOPBIX QYHKLUMH,
IIOCTPOEHUE KPUBOJIMHENHOU

Tpalneuny, HaX0XKAeHuEe €€ IIIOIIAAU C
IIOMOILIBIO OIIPEAECIEHHOTO UHTErpaa;

IIPUMEHSTh CBOMCTBA MNPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE IPHU PEIICHUU
3azay;

000CHOBaHUE CBOMCTB MPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE MPU
pellIeHUH 3a]1ay;

1/1306pa>1<aTL rCOMCTPHUUYCCKUC TCJIa Ha
IINIOCKOCTH U B IIPOCTPAHCTBC, CTPOUTL HX
CCUCHUA IIIIOCKOCTEBIO,

JEMOHCTpaLXsl YMEHUN TOCTPOECHUS
FeOMETPUYECKHUX TEJI U UX CEYEHUU Ha
IJIOCKOCTH U B IIPOCTPAHCTBE;

pemaTh 3aJlaud Ha BBIYMCICHUE ILUIONIaAeH
MOBEPXHOCTEH U OOBEMOB T'€OMETPUUYECKUX
Te;

onpeneneHue GopMybl s
BBIUHMCIICHUS TUIOIAIEN U 00BEMOB
r€OMETPUYECKUX TEJ, MPUMEHEHUE UX
JUJIs1 pELICHUs 3a/1aY;

YMETh NMPUMEHSTh OCHOBHBIE IOJIOXKEHUS
TEOpPUHM BEPOSITHOCTEM W MaTEeMaTHYECKON
CTaTUCTHKU B TpodeccHoHaIbHOM

TS TENbHOCTH.

BbIJICJIEHHE OCHOBHBIX 3JIEMEHTOB
TEOPUU BEPOSTHOCTEHN U
MaTEMaTUYECKON CTaTHUCTHKH,
pelIeHre MPakTUIeCKuX 3a1ay.

3HAHUA:

OCHOBHbIE (DYHKILIMH, UX I'padUKU U CBOWCTBA;

NIEPEUNCIICHUE OCHOBHBIX (DYHKITUH,
dbopMyIIMpOBaHUE HX CBOUCTB,
ONHCaHWe MPOIecca MOCTPOCHUS
rpaduKoOB;




OCHOBBI JU(HEepEeHIINATHHOTO U dbopmynupoBanue MmpaBui U GOpMyIl
WHTETPAIbHOTO HUCUMCIICHUH; mudepeHITaTbHOTO |
UHTETPaJIbHOTO UCUHUCIICHU;

U3JI0KEHUE aJITOPUTMOB PEILLICHHS
TPUTOHOMETPUYECKUX, IOKA3ATEIbHBIX
U JIorapu(PMUYECKUX ypaBHEHUN U
HEPABEHCTB;

AITOPUTMBI PEIICHUS] TPUTOHOMETPUUYECKUX,
MOKa3aTeNIbHBIX, TOTapU(HMHUUECKIX
YPAaBHEHUI U HEPABEHCTB;

OIIPEJICJIEHUE OCHOBHBIX CBOMCTB

OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX (PYHKITUH; 9
ANIEMEHTAPHBIX (PYHKIUH;

OCHOBHBIC TTOHSTHUSI BEKTOPHOU anreOphi; dbopmMyIrpoBaHUEe ONIpeIeTICHUN 1
BbIJICJICHUE OCHOBHBIX TTOHSITHIA
BEKTOPHOM anreOphl;

000CHOBAHHE OCHOBHBIX NOHATHI

OCHOBBI JIMHEWHOU anreOpsl; Lo
JMHEHOM anreOphi;

y3HaBaHHUE T'€OMETPUUYECKUX TEll,
dbopMyIMpOBaHKE OCHOBHBIX MOHSATUI
Y OIIPEIEIICHUIN CTEPEOMETPUH;

OCHOBHBIC TTOHSTHSI U OTIPECIICHUS
CTEpEOMETPHH;

NIEPEYUCIICHUE CBONCTB
F€OMETPUYECKUX TEJT U UX
ITIOBEPXHOCTEM;

CBOMCTBa I€OMETPUUYECKUX TEI U
[TIOBEPXHOCTEM;

BbIIeTIcHUE (OpMYJT IUTOIIaAeH

dbopmysbl TIIOMIAZEH MMOBEPXHOCTEH M 3 .
MOBEPXHOCTEHN 1 00BHEMOB;

00BEMOB;

U3JI0’KEHHE OCHOBHBIX MOHSATUI
KOMOWHATOPUKH, CTATUCTUKH U
TEOPUU BEPOSTHOCTEH.

OCHOBHBIC IIOHATHA KOM6HHaTOpI/IKI/I;
CTaTUCTHUKHU, TCOPUU BepOHTHOCTGﬁ.

3.0ueHKa 0CBOCHUSA YUeOHOM M CIUIIHHBI

3.1. ®opMBbI KOHTPOJIA U OLCHUBAHMS JIEMEHTOB Y4eOHOU M CHUIIIUHBI

®opMbl KOHTPOJISI U OLIEHUBAHUS
JyieMeHT yueOHoil

AMCHMILTHHBI Texymmi Temaruueckuit | IIpomeskyTouH
KOHTPOJIb KOHTPOJIb blid KOHTPOJIb
Ompoc,
JleficTBUTENbHBIE unca, | TECTUPOBAHME, CamocTrosTensH
camocTodATeNnbHas | asg pabora
pabora




Ompoc,

OyHKIHH 1 TECTUPOBAHUE, CamocrodaTensH
IOCIEI0BATEIBHOCTU CaMoCTOsITebHAs | ast paboTa
pabota
Ompoc,
[MTokaszarenpHas TECTUPOBAHUC, CamocrodATrenbH
2
norapudMudeckas u caMocTosiTeJIbHas | ast pabora
CTereHHast (YHKIHH. pabora
Ompoc,
TpUroHOMETPHYECKHIE TECTUpOBAHUC, CamocrosiTenbH
dyHKIMHA caMoCTosTeNbHaAsT | ast paboTa
pabota
Ompoc,
IpsiMble U IwIOCKOCTH B | |CCTHPOBAHHUC, CamocrosiTesnbH
IIPOCTPAHCTBE caMOCTOsITeNIbHAs | ast paboTa
pabota
Ompoc,
BekTopbl TECTUPOBAHHUE, CamocTosSITeIbH
KOODAMHATHI caMocTosiTesIbHas | as pabora
pabota
Ompoc,
IlpousBoanas u e€ TecTposanue, CamocTosTenby
MIPUIIOKEHUS. caMoCTosITelIbHAsT | ast paboTa
paboTta
Ompoc,
WHuTerpan u ero TECTUPOBAHUC, CamocTosTeNnbH
TIPUMEHEHHS camocTosATeNbHas | as paboTa
pabota
Ompoc,
[eomeTpudeckue Tenau | oo MPOBAHHC, CamocrosTensH
MJIOIIAIN UX caMocCTosTeNIbHAsT | ast paboTa
HIOBEPXHOCTEN. padora
Ompoc,
OGBEMBI reoMeTpHuecKux | oo MPOBAHUC, CamocrosTensH
caMoCTosITeNIbHAsT | ast paboTa

TCII.

pabota




Ompoc,
Kombunaropuxa, TECTUpPOBAaHHUE, CamocrosTenbH
camocTosATeNbHas | as pabota

CTaTUCTHKA U TEOPUS
pabota

BEPOSITHOCTEH.

Hror DK3aMeH

3.2. Tunbl 3aaHuil I TEKYIIEro KOHTPOJIS U KPUTEPUHU OLEHKH

HpeﬂMeTOM OICHKN OCBOCHUA AWCHUINIMHBI SABJIKOTCSA YMCHHUA, 3HAHUA, O6H_II/I€
KOMIICTCHIINH, CIIOCOOHOCTH IMPpUMCHSATH UX B Hp&KTH‘IGCKOﬁ ACATCIIBHOCTHU U HOBC@I[HGBHOﬁ

KU3HU.
e Tun (Bun) IIpoBepsieMble 3HAHMSA Kpurepuu oueHku
3a1aHusA U YMEHHUA
TecTbl 3HaHUE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKH «4» - 89 - 80% npaBUIBHBIX OTBETOB
1 «3» - 79 — 70% npaBUIBHBIX OTBETOB
«2» - 69% 1 MeHee MpaBUIIbHBIX
OTBETOB
VYcTHbIE 3HaHUE OCHOB VYCTHBIE OTBETBI Ha BONPOCHI JIOJIKHBI
2 | OTBETHI MaTEMaTUKH COOTBETCTBOBATh KPUTEPUAM
OLICHMBAHUS YCTHBIX OTBETOB.
KontponsHasg | 3HaHME OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
(camocrosiTeNnb | MAaTEMaTUKH B «4» - 89 - 80% npaBUIBHBIX OTBETOB
3 Has) paboTa COOTBETCTBHH C «3» - 79 — 70% npaBUIBHBIX OTBETOB
IIPOMAECHHON TEMOU U «2» - 69% 1 MeHee MpaBUIIbHBIX
yMEHUS TPUMEHEHUS OTBETOB
3HAHUU Ha MPAKTUKE




4. TunoBble 3aaHus AJI51 OLIEHKH YCBOEHUS Y4eOHOM M CIUNJIMHBI.

4.1. CrapToBasi ITMAarHOCTHKA NMOJATOTOBKHM 00yYaKIIUXCH MO IKOJbHOMY KYpPCY
MaTeMATHKH

Bxoanas ~ koHTpoibpHas paboTa MPOBOAMTCS C IEJNbIO MPOBEPKU OCBOCHUS
oOyuaromuMucs cojiep>kanusi oOpazoBaHus 1Mo maTeMaruke. @opma paboOThl 0OecreurnBacT
MOJTHOTY MPOBEPKHU 3a CUET BKJIIOUEHHS 3aJaHUM, COCTABJICHHBIX HA MaTepHaie OCHOBHBIX
paznenoB npeamera «MaTemaTuka» B IIKOJIE: YpaBHEHHUS, HEPABEHCTBA, CTETICHU, ACHUCTBUS
C JIEUCTBUTENbHBIMH YHUCIAMU, MPOLEHTHI, IrpadUKu 3JIeMEHTapHBIX (YHKIUN, Teopema
[udaropa. KontponbHas paboTa BKIOYAET 3aJaHHs JBYX  ypOBHEH: 0a30BOro u
MOBBIIIIEHHOT'0, KOTOPBIE MPEIACTABICHbl B BUJE TECTOB, UYTO MO3BOJSET KOHTPOJIUPOBATH
pe3ynbTar.

[Ipu BeImoNMHEHUU 3amaHuil 0a30Boro ypoBHs (4acTh A u B) oOyuwaromuecs AOMHKHBI
MPOJIEMOHCTPUPOBATh  OMPEJEICHHYI0 CHUCTEMHOCTh 3HAHWHM, YMEHHE TOJIb30BaThCS
MaTeMaTUYECKUMU TePMUHAMU, paclO3HABATh 3aJaHus. JTU 3aJlaHHs COCTaBIISIIOT HE MEHEE
70% Bceii pabOTHI.

3aganue yactu C HampaBiI€HO HAa MTPOBEPKY BIAJACHUS MAaTEpPUAIOM Ha MOBBIIIEHHOM
ypoBHe. Taxxke B paboTe IpOBEPSAIOTCS BBIUMCIUTEIbHBIC HABBIKH.

JUis  modydeHus MOJIOKHUTENBHOTO pe3yjbTaTta oOydarouiemycs JIOCTaTOYHO
BBITIOJTHUTH 3aJ1aHus 0a30BOTO YPOBHSI.

Bpemsi Ha BbInoJiHEeHHe PadoOTBI 45 MUHYT.

B pe3ynbTaTe BBINOIHEHUS KOHTPOJIBHOM pabOThl OOydHaromuecs JOJKHBI MOKa3aTh:

Pe3syabrarhl 00yuyeHust

IMoka3aTesn OlleHKH pPe3yJbTaTa
(ocBOEHHDbIE YMEHHUsI, YCBOCHHbIE 3HAHHUS)

YMennus:

pelaTh NOJHbIE KBaJpaTHHIC YPABHEHUS; MPUMEHSIET dbopmyibl
JTUCKPUMHUHAHTA " KOpHE#
KBaJ[paTHOTO  YpaBHEHUS JUTSE
pellIeHUs] YPABHEHUI;

pelIaTh JMHEWHBIE HEPABEHCTBA, paCKpbIBAET CKOOKH, MIPUBOJUAT

NOJOOHBIE CllaraeMble,  HCIOJb3YyET
CBOVCTBA HEPABEHCTB;

BBITIOJIHATD BBIYMCIICHHS C ACHCTBUTEIILHBIMY | IPUMEHSAET  NPABUJA  BBITOJIHEHUS
YUCJIAMU; apu(pMeTUYeCcKux  JEeUCTBUM  HaJ
JNEUCTBUTEIIbHBIMU YUCIIaMU B
pamMKax MNpOrpaMMHBIX TpeOOBaHU;
BBIIIOJIHATD  JICUCTBUS  CO  CTENECHSAMM M | BJIAQJECET CBOWCTBAMM  CTEIEHEH U




HaxoIUuThb 3Ha4YCHUA BBIPAKCHUA IIp1 | HAXOAUT 3HAYCHHC BBIPAKCHMU,

3aJIaHHOM 3HAaY€HUU NIEPEMEHHOM; COJIEPIKaIIEero CTENEHb;

CTpOUTh rpaduiku HYHKIHIA; CTpPOUT TpadUKu JMHEHHBIX QYHKIIUN;
pemaTh reOMETPHUECKUE 3a7a4n C | pemaeT 3aJauu C KCIOJIb30BAHUEM
MCIIOJIb30BaHUEM TeopeMsl [ludaropa; Teopewmsl [Tudaropa;

HAXOJIUTh MIPOIICHTHI OT YUCIIA, HAaXOJUT TIPOILEHTHl OT 4YWCiIa |

pelIaeT 3a/1auu Ha MPOIEHTHI;
yOpouiaTh BBIPAXKEHUS, COJIEpKAIIMe IPOOU. | MPUMEHAET (POPMYJIbI COKPAIIEHHOTO
YMHOKEHHUS TUTSE YIPOIICHUS
anredpanyecKrX BhIpaKECHHI;

S3HAHUA:

BOCIIPOU3BOJIUT bopmybl
JTUCKPUMHUHAHTA u KOpHEHN
KBaJIPaTHOTO YpPaBHEHUS,

MpaBujia PACKPHITHUS

bopMmy bl JUCKPUMUHAHTA, KOpHEU
KBaJpaTHOTO YPABHEHUSI;

MpaBUJia PACKPBITHS CKOOOK; OIpeseieHue (bopmynpyer
MOJ0OHBIX ClIaraeéMbIX, CBOMCTBA HEPABEHCTB; CKOOOK, ~OIpe/eleHue O00HBIX
claraeMbIX, MEpEeUnuciIsieT  CBOMCTBA

HEPABEHCTB;
apudMeTnuecKkue JeiCTBUS HAa MHOXecTBe | [P CTHCIACT HOCICAOBATCIEHOCTE
NEHUCTBUTEIBHBIX YHCEIT; ACHCTBUN B BbIpamCHWIX €

JENCTBUTEIHHBIMU YHUCIIAMH;

dbopmynupyeT mTpaBuiia JACHCTBHN Ha
MHO>XECTBE JICMCTBUTEIbHBIX YUCEIT,

ONpe/AeNICHNUEe CTENEHU C JIEeUCTBUTENBHBIM | POpPMYITUpPYET ONpENEIeHNEe U
IIOKA3aTeNeM, CBOWMCTBA CTEICHY, NEPEUNCIISIET CBOICTBA CTENEHHU;
CBOMCTBA JIMHENHONU QpyHKIIMM U €€ rpaduk; | onmpenensieT rpa@uKkd  JTUHEHHBIX
(GyHKUMHA M ONKCHIBAET MX CBOWCTBA,
teopeMma [ludaropa; o0ocHOBbIBaeT TeopeMy Iludaropa;
(bopMyJIbl COKpAIIEHHOTO YMHOXKEHUS. BbIIESIET (POPMYJIBI  COKPAIIEHHOTO
YMHOXEHHUSI, HWIUIIOCTPUPYET ux

IPUMEHEHHE Ha NPAKTHUKE.

Kpurtepuu onieHKH KOHTPOJIbLHOM PadoThI

3ananus bauibl [Ipumeuanue
Al - A5 5 Kaxx bl mpaBwiIbHBIN OTBET 1 Gasn
B6, B7 4 Kaxxiplii mpaBWIbHBIN OTBET 2 Oasuia
C8 3 Kaxxiplii mpaBmIbHBIN OTBET 3 Oasuia

MakcumainbHbli Oait 3a padboTy B 11es10M — 12 6aJ110B.
3a mpaBWIBHOE BBINOJHEHUE JO00ro 3ajaHusi yYpoBHA 1 oOyuaromuiicss moiydaer

oauH O0ayu1. B 3amaHusax ¢ BRIOOPOM OTBETa, C KPATKUM OTBETOM WJIM Ha YCTAHOBJICHUE



COOTBETCTBHS, OOYyYalOLIUICS  IOJIydaeT OJMH  0ajjl, COOTBETCTBYIOIIMH JTaHHOMY
3aIaHUIO, €CJIM YyKa3aH HOMEp BEPHOTO OTBeTa (B 3aJaHUAX C BHIOOPOM OTBETA), WU
BIINCAaH BEPHBIA OTBET (B 3aJaHUAX C KPAaTKUM OTBETOM), WJIM IPaBUIBHO COOTHECEHBI
OOBEKTHl JBYyX MHOXKECTB M 3allMCaHa COOTBETCTBYIOLIAs MOCIEN0BaTEIbHOCTh IUGDP (B
3aJlaHUAX HAa YCTAHOBJIEHWE COOTBETCTBHs). lIpM BBINOJHEHWM TakuX 3aJaHUil,  rae
HEOO0XO0UMO MTPUBECTH KPATKOE PELICHHE, 32 HEMOJIHOE PEIICHNE 3aJaHus (BBIYMCINTEIbHAS
omunOKa, onucka) MoxkHO BbicTaBUTh 0,5 Oamna. Eciu oOydaromuiicss IpuBOAUT HEBEPHOE
pelleHne, HEBEpHBI OTBET UM HE MPUBOJUT HUKAKOTO OTBETA, OH HojyyaeT (0 6amios.

IIpu BbINOJMIHEHUW JIOOOrO 3aJaHUs YPOBHA 2 WIM 3 HCIOJNB3YIOTCS CIEAYIOLIUE

KPUTEpPUH OLICHKH 3a1aHUMN:

Bbanabl KpuTtepun ouieHKH BBHINIOJTHEHHOTO 32IaAHUA

3 Haiinen npaBuiIbHBIA XOJ PEIICHHUS, BCE €ro IIard BBIIOJIHEHBl BEPHO U
MOJY4€H NMPaBUJIbHBINA OTBET.

2 [IpuBeneHo BepHOE pelieHHe, HO JOMYyIIeHAa BBIYMCIHMTENIbHAS OMMUOKA WU
OMMCKA, P 3TOM MOXKET OBITh MOJYYCH HEBEPHBIN OTBET

1 Pemenne HauaTo JOTHYECKH BEPHO, HO JIOMYIICHA OMMOKA, MO0 pEIIeHue He
JIOBEJICHO J10 KOHIIA, IPX 3TOM OTBET HEBEPHBIA WJIM OTCYTCTBYET.

0 HeBepHoe pellienne, HeBEpHbINA OTBET WJIM OTCYTCTBUE PELICHHUS.

IlIkaJia mepeBoaa 0a/1JI0OB B OTMETKH

OT1merka Yuciio 02715108, HEOOX0AUMOE /LISl MOJTYYCHUSA
OTMETKH
« 5» (0TIIMYHO) 11-12
« 4» (xoporo) 9-10
« 3» (Y10BJIETBOPUTEIIBHO) 7-8
« 2 « (HEY1IOBJIETBOPUTEIIBHO) MeHee 7
1 Bapuant

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

A2. Pemute HepaBeHCTBO 6x —3 <- 17 —(-x—Y9)
a)x<4;0)x <-4; Bx>-4, 1nx >4, mx<-18.

A3. Beryuciaurhb 1.1 :(1—0,2)—32.
5 6 24




11

11
- . 3=
@3 639 B -3

11
r) 4; 2.
) ) >

v a
A4.Hp€,ﬂCTaBI/ITB B BUAC CTCIICHU H HAWTU 3HAYCHHC BBIPAKCHUA —— IIpn a= 6.

a) 6; 6)—é; B)4; T1)-6; Il)%-

AS. Tloctpouts rpaduk pyHkmuu y =2x + 1.

B6. B npsiMOyroinpsHOM TpEYroiabHUKE THNOTEHY3a paBHa 10 cM, a OJMH U3 KaTETOB
6 cm. Haitu BTOpOMl  Karter.
a) 4 cwm; 0) 16 cMm; B) 8 cM; r) V136 cm; 1) 10 cm.

B7. bank BblmutaunBaeT €xeroaHo 8% oOT cymMMbl BkJaaa. Kakoil ctaHeT cymma uepes
rojJi, €Cjau TMepBOHAYAIBHBIN BKJIAM cocTaBiisul 7600 pyOmieit?
a) 8208 py6.; 0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; m) 8000 pyo.

_a—b
a-b a+b

C8.Y1pocTuTh BIpaXeHne

2 BapuaHT

Al. Pemute ypaBHeHue x (x - 4)=-3
a)3ul; 06)4,5; B)3; r1)-3ul; n)l.

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

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

5 2 1 8
A3. Beranemutph (S:=——1):—+1.
<3 4 g) 11
35
15 11 11
a) —; 0)1; B)-3—; T1)-1; 2—.
) 14 ) ) 12 ) A 12
PR
A4.IlpencraBuTh B BUJIE CTENEHU M HAWTH 3HAYEHUE BBIPAKECHUS — npu ¢ =4,
C

a) 16: 6)—%; B) 4 1)—16; ﬂ)%.

AS. Iloctpouts rpaduk pyHkuuu y =-2x + 1.

B6. B npsiMOyroapsHOM TpEYroiabHUKE THNOTEHY3a pasHa 10 cM, a oauH U3 KaTeToB
8 cM. Haiitm BTOpOW Karer.
a) 4 cwm; 0) 6 cm; B) 8 cM; V136 cm; 1) 10 em.

B7. bank BblIutaunBaeT €xeroaHo 8% OT CyMMbI BKJIaa. Kakoi craneT cymma uepes



rojJi, €Cjau TepBOHAYAIBHBIN BKIIaJ cocTaBiisl 8600 pyOieii?
a) 8208 pyo.; 0) 688 py6.; B) 9288 py6.; 1) 8600 py6.; m) 8000 pyo.

Xy _y

C8.Y1upoCTuTh BhIpaKEHUE .
Xty Xx—Yy

Tabanna npaBUJILHBIX OTBETOB

3ananus Al A2 A3 A4 AS B6 B7 C8
b(3a—b)
1 BapuanT a hi B bi B a > 2
a -b
-3
2 BapuaHT a r 0 i 0 B xi%yzy)




S. 3apanus Q1A TeKyLero KOHTPoJst
5.2. 3apaHus I TEMATHYECKOI0 KOHTPOJIS (CAaMOCTOATEIbHbIEe Pa00ThI)

Kputepuu ouneHKH KOHTPOJIbHOM PadoThI

OcHoBHBIE TpeOOBaHMS K BBIMOJHEHUIO 3a/laHU KOHTPOJbHOM paOOThI:
— XOJ] peLIEHUsI MATEMAaTUYECKH TPAMOTHBIN U TOHSATHBIN;
— IIPEACTABIICHHBIN OTBET BEPHBIN;
- MeTO 1 (popMa OMHUCaHUS PEIICHUS 3a/1a4l MOTYT OBITh TPOU3BOJIBLHBIMY;
— BBINOJIHEHUE KaX/I0T0 U3 3aJJaHUIl OlleHUBaeTCs B Oasiax.

3a npaBWIbHOE BBIMOJIHEHUE JTIO00T0 3a/aHuss ypoBHsI 1 o0ydaromuiics mojy4aer OaquH

O0asun. B 3amaHusax ¢ BeIOOPOM  OTBETa, C KpaTKUM OTBETOM WJIM Ha YCTAHOBJIEHUE
COOTBETCTBUS, OOYYAIOIIMICS MOJydaeT OAMH 0aJlj1, COOTBETCTBYIOIIMI TaHHOMY 3aJaHUIO,
€CIM yKa3aH HOMEP BEPHOI'o OTBeTa (B 3aJlaHMsIX C BHIOOPOM OTBETA), UJIM BIMCAH BEPHBIN
OTBET (B 3aJJaHUSAX C KPATKUM OTBETOM), WJIM MPABUIILHO COOTHECEHBI OOBEKTHI ABYX MHOMXKECTB
U 3anMcaHa COOTBETCTBYIOIIAs IOCJIENIOBATENbHOCTh LU(p (B 3alaHUSIX HA YCTAHOBJIICHUE
cootBeTcTBUs). [Ipy BBIMOJHEHUM TakWMX 3alaHUid, TJ€ HEOOXOAUMO MPUBECTU KPaTKOE
pellleHne, 3a HETOIHOE pelIeHne 3aJaHusl (BBIYMCINTENbHAsA OMNOKa, OMMCKA) BBICTABISCTCS
0,5 Gamra. Ecnu oOydaromuiicss NpUBOAUT HEBEPHOE pELICHUE, HEBEPHBIA OTBET WM HE
IPUBOJUT HUKAKOTO OTBETa, OH moxyyaeT 0 Oamios.

[Ipy BBIMONHEHWM JIOOOTO 3aaHUsi YPOBHS 2 WiM 3  HUCIOJB3YIOTCS CIEAYIOIINE

KPUTEPUU OLICHKHU 3aJaHUM:

banabl | Kpurepun oieHKH BbINOJHEHHOT0 3a1aHUSA

3 HaiiieH npaBWIbHBIM XOJ pELIEHHUS, BCE €ro IIaru BBIIOJIHEHBI BEPHO M
IIOJIY4€H IIPAaBUJIbHBINA OTBET.

) [IpuBeneHo BepHOE pelIEHUE, HO JOIMYyIICHAa BBIYMCIUTENbHAs OMIMOKAa WIN
OIKCKA, TPH TOM MOXKET OBITh MOJTYyUYeH HEBEPHBII OTBET

1 Pemenne HauaTo JIOTMYECKHM BEPHO, HO JOMYyIEHA OMIMOKA, JHO0 pelieHue He
JIOBEJICHO 0 KOHIA, IPX 3TOM OTBET HEBEPHBIN UM OTCYTCTBYET.

0 HesepHoe pelieHne, HEBEPHBIN OTBET WM OTCYTCTBUE PELICHUS.

JUia KaX /10l KOHTPOJIbHOM paboThl pa3paboTaHa LIKana NepeBoja OaljIoB B OTMETKH, e
yKa3aHo, CKOJbKO OajyioB JIOCTaTOYHO HaOpaTh, 4YTOObI MOJYYUTb Ty WM HHYIO

MOJIOKHUTEIIbHYIO OIEHKY, KOTOpasi COCTaBJI€HA B COOTBETCTBHH C TAOJMIICH.



[IponeHT KauecTBennas OIICHKA WHIUBUTY ATBHBIX
pe3yNbTaTHBH | 00pa30BaTEIbHBIX TOCTHKCHHM

OCTH

(mpaBWIbHBIX | 641 (OTMETKA) BepOaIbHbBIN aHAIOT

OTBETOB)

90 ~ 100 5 OTJIMYHO

80 + 89 4 XOPOLLIO

70 =79 3 YJIOBJIETBOPUTEIILHO

Menee 70 2 HE YJIOBJIECTBOPUTEIHHO

CamocrosiTeibHas padora Nel
Bbiuuc/ieHue 3HAYEHMH BbIPA'KEHUI. YPAaBHEHUST M HEPaBEHCTBA.

Heab: npoBepka 3HAHUN U MPAKTUYECKUX YMEHHMM OO0yYaromuxcs.

1 BapuanT
0,725+ 0,6 +l + E
Al. Beraucnure: ] 40 2% -0,25.

0,128 -6-——0,0345: —
4 25

A2. Peminth ypaBHEHHUS:

1) 2x* +5x—1=0; ) 3=y, 3yl w2y
2 4
B1. Peumiuts HepaBeHCTBA:
1) 4—2x<i—(4x—1); 2) Z=Lsp.
. 2x+5y =15
B2. Pemiuth cucTeMy YypaBHEHUNA: { g 2y 3"
x=2y=

C. Pemre ypaBHEHUS:
1) 5-(x—1)> =3—4x+5x>; 2) Jx+2=x.

2 BapuaHT
0,425+0,9 +l + 11 1
Al. Beruucnure: 3 40 220 P
05-12-0,023: — %
5 25
A2. Peminth ypaBHEHHUS:
4x—-1 3x+2

1) 4x> -5x-6=0; 2)-3x*=x; 3)

1
3 6

B1. Pemte HEpaBeHCTBA:



2x+1 S

D2(1-x)>5x-3Bx+2); 2) 5 >0.
=1
B2. Pemuth cucremy ypaBHEHMWIA: { xroy=1D .
3x-2y=-6

C. Pemnre ypaBHEHMUS:

1) 5:-(x+2)* =3-4x+5x"; 2) Jx—-11=x.

Kpurepuu oueHkun
3aganus banner [Ipumeyanne

Al - A2 4 Kaxxiplii mpaBuiibHBIN OTBET 1 Gasn
B1- B2 6 Kaxp1ii mpaBuIbHBINM OTBET 2 Oajia
C 6 Kaxp1it mpaBuibHbINA OTBET 3 Oaia

MakcuManbHbiit 0asi 3a padoty — 16 6ansioB

IlIkasa nepeBoaa 6aJ1JI0B B OTMETKH

Ormerka Yuciio 0a1510B, HE0OX0AUMOE ISl MOJTYYECHUS
OTMETKH
« 5» (0TIMYHO) 16 - 15
« 4» (xopo1io) 14-13
« 3» (y10BIETBOPHUTEILHO) 12-10
« 2 « (HEYIOBJIETBOPUTEIILHO) MeHee 10
OT1BeTHI
1 Bapuanrt 2 Bapuant
Al 1 1
~5++/33 1 .3, L.
A2 1)x1,2=T; 2)0;5; 3) 1,6. 1) 2; - 2) 0; -3 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
1) —; 2)2. 1) —; 2 78
C ) 3 ) ) i ) HET KOpHEH

CamocrosiTeibHas paGora Ne 2
CaoiicTBa yHKUMH ¥ HUX rpagukH.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHHUM OOy4aroUIuxcsl.

1 Bapuant

Al. Kakoit u3 rpadukoB, n300paK€HHBIX Ha pUCYHKax 1) —4) 3amaer QyHKIHUH



1) 2 ;) S 3 4
/T\ X 2]

T x \T\f =

A) 1). b) 2). B) 3). ') 4).
A2. Haitnure o6nacth onpeneneHus QyHKIUN — y = +/4x —1
A) x>2; B) x < 2; B)XZ%;F) x<2.

A3. Ilo rpadguky pyHKIMH ¥ = flX) YKaXKUTE
a) o0nacTh onpeencHus PyHKINH;

0) Hyu QYHKITUY;
B) IPOMEXKYTKA TOCTOSITHHOTO  3HaKa

ynxmm; 4 s T
F) TOYKM MaAKCMMyMa W MHHHUMYMa
byHKIMY; [
1) MPOMEKYTKH MOHOTOHHOCTH;

€) HauOosbIee u HaVMEHbIIEe
3HAYCHHUS
GbyHKIUY;
) 00J1acTh 3HAaUEHUI QPyHKIUU.
A4.Cpenu 3a1aHHBIX QYHKIHUA yKaXUTe

YETHBIC .
1) y=2x% 2)y=vx; 3)y=5x;

A) 1)u3); b) 1); B) 3).

2x+1

B. Haiinute obnacteb onpeneneHus yHKIUN y = et
X(X —

C. INocrpoiite rpadpuk GyHKIUH y = x> — 4x +3 M yKaKHMTe €€ CBOMCTBA.

2 BapuaHT
Al. Kaxkoit u3 rpapuKoB, n300paxeHHBIX Ha PUCYHKaX 1) — 4), 3agaer pyHKImo?
v 3:] 4) )
1 ¥ 2) A ¥
S
X /
A)1). b) 2). B) 3). I) 4).

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

A2. Haiinute o06nacth onpeaeieHus: GyHKIUU y =




A3.Ilo rpaduky dyHKOUH V= f(X) 1

YKaXHUTE: -5
a) o0sacth onpeneneHus QpyHKIUY; ™
0) HyU QyHKIHH; z
B) IPOMEXKYTKHU MIOCTOSTHHOTO ~ I /\/
siaia FERERY Y
byHKIMY; \/2
I') TOUKH MaKCUMyMa 1 MUHUMYyMa 13
byHKIMY; 14

1) TPOMEXYTKH MOHOTOHHOCTH;

¢) HauOoJIbIlIee U HAMMEHBIIIEEe
3HauYeHUs (PYHKINY;

) 00JIaCTh 3HAYCHUH (PYHKITUH.

A4. Cpenu 3a1aHHBIX PYHKIUN YKAKUTE HEUETHBIE.

Dy=2¢  2)y=>; 3)y=5x
X
A) 1)u3); b) 2); B) 2) u 3); I 3).
2
B. Haiinute oGnacte onpeaeneHuss QyHKIUU y = 2(+ XS) .
X(X —

C. Iocrpoiite rpadpuk pyHKmu y = x> —2x + 1 U yKa)uTe ee CBONUCTBA.

Kpurepuu ouenku

3amaHus basner [Ipumeuanne
Al - A4 10 Kaxxiplii mpaBmIbHBIN OTBET 1 Oasn
B 2 Kaxip1ii MpaBHIIBHBIN OTBET 2 Oajura
C 3 Kaxp1it mpaBuIbHBIA OTBET 3 Oasa

MakcuManbHbiid 0asi 3a padoty — 15 6ansioB

IIkaJsia mepeBoaa 60aJ1JI0B B OTMETKH

OTmeTka Yuco 6a110B, HEOOX0AUMOE JIS TOJTYUYEHUSI
OTMETKH
« 5» (0TIIMYHO) 15-14
« 4» (xopo1io) 13-12
« 3» (Y10BJIETBOPUTEIIBHO) 11-10
« 2 « (HeyIOBIIETBOPUTEIIHHO) merHee 10
OT1BeTnI
1 Bapuaunrt 2 Bapuant
Al |B)3 A)l
A2 |B)x> % b) x<3




a) xe[-3;5]; 6)-2; 4; B) y > 0 ipu
xe(-2:4); y<0mpu xe[-3;2)u(4:5];
[)Xmax = 0,25 Xmin = 1; 1) ¢ T npn

A3 | xe[-30]ui;2]; & L mpu xe[0;1]U[2;5];
€) Yrans = 6 Y wanv = - 1;

a) xe[-3;4]; 6)-2; 1; B) y > 0 iput
xe[-3;-2)u(1;4]; y <0 mpu xe(-2;1);
Xmax = 25 Xmin = - 15 1) ¢ T 1ipm
xel[-1;2]u[3;4]; ¢ L upn
xe[-3-1]u(2;3];

)K) ye[—1;6]; e) yHaH6=2;YHaI/IM:'3;
%) yel-3:2];
A4 |B)1 B) 2)u3)

B [x=#0;x#1;

X #0;x#5;

y=x*—4x+3=(x-2)7°-1

xe R;2) ye[-1:+x]; 3) pynkuus
obmero Buaa; 4) y > 0 npu
xe(-os)UB;+0); y <0 npu xe(l;3);
5)d T npu xe[2;+0); ¢ dmpu
xe(—oo;Z];

y=x>-2x+1=(x-1)
)xe R;2) ye[-0;+w]; 3) hynkuus
obmiero Buaa; 4) y > 0 npu Bcex x
kpome 1;5) @ T npu xefl;+o);

¢ ¥ npu xe(—oo;l];

CamocrosiTeibHasgs padora Ne 3

Iloka3are/ibHbIC YPABHEHHS U HEPABEHCTBA.

Heab: npoBepka 3HAHUN U MPAKTUYECKUX YMEHHMU OOyYaroluxcs.

1 BapuanT
Yacmv A
Al. YkaxuTe NpoMeXyTOK, COJEp KAl KOPEHb YPaBHEHUS 2" =8
D (01); 2) (1;2); 3) (2;3]; 4) (3:4).
A2. Pemmre Hepasererso 5 > —1
1) xeRr; 2) pelleHuii HeT; 3) (-10); 4) (=oo;=1) U (0;400).
1\ 1
A3. Pemute HEpaBEHCTBO 5 < @
D (7] 2) [74w0); 3) [-7:w); 4) (~oo-7].
A4. Pemute ypaBHEHHUE 7% -14-7° =5
1)-1; 2) 7, 3) 1; 4) 35.
Yacmo B.

-3
1 X
B1. Ykaxure HauOoJbIIce eJIoC pCeHICHUC HCPABCHCTBA (_ 216

2

2
B2. Haiinute KOpHU ypaBHEHUS 37 -4-3"+3=0.Eciu IIOJIYYUJIA 1BA KOPHSI, TO B OTBETE




BIIMIIUTC UX IIPOU3BCACHHUC, CCJIM OAMWH, TO €0 3allMIINTC B OTBCT.

Yacms C.

o x-3
C. Haiinute Bce menble pemrenust HepaBeHctBa 1 <77 <49,

2 BapuMaHT
Yacmp A.
Al. YKaxuTe IPOMEXKYTOK, COAEp KNI KOpeHb ypaBHeHus 3 =9
D (0); 2) (1:2); 3) [2:3); 4) (3:4).
A2. Pemute HepaBenctBo 0,2% <- 0,04
) xeR; 2) pelieHui HeT; 3) (-10); 4) (—oo;=1)U(05+0).
A3. Pemute HEpaBEHCTBO (lj <L
3 243
1) (-o;5]; 2) (—oo81]; 3) [5:40); 4) [-5:4+0).

A4. Pemute ypaBHeHHE 2 —2% =120
1)0; 2)3; 3) 12; 4)-3 .

Yacmo B.

x—2
B1. Yxaxure nHaubosbliee 1eI0e pelieHre HepaBeHCTBA [—j >27.

2x X
B2. Pemute YpaBHCHUA 5 + 5 = 2 . Ecomn IIOJIy4YHJIN ABA KOPHA, TO B OTBECTC BIIMIIUTE UX
IIPOU3BCACHUC, €CIIU OAWH, TO €0 3alIMIINTE B OTBCT.

Yacmo C.

1

. _ -3
Cl. Halinute Bce lielible pEIICHUST HEPaBEHCTBA 7 <77 <49,

Kpurepuu oueHkun

3aganus bamnsl [Tpumeyanne
Al - A4 4 Kaxxiplii mpaBmIbHBIN OTBET 1 Oasn
B1 -B2 4 Kasxnplii IpaBHIIBHBIN OTBET 2 Oajura
C 3 Kaxp1it mpaBuIbHBINM OTBET 3 Oaia

MakcuMmanbHbIN 0as 3a padoty — 11 6ansioB



IlIkaJia mepeBoaa 0a/1JI0B B OTMETKH

OT1merka Yuciio 0215108, HE0OX0AUMOE /LISl MOJTYYCHUSA
OTMETKH
« 5» (0TIIMYHO) 11-10
« 4» (xoporo) 9-8
« 3» (Y10BJIETBOPUTEIIBHO) 7-6
« 2 « (HEYIOBJIETBOPUTEIIBHO) MeHee 6
OT1BeTnI
1 Bapuant 2 Bapuant
Al |x=3;3)(2;3]; x=2;3)[2;3);
A2 | DxeR; 2) peleHuil HeT;
A3 x> 7; 2) [7+); x> 5; 3) [5:40);
A4 | DHx= -1; ) x=3;
Bl ¥ < - 1, HanOoJbIICE 11EJI0C x < - 1, HanOobIIEe IEI0e
emieHue x =— 1. emeHue 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.

CamocrosiTeibHas paGora Ne 4
Jlorapupmuyeckne ypaBHEHHs U HepPaBEHCTBA.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHHUM OOydarOUIUXCs.

1 Bapuant
Al. YopoctuTh BbIpakeHue u Hautu x: Ilgx=I1g8+21g5-1g10 -1g2
1)10; 2) -1; 3)-10; 4)0.

A2.Haiinure kopeHb ypaBHeHHs log(3x +1)=3

) 11; 2)1; 3) -10; 4) 7.
3

A3. YKaxxute npoMeKyTOK, KOTOPOMY IPUHAICKUT KOPEHb YPABHEHUS
logs (4—x)+logs2=1
1)(-3;-1);2)(0;2);3)[2;3];4)[4;8].

A4. Haiinute cymmy KOpHE# ypaBHeHHs log, x° = log,(9x — 20)
1)-13; 2)-5; 3)5; 4)0.
AS5. Pemute HepaBeHCcTBO logs(4 —2x ) =1

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

B1. Pemite HepaBeHcTBO logn( 3x+2) > loga (x—1)



D (1;+0); 2)(-00;_§ 1:3) [ -1,5; _é]; 4) permenyii Her.

B2. Pemnre HepaBeHCTBO log, (6 —3x) > - 1
9

1) (-10; +00); 2) (-0 -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haitaute 4wWcio HenbIX OTPULIATENIBHBIX PEIICHUH  HEpaBEHCTBA
lg(x+5)< 2-1g2
1)5; 2) 4, 3) 10; 4) HU OJHOTO.

2 BapuMaHT
Al. YopoctuTh BbIpakeHue u Hautu x: Igx=I1g12-1g3 + 21g7 -1gl4
1)14; 2) -1; 3)-10; 4)0.
A2.Haiinute kopeHb ypaBHeHust log s(2x -4)=2
1) 11; 2)14,5; 3) -10; 4) %

A3. Ykaxxute npoMeXyTOK, KOTOPOMY IIPUHAUIEKUT KOPEHb YPABHEHHUS
logos (5 —2x ) —logos2 =1
1) (-00;-2);2)[-2;11;3)[ 152 ];4) (25 +o0).

A4. Haitnure cymmy kopHei ypaBHeHus lg (4x—3)=21gx
1)-2; 2) 4; 3) -4; 4) 2.
AS. Pemnre HepaBeHCTBO logs (5 — 2x) > 1

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

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

1) (3; +©); 2) ( -o0; —% 1;3)[-1,5; —% ]; 4) pemenuii Her.

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

D (0.5 +0) 2) (o= ): 3 (14:2) 4)(0.5:7).

C. Haitqute uwucnmo menblx  penieHuid  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3)6eckoHeuHO MHOTO; 4) HH OJTHOTO.

Kpurtepum ouenku

3ananus bajuibl [Ipumeuanue

Al - A5 5 Kaxxplii npaBwIbHBIN OTBET 1 Oasn




Bl -B2

4 Kasxip1ii MpaBHIIBHBIN OTBET 2 Oasura

C

3 Kaxp1it mpaBuibHBIA OTBET 3 Oasa

MakcuManbHbiid 0asi 3a padoty — 12 6ansioB

IlIkasa nepeBoaa 6aJ1JI0B B OTMETKH

Ormerka Yuciio 0a1510B, HE0OX0AUMOE ISl MOJTYYECHUS
OTMETKH
« 5» (0TIIMYHO) 12-11
« 4» (xopor1io) 10-9
« 3» (y10BIETBOPHUTEILHO) 8-7
« 2 « (HEeyIOBJIETBOPUTEIIBHO) MmeHee 7
OTBeTHI
1 Bapuanrt 2 BapuaHt

Al [1)10 1) 14

A2 |4 % 2) 14,5

A3 |x =2;[2;3]1(3) x =2,1; (2, + ) (4)

Ad |x; =4; x> =5, 4+5=9;(4) x1=1; x2=3; 1+3=4;(2)

A5 |x e (-9;0,5](1) xe(-o;-1,5(1)

Bl |xe (1 +o0) (1) xe (3 +o)()

-1: 1
B2 |¥EC1EDO) xe (o))
Cl |xe(-5;45], x=-4;-3;-2;-1.(2) xe(2;7], x=-3;4,5;6;7.(1)

CamocrosiTteibHast padora Ne S

Tpuronomerpuvyeckue npeodpasoBaHUsA BbIPA’KEHUI.

Heab: nmpoBepka 3HAHWN U TMPAKTUYECKUX YMEHHMM OOYyYaromuxcs.

1 BapuanT
Al. Beraucaure: sin 30°
10.5: 21 DRLE H¥2.
2 2
17
A2. Ha xakoM u3 yepTeskeil n306pakén rpadux dpynxi S+ Z)
Puc 1 Puc 2
N AY iy N .
\ \ \ V4R N N TN
als 25/— ] B Y 43511/0 ofr Yk 1.11/2:1 3 ‘n/ # = "‘&5")‘{ -ipm "‘\QS AD/ Ofn 1 \ j{ ?
)4 J )4 )




Puc 3 Puc 4

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

14; 2)-4; 3)6; 429
A 4. YrpocTute, Ucronb3yst (OpMYJIIbl IPUBEICHUS: cos(m-a)-cos(2m-a)+cos’a
1) 2cosa; 2)1; 3)0; 4)2sin?q.

AS. Iloctpoiite rpaduk ¢GyHKIUU y = 3sinx ¥ YKaxuTe 00JIacTh OIpeJecHus
u 00yacTh 3HAYEHUU (PYHKIIHUH.
A6. Onpenenute 3HaK BoipaxkeHus: sinl10°-cos 110°

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

B. TIlo 3amaHHOMY 3HAaYEHUIO TPUTOHOMETPUUECKON PYHKIMY, HAAUTE 3HAUCHHE

. T
ctg o, ecnu sin 0=0,8 u 3< o <T.

C. Jlokaxxure TOXIECTBO:

2sin? «

tgor - (cos® o —sin” o) ~ 1820
2 BapuMaHT
Al. Beraucnute: cos 30°
1)0,5; 2)1; 3)?; 4)%.

Il
A2. Ha kakoM u3 ueprexeii u300paxén rpaduk QyHk cos(x — Z)



\ \ \ I 2 AN 7 K
n 35w m 72511/71: -1l5m n 4351(/0 0fkn Yk 1.1(/2:1 2fn 3 n/ F Gl 7“\\25“_} e 7“\QS“‘( o 1“\“_} . 3“\{“1
)4 )4 )4 )4
Puc 1 Puc 2
ANEPaAaNEVaNEDaNEDEwEy ~ ~
P T —25}/—1{ B —05}/” ofn \kl.}/Qn zfn \Sk3}/ D, s L7 N 15 l{ ok U\ L7 2\ 7 3 4\
\ [, . n\ 1(_) —-Z5m —1:\ 'n) T ) \11) n n\nj H It
Puc 3 Puc 4

A3.Haiinute 3nauenne Beipaxkenus: 2 cos 30°- 6 sin 30° - ctg 30° + 9 tg 45°

D4; 2)-4 3)6; 429
A 4. YupocTuTte, UCrioib3ys (POpMyJIbl IPUBEICHUS sin (n—oc)-cos(% - a)t+cos’a
1) 2cos?a;  2)1; 3)0; 4)2sina.
AS. Tloctpoiite rpaduk dbyHkuum y = 1 + cosx U YKOKUTE 00JacTh OMpeeiIeHUS

U 0
MHOKECTBO 3HAYCHHH (YHKIUH.
A6. Onpenenute 3HaK BoipaxeHus: sin100°- cos 100°.

1)+; 2)-; 3)0; 4)HEeT BEpHOTO OTBETA.

B. Ilo 3amanHOMY 3HaY€HUIO TPUTOHOMETPUYECKON (PYHKIIMHU, HAANTE 3HAUCHHE g O,

T
eciau cos o= 0,8 u 5< o<

C. JlokaxxuTe TOXIECTBO:

Kpurepuu oueHku

3amaHus bamner [Tpumeyanne
Al - A6 6 Kaxx bl npaBmiibHBIN OTBET 1 Oasn
B 2 Kaxx bl npaBuwiibHBIN OTBET 2 Oasia




C [ 3

‘ Kaxx bl npaBuiibHBIN 0TBET 3 Oasuia

MakcuManbHblid 0asi 3a padoty — 11 6ansioB

IlIkaJsia mepeBoaa 0aJ1JI0B B OTMETKH

OTmeTka Yucso 6a110B, HEOOX0AUMOE IJIS TOJTYUYEHMSI
OTMETKH
« 5» (0TIIMYHO) 11-10
« 4» (xopo1o) 9-8
« 3» (Y10BJIETBOPUTEIIHHO) 7-6
« 2 « (HEYIOBJIETBOPUTEIIHHO) MeHee 6

OTBeTHI K KOHTPOJBLHOM padoTe

1 Bapuanr 2 Bapuant

Al 1)0,5 3) g
A2 |puc4 puc 2
A3 | D4 3)6
A4 13)0 2)1
A5 |[xeR;ye|-3;3] x e R;y e [0;2]
A6 |2)- 2) -

3 3
B 17 4
C | Ucnonb3yem dopmyiibl agBoitHOro yria | Mcnonb3yem opmylibl ABOMHOTO yriia

CamocrosiTeibHas pabora Ne 6

TpI/II‘OHOMeTpI/I‘leCKI/Ie YPaBHE€HHUSI N HEPABCHCTBA.

Heab: mpoBepka 3HAHWM U MPAKTUYECKUX YMEHHUM OOy4arOUIUXCS.

Al.

1 BapuanT

arccos a HnMECT CMbBICJI, CCJIN.

a)ael0;n]; 6)ael-1:1]; B)ae[—g;g]; r) ae(-1;1).

A2. Pemienuem ypaBHeHUs1 c0S X = 0 SIBJISIFOTCSI:

ne”.

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

A3. Borunciure: arcsin 0 + arctg /3




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

A 4. YpaBHenue 2tgx = -3:

a) UIMEET OJHO pelieHue; 0) He UMEET PEIICHUS; B) UMEET JBa PEIICHUS,
') UMeeT 0€CKOHEYHOE MHOXKECTBO PEIICHUH.

AS. YpaBHeHue sin x =33 pmeer peLIeHus:
2

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

r)x=(—1)ng+nn,nez.

B. Pemure ypaBHEHUs:

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

C. Pemmite HepaBeHCTBA:

a) sinx Z%; 0) c052x<g

2 BapuaHT

Al. arcsina WMeEeT CMBICI, €CJIN:

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

A2. PemieHneM ypaBHeHus1 COs x = - | sBIsArOTCA:
T T
a)x=5+2nn,neZ; 0) x=nn,neZ, B)x=5+nn,neZ; r)x==n+2nn,
neZ.

A3. Beiuucnure: arcos 0 + arctg 1
3z
0,5; 6) 1; z .
a)0,5; ) L B) 3 N

A 4. YpaBuenue ctgx-4=0:

a) UMEET OJIHO pelIieHue; 0) He UMEET PEIlICHUs; B) UMEET JBa PEILCHUS,
') UMeeT 0€CKOHEYHOE MHOXKECTBO PEILICHUH.

3

AS. YpaBHeHHe sin x ==, HMeeT pellleHns:



a) x =(-1)“%+2nn, neZ; 0)x =(-1)“§+2nn, neZ; B)x =(-1)" §+nn, neZ;

r)x=(—1)ng+nn,nez.

B. Pemute ypaBHEHUs:

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

C. Pemute HepaBeHCTBa:

V3 V2

a) cosx > ——; 0) sin2x>-———.
2 2

Kpurepuu oueHkun

3ananus bamnel ITpumeuanne
Al - AS 5 Kaxxaplid mpaBuIbHBIN OTBET 1 Oasr
B 6 Kaxx1p1il npaBWIIbHBINA OTBET 2 Oajuia
C 6 Kaxx bl mpaBwiibHBIN OTBET 3 Oasuia

MakcuManbHbIi 0ai 3a padoty — 17 6anjioB

IlIkana nepeBoaa 6a/1JI0B B 0TMETKH

Ormerka Yuciio 0a1510B, HE0OX0AUMOE ISl MOJTYYEeHUs
OTMETKH
« 5» (OTANYHO) 17-16
« 4» (xoporo) 15-14
« 3» (Y1IOBJIETBOPUTEIHHO) 13-11
« 2 « (HEYIOBJIETBOPUTEIIBHO) Menee 11
OT1BeTHI
1 Bapuaunr 2 Bapuaut
Al |0) 0)
A2 | B) r)
A3 |B) r)
A4 |r) T)
A5 |B) B)
T 2r 2T 27 .
B a) x J_r3+7 +4nn, ne”Z, a)x=(-1) 3—?+2nn,neZ,




0)x=m+2nn, neZ;B) x=—%+ 2nn, |0)x=0+mnneZ;B) x=—%+ 27n,
nel. nel
a)%+27mﬁxﬁ%+2ﬂn,nez; a)—%+27mﬁx£%+27m,nez;
C
0) %+ﬂn<x<%+ﬂn,nez. 0) —%Hmsxs%ﬂ;m,nez.

CamocrosiTeibHast paGora Ne 7
IMapaanenbHOCTH B NMPOCTPAHCTBE.

Heab: npoBepka 3HAHWN U TMPAKTUYECKUX YMEHHMH OOYyYarOIIUXCS.
1 BapuanT

Yposens A.
l.Hanucars 0003HaueHUE MOPSIMBIX.
2.Hamucatph 0003HauE€HUE OTPE3KOB.
3.Hanucarp 0603Ha4YeHHE YIIIOB.
4. Hanucath 0003HaY€HUE TIIOCKOCTEN.
5.CKOJIBKO IIOCKOCTEW MOKHO TPOBECTH YEPE3 OJIHY MPAMYIO?
6.CKOJIBKO MJIOCKOCTEN MOKHO ITPOBECTH Yepe3 JABE NapayljieibHbIe MPsMble?
7.CKOBKO TUIOCKOCTENH MOXKHO MTPOBECTH UEPE3 JBE MEPECEKAIOIIUEcs MpsMbie?
8. CKOJIBKO IJIOCKOCTEH MOMXKHO MPOBECTU Yepe3 JIBE CKPEIIUBAIOUTUECS TPsIMbIe?
9. [IpsiMble a u 6 mapauienbHbl TpAMON ¢. Kak pacmnonokeHbl Mex 1y co00i mpsiMbie a U 67
10./IBe TuI0CKOCTH MapajuieIbHbI OJHOM npsMou. [lapanienbHbl 11 OHU MEXITY co00i?
11.IInockocth a | B, o xy= a, P xy= 6. UTO MOXHO CKa3aTh O MPSAMBIX d U 7

12.V tpeyronpHHuKa OCHOBaHHE paBHO 18 cM. UeMy paBHa CpelHss TUHUSA TPEYTrOJIbHUKA?

13.CTopoHBI OCHOBaHU Tpaneuuu paBHbl 12cM u 7cM. Uemy paBHa CpeaHss JUHUS TPAIeuu?

14.Y nmaHHOrO 4eTHIPEXYTOJIbHUKA POTHUBOIOJI0KHBIE CTOPOHBI PaBHBI M MAPAJLIIEIbHBI.
Huaronanu paBHsl 15cMm u 13 cM. SIBisteTcst M 4eTBIPEXYTOJBHUK MPSAMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T He nexaT B OJHOM IIOCKOCTH. MoryT nu npsimpie KM u PT
nepeceKarbes?

OtBer 000OCHOBATH.
16. CxemaTnyHO M300pa3uTh IJIOCKOCTh @ B BHUJIE MapajiegorpamMmma. BHe ee nocTpouThb
OTpe30K AB,

HE TapajuieNibHbIN eil. Uepe3 KOHLBI 0Tpe3ka AB u ero cepenuny M nposectu
napajuiesIbHbIE MIPSMBIE,

IIEpECEKAlOIINe INIOCKOCTh « B TOUKax A;, B; u M;. Haittu mmHy otpe3ka MM, , eciu
AA= 13 m,

BB="T m.



Yposens C.

17. Janpl nBe mapajuleJbHbIE IUIOCKOCTM M HE JIeKallas MeXAy HHMH Todka P. /[Be
npsiMbIe,

IPOXOJAIIME Yepe3 TOUKY P mepecekaroT ONMXKHIOI K TOYKE P IMJIOCKOCTh B TOYKaX
Arn A,

a JAJBHIOI B TOYKax B; U B> coorBeTcTBeHHO. Halinure quuHy orpeska B;B: , ecnu
AiA2=6cMm

u PA;:A1B1=3:2.

2 BapuMaHT

YpoBens A.

1.HanucaTth 0603HaueHne MIOCKOCTEH.
2.Hanucats 0003HaYeHUE MPSAMBbIX.
3.Hanucats 0603HaueHNE yIIOB.
4.Ha3oBuTE€ OCHOBHBIE (PUTYpPBHI B MPOCTPAHCTBE.
5.CKOJBKO IIOCKOCTEN MOKHO IPOBECTH Y€PE3 TPU TOUYKH?
6.MoryT 51 mpsiMasi ¥ IUIOCKOCTh MUMETh JIBE OOIIHME TOUKH?
7.CKOJIBKO IUIOCKOCTEW MOKHO TPOBECTH 4YEpE3 MPAMYI0 U HE JIKAI[yl0 Ha HEH TOUKY?
8. CKOJIbKO MOKET OBbITh OOMIMX TOYEK y MPSIMOW U IUIOCKOCTU?
9. Bcerna nu yepe3 ABe MapajulelibHbIE NMPAMbIE MOYKHO IPOBECTU IIJIOCKOCTH?
10.BepHo 1M, 4TO TJIOCKOCTH MapaJUIEIbHbI, €CIIM TIpsMas, Jexanias B OJHON IUIOCKOCTH,
napajuiesibHa

IpYyrou miockoctu??
11.ITnockocth o || B, mpsimMas m JEXKUT B IJIOCKOCTH o. BepHo mu, 4To mpsimas m
napajijiesibHa

mockoctu ?
12.V tpeyronpHuka ocHoBaHue paBHO 10 cM. UeMy paBHa CpenHssA TUHUSA TPEYTOJIbHUKA?
13.Ctoponbl oCHOBaHUs Tpanenuu paBHbl 13cMm u 4cM. UeMy paBHa CpeiHsIsl TUHUS Tparenun?
14.BepHOo 511, 4TO €cau JBE CTOPOHBI TPEYroJbHUKA NapajuleJbHbl IJIOCKOCTH O, TO U
TPETh CTOPOHA

TPEYroJIbHUKA NapaJljiesibHa IJIOCKOCTH 0.7

Yposens B.

15. Illpsambie EN u KM He nexar B OAHOM IUNIOCKOCTH. MoryT mu npsimeie EM u NK
nepecekaTbes?

OTBeT 000CHOBATH.
16. CxemaTtnyHO U300pa3uTh IJIOCKOCTh @ B BHUJIE Mapaiesorpamma. BHe ee noctpouthb
OTpPE30K AB,

HE TapajuieNibHbINA eil. Uepe3 KOHIBI 0Tpe3ka AB U ero cepeauny M npoBecTu
napajijiesbHbIC MIPSIMBIE,

MepeCEeKAroIINe MIIOCKOCTh a B TOYKaX A;, B; u M;. Halitu niuHy otpe3ka MM, eciv
AA=3 M,

BBi=17 m.

Yposens C.



17. Janbl nBe mapajulelbHbIE IUIOCKOCTHM M HE JIeKallas MEXAy HUMHM Touka P. /[Be
IIpsIMBIE,

IPOXOJAIIME Yepe3 TOUKY P mepecekaroT ONMXKHIOI K TOYKE P IJIOCKOCTh B TOYKaX
Arn A,

a JAJBHIOI B TOYKaxX B; u B> coorBeTcTBeHHO. Halinure nnuHy orpeska B;B: , ecnu

A1A2= 10 cm
u PA;:A1B;=2:3.

Kpurepuu oueHku

3aganus bamnsl [Tpumeuanne
1-14 14 Kaxp1it mpaBuiIbHbINA OTBET 1 Oann
15-16 4 Kaxxp1il mpaBuJIbHBIN OTBET 2 Oaiia
17 3 Kaxxapiil npaBuiibHBIN OTBET 3 Oauia

MakcuManbHbIi 0ai 3a padoty — 21 6an

IlIkana nepeBoaa 6a/1JI0B B OTMETKH

O1meTka Yuciio 0a1J10B, HE0OX0AUMOE /111 TOJTYUEeHUS
OTMETKH
« 5» (0TIIMYHO) 21-20
« 4» (xopol1110) 19 -17
« 3» (Y1IOBJIETBOPUTEIBHO) 16 - 15
« 2 « (HEYIOBJIETBOPUTEIIHHO) MeHee 15
OT1BeTBI
1 Bapuant 2 Bapuant
1 |AB,ab a, 5, (ABC),..
2 | AB, CD,.. AB, a,b
3 ZABC, 20, a, 1, ZABC, 20, qa, 1,
4 |a,B, (4BC),.. TOYKa, IpsiMasi, IJIOCKOCTh
S | HHCKOJBKO OIHY
6 |oany HET
7 |omgHy OJIHY
8 |HM ogHOM OJHY, MHOTO, HA OJTHO1
9 |mapaiienbHO hi 2}
10 |m ;ma, 1 HET HET
11| IRZ na
12 |9cm 5cm
13 19,5¢cm 8,5 cm
14 |HeT hi 2}
15 | KM cxkpemmBaercsi ¢ PT EM cxpemuBaercsi ¢ NK




16 (10 cm 10 cm
17 (10 cm 25 cm

CamocrosiTeibHast padora Ne 8
Iepnenaukyasip 1 HakJIOHHAasA. CBOMCTBA NMEPNEHANKYJISAPHOCTH NPAMON U IVIOCKOCTH.

Heab: npoBepka 3HAHUN U MPAKTUYECKUX YMEHHMU OOYyYaroluxcs.
1 BapuaHT

YpoBens A.
Omeemd Ha npeodyioxcenHvle 60npocyl. B kaxcoom omeeme 000CHYiIl 6010 MOUKY 3PEeHUA.
1. MoryT i1 CKpelrBarOIIecs IpsIMble ObITh MEPIIEHAUKYISAPHBIMA?
2. Kakne mexay co0oil 1Be mpsiMble TIEPIICHINKYIIPHbIE K OHOM MIIOCKOCTH?
3. MoryT 111 OBITH L x oamoit mrockocTH 1BE CTOPOHBI OJTHOTO TPEYTOJIbHUKA?
4. Tlpsmas L x oxnoit u3 JBYX TIEPECEKAIOIIUXCS MIOCKOCTEH, MOXET JIM OHAa OBITh L
IpYyTrou
IJI0CKOCTHU ?
5. Eciu 1Be TNIOCKOCTH 1 OJIHOM MPSMOM, KAKOBBI OHU MEXK]Ty COO0M?
6. CKOJIBKO HAKJIOHHBIX MOYHO IPOBECTH U3 OJJHON TOYKH K IUIOCKOCTH?
7. MoeT i yroyi MexXIy MpsIMOM U TUIOCKOCTBIO ObITh paBeH 70°?
Yposens B.
Pewiume 3aoauu.
8. IlepexnaanHa JUIMHONW 5 M JIGKUT CBOMMH KOHIIAMH Ha JBYX BEPTUKAJIBHBIX CTOI0ax
BBICOTOM 3 M
u 6 M. KakoBo paccTosiHue MEXIy OCHOBAaHUSMHU CTOJIOOB?

9. I3 TOYKM K IUIOCKOCTH IMPOBEICHBI JBE HAKJIOHHBIC, pABHBIE 5CM U 8§ CM.
[Tpoexrust onHOM M3 HUX Ha 3 cM Oombine apyroil. Haiinure mpoeKiuu HaKIOHHBIX.

Yposens C.
10. PaccrositHue oT TOUkM M 10 KaXJOM M3 BEPUIMH MPABUIBHOTO TpeyrojbHuka ABC paBHO

4cm. Hannpure paccrosiaue ot Touku M 1o minockoctu ABC, eciiu AB = 6¢m.
a) 4cm;

6) Scm;

B) 6CM;

A (@) B ) 2CM.

2 BapuaHT
Yposens A.
Omeemsb Ha npednodrcennvle 60npocwvl. B kaxcoom omeeme 000CHyil c6010 MOUKY 3PEHUA.



1. Kak pacnionoxxensl ApyT K ApyTy pEOpa, BBIXOASIINE U3 OJJHOW BEPIIMHBI KyOa?
2. Ecnu oHa 13 IBYX MapajuleNibHBIX NPSAMbBIX NEPHEHIUKYJIIPHA K TIOCKOCTH, OyIET 1
BTOpas mpsimMasl,

TOXE NEPNEHANKYJIIPHA K 3TOU INIOCKOCTH?
3. MOryT 11 GBITh - K OHO TIOCKOCTH ABE CTOPOHBI TPAreIun?
4. YUTo Ha3bIBAIOT PACCTOSIHUEM OT TOUYKHU JIO TIIOCKOCTH?
5. CKOJIbKO NMepHeHAUKYISIPOB MOKHO MPOBECTU U3 OJHON TOYKH K MIOCKOCTH?
6. MosxeT i neprneHIuKyJisip ObITh JUIMHHEE HAKIOHHOM , MPOBEAEHHON U3 TON Ke TOUKU?
7. MOXEeT 1 YroJI MeXIy MPSMOU U ITIOCKOCThIO ObITh paBeH 120°?

Yposens B.

Pewiume 3aoauu.
8. Kakoil jyiHBI HYKHO B3STh TMEPEKIAIUHY, YTOOBI €€ MOXHO OBLIO TOJOKUTH
KOHIIAMU Ha JIBE

BEPTUKAJIbHBIE OMOPHI BHICOTOM 4 M U 8 M, IOCTAaBIICHHbIE HA PACCTOSHUM 3 M OAHA OT
apyrou?

9. I3 TOYKHM K MIOCKOCTH IMPOBCACHBI JIBC HAKJIIOHHBIC, OAHA M3 KOTOPbLIX Ha 6 cMm JJIINHHEC

IpYyTrou
[Ipoexkuyu HaKJIOHHBIX paBHBI 17 cM u 7 cM. HailguTe MIMHBI HAKJIOHHBIX.
Yposens C.
10. Paccrosinue ot touku K 10 Kaxaod w3 BepwuH kBajapata ABCD paBHo Scm. Halinute

pacctrosinude ot Touku K 10 miockoctu ABC, eciiu AB =3 V2 em.
a) 4 cm;

B 0) 4~/2 cm;

B) 2CM;

D C r) /34 cm.

Kpurepuu ouenku

3amaHus basner [Ipumeuanne
1-7 7 Kaxxpiii mpaBuiibHbIN oTBeT 1 Oamn
8-9 4 Kaxp1il mpaBuiibHBIN OTBET 2 Oaiiia
10 3 Kaxp1it mpaBuibHbIA OTBET 3 Oasa

MakcuManbHbiit 0asi 3a paboty — 14 6ansioB

IlIkaJsia nepeBoaa 60a/1JI0OB B OTMETKH

OTMeTKa Yucso 6a110B, HEOOXOAUMOE 1JISI TOJTYYEHM ST
OTMETKH
« 5» (0TIIMYHO) 14 - 13
« 4» (xopor1io) 12 -11
« 3» (Y1IOBIETBOPUTEIBHO) 10-9
« 2 « (HEYIOBJIETBOPUTEIILHO) MeHee 9




OT1BeTHBI

1 Bapuanr 2 Bapuaut
1 Ja 1
2 || na
3 | HeT J1a
4 | Her JUIMHA TIEPHEHIUKYIIspa
5 Ll OIHY
6 | MHOXECTBO HET
7 |na HET
8 4 m 5M
9 S5cmu8cm 17cmu 23 cMm
10 |r)2cm a)4 cm

CamocrositeibHass padora Ne 9

KOOpI[I/IHaT])I B IIPOCTPAHCTBE. I[eﬁCTBHH HaJ BEKTOpaMH.

Hean: mpoBepka 3HAHUNW W MPAKTHUYECKUX YMEHUU OOYyUYarOIIMXCS.

3anoJiHUTEe NMPONMYCKH.

1 BapuanT
Yposens A.

1. BCKTOpOM Ha IIJIOCKOCTH Ha3bIBACTCA ...

2. Bekrop nzo0paxaercs ...

3. Monaynem BEeKTOpa Ha3bIBaeTCH ..

4, I[Ba BCKTOpPAa B IIPOCTPAHCTBC HA3BIBAOTCA ITPOTHUBOIIOJIOKHO HAIIPABJIICHHBIMHA, CCIIN ...

5. Ilpn yMHOX€EHNH BEKTOPA HA YUCIIO ...

6. /IBa BEKTOpa CUMTAIOTCS] PABHBIMU, €CJIH ...

7.HyneBou BEKTOp KOJUIMHEApPEH

BEKTODY.

Yposens B.

8. Haitqure koopAMHATHI BEKTOpA 3> ecmm A(5;-1;3)m B(2;-2;4).

9.J1aHbI BEKTOPBI > {3;1; -2} u—={1;4; -3} HaI\/'I)Z[I/IT€|—b}_+
& 2 c

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

PaBHOYNANEHHYIO OT

Touek A u B. Touka O — Ha4yai0 KOOpAMHAT.

11. SBasiroTCS M BEKTOPBI R

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

Yposens C.

— KOLTURedpPHEIMU
CE i

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



Yposens A.
3anoJiHUTEe NMPOIYCKH.
1. BekTOpOM B IPOCTpaHCTBE HA3BIBAETCH ...

2. Bekxrop o603HavaercH ...

3. JInmviHOM BEKTOpa HA3BIBAETCH ...

4. JIBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS OJMHAKOBO HAIIPABICHHBIMU, €CIIH ...
5. Jlyig TOrO, 4TOOBI CJIOKUTD JIBA BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAETCH ...

7. J1Ba BEKTOpa HAa3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.Haiinure KoopIMHATHI BEKTOPa —,€CIH C(6;3;-2) u D(2;4;-5).
9./1aHbl BEKTOpPHI — {5; —1; 2} U > {3;2; —4} Haﬁnme‘%_ E}"

10. Hansr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ wnaitaure Touky M ( 0; 0; z),
PaBHOYJAIEHHY IO
oT Touek A u B. Touka O — Hayasno KOOpAUHAT.

Yposens C.

11. SIBnsitoTCst 1M BEKTOPHI 7 U ﬁ KortuRedprElMU ecim C(5;-1;3) ,M(2;-2:4), A(1;-2;3)u B(-

AB
5;-4;5)?

Kpurtepun ouenku

3agaHus bannbl [Tpumeyanue
1-7 7 Kaxx bl npaBwiibHBIN OTBET 1 Oas
8-10 6 Kaxxplii mpaBrIIbHBIN OTBET 2 Oasuia
11 3 Kaxxplii mpaBwIbHBIN OTBET 3 Oasuia

MakcumanbHbIi 0ait 3a paboty — 16 6aJioB

IIIkana nepeBoaa 0a/1JIOB B OTMETKH

OT1merka Yuciio 02715108, HEOOX0AUMOE /LIS MOJTYYCHUSA
OTMETKH
« 5» (0TIIMYHO) 16 - 15
« 4» (xoporo) 14 -13
« 3» (Y10BJIETBOPUTEIIBHO) 12 -10
« 2 « (HEY1IOBJIETBOPUTEIIBHO) menee 10




OT1BeTHBI

1 Bapuanr 2 Bapuant

| | HampaBJI€HHBIA OTPE30K HApaBJIEHHBIN OTPE30K

2 a,-> a,->

3 | nauHa BEeKTOopa JUIMHA OTpe3Ka

4 | KOJUIMHEAPHBI M MX HAINPABJICHUS HE | MX HAIPABJICHHs COBIANAIOT
COBIIAJIAIOT

5 | HAOTO YHMCIO yMHOXKAKOTCS CJIOXUTh UX KOOPJANHATHI
KOOPAMHATHI BEKTOpa

| OHH COHANPABIEHBL M MX JUIHHDI BEKTOp, Y KOTOPOT0 HA4YAJIO U KOHEI]
paBHBI COBIIAJAIOT

7 ar060My OHMU JIEXKAT HA MapasuIeIbHbIX WX Ha

OJHOM IPSAMOW

8 | 4B={-3-1;1} CD={-4;1;-3}

9 | 2b—c={5-2-1}]2b —d=v30 a-2b ={-1;-5;10}| @ ~2b=4126

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

11 |He KonIMHEapHbI KOJUIMHEAPHBI

CamocrosiTteibHas padora padora Ne 10
IIpousBoaHas.

Hean: npoBepka 3HAHUN U MPAKTUYECKUX YMEHHMM OO0YyYaroluxcs.
1 BapuanT

Yposens A.
Al. Haiinure f '(4), ecu f{x) = 4~/x 5.
1) 3; 2)2; 3)-1; 4) 1.
A2. VKaXHTe MPOU3BOJHYIO (PYHKIUU g(x)=x"+COSX.

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

o x=3 o
A3. YpaBHeHHE KacaTelbHOW K rpaduky QyHKIUHA y= —4B TOYKE ¢ a0CIHUCCOM Xo= -3
X+

HUMCCT BHU/.
1) y=7x+13; 2) y=Tx+15; 3) y=—T7x+15; 4) y=—Tx+13.

A4, Teno IBUXKETCS MO MPSIMOM TaK, YTO paccTosiHUE S (B METpax) OT HErO0 JI0 TOYKHU B 3TOi
IpsAMOU
U3MEHSETCS 10 3aKOHY S(¢)=3¢" —12¢+7 (¢t — BpeMsl JBWKCHUS B CEKyHaax). Uepes
CKOJIBKO CEKYHJI

IMOCJIC HavaJla IBUKCHUA MI'HOBCHHAA CKOPOCTbH TCJia 6y,I[CT PpaBHaA 72 M/C.
16,  2)15;  3)14; 4 13.



Yposens B.
BS. Ha pucyHke n300paxEéH rpauk OpOU3BOJAHONM HEKOTOPOM (PyHKUUU y=f(x),

3aJlaHHOM Ha
npomexyTke ( - 3; 3). CKOJIbKO TOUEK MaKCUMyMa WMeEET QYyHKIHS [(x) HA ’TOM

MPOMEKYTKE?

L LNy

1
-+t
—

L4 T TN 5

| 4 N\ /

- * 0 a ’

B6. Haiinute yrioBoi kod¢¢uimMeHT kacatenbHOW K Tpaduky (QyHKIuu
y=x'-2x+3x-13 BTOUKE X, =-1.
B7.Haiinure npousBoausie Gynkimit: a) f(x)=(7x+4); 6) y=3e™ +2sinx.

Yposens C.
C8. Haiinure cyMMy TaHI€HCOB YIJIOB HAKJIOHA KacaTelbHBIX K mapabose y=x"—9 B

TOYKaX
nepecedeHus mapadosibl ¢ OChi0 abcIwce.

2 BapuMaHT
Yposens A.
Al. Haiinure f (16), ecu f{x) = 8/x 3.
1) 3; 2)2; 3)-1; 4) 1.
A2. YKaKUTE MPOU3BOAHYI0 (YHKIUH g(x)=x"— sinx.

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

o x=3 o
A3. YpaBHeHMe KacaTenbHOU K rpaduky QyHKIUH y= —, B TOUKE C abcrmccoi xo = -3
x+

HNMECT BU:
1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno IBUKETCS 1O NPSAMOM TaK, YTO PACCTOSIHUE OT HAYAIBHOW TOYKH HW3MEHSETCS IO

3aKOHY
S(t)=t+0,4t> -6 (M), Tae t— BpeMs ABWKCHUS B ceKyHIaxX. Haiiure ckopocTh Teia
yepes3 10
CEKyHJ IIOCJIC Haydajla JBWKECHUS .
1) 10; 2)9;  3)8; 4)17.

Yposens B.
BS5. Ha pucynke u3o0paxéH rpaduk mMpou3BOIHOM HEKOTOPOW (YHKIUHU y=f(x),

3aJJaHHOU Ha
npomexyTke ( - 2; 2). CKOJIbKO TOUeK MUHUMYyMa HMeeT QYHKIUSA f(x) Ha 9TOM

IPOMEXYTKE?



B6. Haiinute yriioBoil ko3(p(ULIHMEHT KacaTelbHOH, MPOBEAEHHON K rpauky
yskmum y =x° +2x* +x* +1 B Touke x,=1.

B7.Haiinure npousBogusie GyHkimi: a) f(x)=(4x+7); 6) y=x-1g3x.

Yposens C.
C8. Haiinure cyMMy yrioBbIX KO3()(QHLIMEHTOB KacaTelbHBIX K mapabone y=x>—4 B

TOYKaX
nepeceueHusl mapabossl ¢ Ocblo adciucc.

Kpurepuu ouenku

3amaHus basner [Ipumeyanne
Al - A4 4 Kaxxiplii mpaBmIbHBIN OTBET 1 Oasn
B5 - B7 6 Kasxplii IpaBHIIBHBIN OTBET 2 Oajura
C8 3 Kaxxnplii npaBuiibHBIN 0TBET 3 Oasuia

MakcuManbHbiit 0asi 3a padoty — 13 6ansioB

IlIkasa nepeBoaa 6aJ1JI0OB B OTMETKH

OT1meTka UYmnciio 0a71J10B, He0OX0AUMOE /LISl MOJYYEHUSI OTMETKH
« 5» (0TIIMYHO) 13-12
« 4» (xopor1io) 11-10
« 3» (Y1IOBIETBOPUTEIHHO) 9-8
« 2 « (HEYIOBJIETBOPUTEIIHHO) MeHee 8
OTBeTHI
1 Bapuaunrt 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)=9m/c (2)

B5 | 1 touka, xmax=1,8 1 Touka, Xmin =0

B6 |k=-7 k=16

B7 a) 35(7x + 4)4; 0) 9e’* + 2cosx a) 12(4x + 7)2; 6) 1g3x + 3;3

COS™ SX




| C8 | teai +1tgar=6+(-6)=0 | tgon + tgaa =4+ (-4) =0

CamocrositenbHass padora Ne 11
HccaenoBanue GyHKUUM ¢ NOMOUIbIO NMPOM3BOIHOM.

Hean: npoBepka 3HAHUN U TMPAKTUYECKUX YMEHHMM OOyYaroluxcs.
1 BapuanT

Yposens A.
Al. CKoJIbKO UHTEPBAIOB yObIBaHUSA uMeeT QyHKIus f(x) = x° — 3x?
A.1. b.2. B.3. I.Hwuognoro
A2. CKOIIbKO KPUTHYECKUX TOUEK uMeeT PyHkus f{x) = x> — 9x? + 15x?
A.2. b.l. B.3. I'. Hu ognon

2

A3. 3naueHue GyHKIMU y =—x- +4x+2 B TOYKE MaKCHUMyMa paBHO...

A.0. B2. B.6. T.8.
Ad. Toukoit makcumyma QyHKIMH f{x) = 16x° + 81x* — 21x—2 sBusercs...
A.—1. B35 B.-3. T.-35.
Yposens B.

BS. Jlana ¢yukuus  f{x) = x* — 3x — 6. HaligiuTe NpOMEXYTKH BO3pAaCTaHUS U yOBIBAHMS
GyHKUUU.

Yposens C.
C6. Uccnenyiite ¢ IMOMOLIBIO MPOM3BOAHOM QyHKIMIO  f(x) = x° —3x> —9x u
nocTpoite e€ rpaduk.

2 BapuMaHT
Yposens A.
A1. CKOJILKO UHTEPBAJIOB BO3pacTaHus umeeT QyHKmus f(x) = x> — 3x*?
A.1. b.Humomnoro. B.2. TI.3
A2. CKOJIBKO KPUTHYECKHMX TOUEK UMeeT QyHKIus  f(x) = x° — 6x> + 9x
A.Huomnou. b.3. B.1. T.2.

A3. 3nauenue pyHkuum y = 2x> - 8x+ 11 B Touke MUHHMyMa pPaBHO...



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

Ad4. Toukoii MuruMymMa QyHKIMU f{x) = 16x° + 81x* —21 x— 5 sBusercs...

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

1
‘3
Yposens B.
BS. lana ¢ynxums  f(x) = x° - 3x + 2. Halimure NPOMEXKYTKH BO3PACTAHUS W YOLIBAHHS
byHKIIH.
Yposens C.

C6. Uccnenyiite ¢ MOMOIIBIO MPOM3BOAHOM (yHKIMIO f{x)= x* —3x + 11 mocTpoiire
e€ rpaduk.

Kpurtepun ouenku

3ananus bauibl [Ipumeuanue
Al - A4 4 Kaxx bl npaBuiibHBIN OTBET 1 Oasn
B5 2 Kaxx bl mpaBWIIbHBIN OTBET 2 Oasuia
C6 3 Kaxxplii mpaBmIIbHBIN OTBET 3 Oasuia

MakcuManbHblid 0asi 3a paboty — 9 0aslioB

IlIkana nepeBoaa 0a1JIOB B OTMETKH

OT1merka Yuciio 02715108, HEOOX0AUMOE /LIS MOJTYYCHUSA
OTMETKH
« 5» (0TIIMYHO) 9-8
« 4» (xoporo) 7-6
« 3» (Y10BJIETBOPUTEIIBHO) 5-4
« 2 « (HEY1IOBJIETBOPUTEIIBHO) MeHee 4
OTBeTHI
1 Bapuanr 2 Bapuant
Al | Al B.2.
A2 | A 2. I'.2.
A3 | B.6. I'.3.
Ad I.-3,5. A.é.
B5 b ) npu xe(—oo;—l]u[1;+oo); b JszI/I b ) npu xe(—oo;—l]u[1;+oo); b i«HpI/I
xe[—l;l]; xe[—l;l];
A y A y
| \/3/ T



v

1,25
X

CamocrosiTeibHas padora Ne 12
IlepBooOpa3nas ¢pynkunu. UHTerpaJ.

Heab: npoBepka 3HAHUN U MPAKTUYECKUX YMEHHMU OO0yYaroluxcs.
1 BapuanT

YpoBens A.
Al. . Beiunciaure HUHTErpa:

2 = dx
a) I(3x2+x—4)dx; 0) _.‘ 3 .

1 X

A2. JIns dynkuuu f(x) = 3sin X Haiaure:
@) MHOKECTBO BCEX IEPBOOOPA3HBIX;

T
0) nepBooOpa3Hyto, rpadpuk Kotopoil mpoxomaut dyepe3d Touky M ( = ;0)

A3. Beruucimre, c/iefaB NPEIBAPUTENBHO PUCYHOK, ILIOMAAb (UIYphl, OTPAHMYCHHON
JTMHUSIMU:
y=05x*y=0,x=2,x=0.

A4. Jlokaxure, yto pyHKkumus F sBiusgercs mnepBooOpazHou i GyHKIUU f(X) Ha
MIPOMEKYTKE
(-o00;+00), ecmn F(x)=x*—4, flx)=3x".

Yposens B.
3
BS. BoluKciiuTe HHTErPa I [x2 +(x-3) ] dx
0

Yposens C.

2

C6. Haiinure momanb Qurypsl, orpaHUYCHHON JIMHUSAMHA y = 6X —Xx° U ) = 2X.

2 BapuaHT
Yposens A.
Al. . Beluncinure HUHTErpa:

> 1
@) [@x®—x+5)dx;6) |
1 —22

>
= .
'

A2. lna ¢yHKumu f(x) = 2cos x Hainure:
a) MHO’)KECTBO BCEX IEPBOOOPA3HBIX;



T
0) mepBooOpa3Hyto, TpauK KOTOpOH mpoxoauT depe3 Touky M ( = ;0)

A3. Beiuucnure, ciefnaB npeaBapUTEbHO PUCYHOK, IUIOMIAb (UTYphl, OTPaHUYEHHOM
JUHUSMU:
y=2x%y=0,x=3,x=0.
Ad4. Jloxaxwurte, uro pynkuus F sBrnsgercs mnepBooOpasHoil mis (QyHKIuU f(x) Ha
IPOMEXKYTKE
(-0 ;+o0), ecmu F(x) =2x—x% f{x)=2-2x.

Yposens B.
3
BS5. Belunciure uHTErpa I [x2 +(1- x)z]dx
0

Yposens C.

C6. Haiinute miomans GUrypsl, OrpaHMYEHHON  JIMHUAMH ) =- 6x —x*> B y = - 2X.

Kpurepuu ouieHKM KOHTPOJIbHOI PadoThI

3amaHus basner [Ipumeyanne
Al - A4 6 Kaxxpli mpaBwIbHBIN OTBET 1 Oasn
B5 2 Kaxp1i mpaBHIIBHBIN OTBET 2 Oasura
Cé6 3 Kax bl npaBuiibHBIN 0TBET 3 Oasuia

MakcuManbHblid 0asi 3a padotry — 11 6ansioB

IlIkaJia mepeBoaa 60aJ1JI0OB B OTMETKH

OTmeTka Yucso 6a110B, HEOOX0AUMOE 1JIS TOJTyUYEHU I
OTMETKH
« 5» (0TIIMYHO) 11-10
« 4» (xopo1o) 9-8
« 3» (Y10BJIETBOPUTEIIHHO) 7-6
« 2 « (HEYIOBJIETBOPUTEIIHHO) MeHee 6

OTBeTHI K KOHTPOJBLHOM padoTe

1 Bapuaunrt 2 Bapuant
Al |a)4.5; 6)% a) 18,5; 6) ‘%
a) F(x) = - 3cosx + C ; 6)F(x) = - 3cosx | a) F(x) = 2sinx -+ C ; 6)F(x) = 2sinx -
A2
+ 0. NeS
A3 | Spur = %KB.CI{. Sour = 18 kB.€1.




A4 | F(x) sBasieTcs mepBooOpasHoi mis f (x) | F(x) sBisieTcst mepBooOpa3Hoit 1ist f(x)
B5 | 18 12
C6 |Spur= 10§KB.ez[. Sour = lO%KB.eIL.

CamocrosiTeibHas pabora padora Ne 13
Iliomaau moBepxHoOCTell MHOTOrPAaHHUKOB.

Henb: npoBepka 3HAHMN W NPAKTUYECKUX YMEHHU OOyYaroluxcs.
1 BapuanTt

Yposens A.
Al. BeiOepute BepHOE yTBEPKACHHUE

a) MmapajuieJenuIe;]] COCTOUT U3 IECTH TPEYTOJIbHUKOB;

0) MPOTHUBOIIOIOKHBIE TPAaHU TapaJIJICJICTIUIIEe/Ia UMEIOT OOIIYIO0 TOUKY;

B) AMaroHaJIM MapasuieNienuIe/a IepecekarTcs U TOUKON nmepeceyeHust AeNIATCs MOIMoaMm.

A2. KonnyecTBo pedep meCTHyroabHON TPU3MBbI
a)18; 0)6; B)24; r)12; n)lS.
A3.Hanmenbliee ynuciao rpaHeid nmpu3Mbl
a)3; 0)4; B)S; 1)6; mM)OI.
A4. He saBnsieTcs MpaBWIBHBIM MHOTOIPAHHUKOM
a) IpaBWIbHBIA TeTpasAp; O) MmpaBUibHAs NpU3Ma; B) MPABUJIBHBINA JOJIEKa’ap; T)
IIPAaBWJIBHBIA OKTAdIP.
AS. BriOepute BEpHOE yTBEPKJICHUE:
a) BBINYKJIbIA MHOTOIPAaHHHMK HAa3bIBA€TCS MPABWIBHBIM, €CIM €ro TpaHu SBISIIOTCA
NpaBUIbHBIMM MHOTOYTOJIbHUKAMU C OJHUM U TEM K€ YUCIOM CTOPOH M B KaXIOH
BEPIIMHE MHOTOTPAHHUKA CXOJMUTCS OJJHO U TO K€ YUCIO pedep;
0) mpaBUJIbHAS TPEYTOJibHAS MUPAMUJIA U MPABUIBHBINA TETPASP — ATO OAHO U TO XKE;
B) IUIOMIAJh OOKOBOM MOBEPXHOCTHM NHUPaMHUAbl paBHAa MPOU3BEACHUIO TEPUMETPA
OCHOBAHHS Ha BBICOTY.
A6. Brpicora OOKOBOW TpaHM TPaBWIBLHOW MHpPAMUbLI, TMPOBEJACHHAS W3 €€ BEPIIUHBI,
Ha3bIBACTCS

a) IMaroHanplo; 0) MEIMaHOW; B) amoQeMOi.
A’7. JluaroHaJib MHOTOI'PAHHUKA — 3TO OTPE30K, COEAUHSIOIINI

a) moOble JBE BEPUIMHBI MHOTOIPaHHUKA; ©) JIB€ BEPIIUHbBI, HE TPUHAICKAIINE OJHON
IpaHy;

B) JIB€ BEPILMHbI, IPUHAJIEKAIINE OTHOU FPAHH.

Yposens B.

B8. Haiinure pauaroHai mNOpsSAMOYTOJIbBHOTO —MapalijieJienuIeia, €clId CTOPOHBI  €ro
OCHOBaHHUS 3 CM ,
4 cM, a BeicoTa paBHa 10 cMm.
Yposens C.



C9. B npaBmwibHON 4YETHIPEXYTOJIBLHON MUpPAMHIE CO CTOPOHOUM OCHOBaHHMS & M, OOKOBas
rpaHb

HAKJIOHEHAa K IUIOCKOCTH OcHoBaHus nox yriaom 60 °. Haiigure:

a) BBICOTY TNuUpamuibl; 0) riomaas OOKOBOM MOBEPXHOCTH.

2 BapuMaHT
Yposens A.

Al. BriGepute BepHOE yTBEPKICHUE

a) TeTpa’lp COCTOUT U3 YETHIPEX NapajIeIOrPaMMOB;

0) OTpPe30K, COeAUHSIOMUN TPOTUBONOIOKHBIE BEPILINHBI MapaljiesienuIe1a, Ha3bIBaeTC sl
ero

JIMarOHaJbIo;

B) MapajuiesienuIe]] UMEeT BCEro 1ecTb pedep.
A2. Konu4ecTBO rpaHeil MIEeCTUYTOJIbHON IPU3MBI

a)6; 0)8; B)10; 1)12; 1) 16.
A3.Haumenbiuee ynciio p€dep Mnpu3Mbl

a)9; 06)8, B)7; 1)6; n1)S5.
A4. He sBisieTcst npaBUIbHBIM MHOTOTPAaHHUKOM

a) MPaBUJILHBIN TeTpadap; 0) MpaBUIbHBINA TOACKAdIP; B) MPaBWIbHAS TUPAMUJIA; T)
IIPaBUIbHBIA OKTa’p.
AS. BeiGepute BepHOE yTBEPKIICHUE:

a) MPaBUJIBHBIN JTOJEKAa3P COCTOUT U3 BOCBMU IIPaBUIIbHBIX TPEYTOJbHUKOB;

0) IpaBWIBHBIN TETPAdAP COCTOUT U3 BOCHBMHU MPABUIIbHBIX TPEYTOJIbHUKOB;

B) IPABUJIBHBIA OKTa3p COCTOUT U3 BOCBbMU NPABUIIBHBIX TPEYTOJbHUKOB.
A6. Atiopema — 310

a) BbICOTa NUpaMubl; 0) BbICOTAa OOKOBOW I'PaHH MUPAMU/IBI;

B) BbICOTa OOKOBOI rpaHu MPaBUIIbHOW MUPAMUJIBIL.
AT7. YceueHHas nupamMua Ha3bIBaeTCS MPABUIbLHOM, €CIIH

a) €e OCHOBaHUS — MPABUIIbHBIE MHOTOYTOJIbHUKU;

0) oHa MoJyyYeHa CeYCHUEM TPABUIHLHOM MUPAMUIBI INIOCKOCTHIO, TApAIIIEIbHON
OCHOBAHMIO;

B) ee OOKOBBIE I'PaHU — MPSIMOYTOJIBLHUKH.

Yposens B.

B8. Haiigute OokoBoe peOpo MNpaBWIBHOW YETHIPEXYTOIBHOW, MUpaMUAbl, Y KOTOPOM
CTOpOHA
OCHOBaHUA 8 M, a BbIcOTa paBHa 10 M.

Yposens C.

C9. B npsMoyroiapbHOM Mapajieienumesie CTOPOHBI ocHOBaHUs S M u 12 M, a
JMaroHaJIb
napajulelenunena HakIOHeHa K IUIOCKOCTH —ocHoBanus non yriaom 30 °. Haiiaure:



a) BBICOTY Tapajuieienuneaa; O) miomaas OOKOBOW MOBEPXHOCTH.

KpuTtepun onieHKH KOHTPOJIbHON padoThI

3agaHus bannbl [Tpumeyanue
Al - A7 7 Kaxx bl mpaBuIbHBIN OTBET 1 Oasn
B& 2 Kaxx bl mpaBHIIBHBIN OTBET 2 Oasuia
C9 3 Kaxxiplii mpaBmIbHBIN OTBET 3 Oasia

MaxkcumanbHbli 6at 3a paboty — 12 6aj10B

IlIkana nepeBoaa 6a/1JI0B B 0TMETKH

OT1merka Yuciio 02715108, HEOOX0AUMOE /LISl MOJTYYCHUSA
OTMETKH
« 5» (OTJINYHO) 12-11
« 4» (xopo1o) 10-9
« 3» (Y1I0BJIETBOPUTEIHHO) 8-7
« 2 « (HEYIOBJIETBOPUTEIIHHO) MeHee 7
OT1BeTBI
1 Bapuanr 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 | 545m 132 M
co |H=43 M S5, =128 o #;SM _ M3,

CamocrosiTeibHass padora Ne 14
I[lnomaaum moBepxXHOCTEil Tes BpalleHUs.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHHUM OOy4arOUIUXCS.
1 BapuanTt

Yposens A.
[ToaTBEpANTH WM ONIPOBEPTHYTH CIIECIYIOLINE YTBEPKICHHUS.

Al.Ilpu BpaiieHuu NpsIMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH MOJIy4aeM LHIUHIP.



A2.0Tpe3Kd, COCAMHSIONIME  BEPIIMHY KOHYCa C TOYKAMH  OKPYXHOCTM OCHOBAHUSA
Ha3bIBAIOTCS

o0pa3zyronuMu KoHyca.
A3. OceBbIM CEUYECHMEM LWIMHAPA  SBISIETCS TPEYTOJBHHUK.
A4. Beicota muuHApa (MPsSMOro) OoJIbIIe 00pa3yIOMIEH.
AS. Ilpu BpamieHuu MOIyKpyra BOKpyr — €ro AuaMerpa Kak OCH IoJIydaeTcs — 1iap.
A6. Ilnomaas moHOM MOBEPXHOCTH LWJIMHAPA BhluucisieTcs o popmyne S =2 z(r+h),
TJI€ I —paaunyc

UINH/PA, h-BBICOTA LIMIIMHIPA.

Yposens B.
B7. BeicoTta nunuHapa paBHa 4 M, pacCTOSHHME MEXAY OChIO LWIMHApPA W NapauIeIbHOU
en
IJIOCKOCTBIO CEYEHWs PaBHO 3 M, a miomans cedenus 32 w2 Haiigure momaas
00KOBOI

MOBEPXHOCTU LWJIMHAPA.
B8. Bricota konyca paBHa 12 M, a oOpazyromas 13 m. HaiiguTe mioiaas OCEBOro ceueHUs

KOHYCA.
Yposens C.
C9.11nomans cev4eHus, He NPOXOIAIIEr0 Yepe3 LIEHTp Iuapa, pasHa 16w m>. Haligure
Ionaab
IIOBEPXHOCTHU IlIapa, €CJIMU PACCTOSHHUE OT LEHTpa Inapa IO CEKyIleH IUIOCKOCTH
paBHO S5 M.
2 BapuMaHT
Yposens A.

[ToarBepauTh WK ONPOBEPTHYTH CIEAYIOIINE YTBEPKICHUS.

Al.llpu BpalieHnH NPSMOYTOJBHOTO TPEYTrOJbHUKA BOKPYT €ro KaTeTa KakK OCH IOJy4YaeM
KOHYC.
A2.0Tpe3Kn, COEAUHSIOIMNE COOTBETCTBYIOIIME TOYKH OKPYKHOCTEW KPYrOB Ha3bIBAKOTCS
00pa3yroUMMHA  UJIUH]IPA.
A3. OceBbIM CEUYEHHEM KOHYyCa ABJSIETCA MPSAMOYTOJIbHUK.
A4. BreicoTa KOHyca paBHa o0Opa3yroIIeH.
AS. Ortpe3ok, COEUHSIOUINH JIBE TOUKH HIApOBOM MOBEPXHOCTU U MPOXOISAIINN Yepe3 HEHTP
mapa,
Ha3bIBAETCSA JUAMETPOM LIapa.
A6. Bce o0Opa3yromiye HMIMHIPUYECKON MOBEPXHOCTH MapajuIeIbHbl APYT APYTY.

Yposens B.

B7. [Inomans GOKOBON MOBEPXHOCTH LMIMHApPA paBHA 601 M?

, 4 paguyc OCHOBAaHHUS S M.
Hainnure
JUIMHY oOpasyrolen IWIMH/pPA.



B8. Pannyc ocHoBanusi koHyca paBeH 12 M, a oOpazytomas 13 m. Haiinure miomans

OCEBOT'O
CCUYCHUA KOHYCA.

paBHO S5 M.

Yposens C.
C9. Panuyc cdepnl paBeH 13 M, a paccrosiHue OT €€ IEHTpa 1O CEKYIeH MIOCKOCTH

Haiimute nnuHy OKpYKHOCTH cedeHus chepsl.

Kpurepuu oueHKM KOHTPOJIbHOM PadoTHhI

3agaHus bannbl [Tpumeyanue
Al — A6 6 Kaxxapiii mpaBuiibHbIN oTBeT 1 Oasmn
B7 - B8 4 Kaxxpli mpaBrIbHBIN OTBET 2 Oasuia
C9 3 Kaxxplii mpaBwIbHBIN OTBET 3 Oasuia

MaxkcumanbHbIi 6ait 3a padboty — 13 6asioB

IIIkana nepeBoaa 0a/1JIOB B OTMETKH

OT1merka Yuciio 0215108, HEOOX0AUMOE /LISl MOJTYYCHUSA
OTMETKH
« 5» (0TIIMYHO) 13-12
« 4» (xoporo) 11-10
« 3» (Y10BJIETBOPUTEIHHO) 9-8
« 2 « (HeyIOBJIETBOPUTEIIBHO) MEHee 8
OT1BeThI
1 Bapuanr 2 Bapuant
Al | na Ja
A2 | na hi )
A3 | nma HET
A4 | Her HET
AS5 | nma Ja
A6 | HeTr na
B7 |40m m? 6 M
B8 | 60 m? 60 m*
C9 [161n m? 247 M?

CamocrosiTtenbHas padora Ne 15
O0bEéMBI MHOTOTPAHHUKOB.

Hean: mpoBepka 3HAHUNW W MPAKTUUYECKUX YMEHUU OO0YyUYarOIIMXCs.

Yposens A.




Al. Kakoit He MOXeT ObITh Mpu3Ma?

A. Tlpsamoi; b. Haknonnout;  B. IIpaBribHOM; I'. YceuenHnoii.
A2. Kakas Qopmyna wucmonb3yercss [Uisi BBIYMCICHHS oO0bema mpusMmbl, rae R — panmyc
OCHOBaHUSI,

H — BrICOTA:

A. %SOCHH; B. 2R’H; B.S, H; T. %H[Sml s, j
A3. HazoBure, kakas ¢purypa He SBISETCS MPaBUILHBIM MHOTOTPAHHUKOM.

A. Ky0; b. lonekasap; B. Okrasap; I'. ITapannenenunes.
A4. PeOpo kyba paBHO 2 cM. Brruncnure cymmy JITMH Beex pedep Kyoa.

A. 24 cwm; b. 48 cm; B. 12 cm; I'. 60 c™m.
AS. TTnomans rpanu Ky6a pasaa 16 cM*. Berauciure ero oonem.

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

A6. CylecTByeT JIM NpU3Ma, Y KOTOPOH TOJBKO OJHO OOKOBOE PEOpPO MEPIECHAUKYISIPHO
OCHOBAHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmnbl B kBagpata ABCD co cTopoHOW 6 €M K €ro IJIOCKOCTH IMPOBEIEH
nepnenaukyisip BK. Haiigute o0béM mupamunsl, ecau AK =10 cwm.

B8. OcHOoBaHKMEM NPU3MBI SABISETCS NPAMOYTONBHBIA TPEYTOJLHHUK C OCTPhIM yriaoM 60° u
KaTeToM,
npuwieKaluM K 3TOMYy yrioy, paBHbIM 9 cm. Beicota npusmsl paBHa 10 cm. Haligure:
a) 00bEM MPU3MBIL;
0) moma b MOJHON MOBEPXHOCTH IMPU3MBI.

Yposens C.

C9. Haiinute 00beM MHOTOIPAaHHHKA, H300pa)KEHHOTO HA PUCYHKE !
(Bce AByrpaHHbIC YIJIbl MHOTOTPAHHUKA MPSMBIE). :

2 BapuaHT
Yposens A.

Al. [IpAMOyTOJIBHBIN MapauIeenunes — 3T0
A. lupamupa; b. ITpusma; B. Okrasap; I'. Terpasap.
A2. O0beM nupaMusl onpeaensercs no popmysie, rae S, - Miomaab ocHoBaHus, H —
BBICOTA,
R — pamgnyc.



A. %SMH; b. % R*H ; B. S, H; I. % R*H .
A3. Annopema — 310

A. OGpasyromias nunusapa; b, BeicoTta koHyca; B. BricoTa 60x0BO# TpaHu
IMpPaMU/IbI;

I'. BricoTa yceuyeHHOT0 KOHYyCa.
Ad4. zmepenus npsMOyTroJIbHOTO MapajuiesienuIieia paBHbl 2 ¢M, 3 ¢cM U 5 cM. BeiuuciuTe ero
o0BeM.

A. 30 cm3; B. 15 cm?; B. 20 cm?; I.25¢cm>.
AS. Pebpo xy0a paBHO 2 cM. Beluucnure mioiajibp NOBEpXHOCTH KyOa.
A. 12 cMm?; b.24 cm?; B. 16 cMm?; I.18cm?>.
A6. CymectByer a1 nipu3ma, umerorias 20 pedep?
A. Jla; b. Her.
Yposens B.

B7. OcHoBanne mpsMOKM NPU3MBI - HPSAMOYTOJBHBIA TPEYTOJIBHUK C KaTreToM S5 CM H
TUIIOTEHY30H
13 cMm. Beicota npusmel paBHa 10 cMm. Hadigure o0bEM IPU3MBL.

B8. B mpaBuiibHOM 4eThIpEXYTOJIBHONW TUpaMujae OOKOBbIE TpPaHM HAKIOHEHBI K
IUIOCKOCTU OCHOBauMs mox yriaom 30° a ocHoBanme paBHo 6 cm. Haiigure:
a) 00bEM NHUpPaMU[IBI;
0) mIomaab MOJHON MOBEPXHOCTH MUPAMUJBL.

Yposens C. LA
C9. Haiinute 00beM MHOTOIpaHHHKA, H300pa’KEHHOTO HA PUCYHKE

(=]

(Bce ABYrpaHHBIC YTIIbI IPSIMBbIE). |

Kpurepuu oueHkun
3aganus bamnsl [Tpumeyanne
Al - A6 6 Kaxxplii mpaBmIbHBIN OTBET 1 Oasn
B7,B8,C9 9 Kasxiplii IpaBHIIBHBIN OTBET 3 Oasura

MakcuManbHblid 0asi 3a paboty — 15 6ansioB

IlIkaJsia mepeBoaa 60aJ1JI0B B OTMETKH

OTmeTka Yucso 6a110B, HEOOX0AUMOE 1JISI TOJTyUYEHU I
OTMETKH
« 5» (0TIIMYHO) 15-14
« 4» (xopo1io) 13-12
« 3» (Y10BJIETBOPUTEIIBHO) 11-10
« 2 « (HeyTIOBJIIETBOPUTEIIBHO) merHee 10

OTBeTBI



1 Bapuanrt 2 Bapuant
Al |r 0
A2 |B a
A3 |r B
A4 |a a
A5 |0 0
A6 |0 0
B7 (96 cM® 300 cm?
B8 ) 4053 cm’; 6)171+/3 +270 em?; a) 123 cMm®; 6) 2443 + 36 cm?;
C9 B 56

CamocrosiTesibHast pabora Ne 16
O0béMbI Tes1 BpaleHus.

Heab: nmpoBepka 3HAHWN U TMPAKTUYECKUX YMEHHH OOYyYarOIIUXCS.

Yposens A.
Al. Cdepa sBasieTCs] MIOBEPXHOCTHIO:
A) KoHyca; 0) YCEUeHHOro KOHyca; B) IWJIMHJpA; T) mapa.

A2.M3Menutcst 1 00bEM IWIMHAPA, €CIM JUAMETP €ro OCHOBAaHMS YBEIWYUTH B 2 pasa, a

BBICOTY YMEHBIIUTH B 4 pa3a?

A3. U3 kakux Ten COCTOUT TeNO, MOJYyUYEHHOE BpalleHUEM  paBHOOCAPEHHOM  Tpamenuu
BOKpPYT OOJIBIIIEro OCHOBaHUS?

A4. O6béM numuHapa paseH 12 cm’. UeMy paBeH 00bEM KOHycCa, KOTOPBHIA MMEET TAKOE XKE
OCHOBAHHUE U TAKYIO K€ BBICOTY, KaK Y TAHHBIN LIWIMHAP?

AS. Haiinure 00b€M LMIMHIpPA C BBICOTOM, paBHOM 3 CM M IMAMETPOM OCHOBAHMS — 6 CM.
a) 27m cM?; 0) 9m cm®; B) 36m eM?; 1) 187 em?; 1) 54w em’.
A6. [wmHap BnHcaH B NPAMOYTOJbHBIN mapamienenumen. Pagumyc oCHOBaHMA M BBICOTA

HWIAH]IpA
paBHbI 6. Haligute 00bEM napasuienenumnesna.

Yposens B.

B7. B mape Ha paccrossHMM 3 CM OT LIEHTpa MPOBEACHO CEUYEHUE, PaguyCc KOTOpOro 4 cm.
Haiimute 00BEM mapa.

B8. IIpaMOyronpHbBII TPEYrOJBHUK C THUIIOTEHY30M 13 cm Bpamaercs BOKPYI OCH,
colepkaiei kater JuuHOM 5 cm. Haiinure o0BEM MONYyYEHHOrO KOHYCAa U IJIOLIAb
€ro IOJHOW NOBEPXHOCTH.



Yposens C.

C9. Haiigute 00beM V yacTu HUWIMHAPA, U300paKEHHON Ha
PHUCYHKE. ,2

2 BapuMaHT
Yposens A.

Al. Cdepa 1 IIIOCKOCTh HE MOTYT UMETh:
A) oHY 00IIIYIO TOUKY; 0) HM OJTHOM OOIIIeH TOYKH; B) JIBE OOIIHME TOYKU; T') MHOTO
0OIIIHNX TOYEK.

A2. Bo CcKoJIBKO pa3 yBeNIUYUTCS 00bEM KPyrOBOTO KOHYCA, €CJIM BBICOTY YBEIIMYUTH B 3 pasa.

A3. U3 kakux Ten COCTOUT TENO, MOJYyYEHHOE BpallleHUEM paBHOOCAPEHHOW  Tpamenuu
BOKPYI' MEHBIIEr0 OCHOBAHUS?

A4. llunuHap 1 KOHYC MMEIOT 00Iee OCHOBaHWE M BBICOTY. Haiinure 00beM KOHycCa, €ClIH
o6beM muuHApa paBeH 120 cM3.

AS. BricoTa koHyca 3 cM, oOpasyromas 5 cMm. Haitaure ero oonem.

a) 27m cM’; 6) 9 cm>; B) 16m em?; 1) 187 eM®; ;1) S4m em?.
A6. IwinHap BOHMcaH B NPSMOYTOJbHBIM Napajienenunen. Paanyc oCHOBaHMS M BBICOTA
UUJIMHIpA

paBHbI 5. Haliqute 00bEM napaenenunena.

Yposens B.

B7. B mape Ha paccTosHUM 8 CM OT IIEHTpa NPOBEJICHO CEUYCHHE, PAJNYyC KOTOPOTO 6 CM.
Haiinure 00BEM 1mapa.

B8. [lunuaap oOpa3oBaH BpalleHUEM MPSMOYTOJIbHUKA C JUAroHajgbl0o 5 CM  BOKPYT

CTOPOHBI JIMHOMN
3 cm. Haitnute o0béM HMIMHApPA W IUIOMIA[b MOJHON €ro MOBEPXHOCTH.

>

Yposens C.

C9. Haiinute o0beM V yacTu numuHApa, N300paKeHHON Ha PHUCYHKE.



Kpurepuu ouenku

3amaHus bamnsr [Tpumeyanne
Al - A6 6 Kaxxap1il nmpaBuiibHbIN oTBeT 1 Oasmi
B7,B8,C9 9 Kaxx bl npaBuwiibHBIN OTBET 3 Oasuia

MakcuManbHbIi 0ai 3a padoty — 15 6ansioB

IlIkasa nepeBoaa 6a/1JI0B B OTMETKH

OTMeTKa Yuciio 0a1510B, HE0OX0AUMOE ISl TOJTYYEeHUs
OTMETKH
« 5» (OTANYHO) 15-14
« 4» (xopo11o) 13-12
« 3» (YI0BJIETBOPUTEIILHO) 11-10
« 2 « (HEYIOBJICTBOPUTEIIHHO) Menee 10
OTBeTHI
1 Bapuanrt 2 BapuaHt
Al |r B
A2 | HE UBMEHUTCS B 3 pa3a yBEJIMYUTCS
A3 | u3 IByX KOHYCOB U IIMJIMHJIPA 13 JIByX KOHYCOB M IIWJIMHPA
A4 |4 401
A5 | 27 cm® 167
A6 | 864 500
B7 ?ﬂ' cm? 4000 B
B8 240m cm ?; 300w cm?; 48 cM 3 ; 561 cMmZ;
C9 |13,5n 8

CamocrositeibHast padora Ne 17
KomOunnaTopuka, cTaTUCTHKA U TeOPHUS BEPOSATHOCTEIA.

Heab: nmpoBepka 3HAHWK U TMPAKTUYECKUX YMEHHMH OOYyYarOIIUXCS.

Yposens A.
Al. JIJist Ka)XJ0T0 U3 ONMKUCAHHBIX COOBITUHN OMPENENIUTE, KAKUM OHO SIBJISIETCS: HEBO3MOKHbBIM,
JOCTOBEPHBIM UJIU CITyYalHbBIM:
1) 3aBTpa OyaeT xopoiiiasi IOroja;
2) B siHBape B rOpoJie MOUJIET CHET;
3) B 12 wacoB B ropojie UAET A0XKb, a yepe3 24 yaca OyJeT CBETUTh COJIHIIE;
4) Ha TeHb POXKJEHUS BaM MOJAPAT TOBOPSAIIETO KPOKOUIIA;



5) Kpyriast OTJIMYHHULIA TOJYYUT ABOMKY;
6) KaMeHb, OPOILIEHHBII B BOAY YTOHET.
A2. Onpenenute Moy, cpeaHee apudmeTudeckoe U pamax psaaa: 5,6, 11, 11, — 1.
A3. KakoBa BEpOATHOCTb TOT0, YTO 3ayMaHHOE JBY3HAYHOE YUCIIO ACIUTCS HA 3 WIM JEITUTCS
Ha 2? Omnpenenurte BUJ COOBITHS.
a) CJI0KEHHUE COOBITHI;  0) MPOM3BEACHUE COOBITHI.
A4. Beruucnure C; -C; - C: - C; .

AS. Ha cron OpocatoT aBa UrpalibHbIX TeTpadjapa (cepblil u Oelnblil), Ha TPaHAX KaXIOro U3
KOTOPBIX TOYKaMU 0003HayeHbl yucia oT 1 10 4. CKOJIbKO pa3Iu4HbIX Map YHCENl MOXKET
MOSIBUTHCA HA TPAHSIX ATUX TETPAdAPOB, COMPUKACAIOIINXCS C IOBEPXHOCTHIO CTOJA?

A6. 13 10 mepBbIX HATypallbHBIX YUCEN CIyYailHO BEIOMpAIOTCs 2 yncia. Beraucnure

BEPOSITHOCTHU
CICAYIOITUX COOBITHM:

a) OJTHO U3 BRIOPAHHBIX YHCEN — JABOWKA; 0) 00a uncia HEUYETHEHIE.

Yposens B.

B7. B Opurane 4 xeHmuHbl 1 3 My>xunHbl. Cpeu 4eHoB OpUrajibl pa3sirpbiBatoTcs 4 Ouera
B TeaTp. KakoBa BepOSTHOCTH TOTO, 4TO cpeau obiamareneld OWICTOB OKaXeTcs 2
YKESHIIMHBI U 2 MYKYUHbI?

B8. Ha xaxxnoil kapTouke HamucaHa ofgHa u3 OyKB K, JI, M, H, O, II. YeTbIpe KapTOYKU HayTraj
BBIKJIAIBIBAIOT OJIHY 3a Jpyroil B psa. KakoBa BepOSTHOCTb, YTO INPHU BHIKJIAJbIBAHUU
MIOJIyYUTCS CIIOBO «KJIOTD»?

Yposens C.

C9. HaiiguTe BepOsSTHOCTH TOTO, YTO CIy4alHBIM 00pa30M BHIOpAHHOE JIBY3HAYHOE YHCIIO MPHU
nenedany Ha 11 naet B octatke 10.

2 BapuMaHT
Yposens A.
Al. JIyist Ka)KJI0TO U3 ONMKUCAHHBIX COOBITUIN OMPEACIIUTE, KAKUM OHO SIBJISIETCS: HEBO3MOKHbBIM,
JIOCTOBEPHBIM WJIH CIIyYalHBIM:
1) BBI BBIXOJUTE HA YJIHILY, @ HABCTPEUY UJIET CIIOH;
2) Bac mpuriacsT Jiereth Ha JIyHy;
3) yepernaxa HAy4YUTCS TOBOPUTH;
4) BBINAJET JKEJITHINA CHET;
5) BbI HE BBIMTPAETE, YYaCTBYs B OECIPOUTPHIIIHON JIOTEpEE;
6) mocJie yeTBepra OyeT NATHHUIIA.
A2. Onpenenute Moy, cpeaHee apudmeTnyeckoe u pazmax psaa:15, 4, 12, — 3, 15.

A3. KakoBa BepOsSTHOCTb TOTO, YTO IMEPBOE U3 33 [yMaHHBIX JIBy3HAUHBIX YHCET JICIUTCS Ha 2, a
BTOpOE — fienuTcs Ha 5?7 Onpenenurte BUI COOBITHS.
a) CJIOXKeHHEe O) MPOU3BEJACHNE COOBITHIA.



COOBITHIA;
A4. Beraucnute 4, - 4: .

AS. U3 xopoOku, comepskarieil 8 MelKoB pa3innuHbIX 1[BeTOB, ['ena u Tans OepyT mo omgHOMYy
MenKy. CKOJIBKO CYIIECTBYET Pa3IMYHbIX BAPUAHTOB TAKOTO BHIOOPA IBYX MEJIKOB?

A6. 13 10 nepBbIX HATYpaJIbHBIX YKHCEN CIy4aliHO BIOMpatoTcs 2 yucia. Berauciaure
BEPOSITHOCTH
CIEAYIOITUX COOBITH:
a) OJTHO U3 BBIOPAHHBIX YHCEN — eIMHUIIA; 0) 00a YKciia YeTHbIC.

Yposens B.

B7. B ypHe 6 6enbix u 4 yepHsbix mapa. M3 3Toil ypHbl Haynauy u3Bjiekau 5 mapoB. KakoBa
BEPOSITHOCTh TOTO, UTO 2 U3 HUX Oelnble, a 3 yepHbie?

B8. Ha xaxnoi kaprouke HamucaHa ojiHa U3 OYKB p, C, T, Y, J, X. UeTblpe KapTOUKK Hayrajn
BBIKJIA/IBIBAIOT OJIHY 3a JIpyroil B psa. KakoBa BepOSTHOCTb, YTO MPHU BHIKJIAIbIBAHUU
MOJIYYUTCS CIIOBO «CTYJI»?

Yposens C.

C9. Haiinute BEpOSITHOCTh TOT'O, UTO CIIy4ailHbIM 00pa30M BbIOpaHHOE JBY3HAUHOE YHCIIO MPU
neneHuy Ha 13 naet B ocrarke 5.

Kpurtepuu oueHku

3amaHus basner [Ipumeuanne
Al - A6 6 Kaxxiplii mpaBmIbHBIN OTBET 1 Oasn
B7,B8,C9 9 Kaxxiplii mpaBHIIBHBIN OTBET 3 Oasura

MaxkcumanbHbli 6at 3a paboty — 15 6asioB

IIkaJsia mepeBoaa 60aJ1JI0B B OTMETKH

OT1merka Yuciio 02715108, HEOOX0AUMOE /LIS MOJTYYCHUSA
OTMETKH
« 5» (OTJIMYHO) 15-14
« 4» (xopo1o) 13-12
« 3» (Y10BJIETBOPUTEIIHHO) 11-10
« 2 « (HEeY1IOBJIETBOPUTEIIBHO) menee 10
OT1BeTnI

‘ ‘ 1 Bapuaunr | 2 BapuaHt




1) cmyu; 2) noctos; 3) ciydy; 1) HeBo3; 2) cityy; 3) HEBO3; 4) Ciyy;
Al 4)HEBO3M; 5) HEBO3; 6) TOCTOB.
5) ciyd; 6) JOCTOB.
Moza paBHa 11; pazmax 12; cp. apud. | moxaa paBHa 15; pazmax 18; cp. apud.
A2
0,4; 8,6
A3 |a 0
A4 90 21600
A5 |16 56
A6 |2)0.2;6) 5 2)0,2:6) >
18 5
B7 35 1
1 1
58 1360 720
0,1 N
C9 30

3aaHus 11 MOATOTOBKHM K JK3aMeHY
1. O01mme moJI0KeHus

dopmoH aTTecTaly MO AUCHMUIUIMHE SABJISETCS dK3aMeH. IToroMm sxk3zamena ABAsSETCS
OIICHKA 3HAHUM ¥ YMEHUH 00yUaromerocs Mo NATuOaIbHOM IIKae.
Ox3amen IPOBOAUTCS B (popMe BBHITIOJIHCHUS 3a/IaHUI Ha 06a3e KoJulemKa.
YcaoBusi NpoBeieHUs IK3AMEHA
IJKk3amen TPOBOIAUTCS MO TPYyIIIAM.
KosnnuecTtBo BapuaHTOB 3a1aHus - 4.
3agaHus TpPEeayCMATPUBAIOT OJHOBPEMEHHYIO MPOBEPKY YCBOCHHBIX 3HAHUW W OCBOCHHBIX
YMEHUH M0 BCEM TeMaM MporpaMmbl. OTBETHI MPEAOCTABIISIIOTCS TUCHMEHHO.
Bpemsi BbinoiHeHMsI 3a1aHusl - 5 9acoB (aKaJIeMHUYECKHX) C TIEPEPHIBOM.
O6opynoBanme: Oymara, pydka, KapaHjall, JUHEWKa, BapuaHT 3aJaHus, CIpaBOYHAas
JIUTEPATypa, MUKPOKAILKYJISITOP.
2. TpeHupoBouYHBbIC BADUAHTHI JJIfl MOATOTOBKH K IK3aMeHY
NucTpyknus 151 00y4alOIIMXCS 1O BBINMOJHEHUI) PadoThl
Ha BeImosiHEHHME NHCHMEHHOW 5YK3aMEHAIIMOHHOM paboThl IO MareMaTUKe mJaeTcs S
actpoHomudeckux yaca (300 MuHYT).

DK3aMeHalMOHHas paboTa COCTOUT U3 2-X YacTeil: 00513aTeIbHOM U JIOTTOTHUTEILHOM.



OOs3aTenpHas 4YacTh COJAEpXKAT 3aJaHUs MHUHUMAIbHO O0OS3aTEIBHOTO YPOBHS, a
JIOTIOJTHUTENIbHAS YacTh — O00JIee CII0KHbBIC 3a/1aHMUS.

[Tpu BBIMIOTHEHNH OONMBITMHCTBA 33/IaHUN 005A3aTEILHON YacTH TPeOyeTCs MPEACTaBUTh X011
pELIeHUsT W YKa3aTh INOJYYECHHBbIM OTBET. TOJBKO B HECKOJBKHX 3aJaHHSIX JOCTATOYHO
NpeACTaBUTh OTBET. 3a MPABWJIHLHOE BBINOJHEHUE JTHO00TO 3a/1aHus U3 00s3aTEIbHON YacTH BbI
nonyyaere oauH Oamin. Eciu Bl MPUBOAUTE HEBEPHOE PEIICHUE, HEBEPHBINM OTBET WU HE
IPUBOJIUTE HUKAKOTO OTBETA, noyyaere ) 0amioB 3a 3aaHue.

[Ipu BeIMOSHEHUM JTIO00T0 3aJaHUs JOTIOJHUTEIBHOM YacTH HEOOXOJAUMO MOAPOOHO OMHUCATh
XOJ pEIIEHUs U AaTh OTBET.
[IpaBubHOE BBIMOTHEHUE 3aJ]aHUH JIOTIOJIHUTENLHON YacTH OlleHUBaeTcs 3 Oaiamu.

bannbl, mosy4yeHHbIE 33 BCE BBINOJHEHHBIE 3a1aHUS, CYMMUPYIOTCS.

[TocTapaiiTech MPaBUIBLHO BBIMOJIHUTH KaK MOXHO OOJIbIlIEe 33JlaHUi U HAOpaTh KaK MOKHO
OombuIe 0anios.

Ileped nauanom pabomel GHUMAMENLHO O3HAKOMbMECH CO WIKANOU nepesoda 0anios 8

ommemKu u oopamume HUMAHUe, YMO HAYUHAMb pabomy ciedyem ¢ 3a0aHuli 0053ameibHouU

yacmu.
Illkana nepesooa 6an106 6 ommemku no NAMUOAILILHOU cUCmeMe
Yuciio 02715108, HE0OX0AUMOE ISl MOJTYYCHUSA
OTMETKH
Ormerka COYUAIbLHO- .
. MexHuyecKuu
IKOHOMUYECKUL
npoghuns
npoghuin
«3»
9-14 9-16
1 (Y1OBJIETBOPUTEIBHO)
15-21
HE MEHEE OJTHOTO
«4» (xopo1io) ( 17-21
3aJIaHus U3
JIOTIOJIHUTEJIbHOM YaCTH)
6onee 21
HE MEHee JIBYX 3aJlaHui
«5» (OTAMYHO) ( AABYX 3ajarm 6omnee 21
U3 JIONOJTHUTEIbHON
4acTH)
BApPUAHT

Oosazamenvnan uacmo
IIpu BbINOJIHEeHUM 3aaHnid 1-3 3anuIIKUTEe X0/ pellieHUs U MOJyYeHHbIl 0TBeT.



1. (1 6amn) HalinuTe KOpeHb ypaBHenus 32 2= 81,
log, V13

2. (1 6ann) Haiinute 3HaueHUE BBIPAKECHUS TR
08¢

3. (1 6amn) ®makon mamiyHs ctout 160 pyoseit. Kakoe HanbombIiee 9uciao GprakoHOB
MOKHO KynuTh Ha 1000 pyOneit Bo Bpems pacrpoaaku, KOrjaa CKuaKa coctaBisieT 25%7

IIpu BbINOJIHEHUN 3aJaHNH 4-7 3aNIUIIATE MOJYYEeHHbI OTBET.

4. (1 6amn) Ha pucynke (cM. HuKe) u300paxkeH rpaduk GyHKIuM y= f(x), OnpeaeaeHHol Ha
uHtepBaiie( - 6; 8). Onpenenure KOJINYECTBO LEIbIX TOYEK, B KOTOPBIX TPOU3BOIHAS
(GYHKUHMH TOJIOXKUTENbHA.

5. (1 6amn) OnpeaenuTe HaMMEHbBIIIEE M HANOOJIbIIIEE 3HAUYCHUS (PyHKITHH.

6. (1 6amn) ITpu kakux 3HaueHusX X, fx) > 0.

_ 7. (1 6amn) [1pu kakuX 3HAYCHUSIX
y=Jis) | Yy N . x, fix) <0.

\ A

IIpu BbInoTHeHUH 3aaaHuil 8-12 ykamxuTe X0 pelieHUs U 3aNMIIUTE MO0Jy4YeHHbIH OTBeT.

. . 1
8. (1 6amn) Halinure 3HadyeHue sina, €CIU U3BECTHO, YTO COSO, = 3 u o € [ yverBepTH.

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

11. (1 6amn) CtpoutensHO# hupMe Hy») KHO TTpruodpect 50 KyOOMETPOB CTPOUTEIBLHOTO
Opyca y 0IHOTO U3 TpeX MOocTaBIUKOB. KakoBa HauMeHbIIasi CTOMMOCTh TaKOM MOKYTKH
¢ noctaBkoii (B py6ssix)? LleHsl 1 yclioBUs yKa3aHbl B TaOJIUIIE.

[TocTaBLIMK Lena 613}’021 CronmMocTh JlomonHuTeNbHEIC
(py6. 32 1m°) JOCTaBKU YCIIOBHUS
A 3500 9900 -
[Ipu 3akaze Ha cymMMy OoOJIbIiIe
b 4500 7900 150000 py6. nocTaBka




OecIuIaTHO

[Ipu 3akaze Ha cymMMy OoOJIbliIe
B 3600 7900 200000 py6. nocraBka
OecriaTHO

12. (1 6amn) B paBHoOGeapennoM Tpeyronbuuke ABC ¢ ocHoBanueM AC O0KOBasi CTOpOHA

AB paBHa 8,acos 4 = g . Harinure BbICOTY, IPOBEICHHYIO K OCHOBAHUIO.

IIpu BbInoiHeHuu 3aganui 13-18 3anummTe X0 pelIeHus: M NMOJy4YeHHbIH OTBeET.

466

13. (1 6ann)Haliaure 3HaUeHUE BBIpAKEHUS 4\/g +10
8x+36
x+13 7

14. ( 1 6amn)HaliquTe KOpeHb YpaBHEHUST x =

15. (16ann) IlpssMOYTONIbHBIA TIApaJUICNICTIUIIE]], OIUCAH
OKOJIO IMJIMHJIpA, PaIUyC OCHOBAHUS KOTOPOTO paBeH 2.
O06neM mapamienenumnena pasen 16. Haitaure BbicOTy
HUIMHAPA.

16. (1 6amn) Teno aBwxercs 1o 3akony S(f) =x*>—4x+3.  Onpenenure, B KAKOW MOMEHT
BPEMEHU CKOPOCTh Oy/eT paBHa 4.

2

17. (1 6amn) Pemuth ypaBHEeHue sin“ x—2sin x—3=0.

18. (1 6amn) Pemmre HEpaBEHCTBO 5%20,04.

,Zlonwmumeﬂbmm yacmo

IIpu BpInoJHeHnH 3a0aHuil 19 - 22 3anumuTe XOA pelIeHUs U MOJyYeHHbIH OTBET.

19.(3 6amra) Haiinure nanGonsmee 3uaueHne GyHkimn y=12+/2 cosx+12x—37+9 na

0. %1,
OTpEe3Ke { ; 2}

4x—y=2
20.(3 6anna) Pemure cucremy ypaBHeHI/II?I{ Y :
log,, 3x =log,, (y+1)

21.(3 6anna) PaBHoOouHas Tpanerus ¢ ocHoBanusiMu 10 cm 1 18 cm 1 BeICOTO# 3 cM
BpallaeTcsl OKOJIO MEHBIIEr0 OCHOBaHMs. Haiiiure miomaas NOBEpXHOCTH Teja

BpAILCHHUS.

22.(3 6anna) HaliguTe penieHue ypaBHEHHS COS 2x+sinx=cos2 x .

VKaXuTe KOPHH, IPUHAJIEKAIINE OTPE3KY [0;27].



2 BapuMaHT

Ooba3amenvnasn yacmo
IIpu BpInoTHeHNH 3a7aHuil 1-3 3anUIIKMTE X0/ PelIeHUs U MOJY4YeHHbIN OTBeT.

1. (1 6amn) Haiinure KopeHs ypaBHenus 2 !-*= 16,
. log, /2
2. (1 6ann) Haiinure 3HaueHUE BBIPAKEHUS <1>gz—277_
0g,

W

. (1 6ann) Terpans crout 20 pybneii. Kakoe HanbosbIliee YUCI0 TAKUX TETPAIed MOKHO
Oynet kynuTh Ha 350 pyOiieli mocie moHuKeHUs 1IeHbI Ha 25 %.

IIpu BBINOJHEHUM 3aJaHUH 4-7 3aNUIIUTE MOJTYYCHHBIN OTBeT.

4. (1 6ayun) Ha pucynke (cM. HUKe) M300pakeH rpaduk GYHKIUK y= f(x), ONpeaeeHHol Ha
untepBasie (-7; 7). Onpenenure KOJUYECTBO IEIBIX TOYEK, B KOTOPBIX MPOU3BOAHAS
(GYHKIMHA TOJIOXKHUTEIbHA.

. (1 6ann) Onpenenure HauMeHbLIEEe M HauOoOJIbllIee 3HAYEHUS (YHKLHH.

. (1 6ann) Ilpu kakux 3HaueHusx x, flx) >0.

. (1 6amn) Tlpu xakux 3HayeHusx x, f(x) <O0.

~N O\ D

Wy o
u= flx)

IIpu BbInoTHeHUH 3aaaHuil 8-12 ykamuTe X0 pelieHUs U 3aNMIIUTE N0Jy4YeHHbIH OTBeT.

o . 12
8. (1 6amn) Halinute 3Ha4eHUE COS @, €CIU U3BECTHO, UTO Sin 0, = i u o € [ yerBepTH.
9. (1 6amn) Pemuth ypaBHEeHHE 25in(x+%):1.

10. (1 6amn) Pemmre ypaBuenue logs( 2 - 2x ) = 2logsz 4.

11. (1 6amn) CtpoutenbHOU pupMe HyKHO TTprodpecTr 79 KyOOMEeTpoB MeHoOeToOHa Yy
OJIHOTO U3 TPeX MOCTABMIMKOB. CKOJIBKO MPUAETCS 3aIUIATUTh 32 CaMyIO JACIIEBYIO
MOKYTKY € JOCTaBKOH (B pyOsisix)? LleHbl v yCIOBHUST TOCTAaBKH TMPUBENICHBI B TaOIUIE.

CTouMOCTH CTOUMOCTH
JlomoTHUTEIBHBIC
[TocraBumk rneHoodeToHa JIOCTaBKA
3 yCJIOBUS
(py6.3a 1 m°) (B py0.)




A 2650 4400 -

[Ipu 3akaze Ha cymMMy OoOJIbliIe
b 3200 5400 150 000 py0. noctaBka
OecIIaTHO

IIpu 3axaze Gonee 80 m>
JIOCTaBKa OECIUIATHO

B 2680 3400

12. (1 6amn) B Tpeyroabuuke ABC AC=BC,AB =6, cos A= % . Haitnute BwIcOTY CH.

IIpu BbInoTHeHuH 3aaaHuil 13 - 18 3anuiuKnTe X0/ pelieHus: ¥ MOJy4YeHHbIH OTBeET.
. +10 ,—5-—
13. (1 6amn)Haliaure 3HaUEHUE BBIpAXKEHUS 3“/57 0 -3 5-45 :
Tx —6

14. ( 1 6amn)Haiinure KOpeHb ypaBHEHUST x= R
X+

15. (16ann) Uunuaap BOKMCaH B MPSIMOYTOJIBHBIN Mapauieenume].
Pannyc ocHoBanus munuHpa paBed 2. O0bem
napaienenunena paseH 80. Haiinute BrICOTY HUIMHIIPA.

16. (1 6amn) Teno gBxercs 1o 3akony S(f) =2x> —x + 1.
Onpenenute, B KAKOH MOMEHT BPEMEHH CKOPOCTh OyJeT paBHaA 7.

2

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

18. (1 6amn) Pemmre HepaBeHCTBO SLX >0,125.

,ZIonwmumeﬂbHaﬂ yacmo

IIpu BbInotHeHuM 3agannil 19 - 22 3anumuTe X0 pelieHHus U MOJyYEeHHBbI 0TBeT.

19.(3 6anna) Haiinute nanmenbliee 3Hauenne GyHkun ¥ = 13x—9sinx+9 ya orpeske {O;%}.

3x+y=3

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

21.(3 6anna) PanobouHas Tpamnenusi ¢ ocHoBaHUsIMU 12 ¢cM 1 18 cM 1 BrIcOTOM 4 cM
BpalaeTcst OKoJIo OoJblero ocHoBaHuWs. HaliguTe o0OBEM Tea BpallleHUS.

22.(3 6amna) HaiiuTe Bce pelICHHsS YPABHEHHS cos2x +Sin2 x=coSs X .

VKaxuTe KOPHU, IPUHAIEKALINE OTPE3KY [-7;7].

3 BapuaHT



Oobsa3amenvnas uacmep
IIpu BoInoTHeHNH 3a7aHui 1-3 3anUIIKMTE X0/ PelIeHUs U MOJY4YeHHbIN OTBeET.

1. (1 6amn) Halimure kopens ypaBaenus 2> 0= 16.
42

2. (1 6amn) HaiinuTe 3HaueHue BBIPKCHUA Siog 3 -

3. (1 6ann) Terpans crout 40 pyoneii. Kakoe HanOobIee YMCI0 TAKUX TETPAIed MOKHO
Oynet kynuth Ha 750 pyOieit mociie moHmxeHus 1eHsl Ha 10%?

IIpu BpINOJTHEHNH 3a1aHUI 4-7 3aNUIINTE MOJYYEHHbIH OTBET.

4. (1 6amn) Ha pucynke (cMm. HuKe) n300paxen rpaduk GpyHKImU y= f(x), ONpeneaeHHon Ha

unrepBaiie( - 10; 2). Onpeaenure KOIUYECTBO LEIbIX TOYEK, B KOTOPBIX MPOU3BOAHAS
GyHKIMM OTpUIIATEIbHA.
5. (1 6amn) Onpenenure HaMMEHbLIEE U HAUOOJIbIIEE 3HAUCHUS (PYHKLIUU.

6. (1 6amn) ITpu kakux 3HaueHusx x, f(x) > 0.

7. (1 6amn) Ipu kakux 3Ha4eHUSX X, f(x) < 0.

N
u = flx) 1

IIpu BeInoTHeHUM 3a1aHuii 8-12 yKkaKuTe X0/ pelleHUus M 3aNNIINTe MOJTy4eHHbIH 0TBET.
8. (1 6amr) Halinute 3HadueHue Sin o, €CIU U3BECTHO, YTO COS 0. = Suaell YETBEPTH.
5
9. (1 6amn) Pemuth ypaBHEHHE cos (x+%):cos% :
10. (1 6amn) Pemure ypaBuenue logs(5 — S5x) =logs2 + 1.

11. (1 6ann) B Tabnuiie ykazaHbl CpeHHE 1IEHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC
MPOAYKTHl MUTaHUS B TpEX ropoaax Poccum (mo nanusiM Ha Havano 2010 roga)

HanmenoBanue npoaykra bapnayn TBepp [IckoB




[Tmennynbii x51€0 (0aTOH) 12 11 11
Moznoko (1 autp) 25 26 26
Kaprtodeins (1 kr) 16 9 14
Crip (1 kr) 260 240 235
['oBsimuHa (1 Kr) 300 280 280
[Toaconneunoe mMaciio (1 autp) 50 38 62

Omnpenenute, B KAKOM U3 3THX TOPOJIOB OKAXKETCS CAMBIM JICIIEBBIM CIIEAYIOMUNA HAaOOp
pOyKTOB:3 KT KapTodens, 1 Kr cbipa, 3 J1 MOJACOTHEYHOTO Macia. B oTBeT 3anummuTe
CTOMMOCTb JJAHHOTO Habopa MPOIYKTOB B 3TOM Tropoje (B pyOsix).

12. (1 6amn) B tpeyromsuuke ABC AC =BC, AB =10, cos A= % . Haitnute BwicoTy CH.

IIpu BoinosHeHnu 3aaanuii 13-18 3anumuTe X0/ pelieHusi ¥ MOJYYeHHbIH OTBET.

13. ( 1 6ann)Haitaute 3HaYeHNE BBIPAXKEHUS 4\ﬁ+2 '42_ﬁ .

9x-3

14. ( 1 6annm)HaiiguTe KOpeHb YpaBHEHUS x= =
X+

15. (16ann) lpssMOyTONBHBIN NapajuieIenUNe]] OMUCaH OKOJIO
MWINHAPA, PAIAyC OCHOBAHUS U BBICOTA KOTOPOTO PaBHBI
6. Haitnute oObem mapasnienenuresa.

16. (1 6amn) Teno ABUXKETCSI MO MPSAMOM TaK, YTO PACCTOSTHUE S OT HayadbHOW TOYKHU
U3MEHSETCS 110 3aKoHy S = 5¢— 0,5¢% (M), T€e ¢ - BpeMs JIBMKEHUS B CEKYHIAX.
Haitgure ckopocTh Tena uepes 4 ¢ mocie Havalla IBUKECHUS.

17. (1 6amn) Pemnth ypaBHEeHHE 2sin” x—3sin x+1=0.

a_1is
18. (1 6ain) Pewmre Hepasencreo 49™' < (7)

/Ionwmumeﬂbua}l uacmo

IIpu BbInotHeHuM 3agaHuil 19 - 22 3anumuTe X0 pelieHus U MOJYYEeHHBbI 0TBeET.

19.(3 6anna) Halinure HauMmeHblee 3HaYeHUE (QYHKIMU y=2cosx+5x+8 Ha OTpPE3Ke {O; 37”} :

2x+y=15
20.(3 6amna) Pemure cucteMy ypaBHEHUN Y .
x—-3y=log, 16

21.(3 6anna) PaBHoOOYHas Tparenusi C OCHOBaHUAMH 12 ¢cM u 24 ¢M U BBICOTOM 8 CM B IIEPBBI
pa3 BpalaeTcsi OKOJIO MEHBIIIETO OCHOBAHMS, @ BO BTOPOM — 0K0JI0 O0sbIero. CpaBHUTE
00BEMBI TEI BpaIeHUS.

22.(3 6anna) Haligute penieHue ypaBHEHHS COS 2x—sinx=cosZ x .



VKaxuTe KOPHU, IPUHAIEKALINE OTPE3KY [0;27].

4 BapuaHT

Oobsazamenvhan uacmep
IIpu BhINOHeHNH 3a7aHuI 1-3 3anUIINMTE X0/ pelIeHus U MOJY4YeHHbI OTBeT.

—

. (1 6ayun) HalizuTe KOpeHs ypaBHeHus 3 >~ 13=9,
84

2. (1 6ann) Haiinure 3HaueHUE BBIPAKECHUS Shoea7 -

(98}

. (1 6anmn) MapukoBas pyuka ctout 20 pyo6seii. Kakoe Hanbomblee 4uciao TaKux pydek
MOXHO OynieT kynuth Ha 500 pyOueit nocie nosbimeHus neHsl Ha 10%7?

IIpu BhINOJHEHNH 3aaHUI 4-7 3aNIUIINTE MOJYYEHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HuKe) n300paxkeH rpaduk GpyHKIMU y= f(x), ONpeneIeHHoNl Ha
untepBane (-1; 12). Onpenenure KOIUMYECTBO IENBIX TOYEK, B KOTOPHIX MPOU3BOIHAS
(GYHKUMH TOJIOKHUTEbHA.

. (1 6amn) OnpenenuTe HaUMEHbIIIEE U HaWOOJbIIEe 3HAYCHUS (DYHKIUU.

. (1 6amn) Tlpu xakux 3HaueHusx x, f(x) > 0.

~N O\ D

. (1 6ann) Ilpu kakux 3HaueHusx x, flx) <O0.

y=fx)

y
I
0

IIpu BbInoTHeHUN 3aaHui 8-12 ykaxuTe X0/ pelieHUs U 3aNMIINTeE NMOJy4YeHHbIH OTBeT.
y .5

8. (1 6ann) Haitnure 3HaueHHe cos o, €CIIM U3BECTHO, YTO Sin o = 3 u o € Il yerBepTu.

9. (1 6ann) Pemuth ypaBHEHME sin(x+7r):cos(—%).

10. (1 6amn) Pemute ypaBuenne Ig(x +3)=2Ig5.

11. (1 6amn) B Tabnuiie ykazaHbl CpeTHHE IIEHBI (B pyOJIsiX) HA HEKOTOPHIE OCHOBHBIC
IPOIYKThl MUTaHUS B TPEX ropojax Poccuu (o nanHbiM Ha Havaso 2010 rona)

HaumenoBanue npojrykra benropon | ‘pocnasib Boponex

[Timennunbii X510 (6aTOH) 11 15 14




Mosoko (1 autp) 23 26 20
Kaprodens (1 kxr) 10 9 13
Coip (1 kr) 205 240 270
['oBsimuHa (1 k) 240 230 240
[Toxaconneunoe macio (1 auTp) 44 58 52

Onpenenute, B KAKOM M3 3THX T'OPOJIOB OKAKETCS CaMbIM JICIIEBBIM CIEAYIONTUNA HabOP
MPOAYKTOB: 3 JI MOJIOKA, | KI rOBsAuHBI, | JI MOJICOTHEYHOro Macia. B oTBeT 3anummure
CTOMMOCTH JAHHOTO Habopa MPOIYKTOB B 3TOM Tropoje (B pyOsix).

12. (1 6amn) B tpeyronsauke ABC AC=BC, AB =32, cos A= % . Haitnute BwicoTy CH.

IIpu BpinosHeHuu 3aganuii 13 - 18 3anuiunTe X04 pelieHus: ¥ MOJyYeHHbIH OTBET.

13. (1 6amn) Haligute 3HaueHNE BhIpaXKeHUS 6\6+1 '62_\6 :

I1x —12

14. ( 1 6amn) Haiinure KOpeHb ypaBHEHHS x= J
X+

15. (16ann) IpsMoOyTOABHBIN TTapasUIeNICIIUIIE] OTTMCaH OKOJIO
UUJIMH]IpA, paINyC OCHOBAHHS U BBICOTa KOTOPOTO PaBHHI 1.
Haiinure o0beM mapasienenumnesa.

16. (1 6amn) Temo ABMXKETCSI MO TPSIMOM TakK, YTO PACCTOSIHUE S OT HadyaJIbHOW TOUKU
U3MEHSETC 110 3aKoHy S = ¢+ 0,57 (M), rae ¢ - BpeMsl ABMKEHUS B CEKyHIaX.
Haitgure ckopocTh Tena uepes 4 ¢ mocie Havalia IBUKECHUS.

17. (1 6ann) Pemnts ypasHerne 2€0s” x—cosx—1=0.

1+2x 1.2+x
9

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

,Zlonwmumeflbnaﬂ yacmo

IIpu BoInoHeHnu 3aaaHuii 19 - 22 3anumuTe XOX pelIeHUs U MOJYyYeHHBIH OTBET.

19.(3 6amma) Halinute HamMeHbItiee 3HadeHUE QYHKIIUA y=6cosx+11x+7 Ha OTpE3Ke {0; 37”} :

+4y =16
20.(3 6anna) Pemmute cucremy ypaBHEHUM Ty :
log, y =log,(4x +4)

21 .(3 6aynna) PapHoOoYHas Tparnenusi ¢ OCHOBaHUSAMH 12 ¢cM u 28 CM U BBICOTOM 6 CM B IIEPBBIi
pa3 BpalaeTcsi OKOJIO MEHBIIIETO OCHOBAHMS, @ BO BTOPOM — OK0JI0 O0sbIero. CpaBHUTE
IJIOMIAU TIOBEPXHOCTEH TeJ BPAIICHHS.

22.(3 6amna) Haiinure Bce pelieHus: ypaBHEHUS cos2x+sin

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

2 x+cosx=0.



OTBeTbl K KOHTPOJILHOM padoTe

1 BapuaHT 2 BapHMaHT 3 BapuaHT 4 BapuaHT
1 x =-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 8 hmakoHOB 23 tetpaau 20 terpanei 22 terpaau
4 4 TouKH 6 TOueK S TO4eK S To4eK
5 Yuauo = 4,5, Yuaum = - Yhauo = 3; Ynaum = -3,5 Yhauo = 4; Yhaum = -3,2 Yuauo = 3,3, Yuaum =
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=0,8 cosoc:—2
3 3 13
9 x:i£—£+27m,neZ x:(—l)"£—£+7m,neZ x:i£—£+27m,neZ XZ(—I)HE—E+7Z7’Z,I’Z€
3 3 6 2 6 2 6
1 0,2 -7 -1 22
0
1 184900 TtrIC. pyo. 213750 toIC. pYO. 381 pyO0. 352 pyO®.
1
1 6 4 12 12
2
| 256 243 256 216
3
1 4u-9 3u?2 3ul 4u3
4
1 1 5 864 4
5
1 4 cexyHbl 2 CeKyH]Ibl 1m/c 5 Mm/c
6
1 x:—£+27m,neZ x=0+m,ne”Z x=£+27zn; x=0+27m;
7 2 2

x=(-1)" -%+7m,n e”Z

x:iz?ﬁ+27m,n e’/

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? 2247 cm? Ha 256m cm® Ha 1927 cm?

1

2 0;1;7[;27r iz;O O;7z;3—ﬂ iz;iﬂ

2 2 2 2 2




3. Kpurepum oueHuBaHus

Tpe60BaHI/I5{ K BBIITIOJITHCHHIO SaﬂaHI/Iﬁ 3K3aM€HaHI/IOHHOﬁ pa6OTLI:
v u3 MpCaACTABJICHHOI'O PCIICHUA ITOHATCH X0/ paccymne}mﬁ 06y‘{aIOIHCFOCSI;

v X0 pCUICHUA OBIJT MAaTEMATUYCCKU I'PaMOTHBIM;

v/ IpeJICTaBJIEHHbIM OTBET ObLI IPAaBUIILHBIM;

v Mmeron u popMa OTHUCAHUS PELICHUs 3a1a91 MOTYT OBITH TPOU3BOJILHBIMU;

v’ BBIIIOJIHCHUE KaXXJ01ro u3 BaI[aHI/Iﬁ OLICHUBACTCA B Oayrax.

3a MpaBUIBLHOE BBIMOJHEHUE JIFOOOTO 3aJaHusi U3 00513aTeIbHON YacTH O0O0ydaroluics
nostyyaetr oAauH Oawt. Ilpu BbIMONHEHUU 3aaHusl U3 00s3aTEIBLHON YacTH, TJie HEOOXOIUMO
NPUBECTH KpaTKOE peIIeHHe, 3a HEMOJIHOE pelIeHHe 3aJaHus (BBIYUCIUTEIbHAS OIINMOKA,
ommucka) MOHO BbIcTaBuTh 0,5 OGamma. Eciau oOydarornuiics MpUBOIUT HEBEPHOE peEIIeHHUE,

HEBEPHBIN OTBET WJIM HE MPUBOIUT HUKAKOTO OTBETA, OH moiydaeT () 6asmios.

HpI/I BBIITOJIHCHUH JI000T0 3aJaHus IlOHOJIHHTCJILHOﬁ qacTu HCIIOJIB3YHOTCA

CIEAYIONIUE KPUTEPUU OLECHKU 3aJIaHUi:

Bbanabl Kputepuu onieHKH BbINOJHEHHOT0 3aJaHUS
3 Haiinen mnpaBuibHBIA XOJ PpEIIEHUS, BCE €ro IIard BBIINOJHEHBl BEPHO U
MOJIy4Y€H MPaBUIbHBINA OTBET.
. [IpuBeneHo BepHOE pelleHHe, HO JOMYyIIeHAa BBIYUCIHUTENbHAS OIIMOKa WU
OTHMCKA, P TOM MOXKET OBITh MOJy4YeH HEBEPHBIN OTBET
. Pemienrie HauaTo JIOTMYECKU BEPHO, HO JOMYyIlEHA omMOKa, Tu00 pelieHrue He
JIOBEJICHO J0 KOHIIA, TPU 3TOM OTBET HEBEPHBIN UM OTCYTCTBYET.
0 HeBepHoe peliieHre, HeBEpHBIN OTBET WJIM OTCYTCTBUE PEIICHHUS.
3ananus banel [Ipumeuanue
1-18 18 Kaxxnpiii npaBmiibHbIN 0TBET 1 Gasn
19-22 12 Kaxp1ii mpaBHIIBHBIN OTBET 3 Oasuia

MakcumanbHbIi 6aiut 3a padboty — 30 6aL1oB

Illkana nepesooa 6annoe 6 ommemkKu no RAMUOAIILHOU CUCHEME

Yucsao 6a110B, HEOOX0AUMOE 1JISI OJTYYEHMSI
OTMeTKa OTMETKH

SKOHOMUYECKUU ‘ mexHuYecKuu




npoghuin npoghuin
9-14 9-16

15-21
(HE MeHee OJTHOTO
3aJlaHus U3
JIOTIOJIHUTEJIbHOM YaCTH)
ooiee 21
(He MeHee IBYX 3a/laHui
W3 JIONOJIHUTEIILHOMN

4acTH)

«3»
(Y1OBJIETBOPUTEIBHO)

«4» (xopo1io) 17-21

«5» (OTIUYHO) oounee 21

Kpurepuu omudok

K rpy0obim omuOkaM OTHOCATCA OIIMOKH, KOTOPHIE OOHAPYKUBAIOT
He3HaHWe oOydaronumucs (HopmyJ, MpaBUil, OCHOBHBIX CBOWMCTB, TEOPEM M HEyMEHHUE
WX TIPUMCHSTH; HE3HAHWE MPUEMOB PEIICHUS 3a/1ad, PaCCMAaTPUBACMBIX B YUCOHHKAX, a
TaK)K€ BBIYUCIIUTEIIbHBIE OMNOKH, €CITM OHU HE SBIISTFOTCS OMHUCKOM;

K Herpy0ObIM ommOKamM OTHOCSTCS: MOTEpsS KOPHS WM COXpaHEHUE B
OTBETE IMOCTOPOHHEro KOpHS, oTOpackiBaHue 0e3 00BSICHEHUH OJIHOTO U3 HUX.

K HeaodYeTamM OTHOCATCA: HCpallMOHAJIBHOC PCHICHUC, OIIMCKH,
HCA0CTAaTOYHOCTb NUJIM OTCYTCTBUC HO}ICHGHI/Iﬁ, 000CHOBaHHI B PCIICHUMAX.

OuneHka yCTHBIX OTBETOB
OTBET OLICHUBACTCSI OMMEMKOU «5», €ClI 00yYarolUiCs:

IOJTHO PacKpbUl COZAEpKaHME MaTepuana B oObeMe, MPeIyCMOTPEHHOM IpPOrpaMMoOil U
y4€OHUKOM,

U3JIOKWJI ~ Marepuail  TPaMOTHBIM  SI3BIKOM B ONPEIEICHHOW  JIOTMYECKOU
NOCJIEI0BATENBHOCTH, TOUHO MCIOIb3YsI MATEMAaTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;
IPABUJIBHO BBIIIOJIHUI PUCYHKH, YEPTEXKH, IPAPUKHU, COYTCTBYIOLINE OTBETY;

NOKa3aJl YMEHHE WJUIIOCTPUPOBAaTH  TEOPETUUYECKUE  TOJOXKEHHS  KOHKPETHBIMU
OpUMEpaMH, MNPUMEHSITh WX B HOBOW CHUTyallMd MPU BBINOJHEHUU MPAKTUYECKOIO
3aJIaHus;

IPOJAEMOHCTPUPOBAJI  YCBOGHUE paHEE H3YYEHHBIX COMYTCTBYIOIIMX  BOIIPOCOB,
c(OPMUPOBAHHOCTH U YCTOWYMBOCTH UCIIOJB3YEMBIX MPU OTPAOOTKE YMEHUI U HABBIKOB;
OTBEUaJl CaMOCTOSITENIbHO 0€3 HaBOAAIIUX BOIPOCOB IpernojaBarens. Bo3MoxHbI oHa -
JIB€ HETOYHOCTH IIPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WIJIM B BBIKJIA/IKaX, KOTOpbIE
00y4aroLUICs JIErKO UCIIPaBUII 10 3aMEYAHUIO MTPENOJaBaTels.



OTBeT OLIEHUBAETCS OTMETKOMN «4», €Ci OH yJOBJETBOPSIET B OCHOBHOM TPEOOBAaHUSAM
Ha OLICHKY «5», HO IIPU 3TOM MMEET OJUH U3 HEJJOCTATKOB:

¢ B M3JIOKCHHHU OOIIYLICHBLI HeOOJIbIIINE Hpoﬁenm, HC MHCKa3HMBIIHMC MAaTCMaTHYCCKOC
COJACPIKAHHUC OTBCTA,

¢ JNONymcHbl OJHMH — JBa HCAOUYCTAa IIPHU OCBCIICHHH OCHOBHOI'O COJACPKaHHA OTBCTA,
HCIIPABJICHHBIC 110 3dMCYAHUIO ITPCIIOAABATCIIA;

¢ JTOIIYIICHBI omuOka wmim OoJiee ABYX HCIAOUYCTOB IIpU OCBCIICHHHN BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, JICTKO HCIIPABJICHHBIC 110 3aMCYAHHIO ITPCIIOAaBaTCIIA.

OtMmeTka «3» CTaBUTCS B CICAYIOMUX CIIydasix:

® HEMOJIHO WM HEMOCIEAOBATeIbHO PACKPBITO COJEpKaHUE Marepuaia, HO IOKa3aHo
oOIee MOHWMAHWE BOMpPOCa W MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC IS
JTANBHEHIIIEr0 YCBOSHUS MPOrpaMMHOTO Marepuaia (ompeneneHHble «TpeOoBaHUSIMH K
MaTeMaTU4YECKON MOJATOTOBKE O0YyUarOIIMUXCs»);

® UMEJINCh 3aTPYTHECHUS WM AOMYILECHBI OIIMOKU B ONPEICICHUH OHSATHUN, UCTIOJIb30BAHUH
MAaTe€MaTH4€CKOM TEPMHUHOJIOTHHM, 4YEpPTEkKaX, BBIKIAJAKAX, HCIPABICHHBIE IIOCIE
HECKOJIBKUX HABOJSIIUX BOIPOCOB MPENOAaBATENS;

e OOydamIIuiics HE CHOpaBWICAd C MPUMEHEHHEM TEOPUHM B HOBOW CHUTyallMH IpU
BBITIOJITHGHUN TPAKTHYECKOTO 3aJaHusl, HO BBIMIOJHWI 3aJaHUsl 00s3aT€ILHOTO YpPOBHS
CJIO’KHOCTH IO TAHHOM TeME;

® [IpY 3HAHWM TEOPETUUYECKOrO0 MaTepualia BBISBICHA HEJOCTaTOUYHas CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2)» CTaBUTCSA B CIEAYIOLINX CIydasX:

® HE PacKphITO OCHOBHOE COJIEpKaHUE YUYEOHOTO MaTepuana;
e 00HApY)KCHO HE3HAHHE WM HEMOHMMAaHHE OOydarIuMcs OoJIbIIeH WM HambOoJjee
BaYKHOI YacTh y4eOHOI0 MaTepHuaa;
® JOMyIICHBI OIMMUOKH B OINPEICICHUH IOHSATHH, MPU WCIOJIB30BAHMH MAaTeMaTHYECKON
TEPMUHOJIOTHHM, B PHCYHKaX, dYepTekax WM Trpadukax, B BBIKIAIKaX, KOTOPbIE HE
HCIIPABIICHBI MTOCJIE HECKOJIBKUX HABOSAIIUX BOIIPOCOB MPEMO1aBaTesl.

OtmeTtka «1» cTaBUTCS, €CIIH:

e OOydaroIuiics 0OHAPYKHII ITOJTHOEC HE3HAHUE U HETTOHUMAaHUE U3Yy4aeMOoro yueOHOTo
Mareprajia Wil He CMOT OTBETUTh HH Ha OJIMH U3 TIOCTaBJICHHBIX BOIIPOCOB 1O
HM3y4yaeMOMY MaTepuay.
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