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1. TTacmopT KOMIJIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEICTB

®onp oueHounbix cpeacts (POC) npenHa3HaueH JUIsl KOHTPOJS U OLIEHKU
00pa3oBaTEeNbHBIX JOCTIKEHUH 00Yy4aroluXcsi, OCBOMBIINX MPOTPaMMy y4eOHOMU
muctuminHel OY J1.04 MaremaTika 10 BCEM CHELMATBHOCTSM.

@®OC BriOYalOT B ce0d KOHTPOJBbHBIE MaTepUallbl JISi MPOBEICHUS
TEKYIIETro KOHTPOJIA, IPOMEKYTOUHOM aTTecTaluu B dopme
g GepeHIIMPOBAHHOTO 3a4eTa U PyOeKHOTO KOHTPOJISA B (popMe SK3aMeHa.

®OC pazpaboran Ha ocHOBaHHU DenepalbHOTO TOCYJAPCTBEHHOTO
obpazoarensHOro cranaapra CIIO (manee — ®I'OC CIIO).

2. Pe3yjbTaThl 0CBOCHHS Y4€OHO AU CIUTITHHBI

B pesynbraTe OCBOCHUSI Y4ye€OHOM MMCIUIUIMHBI OOYy4YaroIIUicA JOJIKEH
007a/1aTh OOIIMMH KOMIICTCHIIMSIMH, BKIIFOYAIONIUMHA B c€0sI CITOCOOHOCTB:

OK.01 Beibupate cniocoObl pemieHust 3afad Mpo(ecCHOHATBHOM NeATENbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK.02 OcymiecTBisTh TOWCK, aHaIM3 ¢ HMHTEpIpeTanuio uHdopmaiuu,
HEOOXOMMOM I BBIIOJTHEHUS 33124 IPO(ECCUOHATIBHON AESITEIbHOCTU

OK.03 IlmanupoBaTh ¥ peaan30BbIBaTH COOCTBEHHOE MPO(ECcCCHOHANBHOE W
JMYHOCTHOE Pa3BUTHE

OK.04 Paborarth B KOJUIEKTMBE M KOMaHAe, 3(P(HEKTUBHO B3aHMMOJIEHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaMHU.

OK.05 OcymecTBisiTh  yCTHYHO H TNHUCBMEHHYK) KOMMYHHUKAlMIO  Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®denepauuu ¢ ydeToM 0coOE€HHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK.06 IlposBnsaTe rpaxaaHCKO-MIATPUOTUYECKYIO MO3ULHUIO, AEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HA OCHOBE 00I11€YEI0BEUYECKUX LIEHHOCTEH.

OK.07 ConelicTBOBaTh COXpPaHEHUIO OKPYXKAIOUIEH CPebl, peCypcocOepekeHHIO,
3¢ (HEeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIHSX.

OK.08 Hcmonp3oBaTh cpeacTtBa (U3MUECKOW KyJIbTYPHI JJIS COXpPAaHEHUS W
YKpEIUIEHUsI 3/0pOBbsS B Ipolecce MNpo(hecCHOHATBHON AESITeNbHOCTH U
noJIIepKaHusl HEOOXOAMMOI0 YPOBHS (PU3NUECKON MOATOTOBICHHOCTH

OK.09 MWcnonw3oBath HMH(POPMAIMOHHBIE TEXHOJIOTHH B MpodeccruoHaThLHOU
NesATETbHOCTH

OK. 10 TTonws3oBarbest mpodeccuOHaIbHOM TOKYMEHTalMel Ha TocyAapCTBEHHOM
Y UHOCTPAHHOM SI3bIKAX.

OK.11 Hcnonb3oBaTh 3HaHHMS 1O (PUHAHCOBOM TPAMOTHOCTH, IUIAHUPOBATH
MpeANPUHUMATENIbCKYIO JEATEIbHOCTh B TpodeccroHanbHOM cdepe.



PCBYJIBTaTOM OCBOCHHA AMCHUIIIIMHBI

3HAHUU U YMEHHU

SABJSIETCA TOJIydueHue (OCBOEHUE)

Pe3yabTaThl 00yyeHus
(ocBOEHHbBIE YMEHHSI, YCBOCHHbIEC 3HAHMS)

IToxka3zarenu OLICHKMU pe3yJibTara

Ymenus:

pemaTb JIMHCHUHBIC U KBaAPAaTHBIC YPABHCHUA
N YPAaBHCHU:A, CBOIAIINCCA K HUM;

MOJIy4CHUE KOPHEW JIMHEWHBIX U
KBaJpaTHBIX YPABHEHHUI U YpaBHEHUH,
CBOASIIMXCA K HUM, OOOCHOBaHHUE
BbIOOpa  dopMmyn Ui pelieHus
KBaJpaTHBIX YPaBHEHUN M HEMOJHBIX
KBaJpaTHBIX YPaBHEHMII;

BBITIOJIHATD JEUCTBUSA C JACHCTBUTEIBHBIMHU
YU CIIAMH, TT0JIb30BaThCA KaIbKYJIATOPOM IS
BBIYHCIICHU, HAXOJIUTh TPUOIMKEHHBIE
BBIYVCIICHUS,

BBITIOJIHCHUE JIEUCTBUN C
JICUCTBUTCILHBIMU YHCJIaMHU,
JIEMOHCTpAaLHs YMEHHU
WCTIOJIb30BAHUS  KQJIBKYJISTOpA ISt
BBIUHCJICHUI u HaXO0XKICHUS

pUOIMKEHHBIX BRIUMCIICHUH;

pemaTb JIMHCHHEBIC U KBaApPaTHLBIC
HCPaBCHCTBA, CUCTCMbI HCPABCHCTBA,

HN3JI0KCHHUC OCHOBHBIX OTaIloOB
PCIICHUA JIMHEHUHBIX H KBaJApaTHBIX
HCPABCHCTB U UX CUCTCM;

IMPOU3BOAUTDH I[GIZCTBPISI C BCKTOpaMM,

dbopmyIUpoBaHUE MPABUII CIOKECHUS U
BBIYMTAHUSI BEKTOPOB, JIEMOHCTPALMS
YMEHHW BBINOJHEHUS JEUCTBUU HaJ

BEKTOPaMH;
HCTI0Ib30BATh CBOMCTBA  DJEMEHTApHBIX | U3JI0OKEHUE CBOMCTB (PyHKIUN U
GyHKIUN TIPU PEIICHUH 3a/1a4 U YIIPAXKHEHUH; | IeMOHCTpaIus IMOHUMAaHHUS 150,

VICIIOJIB30BAHUS PU PELIEHUH 3a]1a4 U
YIPaXHEHUN;

BBITNIOJIHATh TOKJIECTBEHHbIE MPeoOpa3oBaHUs
CO CTENEHHBIMU, JIOTapu(PMHUUECKUMU U
TPUTOHOMETPUYECKUMH BBIPAKECHUSIMU,

IpUMEHEHHUE TOKJI€CTBEHHBIX
npeoOpa3oBaHUl HAJ CTEINCHHBIMU,
JorapupMUYECKUMHU u

TPUTOHOMETPUYECKUMHU
BBIpaKEHUSAMH; 0OOCHOBaHUE BBIOOpPA
dbopmyIibl WK CBOMCTBA (DYHKITUHN JIs
npeoOpa3oBaHus;

CTPOUTH rpaduku MOKA3aTeNbHBIX,
JorapuMUYECKNX ¥ TPUTOHOMETPHUYECKUX
(GyHKIIHIA, BBITIOJIHATh WX MPEeoOpa3oBaHMUS;

co3maHue TpaduKOB TMOKAa3aTEIbHBIX,
JorapupMUYECKUX u
TPUTOHOMETPUUECKHIX byHKIHIA,
JEMOHCTpPAIUS YMEHUI BBIOTHEHUS

npeoOpa3oBanuii  rpadMKOB  TaKHX
yHKIwmii;
BBIYUCJIATh MPOU3BOJHBIC W MEPBOOOpa3HbIC, | MOJIYUCHUEC POM3BOTHBIX u




OmpeIeNIEHHbIC WHTETpaibl, IPUMEHSIThH
OTpeIeIEHHBIM UHTETPal I HaXOXKICHUS
IJIONIAIM KPUBOJIMHEHHON Tpaneiuu;

epBOOOPa3HBIX HEKOTOPHIX (PYHKIUH,
IIOCTPOCHUE KPUBOJIMHEMHOU
Tpareuny, HaXOXKJAeHNUEe €€ oAU C
MIOMOIIBIO ONPENEIEHHOTO NHTETpaa;

IPUMEHATh CBOMICTBAa MpPSMBIX U
IUIOCKOCTEW B IMPOCTPAHCTBE IPH PEIICHUU
3ajady;

00OCHOBaHHE  CBOMCTB MpSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE IMpHU
penIeHnu 3aay;

I/I306pa)KaTB TCOMCTPHUUICCKUC TCJIa Ha
INIOCKOCTH U B IIPOCTPAHCTBEC, CTPOUTH HX
CCUCHHA INIIOCKOCTBIO,

JEMOHCTpAalUsi yYMEHUH MOCTPOCHUS
FEOMETPUYECKUX TEI U UX CCUCHUN Ha
IJIOCKOCTH Y B IPOCTPAHCTBE;

pemarh 3a7a4d Ha BBIUYMCICHHE IUIOIAACH
MMOBEPXHOCTEH M OOBEMOB IeOMETPHUUYECKHUX
TEN;

OnpeaeICHIE bhopmyIIbl JUTS
BBIUMCIICHUS IUIOWIAfeii U OOBEMOB
F€OMETPUUECKUX TEJ, MPUMEHECHUE UX
JUTS pEIICHUS 3a]1a4;

YMETh MPUMEHITh OCHOBHBIE IOJOKEHUS
TEOPUH BEPOSTHOCTENM M MATEMATHYECKOU
CTaTUCTUKU B TIpO(hecCHOHATBHOM
JEATEIBHOCTH.

BBIJICJIEHUE  OCHOBHBIX  DJIEMEHTOB
TEOpUHU BEPOSATHOCTEN u
MaTeMaTU4eCKON CTaTUCTHKH,

penieHre NpakTHYEeCKUX 3a1au.

3HAHUA:

OCHOBHBIE (DYHKIIMH, UX rpadHKH U cBoiicTpa; | TCPCTHCICHIC  OCHOBHBIX bynxuud,
dbopmynupoBaHue UX  CBOWCTB,
OTIHCaHHe npouecca MOCTPOCHHUS
rpauKOB;

OCHOBBI muddepeHnraTLHOTO u | GopMyIMpOBaHHE TpaBUil U GHOPMYI

MHTETPAIBHOTO HUCUUCIICHUM; nuddepeHnanIbHOro 151
WHTETPATHLHOTO UCUHUCIICHUN;
U3JIO)KCHHE  aJTOPUTMOB  PEIICHUS

AQNTOPUTMBI PELIECHUS] TPUTOHOMETPUUYECKUX,
MTOKA3aTEIIbHBIX, Jorapu(pMUYECKuX
YPaBHEHHUU U HEPABEHCTB;

TPUTOHOMETPHUUECKHUX, MOKA3ATEIbHBIX
U JIorapu(PMUYECKUX YpaBHEHUH U
HEPABEHCTB;

OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX (DYHKIINIA; ONPCACICHNC OCHOBHUHX CBOUCTB
AJIEMEHTApHBIX (PYHKITNN;

OCHOBHBIC TTOHSTHSI BEKTOPHOU anTeOphi; dbopMyIMpOBaHHE  OMpEACICHUN U
BBIJICIICHUE OCHOBHBIX  TMOHSTUH
BEKTOPHOU alreOphI;

OCHOBBI JTHMHEHHOI ANrebpb; 06OCIiIOBavale OCHOBHBIX TOHSTUU
JMHENHOW anreOphl;

OCHOBHBIE TIOHSTHUSI u ompeeneHus | /o HAaBaHUC - TCOMCTpHYCCKUX T,

CTEpEOMETPHI (bOpMyJII/IpOBanI/Ie OCHOBHBIX TMOHSITHI
U OMPEJICJICHUI CTEPEOMETPUH;

CBOMCTBA FEOMETPUYECKUX  TE€I U TICpeHNCICHHC CBOMCTE

MOBEPXHOCTEIH; FEOMETPUYECKUX TeN u 170'¢

IIOBEPXHOCTEM;




dbopmMynbl  TUIOMIAJEH  TOBEPXHOCTEH | BBI/IC/ICHHC . ®6OP.MYH fomaneH

0B DBEMOB; MIOBEPXHOCTEN U 0OBEMOB;

OCHOBHBIE MOHATUSKOMOWHATOPUKH; mHCgKGHHe OCHOBHBIX — HOHATHH

CTAaTUCTUKU, TEOPHUH BEPOSITHOCTEN. KOMOHHATOPHKH, — CTATHCTHKH 1
TEOPUU BEPOSTHOCTEN.

3.0uenka ocBoOeHUS YUeOHOM AUCHMIIUHBI
3.1.@opMbI KOHTPOJIS U OLICHUBAHUS 3JIEMEHTOB YU4eOHOM M CHUILIUHBI

JJieMeHT yueOHoil

(I)OpMLI KOHTPOJISI U OICHUBaHU

WNHTterpan u ero

CaMOCTOATCI/IbHAA

TMCIHILTHHDI Texymmi TemaTnueckuii | Utorosbii
KOHTPOJIb KOHTPOJIb KOHTPOJIb
Paznea 1 Ompoc, KonTtponpHas
JleficTBUTeNbHBIC unca, | oo APOBAHHC, pabota
CaMOCTOATEIbHAs
pabora
Pa3pea 2. Ompoc, KonTponbHas
OyHKITH 1 TECTHPOBAHHUE, pabota
MOCJIEIOBATEIBHOCTH. caMOCTOATCIbHA
paboTta
Paszgea 3. Ompoc, KonTponpHas
TokasaTenbHas, TECTUPOBAHUE, pabora
norapudmudeckas Cal\gOCTOHTem’HaH
CTereHHass (yHKIIUH. paboTa
Pasznen 4. Ompoc, KonTtponbHas
TpUroHOMETpHYCCKHE TECTHPOBAHHUE, pabota
byHKiHH CaMOCTOSATEIbHAS
pabora
Paszpgea S. Ompoc, KonTtponpHas
KomGuuaTopuka, TECTUPOBAHUE, pabora
CTAaTUCTUKA U TEOPUS Ca“gOCTOHTeHBHa”
BEPOSATHOCTEM. pabota
Pa3nea 6. Ompoc, KonTponbHas
TpowssofHas 1 eé TECTHUPOBAHHUE, pabota
MPUIIOKEHUS. CaMOCTOSATEIbHAS
pabora
Paznen?. Ompoc, KonTtponbHas
TECTUPOBAHUE, pabota




PUMEHEHHSI. pabota
Pasnen 8. Ompoc, KoHTponbHas
[IpsiMble ¥ IIOCKOCTH B | LoCTMPOBAHHC, pabora
MPOCTPAHCTBE. CaMOCTOSITEIbHAS
pabota
Pazgen 9. Ompoc, KoHTtpossHas
[eomerpuueckue Temau | oo MPOBAHHUC, pabora
IUIOMIAIY HX Cal\6/IOCTO$ITeJ'IBHa}I
ITOBEPXHOCTEM. paooTa
Paspex 10. Ompoc, KoHTponbHas
OGBEMBI FeOMETpHYeCKUX | o 1 APOBAHHC, pabora
CaMOCTOSITEIIbHAS
Tel.
paboTta
Pasnen 11 Omnpoc, KoHTposbHas
BekTophsl 1 TCCTUPOBAHUE, pabota
KOOP/IMHATHI. CaMOCTOATECIbHAA
paboTta
Hror DK3aMeH

3.2 Tunbl 3aJaHuil AJ151 TEKYIIEro KOHTPOJISI M KPUTEPUH OLl€eHKH

HpeI[MeTOM OOCHKH OCBOCHHUA AUCHUILIMHBI ABJIAIOTCA YMCHH:A, 3HAHMA,

o0Ie KOMIICTCHIIMH,

CIIOCOOHOCTH

ACATCIBHOCTH U HOBceﬂHeBHOﬁ KHN3HH.

IMPUMCHSATDH

UX B IPAKTUYECKOHU

No Tun (Bup) IIpoBepsiemble 3HAHUSA Kpurepuu ouenku
3aaHuA U YMEHHUSA
Tector 3HaHNE OCHOB «5» - 100 — 90% mpaBUIBHBIX
MaTeMaTUKH OTBETOB
«» - 89 - 80% mnpaBUIBHBIX
OTBETOB
«3» - 79 — 70% npaBUIBHBIX
OTBETOB
«2» - 69% u  MeHee
IpaBUIbHBIX
OTBETOB
YcTHbIE 3HaHUE OCHOB YCTHBIE OTBETBI Ha BOIPOCHI
OTBETHI MaTEeMaTUKH JOJIKHBI COOTBETCTBOBATH
KPUTEPUAM OLICHUBAHUS
YCTHBIX OTBETOB.




KonTposbHas
(camocTosITEh
Has) paboTa

3HaHHE OCHOB
MaTEMaTHKH B
COOTBETCTBHHU C
MPOUJICHHOW TEMOU U
YMEHUS IPUMEHECHUS
3HAHMM Ha MPAKTUKE

«5» - 100 — 90% mpaBUIBHBIX
OTBETOB

«» - 89 - 80% npaBUIIbHBIX
OTBETOB

«3» - 19 — 70% npaBUIIbHBIX
OTBETOB

«2» - 69% u meHee

TPaBUIIBLHBIX
OTBETOB

CocraBnenue | YMmeHue CooTBeTcTBHE COEpHKAHUS
KOHCIICKTOB, OpHEHTHUPOBATKLCS B paboTHhI, 3asBJICHHON TEME,
pedepatos, UHGOPMAITMOHHOM npaBuiIaM opopMIICHUS
TBOPUYECKUX IPOCTPaAHCTRBE, paboTHI.
pador. COCTaBJISITh KOHCIIEKT.

3HaHUeE MpaBUII

ohopmIICHUS

pedepatoB, TBOpUECKUX

pabor.
[IpakTrueckue | YMEHUE NPUMEHATH «5» - 100 — 90% mpaBUIIBHBIX
paboThI MOJTyYCHHBIC 3HAHUS HA | OTBETOB

IIPAKTHKE.

«4» - 89 - 80% mpaBUIBHBIX
OTBETOB
«3» - 79 — 70% mpaBUIBHBIX
OTBETOB
«2» - 69% u menee
HPaBUIBHBIX

OTBETOB

3.3 Pacnpenesnenne oneHNBaHUs Pe3yJbTATOB 00yUeHUsI 0 BUIAM KOHTPOJIsI

HaumeHoBaHue 3jieMeHTA
YMEHUl, 3HAHUM, Buanl atrecranuu
KOMIIeTeHIIUH
Texkymmi IIpome:xxyTou | PyOexHbIi
KOHTPOJIb Has KOHTPOJIb
aTTecranmusa
V1. Ymenune pemate 3amadu PacuetHoe PacuetHoe Pacuetnoe
anreOpbl M HavaJla aHaJln3a 3aJaHue 3aJlaHue 3aJaHue
V2. YmeHune pemath 3a1aydu PacuetHoe PacuetHoe Pacuetnoe
KOMOMHATOPUKH, CTAaTUCTUKHU 3a7aHue 3aJaHue 3a7JaHue
Y TEOPUH BEPOSITHOCTEN




V3. VYmeHune pemath 3aaauu Pacuetnoe - Pacuetnoe
CTEPEOMETPUHI 3aJlaHue 3aJlaHHe
31. 3HaThL OCHOBHBIC Pacuetnoe YcTHBIN PacuetHoe
dbopMyIbl, ONpeAcIeHUus M 3aJlaHue, OTBET 3aJlaHHe
TeopeMbl anreOpsl M Haudana | Mccnemoaren
aHanm3a bCKas paboTa
32. 3HAaTh OCHOBHBIC PacuetHoe YcTHBIN PacuetHoe
bopMysBl, OmpeneneHus W 3aJlaHue, OTBET 3aJIaHHe
METO/IBI KoMOuHaTopukH, | MccmemoBaTen
CTaTUCTHKHU u TEOpHH | BhCKas paboTa
BEPOSITHOCTEU
33. 3HaTh OCHOBHBIC Pacuernoe - PacuetHoe
dbopMyIbl, OIpeAcICHUs M 3aJlaHue, 3aJlaHHe
TEOPEMBI CTEPEOMETPUHU HccnenoBaren

bCKas paboTa
K.Mcnonn3oBaTh Hccnenosaten YcrHbIn -
npUOOpETEHHBIEC 3HAHUS U bCKas paboTa OTBET

YMEHHSI B IPAKTHYECKON
NEATEIIBHOCTH U
ITOBCETHEBHOM KU3HU




3. 4. CraproBasi IMarHOCTHKA MOATOTOBKH 00y4YalOIIMXCS M0 HIKOJbLHOMY
KYPCY MaTeMaTHKH

Bxoanas KOHTposbHasi paboTa MPOBOJUTCS C LEIbIO MPOBEPKH OCBOCHUS
oOydJarommMMHUCsT  coaepxkaHusi oOpazoBaHus 1o MaremaTtuke. Dopma paboThI
oOecrieuynBaeT MOJHOTY MPOBEPKHU 32 CUET BKIIOYEHUS 3a/1aHHM, COCTABJICHHBIX Ha
MaTepuaie OCHOBHBIX pasliesioB mpeamera «Maremarukay B IIKOJIE: ypaBHEHUS,
HEPABEHCTBA, CTEMNEHU, JCHUCTBUS C JICUCTBUTEIBHBIMU YHCIAMH, MPOLECHTHI,
rpaduku anemeHTapHbIX (yHkuuii, Teopema Iludaropa. Konrponbhas pabora
BKJIIOYAET 3aJaHus JBYX  YpPOBHEW: 0a30BOro W TMOBBIIIEHHOTO, KOTOPHIC
MPECTABIICHBI B BUJIE TECTOB, YTO MO3BOJISIET KOHTPOJIUPOBATH PE3YJIbTAT.

[Tpu BeIMONMHEHUU 3agaHuil 6a30Boro ypoBHs (dactb A U B) oOyuaromnuecs
JIOJDKHBL  TIPOJIEMOHCTPUPOBATH OMPEACICHHYI0 CHUCTEMHOCTh 3HAHUM, YMEHUE
MOJIb30BaThC MAaTEMAaTHUUYECKMMHM TEPMUHAMH, pPAaclO3HABaTh 3aJaHus. OTH
3aJIaHUs COCTABIIAIOT HEe MeHee 70% Bcell paboTHI.

3aganue yactu C  HampaBiI€HO HA TMPOBEPKY BIAJCHUS MATEPHAIIOM Ha
MOBBINIEHHOM ypoBHE. Takke B paboTe MPOBEPSIOTCS BBIUMCIUTEIbHBIC HABBIKH.

J{nst mosTydeHust OJIOKUTEIBLHOTO pe3yyibTaTa 00yJaromeMycsi J0CTaTOUYHO
BBITIOJIHUTD 3a/1aHMs 0230BOTO YPOBHSI.

Bpemst Ha BbInosiHeHHe PpadoTbl 60 MUHYT.

B pe3ynbrarte BBINOJHEHHUS KOHTPOJBHOM pabOThl 00y4aromIuecs: JOJIKHBI
ITOKA3aTh:

Pe3yabTarbl 00yueHus

IMoka3aTesan oueHKHU pe3yJbTaTa
(ocBOEHHBbIE YMEHHUS, YCBOCHHbIE 3HAHNS)

Ymenus:

pelIaTh NOJHbIE KBaJApaTHBIC YPABHEHUS; IIPUMEHSIET (bopMyIibI
JTUCKPUMHUHAHTA 151 KOpHEHN
KBaJpaTHOTO  ypaBHEHUSA TUISt
pelIeHus] YPaBHEHU;

pelaTh JMHEWHbIE HEPABEHCTBA, pacKpbIBaeT CKOOKH, PUBOIUT

CBOMCTBA HEPABEHCTB;

HO)IO6HBIC cJlara€MsbIcC, HCIIOJIB3YCT

BBINOJIHATh BBIYMCIIEHUS C JEUCTBUTEIIBHBIMU | IPUMEHSIET  MPABUJIA  BBIITOJHECHUS
YHCJIAMU; apupMETHIECKUX  JIEUCTBUA  HaJ

I[GI\;ICTBI/ITGJIBHBIMI/I quciaMHn




paMKax IpPOrpaMMHBIX TpeOOBaHUM;

BBINIOJIHATh  JEHCTBHA CO CTENEHSMM M| | BIaJeeT CBOICTBaMU CTeNeHel u
HaXOIUTh  3HAYCHHUS  BBIPAKEHUS  IPH | HAXOIUT 3HAYCHHE BBIpAKCHUS,
3aJJaHHOM 3HaY€HHH MEPEMEHHON; COJICPKAIIETO CTEICHb;

CTPOUTH rpaUKU PYHKIIHI; CTPOUT TpadUKH TUHEHHBIX (YHKIIHIA;
pelarhb reoMeTpHUYECcKue 3a7iauu C | pelIaeT 3aJjauu C UCIOJIb30BAHUEM

UCITIOJIb30BaHUEM TeopeMmsl [Tudaropa;

Teopewms! [Tudaropa;

HaxXOoAWThb ITPOLUCHTHI OT YUCJIA,

HaxoauT TIIPpOOCHTBI OT YuClla H©
pelmIacT 3aaa49u Ha IIPOUCHTHI,

yOpouiaTh BBIPAXKEHUS, COIEpKAIIHE IPOOH.

npuMeHsieT (HOpPMYJIbl COKPAIEHHOTO
YMHOKEHHUS LTSI YHOPOIICHUS
anreOpandeckux BhIpaKCHUM;

3HAHUA:

dbopmyIibl JTUCKPUMUHAHTA, KOpHEH BOCIPOM3BOIAT q)OPMym’VI

KBAJ[PATHOTO YPABHEHHS; JTUCKPUMUHAHTA u KOpHEH
KBaJpaTHOTO ypaBHEHUS,

MpaBUJia PACKPBITHS CKOOOK; OIpejecicHue (bopglynnpyeT lipaBujIa paCKngTM

MOA0OHBIX ClIaraéMbIX, CBOMCTBA HEPABEHCTB; CKOOOK,  OIpEACICHIC HOHOU HbIX
cJaraeMbIX, MEePEeUUCsieT CBOMCTBA
HEPABEHCTB;

apudMeTHUYECKUE JCHCTBHS HAa MHOMECTBE HegeqHCfHeT HOCJICOBATCILHOCTD

JIEMCTBUTEIILHBIX YHCEI; HGEICTBHH B BBIPLKCHILIX €
JIEUCTBUTEIHLHBIMU YHCJIAMH;

dopMmynupyeT npaBwiia ACHUCTBUN Ha
MHOJKECTBE JICHCTBUTEIHHBIX YUCEIT;

OTpENIeJICHHE CTENEeHU C JCHCTBUTEIBHBIM
MOKa3aTeJIeM, CBOICTBA CTEIICHU,

dbopmynupyet OTpeNeJICHHEe U
NIEPEUNCIIICT CBOMCTBA CTETICHM,

CBOICTBA JIMHEIHON QyHKIIMK U €€ Tpaduk;

OIpeIesieT rpadMKu  JTUHEHHBIX
(GYHKIIMH W ONKCBHIBAECT MX CBOMCTBA;

teopema [ludaropa;

o0ocHOBBIBaeT Teopemy [ludaropa;

bopMyIIbl COKPAIIEHHOTO YMHOXKEHUSI.

BbIIETSET (OPMYJbl  COKpAIIEHHOTO
YMHOXEHUS, WIUIIOCTPUPYET 170:¢
IPUMEHEHUE Ha NPAKTHUKE.

Kpurtepuu ouieHKM KOHTPOJIbHOM PadoThI

3aganus bamel [Ipumeuanue
Al - A5 5 Kaxxaplii mpaBuIbHBIN OTBET 1 Gasi
B6, B7 4 Kaxxaplif mpaBuIbHBIN OTBET 2 Oasia
C8 3 Kaxxnip1il npaBuiibHBIN OTBET 3 Oasia

MakcuManbHbIi 0asut 3a paboTy B 11e710M — 12 6aJIoB.




3a mpaBWJIBHOE BBINIOJHEHHE JIIOOOTO 3agaHusl  ypoBHs 1oOywaromiuiics
noyiy4aet oaMH 0asi. B 3agaHusx ¢ BBIOOPOM OTBETA, C KPATKUM OTBETOM HWJIU
Ha YCTAaHOBJICHHE COOTBETCTBUS, OOy4aroluiics  MOJy4yaeT OAMH  0aJul,
COOTBETCTBYIOIIMNA JTAHHOMY 33JaHUIO, €CIM YyKa3aH HOMEpP BEpPHOro OTBeTa (B
3aJJaHUSIX C BEIOOPOM OTBETA), MJIM BIMCAH BEPHBIN OTBET (B 33JaHUSAX C KPATKUM
OTBETOM), WJIM NIPAaBUIBHO COOTHECEHbI OOBEKTHI JBYX MHOXECTB W 3allHCaHa
COOTBETCTBYIOIIAsl TMOCIEAOBATEIBHOCTh IUGP (B 3alaHUAX HA YCTAaHOBJICHHUE
coOoTBETCTBU). [Ipy BBINOJHEHUM TaKUX 3aJaHUi, TIJ€ HEOOXOAUMO NPUBECTH
KpaTKOE PEIICHHUE, 3a HEMOJHOE PEIICHHE 3aJaHus (BBIUUCIUTENIbHAs OIIMOKa,
ONMKCKa) MOKHO BbICTaBUTh 0,5 Oayma. Ecnu oOywaronuiicss NpuBOJUT HEBEPHOE
pelIeHNe, HEBEPHBI OTBET WM HE IPUBOJUT HUKAKOIO OTBETa OH moiaydaer 0
0asioB.

[Tpu BBIMONHEHHMH JIOOOTO 3aJaHUsl YPOBHA 2 WM 3  HUCHOJb3YIOTCS

CJEYIOIINE KPUTEPUU OLCHKHU 3aJJaHMI:

banabl KpuTepuu ouieHKHM BBINIOJHEHHOTO 32IaHUSA
3 Halinen npaBuibHBIN X0/ PEIICHUS, BCE €0 IIard BBIMOJHEHBI BEPHO
Y TOJIYYCH ITPABUJIbHBIN OTBET.
2 IIpuBeneHo BepHOE pelIeHUE, HO JAOMYIICHA BBIYMCIHMTEIbHAS OITMOKA

HJIN OIIMCKaA, IIpU 5TOM MOIKCT OBITH IMOJIy4CH HeBepHBIfI OTBCT

Pemienne HavaTto JOTMYECKHM BEPHO, HO JOMYyIIeHA OMIMOKa, JUOO

1 pellieHre He JMOBEACHO [0 KOHIA, NMPH 3TOM OTBET HEBEPHBIA WU
OTCYTCTBYET.
0 HesepHoe perienue, HeBEpHBIN OTBET UM OTCYTCTBUE PELICHHUS.
IlIkaJsia nepeBoaa 0a/1JI0B B 0TMETKH
OTmerka Yucii0 0215108, HE00X0AUMOE ISl IOy YCHUS
OTMETKH
« 5» (OTINYHO) 11-12
« 4y (xoporo) 9-10
« 3» (yIOBIETBOPUTEIIHLHO) 7-8
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 7




1 Bapuant

Al. Petuts ypaBHeHue x (x - 5)=-4
a)dul; 0)4,5; B)4; 1)—4ul; nl.

A2. Pemute HepaBeHCTBO 6x —3 <-17 — (- x —5)

a)x< 4; 6)x< -4; B)x>-4; 1)x>4; m)x<-18.

A3. Berancauth (E—EJ:(l—O,Z)—Sﬁ.
5 6 24

11 11 11
a) 3==; 0)39; B)-3=; 14 2—.
) o ) ) P )4 nm) P
5 8
. -a
A4 .IlpencTtaBuTh B BUJAC CTCIICHH W HAWTH 3HAYCHUE BBHIPAKCHHS —— Ipu a
a

= 6.
1 1
a)6; 0) L B)4; T)—6; n)g-

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

B6. B npsiMoyroinsHOM TpeyroiabHUKE THNOTEHYy3a paBHa 10 cMm, a oguH u3
KaTETOB

6 cm. Haittu BTOpOil Kater.

a) 4 cm; 06) 16 cm;  B) 8 cmMm; r) V136 cm; 1) 10 cem.
B7. bank BblmiaunBaeT exeroaHo 8% OT cyMMbl BKiIaaa. Kakou craner cymma
yepe3

roji, €ciii TepBOHAYAIbHBIN BKJIaa cocTaBisul 7600 pyOmeit?

a) 8208 pyo.; 0) 608 py6.; B) 8200 py0.; 1) 7600 py6.; 1) 8000
pyo.

a-b

a
C8.Y1mpocTuTh BbIpakeHUE —— ———.
a-b a+b

2 BapuMaHT

Al. Pemuts ypaBHenue x (x - 4) =-3
a)3unl; 0)4,5; B)3; r1)-3ul; nml.

A2. Pemute HepaBeHCTBO 5 (x +4) <2 - (4x—5)
a)x< -10; 6)x< -4; B)x>-10; 1)x>10; mx<-18.



5.2 1 8

A3. Bpruuciutp (—:—-———):—+1.
G3 ﬁ_g) 11
3 5
15 11 11
a) =; 0)l; B)-3=; 1)-1; 2—.
)14 ) ) 12 ) H) 12

A4.IlpenctaBuTh B BUJIE CTEIIEHW WM HAWTH 3HAUCHUE BBIPAKCHUS
=4,
a)16; 6) -1 B4 1)-16 1) .

16 16

npu ¢
C6

AS5. IToctpouts rpaduk pyHkuum y = - 2x + 1.

B6. B npsiMOoyroinbHOM TpEYroiibHUKE TUNOTEHY3a paBHa 10 cM, a oauH U3
KaTETOB

8 cm. Haiitu BTOpOW Karter.

a) 4 cmM; 0) 6 cm; B) 8 cMm; V136 cm; 1) 10 em.
B7. bank BelIutaunBaeT €xXerogHo 8% OT cyMMbI BKIana. Kakoi ctaHner cymma
yepes

roji, €ciiM TepBOHAYaIbHBIN BKiIaa cocTaBisul 8600 pyOmeit?

a) 8208 pyo.; 0) 688 py6.; B) 9288 py6.; 1) 8600 pyo6.; m) 8000

pyo.

Xy

C8.Y1pocTuTh BhIpaKeHue .
X+y X-Yy

Tabanna npaBUJILHBIX OTBETOB

3ananus Al A2 A3 A4 AS B6 B7 C8
b(3a—h)
1 BapuanT a I B I B a Y
a‘-b
-3
2 BapuaHT a r 0 il 0 B xf: - y);)




3. 5. 3apaHus 1JI TEMATHYECKOT0 KOHTPOJIsI (KOHTPOJIbHbIE
padoThI)
Kpurepuu ouneHKH KOHTPOJLHOM PadoThI

OcHoBHbIE TpeOOBaHUS K BBINOJHEHUIO 33JaHUIl KOHTPOJIBHOW pabOTHI:
— XOJI pEUIEHUS MaTEMAaTUYECKU TPAMOTHBINA U TTOHSATHBIN;
— MPEACTABIICHHBIA OTBET BEPHBII;
- MeToa 1 (opMa OMUCAHUS PEIICHUS 337a4l MOTYT OBITh TPOU3BOJIBHBIMU;
— BBITNIOJIHEHUE KAKIOTO U3 3a/IaHUI OIIEHUBAETCs B Oasuiax.

3a mpaBUJILHOE BBINOJHEHHE JIO0Oro 3afaHusi  ypoBHsL 1oOydaronuiics
noyiy4aet oauH 0asii. B 3amaHusix ¢ BBIOOpOM OTBETA, C KPATKUM OTBETOM WJIU
Ha YCTAHOBJICHHE COOTBETCTBUS, OOyYalolIUiicss  NOJy4dyaeT OAMH  0aJu,
COOTBETCTBYIOIIUNA JTAHHOMY 33JaHUIO, €CIM YyKa3aH HOMEp BEpPHOro OTBeTa (B
3aJlaHUsX ¢ BEIOOPOM OTBETA), UJIM BIHCAH BEPHBIN OTBET (B 3aJaHUSX C KPATKUM
OTBETOM), WJIM NPaBUIBHO COOTHECEHbI OOBEKTHI JIBYX MHOXECTB M 3allMcaHa
COOTBETCTBYIOIIAsA MOCIEAOBATEIbHOCT, LU(Dp (B 3aaHHUSIX HA YCTAHOBJICHHE
coOTBETCTBUs). [Ipy BBINOJHEHUM TaKUX 3aJaHUi, TrJe HEOOXOAUMO NMPUBECTH
KpaTKOE PEIICHHE, 3a HEMOJHOE PEIICHHE 3aJaHusl (BBIUUCIUTENIbHAs OIIMOKa,
ormucka) BeicTaBigercs 0,5 G6amna. Ecnu oOydwaroniuiics MPUBOJAUT HEBEPHOE
pelIeHNe, HEBEPHBIM OTBET WJIM HE NPUBOJUT HHUKAKOIO OTBETA, OH moiydaer 0
OaIJIoB.

[Ipu BbITIONIHEHMM JTHOOOTO 3aJaHusl YPOBHA 2 WM 3  HCIOJB3YIOTCS

CJICAYIOIINE KPUTEPUU OIEHKH 3aJIaHU:

banabl | Kpurepun onieHKH BBINIOJHEHHOTO 3a1aHUSA

3 Halinen npaBuiabHBIN X0 PEIICHHUS, BCE €r0 IIArd BBINOJIHEHBI BEPHO
Y TIOJIYY€EH MPABUJIbHBINA OTBET.
2 [IpuBeneHo BepHOE pelIeHUE, HO JAOMYIIEHA BBIYMCIUTEIbHAS OIIMOKA

WJIM OIIKMCKA, IIPU 9TOM MOXKET OBITH IMOJIYUYCH HCBCpHBIfI OTBET

Pemienne HavaTto JOTMYECKHM BEPHO, HO JOMYyIIeHA OIIMOKa, MO0
1 pelIcHUEe HE JOBEICHO JI0 KOHIA, TPH 3TOM OTBET HEBEPHBIA WIIH
OTCYTCTBYET.

0 Hesepnoe pemnienne, HEBEpHBIN OTBET UM OTCYTCTBUE DPELICHUS.




JIyisg KaXk[10¥ KOHTPOJIbHOU paboThl pazpaboTaHa mIKana MepeBoja OaljIoB B
OTMETKH, TJIe yKa3aHO, CKOJIbKO 0aJJIOB IOCTATOYHO HAaOpaTh, YTOOBI MOTYYUTH TY

HJIM MHYIO ITIOJIOKHTCIIBHYIO OICHKY, KOTOpasA COCTAaBJICHA B COOTBCTCTBHHU C

TaOIHIICH.
[TpotienT KagecTBennas OIICHKA WH/IUBHUTyJTbHBIX
pPE3yNBTaTHBH | 00pa30BATEIbHBIX TOCTHKCHHUMA
OCTH
(mpaBWIBbHBIX | O6ayT (OTMETKA) BepOATbHBIN aHAJIOT
OTBETOB)
90 + 100 9) OTJINYHO
80 + 89 4 XOpOIIO
70 =79 3 yJIOBJIETBOPUTEIIEHO
menee 70 2 HE YJIOBJICTBOPUTEIHLHO

KonrpoabHnasi padora Nel
BbrunciieHue 3HaYeHMH BbIPA'KeHUil. YPABHEHUS W HEPaBEHCTBA.

Heab: nmpoBepka 3HAHUM W TPAKTUYECKUX YMEHUU OOYyHaronIuxcs.

1 BapuanT
0,725+0,6 +l + 11
Al. Brerunciure: 1 40 2% -0,25.
0128-6--0,0345: —
4 25
A2. Peminth ypaBHEHUS:
1) 2x* +5x-1=0; 2) 3x*=x; 3) 4X2_1—3X:2:1.
B1. Pemnte HepaBeHCTBA:
1) 4-2x<1-(4x-1); 2) i"‘l >0.
B2. Pemmuth cuctemMy ypaBHEHMI: {2;( " g;/ i ;5.

C. Pemite ypaBHEHUS:
1) 5-(x-1)? =3-4x+5x*; 2) Vx+2 =X,

2 BapuaHT



0,425+ 0,9 +l + 11
40

A1l. Beruuciure: 3 220 -E.
05-1°-0023: % 4
5 25

A2. Peminth ypaBHEHUSA:

4x—1_3x+2 _

1) 4x* -5x-6=0;  2)-3x*=x; 3
) 4x? —5x ) -3x° =X ) 3 5

1

B1. Peuiuts HepaBeHCTBA:

1)2(1—x)>5x— (3x +2); 2) ";‘*120.

oy =15
B2. Pemth cucteMy ypaBHEHUIA: x¥oy .
3X—2y=-6

C.Peunrte ypaBHEHUS:

1) 5-(x+2)* =3-4x+5x*; 2) Vx-11=x.

Kpurepuu onieHKkM KOHTPOJIbHOI PadoThI

3amanus bamnel [Ipumeuanne
Al - A2 4 Kaxxnpiit mpaBuibHBIN OTBeT 1 Oasn
B1- B2 6 Kaxx1ip1il npaBuiibHBINA OTBET 2 Oaiia
C 6 Kaxx1ip1il npaBuiIbHBIN OTBET 3 Oasia

MakcuMmanbHblid 6ast 3a padboty — 16 6ans10B

IlIkaJsia nepeBoaa 6aJ1JI0B B 0TMETKH

Ormerka Yucsi0 62,5108, HEOOXOAUMOE IS MOJTYYCHUS
OTMETKH
« 5» (OTIUYHO) 16 - 15
« 4y (xopo1io) 14 -13
« 3» (YIOBIETBOPUTEIHHO) 12 -10
« 2 « (HEeyTOBIIETBOPHUTEIIHHO) menee 10

OTBeTHI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuant

Al 1 1




_ -5+433. 0 1. 3. 9y0: L.
A2 1) X12 — Tv 2)0’ 5, 3) 1) 2; 4’ 2) 0; 3’ 3) 2.
1,6.
Bl 1) x <-1; 2) xe[0,5;5). 1) x <1; 2) xe[-0,5;5)
B2 (5; 1) (0; 3)
L. 17, }
C 1) 3 2) 2. 1) oa 2) HET KOpHEH.

KonrTpoabHnass padora Ne 2
CaoiicTtBa QpyHKuMA U UX rpaduku.
eab: mpoBepka 3HAHWA W TPAKTUICCKUX YMEHHUU OOYJarOIIUXCsl.

1 BapuanT
Al. Kakoii u3 rpadukoB, H300paXeHHBIX Ha pucyHKax 1) —4) 3agaer QyHKIHUU

B

=Y

E) 4
L
RS =
A) 1). B) 2). B) 3). ) 4).
A2. Haiinute o61acth onpeaesieHust QyHKIUU Yy =~/4x—1
A) X>2; B) x < 2; B)xz%;r)x§2.
A3.Ilo rpaduky dyakmun Yy = f(X) 1
YKa)KUTE T°
a) 00acTh OTIPEICIICHUS 3__4
byHKUINY; 2
0) HyM QYHKITNH; I ,
B) IIPOMEXYTKHU HOCTOSHHOT'O 4 241l 1es KNg [X
3HaKa (QYyHKIIUU; 15
') TOYKM MaKCUMyMa U MUHAMYyMa 1=4
byHKIINY; T3

1) IPOMEXKYTKH MOHOTOHHOCTH;

€) HauOoJiblliece ¥ HaUMEHBbIIIEE
3HAYCHHUS
byHKIINY;
&) 001acTh 3HAYCHUH (QYHKIIUU.
A4.Cpenn 3a1aHHBIX QYHKITAN
YKQXXUTE YETHBIC .



1) y=2x% 2)y=Jx; 3y
= 5X;

A) )un3); b)) B)
3).

2x+1
x(x-1)

B. Haiigute o0nacTh onpeneneHuss QyHKIUU Yy =

C. ITocTpoiite rpaduk GpyHKnun Yy = X? — 4X +3 ¥ yKa)KuTe ee CBOMCTBA.

2 BapuMaHT

Al. Kakoii u3 rpadukoB, U300pakeHHBIX Ha pUCyHKax 1) —4), 3amaeT GyHKIUIO?
¥ oa

) Y4>/ 2)
I N

3 )
" y A ¥
\
I [~ .
X //
A)1). b) 2). B) 3). I) 4).
1
A2. Haitnure o0nacTe onpeneieHus GyHKINN =
i pen dyHKI y 7o
A) x>3; b) x<3; B) x>3; N x<1/3.
A3.Tlo rpapuxy yukuun Y = f(x) Y
YKaXKUTE:

a) obnacth onpeaeneHus QyHKINY;
0) Hynu QyHKIUY;

B N O B O

B) IPOMEKYTKH IIOCTOSIHHOTO \
3HaKa I/ B 2
byHKINH, \ /.
T') TOYKA MaKCUMyMa ¥ MUHUMYyMa \
byHKIHY, =4

1) MPOMEKYTKH MOHOTOHHOCTH;
¢) HauOoJIbIlIee ¥ HAMMEHBIIIECE




3Ha4YeHUS (PYHKIINH;
) 00J1acTh 3HAYECHUH (PYHKIIUH.

A4. Cpenu 3a1aHHBIX (PYHKIIUHA YKa)KUTE HEUYETHBIE.
Dy=2 2 y=-; 3 y=5x
A) 1)u3); b) 2); B) 2)u3);

2+ X2
X(x—5)

T) 3).

B.Haiinqute o6sacts onpeneneHust QyHKIUN Y =

C. ITocTpoiite rpaduk GyHknum Yy = X? — 2X + 1 u yKaKuTe ee CBOWCTBA.

Kpurepuu onieHkr KOHTPOJIbHOI PadoThI

Samannsa bamer [Ipumeuanue
Al — A4 10 Kaxxnip1il npaBuiibHbIN OTBET 1 Oayn
B 2 Kaxxaplif mpaBuIbHBIN OTBET 2 Oasia
C 3 Kaxxaplif mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbli 6t 3a padboty — 15 6ansoB

IlIkaJia nepeBoaa 0a/1JI0B B 0TMETKH

OTmerka Yuciio 0215108, HEOOX0AUMOE VISl IOy YCHUS
OTMETKH
« 5» (OTIUYHO) 15-14
« 4y (xoporio) 13-12
« 3» (yIOBIETBOPUTEIIHLHO) 11-10
« 2 « (HEeYIOBIIETBOPHUTEIIHHO) menee 10

OTBeThI K KOHTPOJILHOM padoTe

xe[-30]ulL2]; ¢ ¥ npu
xe[0a]u[2;5];
e) VYuauo = 6, Y manm =- 1;
x) ye[-1:6];

1 Bapuaunr 2 BapuaHt
Al |B)3 Al
A2 | B)x> % b) x<3
a)xe[-3;5]; 6)-2; 4; B) y > 0 ipu a)xe[-3;4]; 6)-2; 1; B) y> 0 nipu
xe(-2;4); y <0 npu xe[-3,-2)u(L4]; y <0 npu
xe[-3;,2)u(4;5]; xe(-2,1);
A3 1"))Cmax =0,2; Xmin = 1; 11) (1) 0 Inpu r)xmax =2; Xmin = - 15 1) (1) T Ipu

xe[-12]u[3;4]; ¢ L mpm
xe[-3-1]u[23];

e) VYuau6 = 2, Y Hanm =- 3,
x) yel[-3;2];




A4 |B) 1 B) 2)u3)

B [ x#0;x=#1; x#0,; x#5;
y=x2-4x+3=(x-2)-1 y=x2-2x+1=(x—1)>
1)xe R; 2)ye[-1;+x]; 3) pynkuus | 1)xe R; 2) ye[-0;+x]; 3) pynkums
obmrero Buga; 4) y > 0 obmero Buaa; 4) y > 0 npu Bcex x
C npu x e(—o0;1)U(3;+); y <0 mpu kpome 1; 5) ¢ Tupuxell;+w);
xe($3);5) d T npu xe[2+x); ¢ b dnpu xe(-o0;1];

lupu xe(-0;2];

KonTtposabnasa padora Ne 3

Iloka3aTe/ibHbIE YPABHEHUSI 1 HEPABEHCTBA.
Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUU OO0YYarOIIMXCS.
1 BapuaHT

Yacms A

Al. Ykaxure npoMeKyTOK, COAEpKAIUNA KOPEHb YPAaBHEHUS 2" =8
1) (01); 2) (£2); 3) (2;3]; 4) (34).

2
A2. Pemnre HepaBenctso D' > —1

1) xeR; 2) peulenuii Het,  3) (-10); (= o0;-1) U (0:000).

1\ 1
A3. Peminure HEpaBEeHCTBO (Ej < @

1) (-»7]; 2) [74+); 3) [-7;+00); 4) (—oo=7].

A4. Pemite ypaBHEHUE 7% -14.7* =5
H-1; 2) T, 3) 1, 4) 35.

Yacmo B.

l x-3
B1. Ykaxute HamOosiblliee 11€JI0€ pEIICHHE HEPaBEHCTBA (Ej 216
i 3 -4.3*+3=0
B2. Haiinute KOpHU ypaBHEHUS — 49 +9o=VU, Ecnu nonyuniau asa
KOpHs1, TO B OTBETE
BIIUIINTE UX IPOU3BEAEHUE, €CIIU OJUH, TO €r0 3alUIINTE B OTBET.



Yacms C.

o x-3
C. Haiigute Bce lenble pelIeHHs HepaBeHCTBa | <777 <49,

Al. YkaxuTe NpoMexyTOK, COAEpKaIUi KOPEHb YPAaBHEHHUS 3*=9

1) (09); 2) (L2);

A2. Pemute HepaBencTBo 0,27 < - 0,04

2 BapuMaHT

Yacme A.
3) [2:3); 4) (34).
3) (-10); K

1) xeR; 2) peuieHUit HeT;

A3. Pemute HEpaBEHCTBO 1 <——
3 243

1) (—o5]; 2) (—o81];

A4. Pemure ypaBHeHHe 2% —2% =120

1)0; 2)3;

1

(—a0;=1) U (0;+00).

3) [5;+); 4) [-5+).

3) 12; 4)-3.

Yacms B.

x—2
Bl. YkaxuTe HauOosblliee 1€JI0€ PEIICHUE HEpPaBEHCTBA [5) > 27.

2X X
B2. Pemire ypaBHEHUS 5" +5" =2 Ecmu IOJIyYUJIU ABA KOPHs, TO B OTBETE

BITUIIIHUTE UX

MMPOU3BCACHHUEC, €CIIM OAHWH, TO €TI0 3allMIIIUTC B OTBCT.

Yacms C.

1
~ — _3
Cl. Haiinutre Bce 1enble pEUIEHUsS HEPaBEHCTBA 7 <7< 49,

Kpurepuu onieHkM KOHTPOJIbHOI PadoThI

3amaHus bamer [Tpumeuanne
Al — A4 4 Kaxx b1l npaBuiibHbIN OTBET 1 Oayn
B1 -B2 4 Kaxxnip1il npaBuiibHBIN OTBET 2 Oaiia
C 3 Kaxnprit npaBmiibHbIN 0TBET 3 Oasia

MaxkcumanbHbIi 6amn 3a padboty — 11 6an10B




IIIkana nepeBoaa 0a/JIOB B OTMETKH

OTMeTKa Yucmo 621108, HEOOXOAUMOE JIS TOJTYYEHUSI
OTMETKH
« 5» (OTINYHO) 11-10
« 4y (xoporo) 9-8
« 3» (YIOBIIETBOPUTEIHHO) 7-6
« 2 « (Hey1IOBIECTBOPUTEIILHO) MeHee 6

OTBeThI K KOHTPOJILHOH padoTe

1 BapuanT 2 Bapuant
Al |x=3;3) (23], x=2;3)[2;3),
A2 |1)xeR; 2) peuICHUI HeT;
A3 x> 7; 2) [7;4); x> 5; 3) [5+);
Ad |1)x= -1, 2) x = 3;
B1 x< - 1, HaubOoubIIee IeI0e x< - 1, HaubOonbIIee 1enoe
emenne X =-—1. emenue X =—1.
B2 [x1=0;x=1;0-1=0 x=0;
C |3 <x<5;x=34. 2 <x<5;x=2;3;4.

KonTpoabnasi padora Ne 4
Jlorapudmuyeckne ypaBHEHHS U HEPABEHCTBA.

Heab: mpoBepka 3HAHWM W TPAKTUYECKUX YMEHUU OOYyHaronIuxcs.
1 BapuanT
Al. Yopoctuth BbIpakeHne u Hadth x:lgx=1g8+21g5-1g10 -Ig2
1)10; 2) -1; 3)-10; 4)O0.
A2.Hatinure kopenb ypaBHeHus 1092(3x +1) =3
1) 11; 2)1; 3) -10; 4) %

A3. YKkaxnuTe MpOMEXyTOK, KOTOPOMY MPUHAJUICKHUT KOPESHb YPaBHCHUS
logs (4—x) +logs2=1
1)(-3;-1);2)(0;2);3)[2;3];4)[4:8]

A4. Haitnute cymmy KopHei ypaBHeHHsI log, x* = log, (9% — 20)
1)-13; 2)-5; 3)5 4)09.

AS. Pemnre HepaBeHcTBO logs(4—2x) =1

1) (-0;0,5152) (=032 1;3) [ 25+ 00);4) [ 0,5; + 0).

B1. Pemmute HepaBenctBo log:(3x+2) >log, (x—1)

1)(1;+o); 2)(-oo;—§ 1;3) [ -1,5; —%]; 4) pelreHui HeT.



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

9

1) (-10; +o0); 2) (-00; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haiigute 4YHWCIIO IENIBIX OTPHIATEIBHBIX PEHICHUNA  HEpaBEHCTBA
lg(x+5) < 2-1g2

1) 5; 2) 4, 3) 10; 4) HU OJTHOTO.

2 BapuMaHT

Al. Yopoctuth BeIpakeHne u Hadth x:lgx =1g 12 -1g 3 + 2Ig7 -1gl4

1)14; 2) -1; 3)-10; 4)O0.
A2.Haiimute kopeHb ypaBHeHus 10Qs(2x -4) =2

1) 11; 2)14)55; 3) -10; 4) %

A3. YkaxuTe npoMeKyTOK, KOTOPOMY IIPUHAJIEKUT KOPEHD YPAaBHEHUS
10g0,4 (5 —2x ) — 10g0,4 2=1
1) (-0;-2);2) [-2;11:3)[ 152 ];4) (25 +o0).
A4. Haitnute cymmy KopHe# ypaBHeHus Ig (4x —3) = 2 Igx
1) - 2; 2) 4, 3) -4; 4) 2.
AS. Pemnre HepaBerctBo logg (5 —2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + ©); 4) ( -10; + ).

B1. Pemmure HepaBencTBolog 1 (4x -2) <log 1 (3x +1)
3 3

1) (3;+00);2) (-o0; —% 1;3)[-1,5; —% ]; 4) pereHuii HeT.

B2. Pemmte HepaBeHCTBO log, (1-1,4x)<-1.
3

D (0,540 2)(os—22 ) 3)(14:2); 4)(05;7)

C. Haiinure yucio meiblX pelieHWid  HepaBeHCTBa logs(x -2) < 1
1)5; 2)4; 3) 6eckoHeyHO MHOTO; 4) HM OZHOTO.
Kpurtepuu ouieHKH KOHTPOJIbHOM PadoThI

3aganus bamnel [Ipumeuanue
Al - A5 5 Kaxxaplit mpaBuibHBIN OTBET 1 Oamn
B1 B2 4 Kaxxaplif mpaBuIbHBIN OTBET 2 Oajia
C 3 Kaxxaplii mpaBuiIbHBIN OTBET 3 Oasia

MakcuManbHblid 0as 3a paboty — 12 6anjioB

IlIkaJsia nepeBoaa 0aJ1JI0B B 0TMETKH

OTmerka Yucii0 62,108, HEOOX0AUMOE LIS MOJTYYCHHUS
OTMETKH
« 5» (OTINYHO) 12 -11
« 4y (xoporio) 10-9
« 3» (YIOBIETBOPUTEILHO) 8-7




‘ « 2 « (HeYJIOBJIETBOPUTEIILHO) ‘

meHee 7

OTBeThI K KOHTPOJILHOM padoTe

1 Bapuaunr 2 Bapuant
Al [1)10 1) 14
A2 | 4) % 2) 14,5
A3 | x=2;[2;3] (3) x=21; (2, + ) (4)
A4 |x1=4; x,=5; 4+5=09; (4) x1=1;, x2=3; 1+3=4;(2)
A5 xe(-;0,5](1) xe(-o;-1,5) (1)
Bl |xe (1; +0)(1) xe (3; + ) (1)
g |*€ (1L 2)@) xe (oo -2)(2)
ST
c1 |*e (-5;45], x=-4;-3;-2;-1. xe (2;7], x=-3;4;5;6;7.(1)
2)

KonTpoabnass padora Ne 5

Tpuronomerpuyeckue npeodpPa3oBaHUsI BbIPA'KEHMI.

Henab: npoBepka 3HAHWA W NPAKTUYECKUX YMEHHUUA OOydaroUIuXcs.

1 Bapuant
Al. Beruucaure: sin 30°
1)0,5; 2) 1; 3)?; 4)%.
A2. Ha xakoM u3 uepTtexeit n300paxeén rpadux GyHKL 17
cos(X+—)
Puc 1 6
Puc 2
N N N N
\ \ ‘ \ N[ LA N, AN
3]s —25-:1/—11 —in Y= —Us-n/U 0 |"SY 11/2:1 Py v T '“%5"_/‘( 165 "‘\QS" Woofs 1"\"_}{ 2
Y )’ )4
Puc 4
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Puc 3

A3.HaiinmuTe 3HaueHne BeipaxkeHus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) —4; 3)6; 4~/24)
A 4. YopocTtute, UICNI0JIb3Yys (HOPMYJIbI IPUBEACHUS: COos(m-a)-COS(27t-
0,)+C0S%a

1) 2cos*a;  2)1; 3)0; 4)2sin?q.
AS. Tloctpoiite rpaduk yakoum Yy = 3Sinx U yKaxuTe o00JacThb
ONpEICIICHHS

U 00JacTh 3HAYCHUH (PYHKIUU.
A6. Onpenenute 3HaK Bbipaxenus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HEeT BEpPHOTO OTBETA.
B. [Ilo 3amaHHOMY 3HaY€HWIO TPUTOHOMETPUUECKON PYHKIUU, HAWAUTE
3HAYCHUE

ctg a, ecnwm sin 0=0,8 u %<a< T.

C. JlokaxuTte TOXKIECTBO:

2sin? « _
> — =tg2a
tgo - (COS” ¢ —sin” &)
2 BapMaHT
Al. Beraucaure: cos 30°
1)0,5; 2) 1; 3)?; 4)%.
A2. Ha kakoMm u3 yepTexeit nzoopaxen rpaduk GyHk cos(x — 1 )
. 6
N N N AN "
\ \ /7 |\ \NEVZERN T\ /TN PAERN
T i Y 725,1/711 Tk N 43511/0 ofs Nk 1 :r:/Q:r( iy Mzl —1[\\25:1_/—( o —n\QSn‘;/ = ln\n_‘}{ ATEE R
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Puc 1 Puc 2
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A3.Haiinute 3navueHne BeipaxkeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) —4; 3)6; 4~/24)
A 4. YpocTuTe, UCroiib3ys (opMyJIbl IIPUBEICHUS: sin (n-a)-cos(% -
0,)+C0S%a

1) 2cos?a; 2)1, 3)0; 4)2sin?a.
AS. Tloctpoiite rpaduk dyaknun Yy = 1 + COSX U yKaOKUTE 001acTh

ONPENEIICHNUSI U O
MHOKECTBO 3Hay€HUU (YHKIIHUU.
A6. Onpenenute 3HaK Bbipaxkenus: Sin100°- cos 100°.
1)+; 2) -; 3)0; 4)HET BEPHOI'O OTBETA.
B. [TIlo 3amaHHOMY 3HAaY€HUIO TPUTOHOMETPHUUECKONU (PYHKITNHU, HAMIUTE
3HaueHue tga,

eciau coS o= 0,8 u %<a< T
C. Jloxaxxure TOXIECTBO:
2cos’ o -tgo
sin® o — cos?
Kpurepuu onieHkr KOHTPOJIbHOI PadoThI

= -192a

3aganus bamnel [Ipumeuanne
Al - A6 6 Kaxxnp1it mpaBuibHBIN OTBET 1 Oamn
B 2 Kaxx11p1il npaBuiIbHBINA OTBET 2 Oaiia
C 3 Kaxx1ip1il npaBuIIbHBIN OTBET 3 Oasia

MaxkcumanbHbiii 6 3a paboty — 11 6asioB

IlIkaJsia nepeBoaa 6aJ1JI0B B 0TMETKH

OT1meTka Yuciio 0a1510B, HE0OX0AUMOE ISl TOJTyYEeHUS
OTMETKH
« 5» (OTJIIMYHO) 11-10
« 4y (xopo1io) 9-8
« 3» (YIOBIETBOPUTEILHO) 7-6
« 2 « (HEeyTOBIIETBOPHUTEIIHHO) MeHee 6

OTBeTHI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuanr
Al 1)05 3) ?
A2 |puc4 puc 2
A3 |14 3) 6




A4 [3)0 2)1
AS xeR;ye[-3;3] xeR;y e[ 0; 2]
A6 |2)- 2) -
3 3
B 173 4
C Hcnonszyem dopmyiibl nBoiiHoro | Mcnons3yem (popmyssl ABOMHOTO
yria yria

KonTtposabnas padora Ne 6
Tpuronomerpnuyeckue ypaBHeHUsI U HEPaBEHCTBA.

Heab: npoBepka 3HAHUM U MPAKTUYECKUX YMEHHUH OOYyYaroluxcs.
1 BapuaHT

Al. arccosa mmeeT CMBICI, CIIH:
a)ac[0;n]; 6) ac[-1:1]; B)ae[-g;g];r)ae(-l;l).
A2. Pemennem ypaBHeHuss COSx =0 sABISIIOTCS:

a)x:g+2nn,nez; 6) X =nn, neZ; B)X:g+nn,nez; r)X=n+2zn,

nel.
A3. Bounciure: arcsin 0 + arctg+/3
a)0,5; 6) 1; B)%; r)
A 4. YpaBHenne 2tgx = -3:

a) UMEET OJHO pelieHue; 0) He UMEET PEIICHUS;, B) UMEET JBa PEIICHUS,
') UMeeT OECKOHEYHOE MHOKECTBO PEILICHHUIA.

AS. YpaBHeHue sinx =3 pmeer pELICHHUS:
2

J2
5

a) X =(—1)”%+2nn, neZ, 6) x=(-1)”§+2nn, neZ; B) X=(—l)”g+nn, neZ;

r)x=(-l)”%+nn, neZ.

B. Pemnre ypaBHeHuUs:

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

C. Pemute HepaBeHCTBA:

a) sinx> %; 0) cost<%



2 BapuaHT
Al. arcsina mMeeT CMBICII, E€CIIU:

a)ae[0;n]; 6)ae[-1;1]; B)ae[-g;g];r)ae(-l;l).
A2. Pemienuem ypaBHeHUS COSx = - 1 SIBJISIIOTCS:

a)x:g+2nn,nez; 0)X=nNn,ne’; B)X=g+nn,nez; r)X=n+2zn,

nelZ.
A3. Beruucnure: arcos 0 + arctg 1

3
) 1- z. iy
20.5; 6) 1; B >
A 4. YpaBuenne Ctgx - 4=0:

a) UMEET OJHO pelieHue; 0) He UMEET PEIlICHUs; B) UMEET JBa PEIICHUS,
') UMeeT OECKOHEYHOE MHOKECTBO PEILICHHUIA.

AS. YpaBHeHue sinX :73 VIMEET PEIICHUA:
a) X :(-l)”%+2nn, neZ; 6)Xx :(-l)”g+2nn, neZ; B) X :(-1)“g+nn, neZ;

r) X =(-1)”g+nn, neZ.

B. Pemnre ypaBHeHuUs:

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

C. Pemre HepaBeHCTBA:

V3 V2

a) COSX> —; 0) sin2x>-——,
2 2

Kpurtepyuu ouieHKM KOHTPOJIbHOM PadoThI

3aganus basnel ITpumeuanne
Al - A5 5 Kaxxaplii mpaBuiibHBIN OTBET 1 Oasr
B 6 Kaxx11p1il npaBmIbHBIN OTBET 2 Oaiia
C 6 Kaxx11b1il npaBmiibHBIN OTBET 3 Oasa

MakcuMmanbHblid 60asut 3a padboty — 17 6asioB
IlIkana nepeBoaa 6a/1JI0B B 0TMETKH

Or1merka \ Yuciio 62,108, HEOOXOAUMOE LISl MOJTYYCHHUS




OTMETKH
« 5» (OTINYHO) 17-16
« 4y (xopor1iio) 15-14
« 3» (YIOBIETBOPHUTEIHHO) 13-11
« 2 « (HEeyAOBIETBOPUTEIIHHO) MeHnee 11

OTBeTbI K KOHTPOJILHOH padoTe

1 Bapuanr 2 Bapuant
Al |0) 0)
A2 | B) T)
A3 | B) T)
A4 | 1) T)
A5 |B) B)
a)x:+3+27” +4nn, neZ; a)X =( - 1)”—-?+2nn neZ;
B 6)x=n+2nn,neZ;B)X=—%+ 6)x=0+nn,neZ;B)x=—%+2nn,
2nn, ne’. neZ
a)%+2;zn§xs%[+27zn, NeZ; a)—%+2;zn£x£%+27zn, nNeZ;
C
0) Z+7zn<x<7—7r+7zn, neZ. 0) —£+7zn3x£5—”+7zn, neZ.
8 8 8 8

KonTposabnass padora Ne 7
KomOuHaTopuka, CTAaTUCTUKA U TeOPHUsi BEPOSITHOCTEN.

Leab: nmpoBepka 3HAHWM U MPAKTUYECKUX YMEHHM OOYyYaromuxcs.

YpoBens A.
Al.J115 KaXJI0r0 U3 OMMCAHHBIX COOBITUI ONPEACIIUTE, KAKUM OHO SIBJISICTCS:
HEBO3MOXHBIM, JIOCTOBEPHBIM WUJIU CIyYalHBIM:
1) 3aBTpa OymeT xopolias moroa;
2) B siHBape B rOpoJie MOUJIET CHET;
3) B 12 yacoB B ropoje UAET A0XK/b, a yepe3 24 yaca OyAeT CBETUTh
COJIHIIE;
4) Ha IeHb POKIEHUS BaM MOAAPSIT TOBOPAILIETO KPOKOIUIIA;
5) kpyraast OTJIMYHUIA TIOJIYYUT JIBOMKY;
6) kKaMeHb, OpPOILIEHHBIN B BOAY YTOHET.
A2. Onpenenute Mofy, cpeaHee apudmernyeckoe u pazmax psiaa: 5,6, 11, 11, — 1.
A3. KakoBa BEpOSITHOCTb TOr0, YTO 33JlyMaHHOE JIBY3HAUYHOE YUCJIO ACIUTCA Ha 3
win genutces Ha 27 Omnpeaenute BUA COOBITHS.
a) CJIOKeHUe COObITUH;  0) Mpou3BeACHUE COOBITHIA.



A4. BoruncnuteC; -CS —C2-CZ.

AS. Ha cron OpocaroT JiBa UTpalibHBIX TeTpadjapa (cepblil M Oelblif), Ha TpaHsIX
KaXXI0ro M3 KOTOPBIX TOYKaMHM 00o3HaueHbl uncia oT 1 g0 4. CKoJbKo
pa3MuYHBIX Map YHCEN MOXXET MOSBUTHCA HA TPaHIX 3TUX TETPadApoB,
COIIPUKACAIOUINXCSA C TTOBEPXHOCTHIO CTOJA?

A6. 13 10 nepBbIX HaTypaJbHBIX YUCEN CIy4YallHO BEIOMPAIOTCS 2 YHUCIIA.

Berancnute BEpOSITHOCTH
CIIEYIOIIUX COOBITHIA:

a) OJIHO W3 BBIOpAHHBIX YHMCEN — JIBOMKA; 0) 00a yucia HEYETHBIE.

Yposens B.

B7. B Opurage 4 xeHmuHbl W 3 MyxuuHbl. Cpenu 4YieHOB Opuranabl
pasbirpeiBatoTcst 4 Ousera B TeaTp. KakoBa BEpOSTHOCTH TOrO, YTO CpEIU
oOJsanareneil OUIECTOB OKAXKETCS 2 KEHIIUHBI U 2 MY>KUUHBI?

B8.Ha kaxmoli kapTouke HamucaHa ojJHa U3 OYKB K, JI, M, H, 0, m. YeTbipe
KapTOYKW HAyraJl BBIKJIAJbIBAIOT OJHY 3a ApYyroi B psa. KakoBa BEpOSTHOCTS,
YTO MPHU BBIKJIABIBAHUY TTOJYYUTCS CIOBO «KJIOM»?

Yposens C.

C9. Haiinute BepOSITHOCTh TOTO, UTO CIIy4ailHBIM 00pa3oM BbIOpaHHOE
JIBY3HAUHOE YMCIIO ITpu AesneHuu Ha 11 naet B ocratke 10.

2 BapuaHT
Yposens A.
Al.Jlj151 KaXJI0T0 U3 OMUCAHHBIX COOBITUN OMPEACIIUTE, KAKUM OHO SIBJISICTCSI:
HEBO3MOXHBIM, JIOCTOBEPHBIM WUJIU CIyYalHBIM:
1) BBI BBIXOAUTE HA YJIUILY, @ HABCTPEUY UJET CJIOH;
2) Bac mpuriacsT jJereTs Ha JIyny;
3) uepenaxa Hay4YHUTCsl TOBOPUTD;
4) BBIMIAJIET KEITHIN CHET;
5) BBI HE BBIMTPAETE, YIACTBYS B OCCIIPOUTPHIIITHON JIOTEPEE;
6) mocJie yeTBepra OyIeT MATHUIIA.
A2. Onpenenute Moy, cpeHee apuMeTHIecKoe u pasmax psga: 15, 4, 12, — 3,
15.

A3. KakoBa BEpOATHOCTh TOT'O, YTO MEPBOE M3 3aTyMaHHBIX JIBY3HAYHBIX UYHCEI
JEJTUTCS Ha 2, a BTOpoe — AenauTcs Ha 5?7 OnpeaenuTe BUl COObITHS.



a) clokeHrue 0) mpou3BeeHue COOBITHH.
COOBITHH;
A4. Beraucnure A4; - 42 .
AS. U3 kopobku, copepxaiieid 8 MEIKOB pa3inyuHbIX IIBETOB, ['eHa u Tans Oepyt
no onHoMy Menky. CKOJBKO CYIIECTBYET pa3IMYHBIX BapHAHTOB TAaKOTO
BBIOOpA ABYX MEIKOB?

A6. 13 10 nepBbIX HaTypaJbHbBIX YUCEN CIyYallHO BEIOMPAIOTCS 2 YHUCIIA.
Breruucnure BEpoOATHOCTH
CIHEAYIOITUX COOBITHA:
a) OJIHO W3 BBIOpAHHBIX YHCEN — eIMHMIIA; 0) 00a JYucia YeTHbIC.

Yposens B.
B7. B ypue 6 OGenbix u 4 yepHbiX mapa. M3 3Toil ypHBI Haymady HU3BJICKIH 5
mapoB. KakoBa BEpOsSTHOCTh TOTO, UTO 2 U3 HUX Oelble, a 3 uepHbie?
B8.Ha kaxx10i1 kapTouke HamucaHa ojiHa U3 OyKB p, C, T, ¥, JI, X. YeTblpe KapTOUKu

HayraJ BBIKJIAJIBIBAIOT OJHY 3a APyrou B psAn. KakoBa BEpOATHOCTB, YTO IpPH
BBIKJIA/IBIBAHUU TTOJIYYUTCS CIIOBO «CTYID»?

Yposens C.

C9. Haiinure BEepOsITHOCTh TOTO, UTO CIIy4ailHBIM 00pa30oM BBIOpaHHOE
JIBY3HAYHOE YMCJIO IIPpU JeseHuu Ha 13 naet B ocrartke 5.

Kpurtepuu oueHKH KOHTPOJIbHOM PadoThI

3amaHus bamer [Tpumeuanne
Al - A6 6 Kaxxnplit mpaBuibHBIN OTBET 1 Oamn
B7,B8,C9 9 Kaxxaplif mpaBuIbHBIN OTBET 3 Oasia

MaxkcumanbHblil 6amt 3a padboty — 15 0asioB

IlIkaJsia nepeBoaa 0a/1JI0B B 0TMETKH

OTmerka Yuciio 0215108, HE00OX0AUMOE ISl IOy YCHUS
OTMETKH
« 5» (OTINYHO) 15-14
« 4y (xopo1o) 13-12
« 3» (YIOBIETBOPUTENIHHO) 11-10




‘ « 2 « (HeYJIOBJIETBOPUTEIILHO) ‘ menee 10

OTBeThI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuaunr
1) ciyd; 2) nocToB; 3) ciayd; 1) HeBo3; 2) cinyd; 3) HEBO3; 4)
Al 4)HEBO3M; CIyY;
5) cnyd; 6) 1OCTOB. 5) HEBO3; 6) TOCTOB.
Ap | MOZa paBHa 11; pazmax 12; cp. MoJia paBHa 15; pa3max 18; cp.
apud. 6,4; apud. 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
A6 |2)0.2;6) 2 2)0.26) -
18 5
1 1
B8 1360 720
0,1 N
C9 30

4. KOMIIJIEKT KOHTPOJIBHO - OHEHOYHbLIX CPEJACTB.
3aoanue 01 IK3AMEHYI0ue20
a) UHCMPYKYUS
[Tpu BemomHeHuy 3amanust No 1 CTyIeHThI JOIDKHBI POJEMOHCTPUPOBATH 0A30BYIO
MaTeMaTUYECKyl0 KOMIIETEHTHOCTb. B 3TOM 4acTH mpoBepsieTCs  BIIAJCHUE
OCHOBHBIMU JITOPUTMAMHU, 3HAHUE U IOHUMAHUE KITFOUYEBBIX 3JIEMEHTOB COJIEP/KaHUS
(MaTemMaTU4eCKUX TOHSTH, UX CBOWCTB, MPUEMOB PEIICHUS 3a/1a4 U TIp.), YMEHHUE
NOJIb30BATHCS MATEMaTHYECKOW 3alMChIO, PEIIaTh MAaTeMaTHYECKUE 3a/1a4yd, HE
CBOIMIIME K MNpAMOMY TPUMEHEHHIO QITOPUTMA, a TakkKe MPUMEHATh
MaTeMaTUYECKUE 3HAHUSI B MPOCTEHIIIUX MPAKTUYECKUX CUTYaITUSIX.
3amaHue camoe MpOCTOE, KaK MPAaBWIIO, HAIPABICHO HA MPOBEPKY BIAJICHUS
(hopMaJIbHO-OTIEPATUBHBIMIA HABBIKAMHM — BBITIOJTHEHUE apU(PMETUUECKUX ICUCTBHIMA
HaJl JCWCTBUTEIbHBIMU U KOMILIEKCHBIMHU YMCIIAMU;
-pellicHie JIMHEWHBIX YpaBHEHWUN, HEPABEHCTB, KBAJIPATHBIX, OWKBAJPATHBIX,
BbIuncieHue onpenemmrenei 11 mopsiaka, I ero nopsiaka;
- U3BJICUCHHUSI U3 YUCEJL, JICUCTBUS C KOPHSIMU;
-BO3BE/ICHUE B CTENEHb, JCUCTBUS HAJl CTEICHSMU;
-BBIIIOJIHEHUE JCWUCTBUM Haja anreOpandecKUMU BBIPDOKCHUSIMU, 3Has CBOMCTBA
CTEMEHEM, T0rapuQmoB;



-IOCTpOEHHE  TpadUKOB  AJIEMEHTAapHBIX  (PYHKLMI,  TMOKa3aTenpHOM |
Jorapu(pMUIECKOM.

3ajaHue BapuaHta 2 HalpaBiIeHO HA TMPOBEPKY BIAJCHUE MaTepuajioM Ha
MOBBIILIEHHOM YpoBHe. Ero Ha3zHauenune — qud@epeHimpoBaTh XOpoIo YCIeBaOIHMX
CTYZIEHTOB. 3aJ]aHMe BTOPOTO BapHaHTa JTUPQPEPEHIIMPOBAHHOTO 3a4eTa HAMPABJICHBI
Ha MPOBEPKY TaKKUX Ka4eCTB MAaTeMaTU4eCKOM MOATOTOBKU CTY/ICHTOB:
- YBEpEHHOE BJaJicHre (DOpMalIbHO-ONEPaTUBHBIM aIreOpanvdecKuM arrmapaToM;
- YMEHHE peliaTh alreOpanvecKue 3aiadd, MPUMEHSS Pa3IUdHbIe TEOPETUICCKHUC
3HaHUS Kypca T€OMETPUH;
- YMEHUE pelliaTh KOMIUIEKCHYIO 3a]1a4y, BKITIOYAIOIIYIO B Ce0s 3HAHUS U3 Pa3HbIX TEM
Kypca,
- YMEHHUE MaTeMaTU4eCKH TPaMOTHO U SICHO 3alycaTh PEIICHUE, IPUBOAS MPU 3TOM
HEO0XOIUMBIE TIOSICHEHHSI 1 0OOCHOBaHMUS,
- BJIQJICHUE IIIUPOKUM CIIEKTPOM IPUEMOB U CLIOCOOOB PacCy KICHUI.
Bce 3amanus TpeOyroT OTHOM 3aKCH PEIIeHU 1 OTBETA.

3ajaHne CUMTAETCsl BBIIOJHEHHBIM BEPHO, €CIIM CTYJEHT BHIOpai MPaBUIIbHBINA

MyTh PELICHUs,, W3 MHMCBMEHHOM 3allMCH PEUICHHUs MOHITEH XOJ €r0 PacCyKICHUM,
NOJy4YeH BEpHbIM OTBeT. B 3TOM cilyuae eMy BBICTABISIETCSl TOJHBIN  Oal,
COOTBETCTBYIOIIMI JaHHOMY 3aJaHuio. Eciy B pelieHuu JomylieHa ommoka, He
HOCSIIAs MPUHIUITAAILHOTO XapakTepa U HE BIMSIONIAS Ha OOIILYI0 MPaBHUILHOCTD
XOJla PelIeHUs, TO CTYJCHTY 3aCUUThIBaeTCS Ha 1 Oayn HIKe ykazaHHoro. B ciydae,
€CJIM OTBET HEBEPHBIN WU OTCYTCTBYET, BhICTaBsieTcs: 0 OaUioB.

MaxkcumalibHOE KOJTM4eCTBO Oa/UIOB — 1-bIif BapraHT — 3 Oaia.

MakcumalibHOE KOJTMYEeCTBO OAUIOB 3a 2-0M BapyaHT - 5 OaJlIOB.

Bpewms BemonHenns 90 MUHYT.
3ananue: 1 —blii 1 2-0i1 BApUAHT NPUIIAratOTCS.

3amanus i muddepeHIMpOBAHHOTO 3a4eTa (TMCbMEHHAst KOHTPOJIbHAS

paborta).
BapuantNel
3ajganme 1. BerauciauTh onpenenuTeb:
3 2 5
2 3 1
2 1 11

3ananue 2. Pemmuth OMKBapaTHOE YpaBHEHUE:

4x* - 65x2+16=0
3ananme 3. Pemmts norapudmMuydeckoe ypaBHEHHE
logs(x + 10) =2

3aganue 4. Pemmth NokaszarelibHbIC YPABHEHUS.



1) log2401=4 2)258==

5

3aganue 5. Pemmth uppaliMoHaIbHOE YpaBHEHHE.

Vhx+1 =/2x+ 10
Bapuant Ne 2

3ananue 1. [lana cuctema CJIY, BEIYUCIIHTS X.

x+5y-z=7
2x-y-z2=4
3x-2y+4z=11

3aganue 2. PemnTs OMKBapaTHOE ypaBHEHUE:
36x*—13x2+1=0
3amanme 3. Pemmts norapudmudeckoe ypaBHEHHE

logox (2x? — 5x +2) =2
SaHaHI/Ie 4. PemmTtb nokasateiabHOE YpaBHCHHUC.

272+ 77 =687
3aganue S. Permmth uppaioHaIbHOE YpaBHEHUE.

JE2x—1)(Ex+1)=x+1

Ilaxem sx3amenamopa
- KOJIMYECTBO BAPUAHTOB 2
- BpeMsl BeIOJIHEHUSA — 90 MUHYT

- 000pyI0BaHKE: 3aJIaHKE, JIUCTHI CO IITAMIIOM JJIsI BHIIOJIHEHUSI KOHTPOJIBHOM

paboThI, TMHEWKA, KapaH/Ialll, KaJbKYJISITOPHI.
CryneHTam pa3peniaeTcs UCIoJb30BaTh CIPABOYHbIE MAaTEpUAIIbL:
- TaOJIUITy KBAJPATOB JBYX3HAYHBIX YHCEIT;
- (hopMyIIBI KOpPHEH KBAIPATHOTO YPABHEHUS;
- TO’KJIECTBA COKPAIIICHHOTO YMHO)KCHHUS;
- YUCJIa ¥ KOOPAUHATHI;
- apu(MeTHUIeCKe KOPHU;
- CTETICHH;
- orapuMsl.

Jluteparypa:
1. boromonos H.B., IIL.M. Camoiinenko «MartemaTukay,
CCV¥Y3o08., Soe uza, Crepeotun — M.: JIpoda, 2008, 395c.

y4eOHUK ISt

2. Hanasa A.A. Coopauk 3aaa4d mo matematuke — M.: ®opym: UTHDPA, 2007.



3. Nutre A.I'. CipaBOYHUK 110 MaTEMaTHUKE.
NuTepHeT —pecypcesl:

http://festival. /September. ru/.

htt://www. fero. ru.

www. Mathematics.ru/

KPUTEPUH OLICHKU:
- IOJDKHO OBITH MAaTEMATUYECKU TPAMOTHBIM;

- IOJKEH OBITh MOHSITEH X0/ PacCy>KICHUSI aBTOpa padOThI;

- peIIeHne MOKET OBITh TPON3BOJIHHBIM;

- IOJIHOTa U 00OCHOBAHHOCTH PACCYKIACHUI OIEHUBAIOTCS HE3aBUCHUMO
BBIOPAHHOTO METO/Ia PEIICHUS;

- MOXHO HCIIOJb30BaTh 0€3 JOKA3aTeNIbCTB U CCUIOK JIFOObIE MaTEMaTUYECKUES
dakThl, cofiepkamuecs B ydaeOHUKaX U YU4€OHBIX TTOCOOUSIX, TOMYIIIEHHBIX
MunucrepcTBOM 00pa3zoBanus U Hayku PO.

Kpurepuu onenkmu:

- omueHka — 5 («OTJIMYHO) CTAaBUTCS CTYACHTaM, YCBOHMBIIMM B3aMMOCBS3b
OCHOBHBIX TOHATUNA JUCHUIUIMHBI, MPOSBHUBIIMM TBOPYECKUE CIOCOOHOCTH B
MOHUMAaHUH, W3JI0KEHUH W MCIOJIb30BAHUM Yy4e€OHO —IPOrpaMMHOr0 MaTepualia
(17151 BBITIOJIHEHUS MTUCbMEHHOM PabOThI).

- oneHka — 4 («XOpoIlo») BBICTABJISETCS CTYACHTY, 3a XOpPOIIHUE 3HaHUS,
MOKA3aBIIEMy CHUCTEMAaTHUUYECKUU XapakTep 3HAaHUW 1O JUCHMIUIMHE K HUX
MPUMEHEHUIO BBITIOJIHEHUSI KOHTPOJIBHON paboThl B XOJI€ NalbHEUIIEeH y4deOsbl.
JlomyckaroTcsi OTAEbHbIE HETOYHOCTH. .

- omeHka 3 («yJOBJIETBOPUTEIHHO») CTABUTCA CTYyJEHTaM, OO0JagaloniuM
HEOOXOJMMBIMH 3HAHUSIMHM, HO JOMYCTUBIIMMHU HETOYHOCTU B OIpEICICHUU
MOHSATUHM, B IPUMEHECHUM 3HAHUM JUIA PELICHUsS [TPAKTUYECKUX 3aJaHUM, HE yMET
000CHOBBIBaTh CBOM PACCYKJICHHUSI, CBSI3bIBATH TEOPUIO C PEATbHOCTHIO.

- oneHka 2 («HEYJOBJIETBOPUTEIHHO») CTaBUTCSA CTYJAEHTaM, WMEIOIIUM
pa3po3HeHHbIE W  O€CCHCTEMHbIC 3HAHHUS, HE YMEET BBIICNATH TJaBHOE U
BTOPOCTENEHHOE, JOMYCKAeT HETOYHOCTH B OINPEIEICHUN MOHITUM, UCKAXKAET UX
CMBICII, HE MOXKET MPUMEHSTH 3HAHUSA JJIs1 PEIICHUs MPAKTUUECKHX 3a1a4 (I1ubo 3a
MOJIHOE HE3HAHHE U HETTOHUMaHue yueOHOTO MaTepHuaa).

[IIxana oreHkr 00pa3oBaTEIbHBIX TOCTHKECHUIM

IIpouent OueHka ypoBHS NIOATOTOBKH
pe3yJbTATUBHOCTH -
0as1 (0TMETKA) BepOaIbHBIA aHAJIOT
(mpaBWIBHBIX
OTBETOB).
90 - 100 5 OTJINYHO
80 -89 4 XOPOIIO




70-79 3 YJAOBJIETBOPUTEIHHO

menee 70 2 HEYIOBJIETBOPUTEIHHO

KonrpoabHasi padora Ne 8
IIpousBoaHas.

eab: mpoBepka 3HAHWA W TPAKTUICCKAX YMEHHUU OOYJarOIIUXCsl.
1 Bapuant

YpoBens A.
Al. Haiizure f *(4), ecm f(X) = 4/x 5.
1) 3; 2)2; 3) -1; 4) 1.
A2. VKaXuTe MPOU3BOJHYIO (PYHKIHUU g(X)=X>+COSX.

3 3
1) 2x+sinx; 2)2x-sinx;  3) %+sinx; 4) %—sinx.

A3. YpaBHeHUE KacaTelbHOU K rpaduky QyHKIUU Y= =a® TOYKE C a0CHHCCOM
X+

Xo= -3 UM€EEeT BUJL:
1) y=7x+13; 2) y=7x+15; 3) y=—7x+15; 4) y=—T7x+13.

Ad4. Teno nBWXKETCS MO MPSIMOM TaK, 9TO PaCCTOSTHUE S(B METpax) OT HETO JI0
To4yku B 310l npsamoit
U3MEHSCTCS M0 3aKOHY S(t)=3t*-12t+7 (t — BpeMsi IBM)KEHUS B CEKYHaX).
Yepes CKOJIBKO CEKYH]T

MOCJIe HaJasa JIBMKEHUST MTHOBEHHAs CKOPOCTh Tena Oyner paBHa 72 m/c.
1) 16; 2)15; 3) 14; 4) 13.

Yposens B.
BS. Ha pucynke uzo0paxén rpaduknpou3BOAHON HEKOTOpOW (YHKIUU
y=f(X), 3a7aHHON HA
npoMmexyTke ( - 3; 3). CKoIbKO TOYeK MakcumMyMma umeet pynkmus f (x) Ha
3TOM MPOMEXKYTKE?

B6. Haitnure yrioBoit koadduimeHT kacateiabHOH K rpaduky (QyHKIHUH
y=x"—-2x"+3x—13 BTOuKe x,=-1.



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

C8. Haiinure cymMMy TaHTEHCOB YIJIOB HAaKJIOHA KacaTENbHBIX K Mapadoiie

y=X*>—-9 BTOYKax

nepeceueHus: mapabosiabl ¢ OCblo abcCIucC.

2 BapuMaHT
Yposens A.
Al. Haiimure f *(16), ecim f(X) = 8/x-3.
1) 3; 2)2; 3) -1; 4) 1.
A2. YKaKXUTE MPOU3BOJAHYIO (YHKITUH g(X)=X—SsinX.

3 3
1) 2x+cosX; 2)2x—-cosx;  3) %+cosx; 4) %— COS X.

. X—3 .
A3. YpaBHeHUE KacaTellbHOU K rpaduky QyHKIUU Y= 2P TOYKE C a0CHHCCOM
X+

Xo = -3 UM€EeT BU:
1) y=-5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno aBMXETCS MO NPSAMOU TaK, YTO PACCTOSHUE OT HAyaJbHOW TOUKHU
MU3MEHAETCS 10 3aKOHY
S(t)=t+0,4t> -6 (M), Tme t— Bpems IBIKCHHS B CeKyHaxX. Haliaure ckopocTh
tena uyepes 10
CEeKyH]l TIOCJE€ Hadajla JBHKCHUS .
1) 10; 2)9; 3) 8§; 4) 7.
Yposens B.
BS. Ha pucynke u3o0paxén rpaduknpou3BOAHON HEKOTOpOW (YHKIUU
y=f(x), 3a7aHHON Ha
npoMexyTke ( - 2; 2). CKoJIbKO TOYEK MUHUMYMa uMeeT ¢hyHKkuus f(x) Ha
ATOM MPOMEXKYTKE?
BELENTINE

B6. Haiiqute yrioBoit ko3(p(UIMEHT KacaTelbHOH, MPOBEACHHOW K rpaduky
ynkrmn y = x° +2x* +x* +1 B Touke X, =1.
B7.Haiinure npoussBoanbie (yHkimii :a) f(x)=(4x+7)’; 6)y=Xx-tg3X.
Yposens C.
C8. Haiigute cymMMmy yrioBeIX KO3(DPHUIIMEHTOB KacaTelbHBIX K mapadoe
y=x*—4 B TOYKax

MEpECCUCHUA napa60m>1 C OChIO a6CHI/ICC.



Kpurtepuu olieHKH KOHTPOJLHOM PadoThI

3aganus bamel [Ipumeuanue
Al - A4 4 Kaxapiit mpaBuibHBIN oTBeT 1 Gamn
B5 - B7 6 Kaxx/1p1i1 npaBuIIbHBIN OTBET 2 Oaiuia
C8 3 Kasxprit mpaBmiibHBIN OTBET 3 Oaiia

MakcuManbHbIN 0as 3a padoty — 13 6as10B

IlIkaJsia nepeBoaa 6aJ1JI0B B OTMETKH

OT1meTka Ymncii0 0a1J10B, H00X0AUMOE /ISl MOJYYCHUSI OTMETKH
« 5» (OTINYHO) 13-12
« 4y (xopor1io) 11-10
« 3» (YIOBIETBOPHUTEIHHO) 9-8
« 2 « (HEyAOBIETBOPUTEIHHO) MeHee 8

OTBeThI K KOHTPOJILHOM padoTe

1 Bapuanr 2 Bapuant
Al |1(4) 1(4)
A2 | 2x —sinx(2) 2x — C0SX(2)
A3 |y=7x+15(2) y =5x + 21 (4)

A4 [t=14c(3)

V(10) = 9 m/c (2)

B5 |1 Touka, xmax = 1,8

1 Touka, Xmin =0

B6 | k=-7 k =16

. 3
B7 a) 35(7X + 4) , 6) Oe X4 ZCOSX a) 12(4X + 7)2’ 6) tg3X+ CO:ZCBX
C8 ltgas+tga, =6+ (-6)=0 tooq + tgop =4+ (-4) =0

KonTpoabnasi padora Ne 9

HUccaenopanue QyHKUUM ¢ MOMOIIbLI) MPOU3BOJTHOM.

Heab: mpoBepka 3HAHWA W TPAKTUYCCKUX YMEHUU OOYJaronIuXcs.

1 BapuaHT

YpoBens A.

Al. CKOIBKO HHTEpBANOB YObIBaHUA uMeeT QyHKuus f{x) = x° — 3x?

A. 1. B.2.

B.3. TI'. Hu ogHoro

A2. CKOJIBKO KPUTHYECKUX TOYeK uMeeT pyHKims f(x) = x> — 9x? + 15x?




A.2. b.1. B.3. T'. Hu oxHoii

2

A3. 3Hauenue GpyHKuUM y =—x° +4x +2 B TOUKE MaKCUMyma paBHO...

A.0. B.2. B.6. T8.
Ad4. Toukoii MakcuMyMma GyHKIMH f(x) = 16x° + 81x?> — 21x—2 sBusercs...

A.—1. B35 B.-3. I.-35

Yposens B.
BS. Jlana ¢ymxkums  f(x) = x* — 3x — 6. Halinure mpoMexkyTKH BO3pacTaHHs U
yObIBaHMS (PYHKIUU.

Yposens C.
C6. UccnenyiiTe ¢ NOMOMIBIO IPOM3BOAHON (yHKIHMIO  f{x) = x° —3x> —9x
U 1ocTpoiite e€ rpaduk.

2 BapuMaHT

Yposens A.

A1l. CKOJIBKO HHTEPBAJIOB BO3pacTaHUs MMeeT QyHKIMS f{x) = x° — 3x2?
A.1. b.Humopmnmoro. B.2. TI.3

A2. CKOJIBKO KPUTHYECKUX TOYEK UMeeT pyHKuus  f(x) = x> — 6x? + Ox

A.Huomnoui. b.3. B.1. T.2.

A3. 3nauenue pyHkumu y = 2x> - 8x + 11 B TOUYKe MHMHMMyMa paBHO...
A.0. B.5. B.2. T'3.

Ad. Toukoii MunumMyma QyHKmuu f{x) = 16x3 + 81x?> —21x— 5 sBusercs. ..

A.%. B2,5. B.-3. T.-1.

Yposens B.
BS. Jlana ¢ynxmus  f(X) = x3 - 3x + 2. Haiimure TpoMeXyTKM BO3pACTAHHS U
yObIBaHUS (PYHKIIMH.

Yposens C.
C6. Uccrnemyiite ¢ NOMOLIBI IPOM3BOAHON (QyHKIMIO f(x)= x> —3x +1mu
noctpoire e€ rpaduk.

Kpurtepuu olieHKH KOHTPOJLHOM PadoThI



3amaHus banner [Ipumeuanne
Al - A4 4 Kaxapiit mpaBuibHBIN OTBET 1 Oasn
B5 2 Kaxxaplif mpaBuIbHBIN OTBET 2 Oasia
C6 3 Kasxprit mpaBmiibHBIN OTBET 3 Oaiia

MakcuMmanbHblii 0as 3a padoty — 9 0ansioB

IIlkana nepeBoaa 0a/JIOB B OTMETKH

OTMeTKa Yucmao 621108, HEOOXOAUMOE IS TOJTYYEHHSI
OTMETKH
« 5» (OTINYHO) 9-8
« 4y (xoporo) 7-6
« 3» (YIOBIETBOPUTEIIHHO) 5-4
« 2 « (HeyTOBIETBOPUTEIILHO) MeHee 4

OTBeThI K KOHTPOJILHOH padoTe

1 Bapuanr 2 BapuaHnt
Al | Al B.2.
A2 | A.2. I.2.
A3 | B.6. ['.3.

BS5

lupu xe[-11];

b T mpu xe(—o0;—1Ul;+0); P

¢ T mpu xe(—o0;—1Ufl;+0); @

Co6

y A

/\

lmpu xe[-11];
y A

—
v

Konrpoabnas padora Ne 10
IlepBooOpa3nas ¢pynxkumu. UHTErpa.

Heab: npoBepka 3HAHUI W MPAKTUYECKUX YMEHHM OOydaromuxcs.
1 BapuaHT

YposeHs A.




Al. . Beruucnure unHTErpat:

2 = dx
a)f(3x2+x—4)dx; 0) _.‘ 3 .

A2. Ina dynkuuu f(X) = 3sinX HaiiguTe:

@) MHOKECTBO BCEX IEPBOOOPA3HBIX;
0) nmeprooOpasHyto, rpa@uk KOTOPOM MpOXOoaAWT dYepe3 Touky M (

7T
2 0)

A3. Beruucnure, cienaB MpeaBapuTEIbHO PUCYHOK, IUIOMAAb (QUTYPHI,

OTPaHUYCHHON JIMHUSIMU:

y=05x%y=0,x=2,x=0.

Ad4. Jlokaxure, uto pyHkuus F sBusercs mnepBooOpazHoOi miid  (QyHKIHUH
f(X) Ha mpomexyTKe
(-o00;+o0), ecrm F(x)=x*—4, f(x)=3x%

Yposens B.

3
BS5. Borunciiure HHTErpa J.[x2 +(x— 3)2] dx
0

Yposens C.

C6. Haiimure mmomans (GUIypbl, OrPaHUYEHHOM MMHMAMH y = 6x —x> u y =
2x.
2 BapMaHT
YpoBens A.
Al. . Beruucnure unHTErpa:

a)j'(4x3 — X+ 5)dx; 6) .r

dx
>3

A2. lna dynkiuu f(X) = 2c0SX HaiguTe:
a) MHOYKECTBO BCEX IMEPBOOOPA3HBIX;
0) nmepBooOpasHyto, rpa@uk KOTOPOMl MpOXoauT dYepe3 Touky M (

370
A3. Berurcnure, ciefiaB MpeABapUTENIbHO PUCYHOK, IUIOMIAb (QUTYPHI,
OTPaHUYECHHON JIMHUSIMU:

y=2x%y=0,x=3,x=0.

Ad. Jloxaxure, uto pyHkuust F sgBusercs mnepBooOpa3HON aiisi (yHKUUU
f(X) Ha mpomexyTKe
(-00;4m), ecmn F(x) =2x—x%, f(X)=2-2x.



3
BS5. Borurciiure HHTETpa sz +(1- x)z] dx
0

Yposens B.

Yposens C.
C6. Haiinure miuomaas GUIypHl, OTPAHMYEHHON  JIMHUAMH y =-6x —x M y =
- 2x.
Kpurepuu oueHKH KOHTPOJIbHON PadoThI
3anaHus basisl [Ipumeyanue

Al — A4 6 Kaxxnip1il npaBuiibHbIN OTBET 1 Oayn
B5 2 Kaxxap1if mpaBuiIbHBIN OTBET 2 Oasia
C6 3 Kaxxaplif mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbii 6t 3a padboty — 11 6asioB

IlIkaJia nepeBoaa 0a/1JI0B B 0TMETKH

OrmeTka Yucmo 6a110B, HEOOX0AUMOE ISl OJTYYEHUS
OTMETKH
« 5» (OTIINYHO) 11-10
« 4y (xoporio) 9-8
« 3» (yIOBIETBOPUTEIILHO) 7-6
« 2 « (HeyTIOBIIETBOPUTEIILHO) MeHee 6

OTBeThI K KOHTPOJILHOM padoTe

1 Bapuaunr 2 BapuaHt
Al | a)4,5;0) g a) 18,5; 6) _g
Ay | @) FO) =-3cosx+Ci6)F(X) =- | a) F(x) = 2sinx + C ;6)F(x) = 2sinx -
3cosx + 0. J3.

A3

Sepur = %KB.G)I.

Sgur = 18 kB.Ca.

Ad

(x)

F(X) siBisieTcst mepBooOpa3Hoii JIst

F(X) siBisieTcst IepBOOOpa3HOM IS

(x)

B5

18

12

C6

Sepur = 10% KB.€]I.

Sepur = 10§KB.GIL.

Konrpoabnasi padora Ne 11
ITapajiebHOCTE B NPOCTPAHCTBE.




Heab: nmpoBepka 3HAHUI W MPAKTUYECKUX YMEHHM OOydaromuxcs.
1 BapuanT

Yposens A.
1.Hammcats 0603HaUeHUE TMPSMBIX.
2.HanucaTth 0003HaYEHUE OTPE3KOB.
3.Hamucarbs 0603HaYeHUE YTIIOB.
4 Hanucath 0003HaY€HUE TIIOCKOCTEH.
5.CKOJIbKO MJIOCKOCTE MOXKHO MPOBECTH Y€pPe3 OJIHY MPSMYIO?
6.CKOJIbKO IJIOCKOCTE MOXKHO MPOBECTH Uepe3 ABE MapajliesibHbIC PsMble?
7.CKOJIbKO MJIOCKOCTEN MOXHO MPOBECTH Yepe3 ABE MepeceKaromuecs npsimoie?
8. CKOJIBKO IIOCKOCTEN MOKHO MPOBECTH YEPE3 JIBE CKPEIIUBAIOLINECS MPAMBIE?
9. IlpsiMblea u 6 mapamienbHbl MnpsAMol c. Kak pacrnonokeHbl Mexay coOoi
psiIMbIE a U 67
10.JIBe MJIOCKOCTH TMapasuiesibHbl OJHON TpsiMoil. [lapanienbHbl U OHM MEXIy
coboii?
11.ITnockoctb a || B, a X y= a, B Xy= 6 UT0 MOXKHO CKa3aTh O MPSIMBIX d U 67

12.Y TtpeyronsHuka ocHOBaHME paBHO 18 cm. Uemy paBHa cpenHss JIMHUS
TPEyTrOJbHUKA?
13.CTopoHbl OCHOBaHus Tpaneuuu paBHbl 12cm u 7cMm. Uemy paBHa cpenHss
JIMHUS TPaIenuu?
14.Y naHHOTO YETBIPEXYTOJIbHHUKA MPOTHUBOIMOJIOKHBIE CTOPOHBI PAaBHBI M
NapajuiesIbHBI.

Juaronanu paBHel 15¢cM m 13 cm.  SIBnsiercss 7  YETHIPEXYTOJbHHK
MPSIMOYTOJILHUKOM ?

Yposens B.

15. Touku K, M, P, T He nexat B OJHOM IUIOCKOCTU. MoryT nu npsmbie KM u
PT mnepecekarbcsa?

OtBer 000CHOBATH.
16. CxemaTuuHO M300pa3uTh MIIOCKOCTh @ B BUJIE Mapasuiesiorpamma. BHe ee
MOCTPOUTH 0Tpe30K AB,

He mnapajuienbHbli ed. Yepes koH1bl oTpe3ka AB u ero cepeanny M nposectu
MapajiieIbHbIC MPSIMBIE,

MEPECEKAIOIINE MNIOCKOCTh « B TOUKax A1, Biu M. Halitn nnuny oTpeska
MM, eciin AA1= 13 m,
BB1= 7 m.

Yposens C.

17. Janbl nBe mapajuleJbHbIE IJIOCKOCTH U HE JieKallas MEXIy HHMHU TOuKa
P. ]Ise npsimble,

MPOXOJIAIIME Yepe3 TOUKY P mepecekaroT OMMKHIO K TOuke P MIOCKOCTh
B Toukax A u Ay,

a JAJBHIOK B TOYKaX B U B, cooTBeTCTBEHHO. Haiiaure uiMHY OTpe3ka
B1B, ,eciin A14, =6 cMm



u PA,:A1By = 3:2.
2 BapuMaHT

Yposens A.
1.Hammcath 0603HaYeHUE TIOCKOCTEH.
2.Hanucath 0003HAaYEHUE TMPSMBIX.
3.Hamucarbs 0603HaYeHUE YTIIOB.
4.HazoBute OCHOBHBIE (DUTYpPHI B MPOCTPAHCTBE.
5.CKONBKO MIIOCKOCTEN MOXKHO ITPOBECTH YEPE3 TPU TOUKHU?
6.Moryt nu mpsiMasi ¥ TUIOCKOCTb MMETh JBE€ OOIIME TOYKU?
7.CKOJNBKO MIIOCKOCTEN MOYKHO IPOBECTH 4YEpe3 MpsAMYI0 M HE JISKallyl0 Ha
HEW TOYKY?
8. CKOJIbKO MOXET OBbITh OOMIMX TOYEK y MNPSMOW U IIOCKOCTH?
9. Bcerna s 4epe3 JBe NapajuleibHbIE IMPSMBIE MOYXHO IPOBECTH IUIOCKOCTH?
10.BepHO 11, YTO IIOCKOCTH NapaJuIeNbHbI, €CIM IIpsAMasd, JIeKamas B OJHOU
IUIOCKOCTH, NTapaJljiebHa
IpYyrou miaockoctu??
11.ITnockocth a || B, mpsmas M JeXKUT B IJIOCKOCTH 0. BepHo mu, 9yTo mpsimas
M napajuienabHa
mockoctu 3?7
12.Y TtpeyronsHuka ocHoBanue paBHO 10 cm. Uemy paBHa cpenHss JIMHUS
TPEyTrOJbHUKA?
13.CtopoHbl OCHOBaHusl Tpameuuud paBHbl 13cm  u 4cm. Uemy paBHa cpeaHss
JIMHUS Tparnenuu?
14.BepHo 11, 4TO €CiiM JIBE CTOPOHBI TPEYTrOJbHUKA NapaJUIeNbHbI IUIOCKOCTH
0, TO U TPETh CTOPOHA
TPEYroJIbHUKA NapaJljIesibHa IIIOCKOCTH 0.7
Yposens B.
15. llpsimeie EN 1 KM He nexaT B ofHOM mimockocTd. MoryT i npsimbie EM
u NK nepecekarncs?
OtBeT 000CHOBATH.
16. CxemaTuuHO M300pa3uTh MIIOCKOCTh @ B BUJIE Mapasuiesiorpamma. BHe ee
MOCTPOUTH 0Tpe30K AB,
He mnapajuienbHbli ed. Yepes koH1bl oTpe3ka AB u ero cepeanny M nposectu
napajuiebHbIE MPSIMBIE,
NEPECEKAOIINE ITIOCKOCTh « B TOUKax A1, Biu My. HaliTu mimHy oTpeska
MM, eciu AA1=3 M,
BB1=17 m.
Yposens C.

17. Janbl B mapasieibHbIe IUIOCKOCTA MU HE JieKalas MEXAYy HUMHU TOYKa
P. ]IBe npsimble,

MPOXOJIAIIME Yepe3 TOUKY P mepecekaroT ONMKHIOK K TOYKe P IUIOCKOCTh
B Toukax A u Ay,



a JNAJIBHIOKI B TOYKax Biu B, coorBeTcTBeHHO. Haiinure nnmHy otpeska

Bi1B, , ecitn A14, =10 cm
u PA, :A1B1 = 2:3.

Kpurtepuu olileHKH KOHTPOJLHOM PadoThI

3anaHus basisl [Ipumeyanue
1-14 14 Kasxiprit npaBmibHBIN OTBET 1 Oayn
15-16 4 Kaxp1ii mpaBUIIbHBIN OTBET 2 Oasia
17 3 Kaxaplii mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbli 6 3a padboty — 21 6aJsn

IlIkana nepeBoaa 6aJ1JI0B B 0TMETKH

OrMeTka Yucmo 6a110B, HEOOX0AUMOE ISl OJTYYEHUS
OTMETKH
« 5» (OTINYHO) 21 -20
« 4y (xopo1io) 19 - 17
« 3» (yIOBIETBOPUTEIILHO) 16 - 15
« 2 « (HEeyIOBIIETBOPUTEIIHLHO) MeHee 15

OTBeTbI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuant
1 |A4B,ab a, f, (ABC),..
2 | AB, CD,.. AB, a,b
3 | Z4BC, 20, a, 1, ZABC, 20, q, 1,
4 |a,p, (A4BQO),. TOYKa, MpsMasi, INTOCKOCTh
O HHUCKOJBKO OJIHY
6 |omHy HET
[/ |oanHy OJIHY
8 |Hu omHOM OJIHY, MHOTO, HU OJTHOM
9 |mapajuienbHO Ja
10 |u ;ma, u HeT HET
11 |4 | b na
12 |9 cMm S5cm
13 |9,5¢cmMm 8,5 cm
14 |mer na
15 KM cxpemuBaercs ¢ PT EM cxpenuBaetcst ¢ NK
16 |10 cm 10 cm
17 |10 cm 25 cm




Kontpoabnasi paGora Ne 12
Hepnenaukyasp 1 HakJI0HHAasA. CBOMCTBA NMEPNEHAMKYJIAPHOCTH NPAMOM U
IUIOCKOCTH.

Heab: npoBepka 3HAHUM W TPAKTUYECKUX YMEHUUA OOydaronIuxcs.
1 BapuanT
Yposens A.
Omeemv Ha npeonoricennvle 6onpocwvl. B karxcoom omeeme 060cHyii c6010
MOUKY 3peHus.
1. MoryT 51 CKpeIMUBaOIINECS MPSAMbIE ObITh TIEPIEHIUKYIISIPHBIMU?
2. Kakue Mexay co0oii 1B€ MpsIMbIE NEPIICHIUKYISPHBIE K OJJTHOM IITOCKOCTHU?
3. MoryT 111 OBITH L x oxmoit mIockocTH aBE CTOPOHBI OTHOTO TPEYTOJIbHUKA?
4. Ilpsamas L k onmoit u3 JBYX TIEPECEKAIONINXCS TUIOCKOCTEN, MOKET JIM OHA
6BITH - K APyTOii
IUIOCKOCTH?
5. Ecam aBe mi1ocKoCcTH 1k OJTHOM MPSIMOM, KAKOBBI OHU MEXKTy COO0H?
6. CKOJIbKO HAKJIOHHBIX MOYKHO IIPOBECTHU U3 OJIHOM TOYKHU K TJIOCKOCTH?
7. MOXeT 1 yroJl MeKy MPSMOMN U TUIOCKOCTBIO ObITh paBeH 70°?
Yposens B.
Pewiume 3aoauu.
8. IlepexyianyHa JIMHOM 5 M JIEKWAT CBOMMHM KOHIIAMH HA JIByX BEPTUKAIbHBIX
cT0JI0aX BBICOTOU 3 M
u 6 M. KakoBo paccTosiHue MexJy OCHOBaHUSIMH CTOJOOB?

9. I3 TOYKM K IUIOCKOCTH MPOBEJECHBI JBE HAKIIOHHBIE, PAaBHBIE 5CM U & CM.
[Ipoekius onHoM u3 HUX HA 3 cMm Oonbiie npyroil. Haiinure mpoexiuu
HAKJIOHHBIX.

Yposens C.
10. PaccrositHue ot Toukn M 1O Ka)XJAOW M3 BEPIIMH MPABWIBHOTO TPEYTOJIbHUKA
ABCpaBno 4cm. Hatimute pacctossaue ot Touku Mo mutockoctu ABC, eciiu AB

= 6cm.
a) 4cmM;
0) 8cwm;
B) 6CM;
O B r) 2cM.
2 BapuMaHT
YpoBens A.

Omeemos na npednorcennsvle onpocwl. B karxcoom omeeme 0b6ocuyit ceoro
MOUKY 3peHUs.

1. Kak pacnionosxensl ApyT K Apyry p€0pa, BIXOASIINUE U3 OJJHOW BEPILIMHBI KyOa?



2. Ecnu ogHa U3 IBYX MapajuleNbHbIX NPSMBIX MEPHEHAUKYIISIPHA K INIOCKOCTH,
OyZIeT Jiu BTopas mpsimas,

TOXE MEPNEHINKYJIIPHA K 3TOU TIIOCKOCTH?
3. MoryT ;i1 OBITh = K OJJHOM IJIOCKOCTH JIB€ CTOPOHBI Tpareuun?
4. Yto Ha3bIBAIOT PACCTOSHUEM OT TOUYKH JI0 TIJIOCKOCTH?
5. CKOJBKO MEPIEHINKYISIPOB MOKHO MPOBECTH U3 OJAHOM TOYKH K IIJIOCKOCTH?
6. MoxeT i IepneHIuKyJsp ObITh JJIMHHEE HAKJIOHHOM , TPOBEAEHHON U3 3TOU
K€ TOUKU?
7. MoKeT 11 yrojl MeXxay MpsIMOM U MIIOCKOCTBIO ObITh paBeH 120°7?

Yposens B.

Pewiume 3aoauu.
8. Kakoil JMHBI HYKHO B3SITh INEPEKIAIUHY, YTOOBI €€ MOXHO OBLIO
IIOJIOKATh KOHIIAMU Ha JBE

BEPTUKAJIBHBIE OIOPHI BBICOTOM 4 M M 8 M, IOCTABJIICHHBIC HAa PAaCCTOSHUU 3
M OAHA OT JPYyrou?

9. I3 TOYKM K TUIOCKOCTH TMPOBEACHBI JBE HAKJIOHHBIC, OJJHA U3 KOTOPHIX Ha 6
CM JIUJIMHHEE JPYrou
[Tpoekiiun HaKJIOHHBIX paBHBI 17 cM u 7 cM. HaliquTe IJMHBI HAKJIOHHBIX.
Yposens C.
10. Paccrossaue ot ToukuK 10 Kaxkaol w3 BepmmH kBamgpata ABCDpasuo Scm.
Haiinure paccrosaue ot Toukn Kno mrockoctu ABC, ectn AB =3+/2 e

K a) 4 cm;
A B 0) 42 cwm;
H B)
DCr) v34Llm.
/ UTEPUM OLICHKH KOHTPOJbHON pPadoThl
[4 Samanmt Y bamnel [Ipumeuanue
1-7 7 Kaxxnplit mpaBuibHBIN OTBET 1 Oasn
8-9 4 Kaxx11p1il npaBuIIbHBIN OTBET 2 Oaiia
10 3 Kaxxnip1il npaBuiibHBIN OTBET 3 Oasia

MakcuMmanbHblid 0asut 3a paboty — 14 6aJsioB

IlIkana nepeBoaa 6a/1JI0B B 0TMETKH

OT1merka Yucii0 62,5108, HEOOXOAUMOE IS OJTYYCHUS
OTMETKH
« 5» (OTINYHO) 14 - 13
« 4y (xopo1io) 12-11
« 3» (YIOBJIETBOPUTEIIHLHO) 10-9
« 2 « (HeYIOBJIETBOPUTEIILHO) MeHee 9




OTBeTHI K KOHTPOJILHOI padoTe

1 Bapuant 2 Bapuant
1 |na n
2 | it
3 | HeT Ia
4 | Her JUTMHA TIePIEHINKYIISIpa
5 | OJTHY
6 | MHOXECTBO HET
7 |nma HET
8 |4mM 5M
9 |Scmu8cm 17 cmu 23 cm
10 [r)2cm a)4 cm

Konrpoabnass padora Ne 13
Iliomaau moBepXHOCTEd MHOIOIPAHHUKOB.

Heab: nmpoBepka 3HAHUM W TPAKTUYECKUX YMEHUU OOyHaronIuxcs.
1 BapuanT
YposeHs A.

Al. Beibepute BepHOE yTBEPKICHHE

a) MmapasuieNenuIie]] COCTOMT U3 HIECTH TPEYTrOJIbHUKOB;

0) MPOTUBOIOJIOKHBIC IPaHU TapajuieNienunea UMEIOT OOITYI0 TOUKY;

B) JMAaroHajgd MapajulelieNuIeia IMEePeceKaroTcsl M TOYKOW IepecedeHust

JEJSITCS TIOTOJIaM.

A2. KonruecTBo pedep MIEeCTHYTOIbHON TPU3MBI
a)18; 0)6; B)24; 1)12; nm)l15.
A3.Hanmenbliiee yncino rpaHeil npu3Mbl
a)3; 0)4; B)S5; 1)6; 1)9.
A4. He aBnsieTcs npaBUIbHBIM MHOTOTPAaHHUKOM
a) TPaBWIbHBIA TETpa’ap; 0) mpaBwiIbHas TpU3Ma; B) MPaBUIILHBIN
JOACKadIp; T) MPABWIbHBIN OKTaIP.
AS. Beibepure BepHOE yTBEP)KIICHUE:
a) BBINYKJbII MHOTOTPAHHUK HA3bIBACTCS NPABWIBHBIM, €CIM €ro TpaHu
ABJISIFOTCS MPABWJIBHBIMA MHOTOYTOJIbHUKAMHU C OJHUM U TE€M K€ YHCIIOM
CTOPOH M B KaXKJIOW BEpIIMHE MHOTOIPAaHHUKA CXOJUTCA OJHO M TO K€
qucyo pedep;
0) mpaBuJIbHAsI TPEYroJibHAs MUpaMuAa U MPABUIIbHBIN TETpasaAp — 3TO OJHO
U TO XKE€;

B) IUIOMIaJb OOKOBOM TIOBEPXHOCTH TMMHUPAMUILI pPaBHA MPOU3BEICHUIO
NEPUMETPA OCHOBAHUS HA BBICOTY.
A6. Bricora OOKOBOW TpaHM MpPAaBWIBHON MNUPaMUJIbl, TPOBEACHHAI M3 €€
BEPILMHBI, HA3bIBAETCS



a) TMaroHaiblo; 0) MeAWaHoW; B) amo(eMOi.
A7. Jluaronaib MHOTOTpaHHUKA — 3TO OTPE30K, COSTUHSIOIINNA
a) moOble JIB€ BEpIIMHBI MHOTOIPaHHUKA; 0) 1JBe BEpIIMHBI, HE
MpUHAAJICKAIINE OJTHOM rpaHu;
B) JIB€ BEPIIMHbI, IPUHAAJICKAIINE OJHOU IPAHH.
Yposens B.
B8. Haiinute nuaroHanu mnpsMOyroibHOTO Napalijiesienuieia, €CiId CTOPOHBI
€ro OCHOBaHMSA 3 CM ,
4 cm, a BeicOTa paBHa 10 cwm.
Yposens C.
C9. B npaBuibHON 4YETHIPEXYTOJbHOW MNUPaMUIE CO CTOPOHOW OCHOBaHHUS
M, OOKOBasi TpaHb
HAKJIOHEHA K IJIOCKOCTHM OCHOBaHMS MOJ yriioM 60 0 Haiigure:
a) BBICOTY MUpaMUJIbI;, 0) IJI0Maas OOKOBOW MOBEPXHOCTH.
2 BapuMaHT
YpoBens A.
Al. Beibepure BepHOE YTBEPKIICHUE
a) TeTpad/Ap COCTOUT U3 YETHIPEX MapaieIorpaMMOB;
0) OTpE30K, COSTUHSIONINN TPOTUBOIIOJIOKHBIE BEPIIUHBI MapasuieenuIea,
Ha3bIBAETCA €T0
JIMaroHaJblo;
B) IMapasuliesienuIe]] UMEeT BCEro 1IecTh pedep.
A2. KomnuecTBO rpaHel HIECTUYTOJIBHON MTPU3MBI
a)6; 0)8;, B)10; 1r)12; n)l6.
A3.HauMmenbluee yuciio pédep Npu3Mbl
a)9; 0)8; B)7; 1)6; 1)35.
A4. He aBnsieTcs npaBUIbHBIM MHOTOTPAHHUKOM
a) MPaBWIbHBIN TETpadp; 0) MPaBUWIbHBIN J0/IEKadIP; B) IPABUIbHAS
nupamMua; ) IPaBUIbHBIA OKTadIP.
AS. Beibepure BepHOE yTBEP)KIICHUE:
a) MPaBWIbHBIN T0JIEKadIp COCTOUT U3 BOCHMU MPABUIIBHBIX TPEYTOJIHLHUKOB,
0) MpaBUIIBLHBIN TETPadAp COCTOUT U3 BOCHMH MPABWIBHBIX TPEYTOJIHLHUKOB;
B) MIPABHJIbHBIN OKTa3Ap COCTOUT U3 BOCHMU MPABUIIBHBIX TPEYTOJIbHUKOB.
A6. Atiopema — 310
a) BBICOTa MUPAMUJIbI; 0) BICOTa OOKOBOM I'PaHU MTUPAMU/IBI;
B) BbICOTa OOKOBOI rpaHu MPABWIIBHOW MUPAMUJIBI.
A7. YceueHHas nupaMuia Ha3bIBAETCA MPABUIIBHOM, €CITU
a) €€ OCHOBaHUs — MPaBUJIbHbIC MHOTOYTOJIbHUKH;
0) OHa MoJTyYeHa CEUCHUEM MTPABUIIBHOM MUPAMUIBI INIOCKOCTHIO,
MapajiyIeJIbHOW OCHOBAHMUIO;
B) ee OOKOBBIC TPAHU — MPSIMOYTOJIBLHUKH.
Yposens B.
BS8. Haiinute OokoBOoe peOpo MpaBMIBHON YETHIPEXYTOIbHON, MTUPAMUIbBI, Y
KOTOPOW CTOpPOHA



OCHOBaHMS 8§ M, a BbicoTa paBHa 10 M.
Yposens C.

C9. B npssMOyrofibHOM TapaJijiesIeuIe e

M, a JUaroHalib

mapaJuiCJICIIuIIC1a HAKJIOHCHA K IINIOCKOCTHU

0, Haiinure:

a) BBICOTY Mapajvieienunesa;

CTOPOHBI ~ OCHOBaHHS S M u 12

ocHoBaHus moxa yriiom 30

0) momaas OOKOBOM MOBEPXHOCTH.

Kpurepuu oueHKH KOHTPOJIbHON PadoThI

3anaHus basisl [Ipumeyanue
Al - A7 7 Kaxxaplit mpaBuibHBIN OTBET 1 Oasn
B8 2 Kaxxaplif mpaBuiIbHBIN OTBET 2 Oasia
C9 3 Kaxnplif mpaBuiIbHBIN OTBET 3 Oasia

MakcuManbHblid 60as 3a padboty — 12 6aJioB

IlIkaJia nepeBoaa 0a/1JI0B B 0TMETKH

OrmeTka Yucmo 621108, HEOOX0AUMOE ISl OJTYYEHUS
OTMETKH
« 5» (OTIINYHO) 12 -11
« 4y (xoporio) 10-9
« 3» (yIOBIETBOPUTEIILHO) 8-7
« 2 « (HeyTOBIETBOPUTEIILHO) MeHee 7

OTBeTbI K KOHTPOJILHOM padoTe

1 Bapuaunr 2 BapuaHt
Al |B) 0)
A2 |a)l8 0) 8
A3 | B)S a) 9
A4 | 0) B)
A5 Q) B)
A6 |B) B)
A7 |0) 0)
B8 | 5V5m 132 m
co N= A3 ™ :S;, = 128 M2 He %; S, = 44?@ 2

Kontpoabnasi paGora Ne 14
Iliomaau mMoBepPXHOCTEH Tes BpallleHMs.




Heab: npoBepka 3HAHUM W TPAKTUYECKUX YMEHUUA OOyHaronIuxcs.
1 BapuanT
Yposens A.
[ToaATBEpIUTH UM ONIPOBEPTHYTH CIEIYIOLIUE YTBEPKICHUS.

Al.lIlpu BpamieHUM MPSMOYTOJIbBHMKA  OKOJIO CTOPOHBI KaK OCH IOJIy4aeMm
HUJTUHAP.
A2.0Tpe3KkH,  COEOUHSAIONIME  BEPIIMHY KOHyCa C TOYKAaMU  OKPY>KHOCTH
OCHOBAHMSI HA3bIBAIOTCS
00pa3yronMMHi KOHYcA.
A3. OceBpIM CEUYEHHEM LWIMHIpA  SABISETCA TPEYTOJbHHUK.
A4. BeicoTa muauHApa (MpsMoro) OoJbllie 00pa3yroe.
AS. Ilpwu BpaleHHH MOIYKpyra BOKPYr  €ro JuaMerpa Kak OCH MOJydaeTcs
uiap.
A6. [lnomaab MoIHON NOBEPXHOCTH LIMIMHAPA BBIUUCISIETCS IO popmye S =
2 7 (r+h), raoe r—pamuyc
IMITMH/IPa,N-BRICOTA IIMITHH/IPA.
Yposens B.
B7. Beicota nunuuapa paBHa 4 M, pacCTOSHUE MEXAY OChHO LWIMHIApA U
MapaJyIeTIbHON €1
IJIOCKOCTBIO CEYEHHSI PABHO 3 M, a IUIomanb cedeHus 32 w2 Haiigute
miomaas OOKOBOM
MOBEPXHOCTU IWIIMHJIPA.
B8.BricoTa koHyca paBHa 12 m, a oOpasyromas 13 m. Halimute miomanb
OCEBOI'0 CEUYEHUs KOHYCa.
Yposens C.
C9.Ilnomans cedeHMs, He NPOXOJANIET0 YePe3 LEHTP Hiapa, paBHa 16w M2,
Halinure miomanb
IIOBEPXHOCTHU 11apa, €CIIM PACCTOSHHME OT LIEHTpa IIapa JI0 CEKyIeu
IJIOCKOCTH PaBHO S M.
2 BapMaHT
YpoBens A.
[ToATBEpIUTH UM ONPOBEPTHYTH CIEIYIOLINE YTBEPKICHUS.

Al.Ilpu BpamieHny NpsSMOYTOJBLHOTO TPEYTOJbHUKA BOKPYT €ro KaTera Kak Ocu
MoJlydyaeM KOHYC.
A2.0Tpe3kH, COEOUHSIOIIME COOTBETCTBYIOIIME TOUYKH OKPYKHOCTEH KpPYTOB
Ha3bIBAIOTCS

o0pa3yromuMu  ITWIHH]IPA.
A3. OceBbIM ce€ueHHEM KOHYycCa ABJISIETCSI NPSAMOYTOJIbHUK.
A4. BricoTa KOHyca paBHa O0Opa3yIOIIEH.
AS. Otpe30k, COeAMHSIOIUI ABE TOYKH [IAPOBOM MOBEPXHOCTU U MPOXOASIINN
yepe3 LIeHTp wIapa,



Ha3bIBAETCS IMAMETPOM I11apa.
A6. Bce oOpa3yrolue NUIMHAPUYECKON MOBEPXHOCTH MapajuieIbHbl JIPYT
Apyry.

Yposens B.
B7. [Inomans G0OKOBOM MOBEPXHOCTH LMJIMHIApa paBHa 607 M2, a paauyc
ocHoBanus 5 M. Hainnure
JUIMHY 00pa3yrolieil [HIMHApA.
B8.Pagnyc ocHoBanusi KoOHyca paBeH 12 M, a oOpasyromas 13 m. Haiigure
IJIOIIA/Ib OCEBOTO
CEUYEHHUsI KOHYyca.
Yposens C.
C9.Panuyc cdepsl paBeH 13 M, a paccTosiHhe OT €€ IEHTpa [0 CeKylleh
MJIOCKOCTA PaBHO 5 M.
Halimure anvHy OKpY>XHOCTU CEYEHHS CQEpBHI.
Kpurepuu onieHkr KOHTPOJIbHOI PadoThI

3aganus bamnel [Ipumeuanue
Al — A6 6 Kaxxnip1il npaBuiibHbIN OTBET 1 Oayn
B7 - B8 4 Kaxx11p1i1 npaBuIbHBIN OTBET 2 Oaiuia
C9 3 Kaxx1ip1il npaBuIbHBIN OTBET 3 Oasia

MaxkcumanbHbii 6 3a paboty — 13 6as1oB

IlIkaJsia nepeBoaa 6aJ1JI0B B OTMETKH

OT1meTka Yuciio 0a1510B, HE0OX0AUMOE ISl TOJTyYEeHUS
OTMETKH
« 5» (OTINYHO) 13-12
« 4y (xopo1i1o) 11-10
« 3» (yIOBIETBOPUTEIIHLHO) 9-8
« 2 « (HEeyIOBIIETBOPHUTEIILHO) MeHee 8

OTBeTHI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuant

Al | na a

A2 | na na

A3 | na HET

A4 | Her HET

A5 |ma Ja

A6 | Her na

B7 |40m m? 6 M

B8 | 60 M° 60 m?




| C9 |161n M2 | 24m M2

Konrpoabnass padora Ne 15
O0BbEéMBI MHOTOTPAHHUKOB.

Heab: mpoBepka 3HAHWM M MPAKTUYECKUX YMEHHUM OOydYarOIIUXCS.
Yposens A.
Al. Kakoiif He MOKeT ObITh Tipu3Ma?
A. Ilpsamoi; b. Haknonnon;  B. IIpaBribHOM; I'. YceuenHoii.

A2. Kakas gopMmynia UCIONB3YETCS JJisi BBIYUCIICHUS 0o0beMa mpusMbl, riae R —
paguyc OCHOBaHUS,

H — BrIcoTAa:

A. %SMH ; B. 7R°H ; B.S,H; I. %H(swl +4/SS, )
A3. HazoBurte, kakasi purypa He SIBISCTCS MPABUIBHBIM MHOTOTPAHHUKOM.

A. Ky0; b. Honexasnp; B. Okrasap; I'. [Tapannenenune.
A4. PeOpo kyba paBHO 2 cM. Beruncinte cyMMy JITMH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. TInomans rpanu kyba paBHa 16 cM?. Berauciute ero oonem.

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

A6. CymectByeT JM TMpu3Ma, y KOTOPOM TOJIBKO OJHO OOKOBOE pedpo
MEPIICHINKYJIIPHO OCHOBAHUIO?
A. Nla; b. Her.
Yposens B.

B7. U3 BepmmnbiBkBagpara ABCDco cTtopoHOii 6 CcM K €ro IUIOCKOCTH
MPOBENEH
nepnenaukyisp BK. Haligute o00bémM mupamunel, ecnu AK= 10 cwm.

B8.OcHoBaHuEeM MpU3MBI SIBISETCA MPSMOYTOJbHBIH TPEYrOJbHUK C OCTPHIM
yrnom 60° u kateTom,
IpwiIekKaluM K 3TOMY yriay, paBHbIM 9 cMm. Beicora mnpusmsl paBHa 10
cMm. Haiinure:
a) 00bEM TPUBMBIL;
0) oAb MOJHOW TMOBEPXHOCTH MPU3MBL.

Yposens C.
C9. Haiinure 00beM MHOTOTpaHHHUKA, N300pa’KEHHOTO HA PUCYHKE

(Bce [IBYrpaHHbBIE YIibl MHOTOTPAHHUKA MPSMBIE). !

2 BapuaHT 31

______________




YposeHs A.

Al. [IpsAMOYTOJIbHBIN MApATIENETUIIE] — 3TO

A. Ilupamupa; b. ITpusma; B. Oxrasnp; I'. Terpasap.
A2. O6beM nmupaMuIbl OnpeaesseTcs mo ¢popmyne, rae S,., - TUIOMaIb
ocHoBaHwms, H — BeICcOTA,

R — paguyc.
1 1, 2
A. gSOCHH; b. §7zR H; B. S, . H; I. 57zR H.
A3. Anodema — 310
A. O6paszyromas munuHapa;  b. BeicoTta konyca; B. BricoTta 60k0BO#

TpaHy TUPAMU/IBL;

I'. BeicoTa yceueHHOTro KOHyca.
A4. N3mepenns npsaMOyroJIbHOTO NTapajuIeICIAIENa PaBHbl 2 CM, 3 CM U 5 CM.
Boruucnute ero oobem.

A. 30 cm3; B. 15 cm?; B. 20 cm?; I'.25cm?.
AS. Pebpo xyba paBHO 2 ¢cM. BeraucnuTe mionaas MoBepXHOCTH Kyoa.
A. 12 cm?; b. 24 cm?; B. 16 cm?; I'. 18 cm?.
A6. CymectByer nu npusma, umeronias 20 pedep?
A. Jla; b. Her.
Yposens B.

B7. OcHoBaHKe NOpsIMOl NPHU3MBI - NPSIMOYTOJBHBIA TPEYTrOJIbHUK C KaT€TOM
S CM U TUIIOTEHY30H
13 cwm. Beicota mpusmbl paBHa 10 cMm. Haiimute 00BEM mpu3MBI.

B8.B mnpaBuibHON YeTHIPEXYTOJILHOM MNUpaMuie OOKOBbIE TpPaHU HAKIOHEHBI
K
IJIOCKOCTH ocHOBanusa mox yraoM 30°) a ocHoBamme paBHO 6 cM.
Haiinure:
a) 00bEM MHUpaAMU/IBI;
0) oAb MOJHOW TOBEPXHOCTH MHUPAMU/IBI.
Yposens C. e
C9.Haitnure 06beM MHOTOTpaHHUKA, U300PAKEHHOTO HAa PUCYHKE

(Bce IBYrpaHHBIE YTJIbl MPSIMBIE). ;

Kpurepuu onieHKM KOHTPOJIbHOI PadoThI
3amaHus bamer [Tpumeuanne
Al — A6 6 Kaxx b1l npaBuiibHbINA OTBET 1 Oayn
B7,B8,C9 9 Kaxx w1t mpaBuiabHBIN oTBeT 3 Oaiia

MaxkcumanbHbii 6amt 3a paboty — 15 0asioB




IIIkana nepeBoaa 0a/JIOB B OTMETKH

OTMeTKa Yucmo 621108, HEOOXOAUMOE JIS TOJTYYEHUSI
OTMETKH
« 5» (OTINYHO) 15-14
« 4y (xopo1io) 13-12
« 3» (YIOBIIETBOPUTEIHHO) 11-10
« 2 « (Hey1IOBIECTBOPUTEIILHO) menee 10

OTBeThI K KOHTPOJILHOM padoTe

1 Bapuanr 2 Bapuant
Al |r §
A2 |B a
A3 |r B
A4 |a a
A5 © 0
A6 |06 0
B7 |96 cM® 300 cM®
B8 ) 405+3cm%; 6)1714/3 +270 cm?, | a) 124/3cm®; 6) 244/3 + 36 cM?;
C9 B 56

Konrpoabnas padora Ne 16
O0BEMbI TE1 BpalleHnsl.

Heab: mpoBepka 3HAHWM W TPAKTUYECKUX YMEHUU OOYyHaronIuxcs.

YpoBens A.
Al. Cdepa siBrsieTcs MOBEPXHOCTHIO:

A) KoHyca; 0) yCEUeHHOTO KOHycCa; B) IWJIMHJpA; T) IIapa.

A2.13meHuTcs 11 00bEM LHUIUMHAPA, €CIU JUAMETP €ro OCHOBAHUS YBEIUYUTH B 2
pa3a, a BBICOTY YMEHBIINTH B 4 pa3za?
A3. U3 kakux Tel COCTOUT TEJO, MOJYyYEHHOE BpAIEHUEM  pPaBHOOEIPEHHOU
Tparneuu BOKPYT OOJIBIIETO OCHOBAHUS?
A4. O6béM umnapa pasel 12 cv®. UeMy paBeH 00bEM KOHYCA, KOTOPHIA HMEET
TaKO€ € OCHOBAHME U TAKYIO K€ BBICOTY, KaK U JTaHHBIA HUIUHAP?

AS. Haitnute 00bEM MIIIMHIpA C BBICOTOM, paBHON 3 CM U IMAaMETPOM OCHOBAHUS
— 6 cMm.

a) 271 cM3; 6) 9m em3; B) 36m eM3; 1) 187 em3; 1) S4m e,

A6. IlunuHap BnHcaH B NPSMOYTOJbHBIN Napauienenumnen. Paguyc ocHoBaHuUA U
BBICOTA IIUJIMH]IpA

paBHbI 6. Halimure 006EM napasuienenurnea.



Yposens B.

B7. B mape Ha paccTossHUM 3 CM OT IIEHTpa IPOBEJIEHO CEYEHHUEe, Paauyc
KOTOporo 4 cm.
Haiinure o0BEM 1miapa.

B8.IIpsMOyroyibHBII TPEyroiabHUK € TUIOTEHY30i 13 cM Bpamaercss BOKpYT
OCH, cojepskamed kateT JuMHOW 5 cM. Haiinure 00BEM NOIy4EHHOIO
KOHyCa M IUIOIAAb €ro IOJHOW MOBEPXHOCTH.

Yposens C.
C9. Haiigute 00beM V yacTu HWIMHAPA, N300paKEHHON Ha

PHUCYHKE. ,2

2 BapuMaHT

Yposens A.

Al. Cdepa u IIOCKOCTh HE MOTYT UMETh:
A) ogHy O0IITyIO TOYKY; 0) HM OJTHOM OOIIEeH TOYKH; B) JABE OOIIHME TOYKH; T)
MHOT'O OOIIMX TOYEK.

A2.Bo CKOJIbKO pa3 yBeIMYHUTCS OOBEM KpPYyroBOro KOHYyCa, €CIU  BBICOTY
YBEJIMYUTH B 3 pasa.

A3. U3 kakux Ten COCTOUT TEJO, MOJYyYEHHOE BpalllEHHUEM  paBHOOEIpPEHHOU
Tpaneuuy BOKPYT MEHBIIETO OCHOBaHUSA?

Ad4. [unuHap ¥ KOHYC MMEIOT 00Iee OCHOBaHWE M BbicoTy. Haiiaute oObem
KOHyCa, ecli 00beM LUIMHAPa paseH 120 T cm?.

AS. Bricora konyca 3 cM, oOpasyromras 5 cMm. Haiiaure ero oobem.

a) 27n cM3; 6) 9m em®; B) 16m eM3; 1) 187 em3; 1) 54w e,
A6. IlunuHap BnHcaH B OpsIMOYTOJIbHBIN Mapaiienenumnen. Paguyc ocHoBaHUs U

BBICOTA LIUJIMH]IpA
paBHbI 5. Halinute 00bEM napaienenunena.

Yposens B.

B7. B miape Ha paccTossHUM &8 CM OT IIEHTpa MPOBEACHO CEUCHUE, PaanyC
KoToporo 6 cMm. Haiimure o0BEM mrapa.

B8.I{lununap oOpas3oBaH BpalleHHEM NPSIMOYTOJbHUKA C JAHArOHAIBI0 5 CM
BOKPYI' CTOPOHBI JJIMHOU
3 cwm. Haiigute 00bEM IMIMHApPa M IJIOLWAAb IOJHOM €ro MOBEPXHOCTH.



C9.Haiinute o0bem V dYacTw UMIMHIpA, H300pKEHHOW Ha

Yposens C.

PHUCYHKE.

Kpurepuu oieHKH KOHTPOJLHOM PadoThI

3aganus bamel [Ipumeuanue
Al - A6 6 Kaxxapiit mpaBuibHBIN OTBET 1 Oasn
B7,B8,C9 9 Kaxxaplit mpaBuibHBIN OTBET 3 Oasia

MakcuManbHblid 6ast 3a padboty — 15 6aJioB

IlIkaJia nepeBoaa 0aJ1JI0B B 0TMETKH

OrmeTka Yucmo 6a110B, HEOOX0AUMOE ISl OJTYYEHUS
OTMETKH
« 5» (OTIINYHO) 15-14
« 4y (xopo11o) 13-12
« 3» (yIOBIETBOPUTEIILHO) 11-10
« 2 « (HeyTOBIETBOPUTEIILHO) meHnee 10

OTBeTbI K KOHTPOJILHOM padoTe

1 Bapuanr 2 BapuaHt
Al |r B
A2 | He U3MEHHUTCS B 3 pa3a yBeJIUYUTCS
A3 | U3 AByX KOHYCOB ¥ IIJIMHIPA U3 IBYX KOHYCOB W ITWJIMH/IpA
A4 |4 401
A5 D7mcM® 167
A6 | 864 500
B7 @ﬂ' CM3 @ CM3
B8 2401 cm3;3007 cm; 487 cm3; 561 cm?;
C9 |13,5n 81

Konrpoabnas padora Ne 17
Koopaunarel B mpocrpaHcTBe. JleHCTBUSA HaJ BEKTOPaAMU.

Heab: npoBepka 3HAHUI W MPAKTUYECKUX YMEHHM OOydaromuxcs.

1 Bapuant
YposeHs A.




3anmoiHMTE MPOMYCKH.
1. BeKTOpOM Ha IJIOCKOCTH Ha3bIBAETCH ...

2. BexTop n3o0paxkaercs ...
3. Moaynem BEKTOpa Ha3bIBAETCH ...
4. JIBa BEeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS IPOTUBOMOJIOAKHO HAIIPABICHHBIMU,
€CIH ...
5. IIpu yMHOXKE€HUH BEKTOpPA HA YHUCIIO ...
6. /IBa BekTOpa CUMTAIOTCS PaBHBIMU, €CIIH ...
7.HyneBol BEKTOP KOJUIMHEAPEH ........ BEKTOPY.
Yposens B.
8. Halimute KoOpAMHATHI BEKTOpA 3> ecim A(5;-1;3) m B(2;-2;4).

9.J1aHbI BEKTOPBI 2 {3;1; -2} u—1{1;4;-3}. HaﬁnHTe‘—b}_a :
< 2 c

10.Jaubr Touku A (0; 0;2) uB (1; 1; -2). Ha ocu OV naitgute touky M ( 0; y;
0), paBHOYZAIEHHYIO OT
Touek A u B.Touka O — Hayajgo KOOpAUHAT.
Yposens C.

11. SABnasroTCs I BEKTOPHI 3 M provwseapHeiuu,  €CIH A(5;-1;3) ,B(2;-
2;4),C(3;1; -2),E(6;1;1)?

YpoBens A.
3anoJiHUTEe NMPOILYCKH.
1. BekTOopoM B MpOCTpaHCTBE HA3bIBAETCH ...

2. Bekrop o603HavaercH ...
3. JIIMHOM BEKTOpa HA3bIBACTCA ...

4. JIBa BEeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAIPABICHHBIMU, €CJIH

5. J1y1st TOTO, 9YTOOBI CTIOKUTH JIBA BEKTOPA, HYXKHO ...
6. HyneBbIM BEKTOPOM HA3bIBAETCA ...
7. JIBa BEKTOpA HA3bIBAKOTCS KOJUJIMHEAPHBIMU, €CJIH ...

Yposens B.

8.Haiinure koopaunarsl Bekropa.ecian C(6;3;-2) u D(2;4;-5).

9./1aHbl BEKTOPBL — {5;—-1;2} n > {3;2; -4} HaﬁnHTe‘a _ E}"
(] &



10.laasr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ mnaitnute Touxy M ( 0;

0; 2), paBHOYJAIEHHYIO

or Todek A u B.Touka O — Hayano KOOpAuHAT.

Yposens C.

11. SIBAsIIOTCS JI BEKTOPBI 2 Mg KomuHeapHBELiL, €CII C(5;-1;3) ,M(2;-2;4),

A(1;-2;3)u B(-5;-4;5)?

Kpurtepuu olieHKH KOHTPOJLHOM PadoThI

Samannsa bamer [Ipumeuanue
1-7 7 Kaxxnip1il npaBuiibHbINA OTBET 1 Oayn
8-10 6 Kaxx11p1i1 npaBuiIbHBIN OTBET 2 Oaiuia
11 3 Kaxxaplif mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbli 6t 3a paboty — 16 6asioB

IlIkana nepeBoaa 6aJ1JI0B B OTMETKH

OrmeTka Yucmo 6a110B, HEOOX0AUMOE ISl OJTYYEHUS
OTMETKH
« 5» (OTJIIMYHO) 16 - 15
« 4y (xoporio) 14 - 13
« 3» (yIOBIETBOPUTEIIHLHO) 12 - 10
« 2 « (HEeYIOBIIETBOPHUTEIILHO) mMenee 10

OTBeTbI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuant
1 | HampaBIEeHHBIN OTPE30K HAIPaBJICHHBIN OTPE30K
2 |a— a,—>
3 | ayMHa BEKTOpa JUIMHA OTpe3Ka
4 | KOIMHEAPHbI M WX HANPABICHHUS | MX HANPABJICHUS COBNA/IAIOT
HE COBMNAJIAIOT
g [Ha 9TO YHCIIO yMHOKAIOTCA CI0XUTb UX KOOPIUHATHI
KOOpJIMHATHI BEKTOpa
g | OHHM COHANPABICHBI M MX JUIMHBI |BEKTOP, y KOTOPOrO HA4al0 1 KOHEN
paBHBI COBITQJAaf0T
7 To0oMy OHHU JIeXKaT Ha MapajuleIbHbIX WU Ha
OJIHOM TIPSIMOM
8 |4B={-3-11 CD={-4;1;-3}




9 26—3:{5;—2;—1},‘26—6 =30 5—26={—1;—5;10},‘5—25=\/126
10 M (0; 1;0) M (0; 0; -1)
11 |He KOoJTMHEapHBI KOJIJTMHEAPHBI

5. Tekymuii KOHTPOJIb B (p)OpPMe UCCJIEI0BATEIbCKUX PadOT

[Ipumenenue Takoil ((GOpPMBI KOHTPOJS, KAaK HCCIENOBATEIbCKUE pPadOThI
CTYJICHTOB, B OOyYE€HHUM MaTeMaTHKE IO03BOJIIeT CPOPMUPOBATh y YyUalIUXCS
MPEACTAaBICHUE O TOM, YTO MOJIeNb CO3/Iae€TCs IyTeM VYIPOIIEHUsl SBICHUS,
BbIICJICHUST Haubojee CYIIECTBEHHBbIX €ro CBOMCTB. KoOHKpeTHble mpuMepbl
yOeXIaI0T y4aluxcsi B TOM, YTO UMEHHO a0CTPaKTHOCTh MaTEeMaTUKU MO3BOJISET
OIHU M T€ >XE€ MaTEeMaTHYECKHWE TMOHATHUA NPUMEHITh K HM3YUYCHHIO CaMbIX
Pa3HOOOpa3HBIX MO CBOEMY COJEPKAHUIO SIBICHUU. Y HUX BbIpaOaThIBaCTCs
CO3HAHME TOTO, YTO YeM TOYHEE OTpakaeT MaTeMaTHUeCKas MOJIENb M3y4aeMbIi
OOBEKT, TeM OOJIbIlIE BO3MOXHOCTEH HCIOJIb30BATh IOJTYYEHHBIE 3HAHUSA JUIS
OpakTUKK, ansg  xu3Hu.  CucremMaTHdeckoe  MCHONB30BaHHME  METOoJa
UCCIIEIOBATENLCKUX PabOT CHOCOOCTBYET TOMY, YTO YydeOHas [eATeIbHOCTh
yyYaluxcsi MNpuoOpeTaeT TBOPUYECKH XapakTep, a YCBOEHUE MaTrepuaa
CTaHOBUTCS 00JIee CO3HATEIBHBIM M AKTHBHBIM.

Kpome Toro, Ttakas ¢opma KOHTpOJIS TIO3BOJISIET pEaTU30BaTh MPUHIUI
WHIUBUyaIn3allid OOyYeHHs, a TakKe CIOCOOCTBYET pPAa3BUTHUIO TBOPYECKUX
CIIOCOOHOCTEH CTYZCHTOB.

HccnenoBatenbCkue  MPOEKTbl  CTYACHTHI  BBIIOJHAIOT  CaMOCTOSITEIbHO
(MHIMBUAYaJIbHO WM TIO TPYIIAaM), COTJACHO TPEOOBaHUSIM K COACPKAHUIO U
oQOpMJICHUIO, TIPUHATHIM B y4eOHOM 3aBEJACHHUH. YYalllMWCA BIpaBe BHIOPATH
TEMY HCCIEAOBATEIBCKON pabOTHl CaMOCTOSITENbHO, MCXOMs U3 MPEII0KEHHOTO
nepeuns. [IpenonaBarens, B TaHHOM cllydae, BBICTYMAeT B POJU KOHCYJIHTAHTA.
[TonroroBnenHble pabOTHl CTYACHTHI 3AlUIIAIOT HA 3aU4€THOM 3aHATHU W/ WU
cIaloT B mHCbMEHHON Qopme. Ilpu BBICTABIECHUH OICHKH YYUTHIBACTCS
cojepkanue, opopmiieHUE U Tpe3eHTanus paboTel. VMcciaeqoBarenbekas padora
OLICHWBAETCS MO MATHOATLHOW cucTeMe. Pe3ynbTaThl KOHTPOJS MPU3HAIOTCS
MOJIOKUTEBHBIMU B CJIy4ae, eClIM OOyJYaroUIUiCs TOMYyYWs OTMETKY HE HIDKE
YAOBJIETBOPUTEIBLHOM.

5.3.1. IlepeueHnb TeM HcCIEI0BATEIBLCKUX PA0OT MO y4eOHBIM pa3aesiam

" JJleMeHTbl TEOPMH  BEPOATHOCTEH. JJIeMEHTbl  MaTeMaTH4eCKOW
CTATHUCTUKH
1. HUccnenoBanne jaemorpauyeckod CUTyallUM HACEJIEHHBIX  ITYHKTOB
pecnyOnuKy;
2. UccnenoBanue  COOTBETCTBHUSI  KJIACCMUYECKOTO M CTAaTUCTUYECKOIO
OTIpEJIEIICHHS] BEPOATHOCTH;
3. AHanu3 poXK/1aeMOCTH 0 T€HJEPHOMY MPU3HAKY.
* OCHOBBI TPUTOHOMETPHUH



1. HccnenoBanme rpaduka u CBOWCTB (PYHKITUU Y = COS X ;

2. UccnenoBanue rpaduka u CBOMCTB QyHKIUU Y =Sin X ;

3. HccnenoBanue rpaduka 1 CBOUCTB GYHKIIUU Y =tgX ;

4. UccnenoBanue rpaduka u CBOUCTB (QYHKIUHU Y = CtgX .

Havana maTeMaTH4ecKOro aHajIm3a

1. UccnenoBanue GyHKIIMU U TOCTPOCHHE TpaduKa;

2. Bpruucnenue miaom@aAeil IUIOCKUX (QUTYp C TOMOUIBIO OIMpPEaesIEHHOTO
WHTErpana;

3. Boiuucinenue o00BEMOB Tel BpalleHUs € TMOMOIIBIO  OINPEIAEICHHOIO
UHTETpaa;

[IpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

1. B3auMHOE pacnoioskeHHe IPSIMBIX B IPOCTPAHCTBE;

2. Ilpobnema V mocrynara;

3. I'eomerpus EBknupa.

MHoOrorpaHHuKHU

H3roToBieHne pa3BepTOK U MOJIENICH Pa3IMYHBIX MHOTOTPAHHUKOB;

MHoOTrOrpaHHUKY B apXUTEKTYpE HAIIETro TOpojia;

[IpaBuIbHBIE MHOTOTPAaHHUKH Ha KAPTUHAX BEIUKUX XYJA0KHUKOB;

[IpaBUIBLHBIE MHOTOTPAHHUKH B IIPUPO/IE;

. [IpaBUNIbHBIE MHOTOTPAHHUKH B ApXUTEKTYPE U CTPOUTEIHCTBE.

KoopzmHaTLI U BEKTOPBI

1. TIpeoOpa3zoBaHus MIIOCKOCTH B MPOCTPAHCTBE;

2. CummMmeTpus BOKPYT Hac;

3. IMapamrenbsHOE IPOSKTHPOBAHNUE;

4. 3050TOE CEeUEHHUE.

Tes1a 1 MOBEPXHOCTH BpalllCHUA

1. UsrotoBiieHure MoieNiel Tell BpallleHus;

2. Konndeckue cedeHUs U UX IPUMCHCHHUE B TEXHUKE;

3. Brruncnenue miomnaan moBepXHOCTU CIOKHBIX TEIl.

O whE



6. 3apaHus 1JIsl UTOTOBOT0 KOHTPOJIsI (IK3aMeH)
1. OOmue moJI0KeHus

@opmoii aTTecTalluy 0 AUCUUIUIMHE SIBISETCS dK3aMeH. ITorom skzamena
ABJIIETCSl OLEHKA 3HAHUU U YMEHHI 00y4arolerocst 1o nATHOAJTIbHOM IIKaJe.

IOx3amennpoBOAUTCS B (OpME BBHIIOIHEHUS 3aJJaHUN Ha 0a3eTeXHUKyMa.
YcaoBus npoBeeHust IK3aMeHA
IK3aMeHTIPOBOAUTCS 10 TPYIIIIAM.

KonuuectBo BapuanTOB 3amanus - 30.
3agaHus TMpeaycMaTpPUBAIOT OJHOBPEMEHHYIO MPOBEPKY YCBOEHHBIX 3HAHUM U
OCBOCHHBIX yYMEHUW MO BCeM TemaM mporpamMbl. OTBETHl MPEAOCTABISIOTCS
MACbMEHHO.
Bpemsi BoinosiHeHus 3aganus - 4 yaca
OOGopynoBanme:  Oymara, pyuyka, KapaHjiail, JUHEHKa, BapUaHT 3ajaHus,
CIIpaBOYHAas JUTEPATypa, MUKPOKAJIBKYIISITOP.
2. KontpoabHo-ouneHouHble MaTepuajbl (POC)

NHcTpykuus 1 00y4YarOIMXCS 10 BHINOJHEHUIO 3K3aAMEeHAIMOHHOM

padoTbI

Ha BbIMmogHEHHE NHUCHMEHHOW JK3aMEHAIIMOHHOW pabOThl M0 MAaTeMAaTHUKE
naercs 4 actpoHomuyeckux yaca (240 MUHYT).

DK3aMeHalMoHHas paboTa COCTOUT U3 lyacTu.

[Ipyn BbIMONHEHUH OOJBIIMHCTBA 3aJaHUN TpeOyeTcs MPEeACTaBUTh XOJI
pellieHusT U yKa3aTh TMOJYYEHHbIH OTBET. TOJBKO B HECKOJBKHUX 3aJIaHUSIX
JIOCTATOYHO MPEJICTABUTh OTBET. 3a MPABUIILHOE BHITIOJIHEHNE JIFOOOTO 3a/1aHUS BbI
noyiyqaete oAuH Oaut. Eciiu Bl MpUBOIUTE HEBEPHOE PEIICHHUE, HEBEPHBIM OTBET
WJIU HEe TIPUBOJUTE HUKAKOTO OTBETa, mosiydaete () 6aioB 3a 3ajaHue.

[Ipu BBITOTHEHHUH JIFOOOTO 3aIaHKUS HEOOXOIUMO IMOAPOOHO OIUCATh X0 PEIICHUS
U JaTh OTBET.
Bbaibl, mostydeHHbIE 32 BCE BHITIOJIHEHHBIE 3a/IJaHUs, CYMMUPYIOTCS.
[TocTapaiiTech MPaBUILHO BBHIIOJTHUTH KaK MOKHO OOJbIIE 3alaHuli U HAOpaTh

KaK MOHO O0JIbIlie 0aJLIOB.



Ilepeo mauanom pabomvi 6HUMAMENLHO O3HAKOMbMECH CO WIKANOU nepesood
Oannos 8 ommemKu U oopamume 6HUMAHUE, YMO HAYUHAMb pabomy credyem ¢

3a0aHUL 0043aMeNbHOU YaCmU.

IlIkana nepesoda 6ann106 6 ommemKu no RAMUOANILHOU CUCHIEME

Yuco 6amioB, HE0OX0AUMOE JJIsI TOJTYYCHUS

OrMeTka OTMETKHU
«3» 8-14
(YIOBIETBOPUTEIHHO)
15-21
«4y» (xopo1io)
6onee 21
«5» (OTIMYHO)
6.1 Kputepuu omudok
Bua omnokn HNmeromuecss Hex04eThI
['py6as ommbka He3nanue ydamumucs Gopmys, mpaBuil, OCHOBHBIX
CBOWMCTB, TEOpEeM U HEYMEHHE WX MPUMCHSITH;
HE3HAHHE MIPUEMOB peIIcHMS 3ajad,
paccMaTpUBaEMbIX B y9eOHBIX pasmenax

JUCIUILUIMHBI, a TaK)KE BBIYMCIHUTEIILHBIE OINMOKH,
€CJIM OHU HE ABJIAIOTCS OIMMCKOM

Herpy0ast ommbka ITorepss KOpHS WM COXPAaHEHHWE B  OTBETE
MIOCTOPOHHETO KOpHS, oTOpachIBaHUE 0e3

O00BSICHEHUI OHOTO U3 HUX U PAaBHO3HAYHBIC UM
Henouet HepauunonansHoe peleHue, OIHCKH,

HEJIOCTAaTOYHOCTh WJIM  OTCYTCTBUE  ITOSICHCHHI,
000CHOBaHUH B PEIICHUSIX

7.2. TexkcT pacyeTHBIX 3aIaHUI PY0eKHOr0 KOHTPOJIA BapuaHThl 3K3amMeHa)
1 BapuanT

1. Pemute norapudmudeckoe ypaBHenwue :10g, (x+3) =log, (3x-17)

2. Pemnth 1NOKa3aTeNbHOE HEPABEHCTBO: 9" < %

3.Pemuth uppanroHasbHOE ypaBHEHUE: /54 —3X = —X



4.PemTh TPUTOHOMETPUYECKOE YPAaBHEHUE:  COS3X =

2x-1

V2
2

<4

5.PemmTh HEpaBEHCTBO METOJIOM MHTEPBAIOB: X + 3

6.Haiitu MOAysib KOMIUIEKCHOTO UKcia:  Z=15+2i
7.Halitu npousBeeHUE KOMIUIEKCHBIX uncen: Z,=3i-5 u Z,=3i+5

8. Haiit xopHM ypaBHEHHUsS: 6x°+54=0
5

9.HaiiTu mpou3BOJIHYIO IpOOH: Y = Sinx

10. HaliTu npou3BOJHYIO MPOU3BEICHUS: Y = (COS X +Sin X)-e*

11.HaiiTi pou3BOAHYIO CIIOKHOM QYHKIMU: Y = IN(X* +3X +1)

12.Haiitm HauwOonbliee 3HaYeHHE QyHKIHHU Yy =2x° —608 Ha oTpeske [-4;0]

13. Hatitt TOuky MuHUMYMa QYHKIUH Y =-2X°+33x* —180X +15
14.Bpruncnuth NpUONMKEHHOE 3HAaY€HUE KOpHsS, npumeHss auddepeHuyan:
V252

15.Bpiuncinte 3HaYEHWE  NPOWU3BOAHOM B TOYKE X=7 byHKIMH
y=0-6cosX

16.Bpruncinuts HEONIPEACICHHBIN UHTETPAI: J‘(ZeX —6)dx

17. BpucauTh IUIOMEAAs (UTYphl, OrPAaHUYEHHON JIMHUSAMH: Mapaldoyion

y:%—x2 u ocero OX.

18. CxopocTh  OBMKEHMS Tena 3aJaHa ypaBHEHHMEM V(t)=12t—6. Haitu
MyTh, IPOUICHHBIN TEJIOM 3a 3 C. OT Hayaja JABUKECHUS.

o 2
19.Bprancinth Onpenene bl HHTErpat: jlsxzdx

20 OceBBIM CEUeHHEM IMIMHIPA ABJIAETCSA KBAApPaT, JUATOHATh KOTOPOTO 82 ci.
Haiit 06beM nunuHapa.

21. CTopoHa  OCHOBAHMS IIPABUJIBLHOIM YETBIPEXYTONBHOW MUpaMHABI /2
6okoBoe pedbpo SM. HaiiTu BbICOTY TUpamMUIbl.

22. PemuTh ypaBHEHHE

2 3
—22
!

—4 x

23. Bekropsl 3amansl koopaunatamu a{l; 7; -9}, b{-8; 4;2}. Haiitu ckamspuoe
IIPOU3BEIECHUE BEKTOPOB.

2 BapuaHT

1. Pemuths norapudmudeckoe HEpaBEHCTBO :log, (4 —2x) > -5
2



_1

2. PeminTth 1NOKa3aTE€NbHOE YpaBHEHUE: (= )3X "2 = 5
3.PemmnTh uppaluiOHAIBHOE YPaBHEHUE: 10 _1
' ' 4x-26 6

4 PeluTh TPUTOHOMETPUUECKOE YPABHEHUE:  Sin2X = %
X—2 59

S.Pemmrts HEpaBEHCTBO METOJOM UHTEPBAIIOB:  3X —1

6.Haiitu MOIynTb KOMILJIEKCHOTO YuCHa:  Z=7—Ii
7.Haiitn mnpou3BeAECHHE KOMIUICKCHBIX yucel: Z,=2i+1 u Z,=2i-1

8.HaiiTh KOpHM ypaBHEHUsS: X°+25=0

C0S 3X
X4

9.Haliti Mpon3BOIHYIO IpOOH: Yy =

10. HaliTi mipOoM3BOJIHYIO TPOM3BEACHHUA: Y = (Sin X —2C0S X) - X°

11.HaliTh TnpOM3BOIHYIO CIOXKHON PYHKIUU: Y = CoS(X® + X +1)

12.Halitu HaumMmeHbllee 3HaYeHHE QYHKIHUA Y =X’ —6X°+12x+10 Ha OTpe3Ke
[0; 3]

13. Halit TOuky MakcumyMma (QYHKIHH Y =e*(x* —7x+13)

14.Bprunciauth NpUOIMKEHHOE 3HAYEHWE KOpHS, NpUMEHsAd AuddepeHuua:
{8154

15.Bpiunciinte  3HaY€HWE  MPOU3BOJHOM B TOYKE x=0 byHKUIMAN
y =2e" +4x

16.Beruncnuts HEONPEAETCHHBIN UHTETPAI: j(? +x%)dx

17. Berauciauth 1iomaab GUrypel, OorpaHMYCHHOMN JTMHUSIMU: TTApadooi y =4 —x°

n ocer0 OX
18. CkopocTh  NIBWXKCHHS  Tela 3ajJaHa ypaBHeHWeM V(t)=t°+5. Haiitu

MyTh, NPOWJICHHBIA TEJIOM 32 2 C. OT Haudaja JBUKCHHUS.

o 254
19.BpiunciuTh OnpeaeaeHHbId HHTErpat: I —dx

20. O6pasyromas KoHyca /2cm, COCTaBISET ¢ TNIOCKOCTBIO ocHOBaHMs yroa 30°.
Haiitn 06beM KOHYyCa

21. OcHoBaHuE NMHUpaMHUAbl — MPSAMOYTOJBHHUK CO CTOPOHaMM 6cM U 8 CM.
Kaxxnoe 6oxoBoe pedpo 13cm. Haiitu BeICOTY UpaMUIbI.

22. PemiTh ypaBHEHUE:

4 8
0 5
23. Bekrops! 3aaanbl koopaunatamu a{l; 6; -9}, Db{-8; 2 ;2}. Haiitu ckanxsipHoe
IIPOU3BEEHUE BEKTOPOB

-

3 BapuaHT



1. Pemmute norapudmuueckoe ypasHenwue :10g, (6-x) =5

5 1
2. Pemuth mOKa3aTEIbHOE HEPABCHCTBO: 470717 < 3’
3.PemnTh uppaluoHAIBHOE YpaBHEHUE: N21-40=-0

4 PeluTh TPUTOHOMETPHYECKOE ypaBHEHHE:  tg3x = /3

6—X
<2
S.PemmTh HEPaBEHCTBO METOIOM MHTEPBAIOB:  2X + 3

6.HaiiTu MOZyJIb KOMIUIEKCHOTO YyHCia:  Z=3—i
7.Halitn npou3BeeHNE KOMIUIEKCHBIX uncen: Z,=2-51 u  Z, =2+5i

8.HaiiTu KOpHM ypaBHEHHUSA: 6X° +24=0
sin 2x
o
10. HaliTu mpou3BOAHYIO NPOU3BEICHUS: Y = (COS X +Sin X)-e*
11.HaiiTi mpou3BOAHYIO CIIOKHOM QYHKIMH: Y = (Sin X + cos X)*

9.Haiit npon3BOIHYIO IpOOH: Yy =

12.Haiitn HamOosibiiece 3HaveHue GyHKIUMH Y =Xx° —3x Ha oTpe3ke [0 ;3]
13. Haiiti Touky MUHUMYMa (QYHKIUU Yy =-2x° +33x* —180x +15
14.Beiuucnuth NpUOIMKEHHOE  3HAUYCHHE KOpHs, NpuMeHss auddepeHimat:

2/0,96

15.Bbruncnuth 3HAYCHWE  TMPOU3BOJHOM B  TOYKE x=0 byHKITUH
y=5e"+7x* -1
16.Bprunciuth HEONpPEIeICHHbIA NHTETPa: _[(x5 —9)dx

17. Bprucnuth I1iomans (GUrypbl, OTPAaHUYEHHOM JIMHUAMH: Mapaboion
y =16 —x* u ocero OX
18. CkopocTh ~ OBMXKCHHS Tela 3ajgaHa ypaBHeHHeM V(t)=8t°+7. Haiitu
IIyTh, IPOWICHHBIN TEJIOM 3a BpeMs oT 1 ¢ 110 3 c.

9
19.BpiunciuTh OnpeaeaeHHbId HHTErpat: J'S—\/d_x

1 VX
20.Paguyc ocHOBaHUA HWIMHApPA OcM BBICOTa B JBa pa3a MEHbBIIE JJIMHBI
OKPYKHOCTH OCHOBaHMs. HalTu rmonmaap nmojgHOW MOBEPXHOCTH LIUIUHIPA.
21. OcHoBaHME TUPAMUJIBI — PSIMOYTOJIBHUK cO cTopoHaMmu 15 u 20 cM. bokoBblie
pebpa paBHbI 26cM. HailTi BRICOTY MUpaMU/IBI.
22. PemuTh ypaBHEHHE:
~4 8
6 2
23. Bekrops! 3anansl koopauHatamu  a{2; 5; -9}, b{-1; 4;2}. Haiitu ckansproe
MIPOU3BEACHUE BEKTOPOB

=9




7. IlepeyeHp MaTepHayiOB, O00OpPyaOBaHMA M HHG(POPMALMOHHBIX
HNCTOYHHUKOB, HCIO0JIb3yEeMBbIX B ATTECTALHA
OcHoBHas JuTEpaTypa

1. Kozno B.B., Hukutun A.A., benmonocoB B.C. u np. Maremaruka:
anrebpa W TeoMmeTpusa: YyuyeOHMK Uil 9 Kiacca o0meo0pa3oBaTeIbHBIX
opraHu3anui [DneKTpoHHBIN pecypc]: — Mocksa: Pycckoe cioo, 2020 — 376 c.
— ISBN 978-5-533-00414-5 o mapo:to. ibooks.ru

2. Koznos B.B., Hukutun A.A. Maremaruka: anreOpa U reoMeTpHs:
yaeOHuk s 10 kmacca. ba3oBwiii ¥ yrimyOneHHBIA YpPOBEHBb. [ DJIEKTPOHHBIH
pecypc]: — Mocksa: Pycckoe cioBo, 2020 — 464 ¢. — ISBN 978-5-533-00359-
9 o mapouro. ibooks.ru

3. KoznoB B.B., Hukutun A.A. MaremaTtuka: aiareOpa U T€OMETpUS:
yueOHuk st 11 kimacca. ba3oBblii UM yriyOJIeHHBIH YPOBEHb [DJIEKTPOHHBIM
pecypc]: — Mocksa: Pycckoe cnoBo, 2020 — 464 ¢. — ISBN 978-5-533-00274-5
o napoJtto. 1books.ru

JonosHuTtenbHasi ydeOHas quTEepaTypa
1.Anre0pa u Hauana maTemaTudyeckoro aHanusa.l10-11 kiaccer: yue6. mocobue
s obmeoopazoBat. Opranuzanuii/[ A.H. Koamoropos, A.M. A6pamos, 10.I1.
Hynuunesia u ap.]; nox pen. A.H.Kommoroposa.-26-e uza.-M.: Ilpocsenienue,
2018. https://11klasov.ru/4303-algebra-i-nachala-matematicheskogo-analiza-
uchebnik-dlya-10-11-kl-kolmogorov-an-i-dr.html
2.Maremaruka: anreOpa W Hadajla MaTEMaTHYeCKOrO aHaju3a, T'COMETPHS.
AnreOpa W Hayasia Maremaruueckoro anaimsa, 10-11 kmaccel: yueb. ans
o011e00pa3oBar. opranu3anuii: 6a3oBeiii u yrayosu. yposau/[III.A. Anmumor HO.M.
Komssrun M.B. TkadyeBa u ap.] 3-e m3a.- M.: IlIpocBemenne, 2016.
https://11klasov.ru/3072-algebra-i-nachala-matematicheskogo-analiza-10-11-
klassy-bazovyy-i-uglublennyy-urovni-alimov-ash-kolyagin-yum-i-dr.html
3.boromonoB H.B. Maremaruka : yueonuk st CIIO/H.b.boromosnos,
[1.1.Camoiinenko.-5-e uza.,nepepad. u nomn.-M.:MznarensctBo FOpaiit,2015.
https://m.fictionbook.ru
https://fictionbook.ru/author/nikolayi_vasilevich_bogomolov/matematika 5 e izd
_per_i_dop_uchebnik_dlya_spo/
4.boromounos H.B. [Ipaktrueckue 3aHATHS 110 MaTEMATUKE: ydeOHOE TocoOue 1ist
npukiiagaoro 6akanaspuara/H.b.boromonos.-11-e uzn.,nmepepad. u 10r.-
M.:U3znatensctBo FOpaiit,2015. https://m.fictionbook.ru
https://fictionbook.ru/author/nikolayi_vasilevich_bogomolov/prakticheskie_zanyat
lya_po_matematike_11/
5.boromonos H.B. Maremaruka : y4eOHUK AJIS IPUKIIATHOTO
0akanaBpuara/H.b.boromonos, I1.1.Camoiinenko.-5-¢ u3m.,nmepepad. u J101.-
M.:U3narensctBo FOpaiit,2015. https://m.fictionbook.ru
https://fictionbook.ru/author/nikolayi_vasilevich_bogomolov/matematika 5 e izd
_per_i_dop_uchebnik_dl/



https://11klasov.ru/4303-algebra-i-nachala-matematicheskogo-analiza-uchebnik-dlya-10-11-kl-kolmogorov-an-i-dr.html
https://11klasov.ru/4303-algebra-i-nachala-matematicheskogo-analiza-uchebnik-dlya-10-11-kl-kolmogorov-an-i-dr.html
https://11klasov.ru/3072-algebra-i-nachala-matematicheskogo-analiza-10-11-klassy-bazovyy-i-uglublennyy-urovni-alimov-ash-kolyagin-yum-i-dr.html
https://11klasov.ru/3072-algebra-i-nachala-matematicheskogo-analiza-10-11-klassy-bazovyy-i-uglublennyy-urovni-alimov-ash-kolyagin-yum-i-dr.html
https://m.fictionbook.ru/
https://m.fictionbook.ru/
https://m.fictionbook.ru/

6. I'puropees C.I'. MaTemaTuka:y4eOHUK JUIsl CTYJEHTOB 00pa30BaTEIbHBIX
yupexaeHuit cpen.npod.oopazoanus/C.I.I'puropres,C.B.MBonruna;mnos
pen.B.A.I'yceBa.-11-¢ uzn. ,crep.-M.:M3narenbckuii neHTp «AkaaeMusi»,2015.
https://11Kklasov.ru/7685-matematika-grigorev-sg-ivolgina-sv.html

7. OwmnnaitH  y4yeOHuku s cryaeHtoB  «[eomerpus  10-11  kmace»
http://tepka.ru/geometriya_10-11/index.html



https://11klasov.ru/7685-matematika-grigorev-sg-ivolgina-sv.html
http://tepka.ru/geometriya_10-11/index.html

