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1. ITacnopTt ¢oHIa OLEHOYHBIX CPEJACTB AUCUMILIMHBI «MaTeMaTuKa»

OneHouyHbIE CpeNCTBA MpeIHAa3HAYEHBl Ui KOHTPOJS M OLEHKH 00pa30BaTEIbHBIX
JOCTHKEHHUIM 00Yy4aloNINXcs, OCBOMBIINX MpOrpaMMy Y4eOHOH AUCIMILINHBI MaTemaTHka
0 CTIIEIUATBHOCTH:

08.02.10 CTpouTenbCTBO KENE3HBIX JOPOT, IYyTh U IyTEBOE XO3AUCTBO.

®oHj OICHOYHBIX CPEJICTB BKIIOYAeT B CeOS KOHTPOJIBHBIE MaTepHalbl s
MPOBEJICHHSI TEKYIIET0 KOHTPOJIS, PyOS)KHOTO KOHTPOJIS U MMPOMEKYTOYHON aTTECTAINU B
dbopme dhopme sxzamena.

®oHa  OIEHOYHBIX CpPeACTB  pa3paboTaH Ha  OCHOBaHUU  DedepanbHo2o
20cy0apcmeenHo2o  obpazoeamenvHozo cmanoapma (Ooaree — PIOC) u paboueii
npozpammul yueonou oucyuniunvl Mamemamuxa.



2. Pe3yabTaThl 0CBOeHMS Y4eOHOM TUCHUILINHBI, MOAJIeKalIHe IPOBEPKe

OcBoenue cojepkaHus Yy4yeOHOW OUCHMIUIMHBI «MaremaTtuka» o00ecreunBaeT
JTOCTH)KEHUE CTYJACHTAMHU CIICIYIOIINX pe3yibmamaos:

* TUYHOCHHBIX:

— c(opMUPOBaHHOCTh TMPEJCTABICHUN O MaTeMAaTHKE KaK YHHUBEPCAILHOM S3BIKE
HAyKH, CPEJICTBE MOJICIMPOBAHMUS SIBIICHHUI U MPOLIECCOB, UAESIX U METOIaX MATEMAaTUKHU;

— MOHMMaHWE 3HAYUMOCTH MATEMaTUKHU JJIsI HAyYHO-TEXHUYECKOrOo IIporpecca,
chOpMUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K 4YacTH OOIIeueIoBeuecKon
KyJIbTYpbl Y€pe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHS MAaTE€MATHUKH, SBOJIOLUEH
MaTEeMaTHYECKUX HJICH;

— pa3BUTHE JIOTUYECKOI'O  MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMS,
AITOPUTMUYECKON KYJIBTYPbI, KPUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOJAUMOM JIJIsi
Oynymiei mpo@ecCHOHANIbHON JESITeNbHOCTH, Il NPOAOJKEHUsT oOpa3oBaHUsS U
caMmo00pa3oBaHus;

— OBJAJICHHE MATeMAaTHYECKUMHU 3HAHUAMH U YMEHUSMU, HEOOXOJAMMBIMU B IIO
BCETHEBHOM KU3HM, [IJII OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCHUMIUIUH U
JUCIUTUTMH TPOQECCUOHAIBHOTO IUKJIA, JUIsl MOJy4YeHUs: o0pa3oBaHus B 00JAcCTsIX, HE
TpeOYIOIUX YIIyOJeHHOM MaTeMaTHYeCKOM MOJITOTOBKH;

— FOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA
POTSHKEHUN BCEH JKU3HH, CO3HATEIILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCTIEUTHON MPOo(dhecCHoHaNbHOM U 00LIECTBEHHON ACSITENbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbBHOW TBOPUYECKOW M OTBETCTBEHHOM
NEeSATENbHOCTH;

— TOTOBHOCTh K KOJUJIEKTMBHOM padoTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, OOIECTBEHHO IMOJIE3HON, y4eOHO-UCCIIEIOBATEILCKON, MPOCKTHON U
JIPYTUX BUJIAX ACSATEILHOCTH;

— OTHOILIEHHUE K MPO(PECCHOHAIBHON AESATENBHOCTH KAaK BO3MOXHOCTH y4acTHs B
pelie HUM JTMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIICHAIMOHAJIBHBIX MPOOIIEM;

* MemanpeomMemHbix:

— YMEHHE CaMOCTOSITEJIbHO OMNPENEHATh LENN JAEATEIbHOCTH U COCTABJISThH IIAHBI
NEATENIbHOCTH; CAaMOCTOSITENIbHO OCYUIECTBIIATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
NEeATENIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHKEHUS IMOCTABICHHBIX
nene W peanu3aldyd TUIAHOB JICITEIILHOCTH; BBIOMpaTh YCHEIIHBIE CTPATETHH B
Pa3JIMYHBIX CUTYaIUAX;

— yMEHHUE NPOAYKTUBHO OOIIAThCS M B3aMMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
NEATeNIbHOCTH, YYUTHIBATH MO3UIMU JPYTUX YYACTHUKOB JIESITEIBHOCTH, 3(P(HEKTUBHO
paspeiiath KOHMIUKTHI,

— BJIQJICHUE HaBbIKAMM [M03HABATEJIbHOM, YUEOHO-UCCIIEN0BATEIbCKON U MPOESKTHOM
NEeSTENbHOCTH, HAaBBIKAMU pa3pelieHusi MpodsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATENIbHOMY TOMCKY METOJIOB PpEIICHUS MPaKTUYECKUX 3a7ady, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS,

— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITENIbHON MH(OPMAIMOHHO-TO3HABATEILHON



NEATEIIbHOCTH, BKJIIOYas YMEHHME OpPUEHTUPOBATHCA B PaA3JIMYHBIX HMCTOYHMKAX
uHpOpMaIUU, KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMALUIO, TIOTYyYAEMYIO
U3 Pa3IMYHbIX UCTOYHUKOB;

— BIJIQJICHUE SA3BIKOBBIMU CpPEICTBAMHU: YMEHHE SICHO, JIOTUMHO M TOYHO M3JIaraTh
CBOIO TOUYKY 3PEHUS, UCIIOIB30BaTh aICKBATHBIE A3BIKOBBIE CPEACTBA;

— BJIQJICHUE HaBbIKAMHU MO3HABATEJIbHON pPE(IIEKCUU KaK OCO3HAHUS COBEPILIAEMbBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHWMM, TPAHUI] CBOETO
3HaHWS U HE3HAHMS], HOBBIX [TO3HABATEIIbHBIX 33/1a4 U CPEACTB IS X JOCTHKECHUS;

— LEJEYCTPEMJIEHHOCTh B IMOMCKAX U MNPUHATHM PEHICHUH, cOOOpa3UTEeNbHOCTh U
UHTYMIIMS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPEJCTaBICHUHN; CIOCOOHOCTh BOCIIPUHUMATH
KpacoTy U TapMOHUIO MUPA;

* NPEOMEMHbIX:

— c(OpMUPOBAHHOCTb MPEICTABICHUM O MaTEMaTHKE KaK YaCTH MUPOBOU KYyJIbTYpHI
U MeCTe MaTeMaTHKH B COBPEMEHHON UMBUIM3ALMU, CHOCOOAaX OIMUCAHUS SBJICHUHN
peanbpHOro MUpPA HA MATEMATHYECKOM SI3BIKE;

— Cc(pOpPMHUPOBAHHOCTb TMPEJCTABICHUNH O MaTeMaTHYECKHX TMOHATHSAX Kak
BAKHEUIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJLIIOIIMX OIMCHIBATH M HM3ydaTb pPa3HbIC
IPOLIECCHl W  SIBJICHHS; ITOHUMAaHHME BO3MOYKHOCTH AaKCHOMAaTHYECKOTO IOCTPOCHUS
MaTEeMaTU4YECKUX TEOPUH;

— BJAJCHUE METOJAMM JOKAa3aTeNbCTB M QJITOPUTMOB pPELICHUs, YMEHUE HX
IIPUMEHSITh, IPOBOJIUTH T0KA3aTENIbHBIE PACCYKIAEHUS B XOI€ PELICHUS 3a/a4;

— BJIQJICHUE CTAHJAPTHBIMU IIPUEMAMU PEIICHUS PAMOHAIBHBIX U UPPALIMOHAIBHBIX,
NOKa3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHU U HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM 4YMCIIE Ui IOUCKA IIYTH
pELICHUS U WIIIOCTPALMU PEIICHNS YPAaBHEHUI U HEPABEHCTB;

— ¢(hOpMHUPOBAHHOCTh MPECTABICHNUN 00 OCHOBHBIX MOHATUSAX MaTEMaTUYECKOTO

aHaJlM3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIIHM,
VCIIOJIb30BaHMUE ITOJIYYEHHBIX 3HAHUM JJIs1 ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

— BJAJCHUE OCHOBHBIMM IIOHATHAMHU O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reoMeTpuuYeckux (urypax, MX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHUS
pacrmo3HaBaTh T€OMETpPHUYECKHE (PUTYphl Ha YEpTEkKax, MOJACNIAX M B PEATbHOM MHPE;
OPUMEHEHUE W3YYEHHBIX CBOWCTB TeOMETpHUYECKHMX (Quryp u (opmya Uil pelueHus
F€OMETPUYECKHX 3a1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;

— chOpMHPOBAHHOCTh TMPEACTABICHUI O Tpoleccax U SBICHUSAX, HMEIOIIUX
BEPOSTHOCTHBIM XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHUPE,
OCHOBHBIX TMOHATHUSX JJEMEHTAPHOW TEOPUM BEPOATHOCTEM; YMEHUM HaXOIWTh U
OLIEHHBATh BEPOSITHOCTH HACTYIUIEHUSI COOBITUIM B MPOCTEHIIMX MIPAKTUUYECKUX CUTYALUAX
Y OCHOBHBIE XAPAKTEPUCTUKH CIIy4aiiHbIX BEIUYHH;

— BJIQJICHHE HABBIKAMHU HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpPAMM IIPH

PCUICHUHU 3a1a4.



Pe3yabTaTsl 00yueHus
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

Iloka3zaTen oeHKH pedyJjbTaTtra

YMmeHnus:

pelaTh JIMHEWHBIE U KBAIPAaTHBIC YPAaBHEHHUS U
YPaBHEHUS, CBOAAIIMECS K HUM;

IIOJIy4YEHUE KOPHEHN JTMHEHHBIX U KBaJpPaTHBIX
YpaBHEHUH W YpaBHEHHH, CBOASIIUXCA K
HUM, OOOCHOBaHME BBIOOpa GopMyn Ui
pelleHns  KBaApAaTHBIX  YPaBHCHUM U
HEIOJIHBIX KBAaJPATHBIX YPAaBHEHUM;

BBITIOJIHATH I[CﬁCTBHSI C ﬂef/'ICTBI/ITeJ'IBHBIMI/I qucjiaMu,

BEBIIIOJTHEHHE JEUCTBUU C JIEUCTBUTEILHBIMU

MOJIB30BAThCS KAJIbKYJISITOPOM JJISi BBIYMCIICHUM, YHUCIIaMH, JIEMOHCTpALUS YMEHHI

HaXOJUTh MPHUOTMKEHHBIC BBIYHCIICHUS; HCIIOJIb30BaHUS KaJIbKyJsAITOpa IS
BBIUHMCJICHHUMN u HaXOXKICHHUS
IPUOIHMKEHHBIX BEIYUCICHUN;

pelaTth JIUHEHHbIE U KBaJpaTHbIE HEPABEHCTBA, W3JIO)KEHHUE OCHOBHBIX JTallOB  PEIICHUS

CUCTCMblI HCPABCHCTBA,

JIMHEUHBIX H KBaApaTHbIX HEPABCHCTB U HUX
CHCTCM,

MIPOU3BOJUTh JIEHCTBUS C BEKTOPAMHU; GopMylnMpoBaHHE TpaBWJI  CIOXKEHUS U
BBIYUTAHUS BEKTOPOB, JIEMOHCTpAIHsI
YMEHUH  BBIIIOJIHEHUS JEUCTBUM  Haj
BEKTOpaMH;

WCII0JIb30BaTh CBOWCTBA 3JIEMEHTAPHBIX (PYHKIMH IPU | U3TI0KEHUE CBOMCTB byHKIUi u

pEILIEHNY 3a7a4 U YIIPa>KHEHUI; JEMOHCTpALUS IIOHMMAaHHUS ux
UCIOJIb30BAaHUSl NPU pELIEHUH  3aJad U
YIPAKHEHUH;

BBINOJIHATh TOKJECTBEHHBIE MPEOOpa30BaHUs CO IpUMEHEHNE TOKIECTBEHHBIX

CTETIEHHBIMH, JIOTAapU(PMUYECKUMU U npeoOpa3oBaHuit Haj CTETIICHHBIMH,

TPUTOHOMETPUYECKHMHU BBIPAKECHUSIMU; JOrapu(pMUUECKUMU u
TPUTOHOMETPUUECKUMHU BBIPOKECHUSIMH;
o0ocHOBaHME  BbIOOpa  (OpMYyNBI  WIH
CBOMCTBA (PYHKLMI 1)1 IpeoOpa3oBaHus;

CTPOUTh rpaduku MOKa3aTebHbIX, | CO3AHNE rpauKoB NOKa3aTeJbHbIX,

JOrapuPpMHYECKUX " TPUTOHOMETPUUYECKHUX | JIOTapU(PMUUYECKUX U TPUTOHOMETPHUECKUX

(hyHKIW, BBITOTHATE MX MPeoOpa3oOBaHMS; byHKIHH, JEMOHCTPAIIHS yMEHUH
BBIMIOJIHEHHUST  TIpeoOpa3oBaHUl  TpaduKOB

TakuX (HYHKITUH;

BBIYHCIISITh TPOU3BOJIHBIE U TIEPBOOOpA3HBIC,

MMOJIYy4YCHHEC IMPOU3BOAHBIX U HCpBOO6p213HbIX

OINIpEeACIEHHBIE UHTETPAJIbI, IPUMEHSITh HEKOTOPBIX (byHKUIHUH, IIOCTPOCHHE

ONpPEEAEHHBIN UHTETPAI Ul HAXOXKICHUS KPUBOJIMHEHHON Tpaneuuu, HaxoXJICHue €€

IUIONIA KPUBOJMHEHHONW Tpalenuu; IUIONIAA C  IOMOIIBI0  ONPEACIEHHOTO
UHTETpaa;

IIPUMEHATHh CBOMCTBA NMPSMBIX M IUIOCKOCTEW B 000CHOBaHME CBOMCTB  IpPSIMBIX U

IIPOCTPAHCTBE IPU PELICHUM 3a/ay;

IUIOCKOCTEN B NPOCTPAHCTBE IPU PELICHUU
3ajady;

1/1306pa>1<aTI) rCeOMCTPHUYCCKUC TECJIa Ha IJIOCKOCTU U
B IIPOCTPAHCTBE, CTPOUTh HX CCUCHHUA INNIOCKOCTBIO;

JIEMOHCTpALUS YMEHUHI MMOCTPOEHUSA
FEOMETPUYECKUX TEJl M HUX CEYCHHH  Ha
IJIOCKOCTH M B TPOCTPAHCTBE;

pelarh 3aJayd Ha BBIYUCIIEHUE IUIOLIANEH
MOBEPXHOCTEH M O0BEMOB T€OMETPUUYECKUX TEIl;

ompezneneHue (HopMysnbl ISl BBIUKCICHUS
iomaaed 1 00bEMOB reOMETPUUECKUX Tel,
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NPpUMCHCHUC UX IJIA pCIICHUA 3aJa4,

yMETh NPHUMEHATh OCHOBHBIEC IOJIOXKEHUSI TEOPUU
BEPOATHOCTEN M MATEMAaTHYECKOW CTATUCTUKHU B
podecCHOHAIbHON JIeSITEIbHOCTH.

BBIICJICHUE OCHOBHBIX JJIEMEHTOB TEOPHUH
BEpPOSITHOCTEN u MaTeMaTUYeCKOU
CTaTUCTHUKH, PEIICHUE NPAKTUYECKUX 3a/1ay.

3HaHuUA:

o ) nepevnciIeHme OCHOBHBIX  (DYyHKIIMIA,

OCHOBHBIE (DYHKIIMH, UX 'padUKU U CBOMCTBA; .
dopMyIHpOBaHHE WX CBOICTB, OIHCaHUE
npoliecca MoCTPOEHUs rpa(UKoB;

OCHOBbI (D PepeHInanbHOr0 W HHTETpalbHOTO | opMyIHpoOBaHHUE npaBwil U Gopmyn

HCYMCIICHUM; TupdepeHMaIbHOI0 UM UHTErpajbHOTo
HCYUCIICHHI,

U3JI0’KEHUE aJITOPUTMOB CIIECHUs

AJITOPUTMBI pelieHus TPUTOHOMETPUUYECKHUX, P P

. TPUTOHOMETPUUYECKUX, IOKA3aTEIbHbIX H

MOKa3aTeIbHbIX, JIOTApU(PMUYECKUX YpaBHEHUH U .

) J0rapuPpMHUECKUX ypaBHEHUN u

HEPABEHCTB;

HEPABEHCTB;
. o onpeeaeHue OCHOBHBIX CBOMCTB

OCHOBHBIE CBOICTBA AJIEMEHTAPHBIX ()yHKIIHIA; pel .

JIEMEHTAPHBIX (DYHKIIMH;

OCHOBHEIE ITOHSTHUSI BEKTOPHOH anreOpsr; dopmynrpoBaHue onpeaeneHui u
BBIJICJICHUE OCHOBHBIX IOHATHH BEKTOPHOM
aireOpsl;

Lo ) 000CHOBaHME OCHOBHBIX  IIOHATHH

OCHOBBI JIMHEHHOMU ayreOpsbl; .

JMHENHON anreOpsl;
y3HaBaHue re€OMETPUUYECKUX Ten,

OCHOBHBIC IMMOHATHA U OIIPCACICHUA CTCPCOMETPHUH,

dbopMynMpoBaHHE OCHOBHBIX TMOHITHA U
OIpesiesIeHUu CTEpEOMETPHH;

CBOMCTBaA TCOMCTPUYCCKHUX TCII U HOBerHOCTeﬁ;

NIEPEYUCIIEHNE CBOMCTB N€OMETPUYECKUX TEIN
Y UX MIOBEPXHOCTEM;

. . N BBIJICJIEHU MyJ ionanen
¢dbopmynbl miomaneil moBepxHocTel U 0OBEMOB; jieaerme "(POP y otae
MOBEPXHOCTEN 1 0OBEMOB;
OCHOBHBIC IOHATHUS KOMOMHATOPHMKH; CTaTHCTHUKHU, HBIIOMHCHHC OCHOBHBIX TOHATHH
. KOMOWHATOPUKH, CTATUCTHUKH M  TEOPHUH
TEOpUU BEPOSTHOCTEM. -
BEPOSITHOCTEH.




3.0ueHka ocBOeHHs Y4eOHOM JUCHHMILIHHBI

3.1. ®opMBbI U MeTOAbl OLIEHUBAHHUS

JieMeHT y4eOHOoM

q)OpMI)I KOHTPOJIAA U OIICHUBAHUSA

. TemaTnueckui HUTorosbiii
AMCHATLIHHBI Tekymmii KOHTPOJIb
KOHTPOJIb KOHTPOJIb
Pa3nen 1 Omnpoc, KoHnTponbHas
JIeCTBATEIBHBIE YHCTIA. TECTHPOBAHHC, pabora
CaMOCTOsITeNIbHAs
paborta
Pazpea 2. Omnpoc, KonTponbHas
Oy o TECTUPOBAHHUE, paborta
CaMOCTOsITeNIbHAs
M0CJIEeI0BATEIbHOCTH. OATE
paborta
Pasnea 3. Omnpoc, KoHnTponbsHas
ITokasaTenbHas TECTUPOBAHHUE, paborta
b
caMoOCTOsITeNbHAs
JorapupmMuyecKas u 6OC OATE
abor
CTerneHHas (yHKIUH. p a
Paznea 4. Omnpoc, KoHnTponbHas
B my— TEeCTUPOBaAHHUE, paborta
dyHKIHH CaMOCTOSITeNIbHAs
' pabora
Pazpnea 5. Ormpoc, Kontponbnas
TECTUPOBAHUE abora
KomOunaropuka, craTucTuka p ’ p
. MOCTOSITEIbHAS
U TeOpusl BEPOSITHOCTEH. CaMoCTOATCIIbHA
paborta
Paznen 6. Ormpoc, Kontponbnas
Tpoussomaas 1 e TECTUPOBAHUE, pabota
TIPUIIOKECHUS. CaMOCTOSITENIbHAS
paborta
Paznea’. Omnpoc, KonTponbsHas
VisTerpan u ero TECTUPOBAHUE, paboTa
IpHMCHEHHA CaMOCTOSITENIbHAS
' pabora
Pa3nean 8. Ormpoc, KontponbHas
[IpsimMble ¥ TJIOCKOCTH B TeCTHpOBaRHe, pabora
IpOCTPaHCTEE CaMOCTOSITeNIbHAS
' pabora
Pa3znen 9. Ormpoc, KontponbHas
TECTUPOBAHU abota
I'eomeTpuueckue Tena u cCTHPO < pao
. CaMOCTOSITENIbHAS
TUTOIIAN UX TOBEPXHOCTEH. CJIbHA
pabora
Paznen 10. Omnpoc, KonTponbHas
. TECTUPOBAHU abota
OOBEMBI reOMETPUYECKHX TEI. po © pato
CaMOCTOSITeIIbHAS
pabora




Paznmea 11

BekTtopbl 1 KOOpJIMHATHI.

Ormpoc,
TECTHUPOBaHUE,
CaMOCTOATCIIbHAsA
paborta

KonTponbHas
paborta

Hror

DK3aMeH




3.2. TunoBble 3a]aHUA 1JI51 OLIEHKH OCBOCHUS Y4€OHO! TUCIATIHHBI

[Ipu  peanmuzaumm  nporpaMMmbl  y4eOHOM  AMCLUMILUIMHBI,  IPENOAABATEIb
o0ecrieunBaeT OpraHu3aldi0 M MPOBEACHHE TEKYLIEr0 M HUTOrOBOIO  KOHTPOJIS
MH/IMBHUIyaJIbHBIX 0Opa30BaTENbHBIX JOCTH)KEHUH, O0ydYaloIuXcs — JEMOHCTPUPYEMBIX
00y4aronMMuUCs 3HAHUM, YMEHUN.

Tekymuii KOHTpPOJIb NMPOBOAUTCS B INPOLECCE IPOBEACHUS TEOPETUUYECKMX 3aHITUU —
YCTHBIN OMpoc, MpakTHUYEeCKUX (J1abopaTOpHBIX) pabOT, TECTUPOBAHUSI, CAMOCTOSITEILHBIX
paoor.

OOyuenue y4eOHOW NMCUMIUIMHE 3aBEPIIACTCS HUTOTOBBIM KOHTpoOJieM B (dopme
AK3aMEHa.
@DOopMBI U METOJIBI TEKYIIETO U UTOTOBOTO KOHTPOJISA MO YU4eOHOU AUCIUIUIMHE JOBOJSATCS

JI0 CBEJICHMS 00YJarOIIMXCs HE TI03HEe IBYX MECSIICB OT Hayajga 0OyYeHHs 110 OCHOBHOM
npodecCuoHalIbHOM 00pa30BaTEILHON MPOrpaMMe.

Jns TeKymero W WTOrOBOTO KOHTPOJISA TMpenojaBaTelieM CO3JaHbl  (POHJbI
ornieHouHbIX cpeactB (DOC). ®OC BriIoOUalOT B ceOs MEAaroruyeckue KOHTPOJIbHO-
U3MEPUTENIbHBIE MaTepUalibl, MpeAHA3HAYCHHBIC ISl OMPEACIICHUS COOTBETCTBUS (WU
HECOOTBETCTBHUSI)  WHIMBUAYAJIbHBIX  00pa30BaTENIbHBIX  JOCTH)KEHUH  OCHOBHBIM
MOKa3aTessIM Pe3yJIbTaTOB MOJATOTOBKH.

3.2.1 3axanus AJ1s1 BXOJHOTO KOHTPOJIS.

Bxonnas koHTponbHas paboTa MPOBOJUTCS C LENbIO TMPOBEPKH OCBOCHHS
oOyvaromumucsi  coaepxanusi oOpazoBanust mno Marematuke. @dopma paboThI
o0OecreynBaeT MOJIHOTY IPOBEPKU 3a CUET BKIIOYEHHUS 3a/laHUi, COCTABJICHHBIX Ha
MaTepuaie OCHOBHBIX pa3lenoB mnpeamera «MaremaTuka» B IIKOJE: ypaBHEHU,
HEPaBEHCTBA, CTENEHM, JNCHCTBUS C JEHCTBUTENbHBIMU YMCIAMH, MPOLEHTHI, IpapUKu
aneMeHTapHbIX (yHKIH, Teopema [Tudaropa. KontponapHas paboTa BKIIOYAET 3a/1aHUS
JIBYX YpOBHEMW: 06a30BOr0 M MOBBILICHHOT'O, KOTOPHIE MPEACTaBICHBI B BHJIE TECTOB, YTO
MO3BOJISIET KOHTPOJIUPOBATH PE3YIIbTAT.

[Ipu BbIMONHEHUH 3ajaHuil 0a30Boro ypoBHs (4actb A u B) oOyuatomumecs: JOJIKHBI
IPOJEMOHCTPUPOBATh OINPEACIICHHYI0 CUCTEMHOCTh 3HAHMM, YMEHHE IO0JIb30BaThCs
MaTEeMaTUYECKUMHU TEPMHHAMH, PAclO3HaBaTh 3aJaHusl. DTH 3aJlaHus COCTaBIISIOT HE
menee 70% Bceit paboThl.

3ananue yactu C HaNpaBJIEHO HA MPOBEPKY BIJIAJICHUS MAaTEPUAJIOM Ha IOBBIIEHHOM
ypoBHe. Takke B paboTe MpOBEPSIOTCS BHIUNCIUTEIbHBIE HABBIKU.

JUiss  moJlydeHHsl MOJIOKHUTENIBHOIO  pe3yJibTara O0ydarlleMycs JIOCTaTOYHO
BBINIOJIHUTH 3a/1aHHsI 0a30BOT0 YPOBHS.

Bpems Ha BbInoIHeHHe PpadoTbl 60 MUHYT.

10



B pesynbTaTe BhIMOTHEHUS KOHTPOJIBbHON pabOThl 00yUaromuecs JOJKHBI TOKa3aTh:

Pe3yabTaThl 00yyeHus
(ocBO€HHbIE YMEHHsI, YCBOEHHbIE 3HAHUS)

IMoka3aTeu OLeHKH pe3yJbTaTa

YMmenus:

peuaTh MMOJIHBIC KBAaAPATHBIC YPABHCHMUA,

npuMeHsieT  GopMyJbl TUCKPUMHUHAHTA U
KOpPHEW KBaJpaTHOTO YpaBHEHMUS TUISt
pELIEHUs] YPAaBHEHUM;

peuaTtb JINHEMHBIE HEPAaBCHCTBA,

pacKpbiBaeT CKOOKH, TPHUBOJUT TMOIAOOHBIE

cjaraeMmble,  HMCIOJIb3yeT CBOMCTBa
HEPaBEHCTB;
BBITIOJIHATH BBIYUCIICHUSA C I[CﬁCTBHTeHLHLIMH MMPUMCHACT IpaBujia BBITIOJIHCHUA
YHCIIAMU; apupMeTHUIECKIX JIEUCTBUI HaJl
HCﬁCTBHTCHLHLIMH quciiaMu B pPaMKax

MPOTPaMMHBIX TPeOOBAaHMIA,

BBITIOJIHATH I[GflCTBI/ISI CO CTCINCHsAMH U HaXOAUTHb
3HAQYEHHUs] BBIPAXKECHHUS TPU 33JaHHOM 3HAYECHHUU
TIEPEMEHHOM;

BJaJe€T CBOMCTBAMH CTEIICHEHW M HaXOIUT
3HaUCHHE BBIPAXKEHUS,  COJIEPIKAILETO
CTETICHb;

CTPOUTH I'paduKu (HYHKIIUH;

CTPOUT TpaduKH IMHCHHBIX (QYHKIU;

pemiaTth T€OMETPUYECKUE 3a/ladyd C HCIOJb30BaHUEM
teopemsl [Tudaropa;

pelIaeT 3aja4u C UCIOJIb30BaHUEM
Teopems! ITudaropa;

HaxXOJUThb NPOUCHTHI OT YUCJIa,

HaxoauT MPOUCHTHI
3aJa49M1 Ha MPOLCHTHI,

OT 4YuCjla H pemactT

YOpPOIIAaTh BBIPAXEHUS, CoiepKallue ApoOu. NpUMEHSET (bopMyIibl COKpAILEHHOI'O
YMHOXKEHUS TUTSE YOPOIIEHUS
anreOpanvdecKrx BhIPAKCHHUI;

3HaHMA:

. BOCHPOU3BOAUT (HOPMYIIbl AUCKPUMUHAHTA U

dbopMynbl  TUCKPUMHHAHTA, KOpPHEH KBaJpaTHOIO .

) KOpHE KBaIpaTHOTO YPaBHEHUS;

YpaBHECHMS,

MpaBUjIa PACKPHITUS CKOOOK; OTpeIeIeHUE TTOI00HBIX
ClIaraeéMbIX, CBOWCTBA HEPABEHCTB;

dbopMyIupyeT IpaBuiIa PacKphITHS CKOOOK,
onpeJiesIeHue MOMOOHBIX  CJAaraeMbIX,
NEPEYHCIsIeT CBOWCTBA HEPABEHCTB;

MEPEUYHUCIIAET MOCIEI0BATENLHOCTh JEUCTBUI

apudmernyeckue neicTBUsS Ha MHOKECTBE .
. . B BBID@KEHUAX C  JCHCTBUTEIBHBIMU
NEHCTBUTENBHBIX YUCET; . .
yuciaMu; GopMyJIupyeT NpaBuia AeHCTBHMA
HA MHOXECTBE JE€HCTBUTEJIBHBIX YHCEI;
onpeeIeHue CTEIEHU c JEHUCTBUTENIbHBIM | GOPMYJIUPYET OMNpEJeTICHUE U MepeduciseT

IIOKAa3aTelIeM, CBOMCTBA CTCICHH,

CBOMCTBA CTCICHU;

CBOMCTBA MTUHEHHON QyHKIIMK U e€ Tpaduk;

omnpenenseT rpaduKu IMHEHHBIX QYHKINA U
ONMCKHIBACT MX CBOMCTBA;

teopeMa Iludaropa;

o0ocHOBBIBaeT Teopemy Iludaropa;

(bopMyJIIBI COKpPAIIEHHOTO YMHOKEHHS.

BBIJIETISIET (hopmyIbI COKpaLIEHHOTO
YMHOXEHUSI, WIUTIOCTPUPYET UX MPUMEHEHHE
Ha MPAKTHKE.

KpuTepun onieHKM KOHTPOJIbHOH padoThI

3amanus bamier

[Tpumeyanue

Al —AS 5

Kaxxaplii npaBUIbHBIA OTBET 1 Gaur
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B6, B7 4 Kask1p1ii ipaBUIIbHBINA OTBET 2 Oayuia
C8 3 Kaxxaplii npaBUIbHBINM OTBET 3 Oayuia

MaxkcuManbpHBIN 0ait 3a paboTy B menoM — 12 6aiioB.

3a mpaBUIILHOE BBITIOJIHEHHE JTIO00TO 3a/jaHus YpoBHs1 1 oOywaromuiics moiydaer oauH 6asui. B
3aJlaHuSIX C BBIOOPOM OTBETa, C KPATKUM OTBETOM WJIM HA YCTAHOBJIEHHE COOTBETCTBHS, O0YUarOIIHICS
MOJIy4aeT OAMH 0aJlJI, COOTBETCTBYIOIINNA TaHHOMY 33JIaHUIO, €CJIM YKa3aH HOMEp BEpHOIo OTBeTa (B
3aJlaHuSAX C BBIOOPOM OTBETA), WJIM BIUCAH BEPHBIH OTBET (B 3aJaHUSIX C KPAaTKUM OTBETOM), WIIH
MPaBUIILHO COOTHECEHBI OOBEKTHI JBYX MHOXKECTB W 3allMCaHa COOTBETCTBYIOIIAS TOCIEIOBATEIHHOCTD
uudp (B 3aaHUSIX HA YCTAHOBJIEHHWE COOTBETCTBUS). [Ipy BHIMOIHEHUH TaKUX 3aJjaHUM, /1€ HEOOX0IUMO
MIPUBECTH KPATKOE PEIICHHUE, 32 HEMOTHOE PellIeHre 3aJaHus (BBIYUCIUTENbHAS OITNOKA, OMUCKA) MOYKHO
BbicTaBuTh 0,5 Oamna. Ecnu oOydaromiuiicss mpuBOJIUT HEBEPHOE PEIICHHE, HEBEPHBIA OTBET WM HE
MPUBOAUT HUKAKOTO OTBETa OH mojrydaet () 6asios.

[Ipu BeIMONHEHUU THOO0TO 331aHNS YPOBHS 2 WK 3 UCHIONB3YIOTCS CIEAYIOUINEe KPUTEPUH OLIEHKH

3aJaHuN:
Bbaubl Kpurtepun o1ieHKH BBIIIOJTHEHHOT'0 32/1aHUSA
3 Haiinen mnpaBuibHBI XOJ pEILICHUS, BCE €ro IIard BBIIOJHEHbl BEPHO M IOJIY4YEH
MPaBWJIbHBIN OTBET.
) [IpuBeneHo BepHOE pellleHHe, HO MOMyIIeHa BBIYUCIHUTENbHAS OLIMOKA WIM OMUCKA, MPH
9TOM MOYET OBITh MTOJTYYCH HEBEPHBIN OTBET
1 Pemennie HauaTo TOTUYECKU BEPHO, HO JOMYIIEHA OMINOKA, TMOO pelieHre He TOBEACHO J10
KOHITA, TPH 3TOM OTBET HEBEPHBIN MIIM OTCYTCTBYET.
0 HesepHoe pelienne, HeBEpHbIN OTBET WJIK OTCYTCTBUE PELICHUSI.
Ixkana nepesoaa 0a/1J10B B OTMETKH
OTmeTKa Yucyo 6215108, HEOOX0AMMOE LISl MOJYUYEHHSI OTMETKHU
«5» (OTIIMYHO) 11-12
«4» (xoporiio) 9-10
«3» (YAOBIETBOPUTEILHO) 7-8
«2» (HEeyI0BJIETBOPUTEIIBHO) MeHee 7

1 BapuaHT

Al. Pemiuth ypaBHeHue x (x - 5)=-4
a)dul; 0)45, B4 1)-4ul; nl.

A2. Pemute HepaBeHCTBO 6x —3 <- 17— (-x —5)
a)x<4;0)x <-4; B)x >-4, 1nx >4, n)x<-18.
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16 2
A3. Beruncanutb {;di- —%(1- 0,2)- 3—3.
e5 6g¢g 24
11 11 11
a) 3—; 0)3,9; B)-3—; 14 n1m)2—.
) 12 ) ) 12 ) ) 12

A4.IlpencraButh B BUJI€ CTENIEHU M HAWTU 3HAYEHHE BBHIPAKECHUS npu a=6.

1 1
a) 6; 6)-—; B4, 1)-6; n —.
) ) p ) ) )6

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

B6. B npsiMOyrosibHOM TpeyroJIbHUKE FMIoTeHy3a paBHa 10 cM, a OIMH U3 KaTETOB
6 cm. Haiitn BTOpO# KaTer.
a)4cm; ©0) 16 cm; B) 8 cMm; r) V136 cm; 1) 10 cm.

B7. bank BeimutaunBaeT exxeroaHo 8% oT cyMMbl Bki1ana. Kakoit craner cymma yepes
rofl, €Clii NepBOHAYAIbHBINA BKIaa cocTaBisl 7600 pyOneid?
a) 8208 py0O.; 0) 608 py0.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyo.

_a-b
a-b a+b’

C8.YupocTuth BhIpakeHUE

2 BapuaHT

Al. Pemuts ypaBHeHue x (x - 4)=-3
a)3ul; 0)4,5 B)3; 1-3ul; nl.

A2. Pemmute HepaBeHCTBO 5 * (x +4) <2 - (4x —5)
a)x<-10; 6)x < -4; B)x>-10; 1r)x >10; m)x<-1,8.

5 2 1 8
A3. Beruncontp (—:—- ———):—+1.
(7 3 ﬂ_ g) 11
3 5
15 11 11
a) —; 6)l; B-3—; 10)-1; n)2—.
)14 ) ) 12 ) ) 12
7 -3
o c X
A4.IlpenctaBuTh B BUJI€ CTENEHU M HAUTH 3HAUEHHUE BBIPAKEHUS —— mpu ¢ = 4
a) 16; 0) - L. B)4;, T1)-—16; n) L
’ 16° ’ ’ 16

AS. IToctpouts rpaduk GyHkmu y = - 2x + 1.

B6. B npsiMoyrosiibHOM TpeyroibHUKE TUIOTeHy3a paBHa 10 cM, a OAMH U3 KaTeToB
8 cM. Haiitu BTOpOil  KaTer.
a)4cm;  0)6cm; B) 8 cM™; ) V136 cm; m) 10 cm.
B7. bank BeitutaunBaeT exeroaHo 8% oOT cymMMbl BKJIaga. Kakoi ctaner cymma depes
roJl, €CIM TEepBOHAYANIBHBIN BKIaa cocTaBisul 8600 pyoneit?
a) 8208 pyo.; 0) 688 py06.; B) 9288 py6.; 1) 8600 py6.; m) 8000 pyo.
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X~y_ Yy
x+y x-y

C8.Y1pocTuth BbIpakeHue

Ta0Juna npaBWIbHBIX 0TBETOB

3ananusa Al A2 A3 A4 A5 B6 B7 C8
; b(3a- b)
BAPUAHT a bi B II B a 7a2 b
x(x-3
2 BapuaHT a r 0 I 0 B %
X -y

3.2.2. 3apaHus I TEKyLIero KOHTPOJIA

KonTpoJsbHbie padoThI

[TIpu Bbmonuennu 3amaHus Nel CTyAeHTBI MOJDKHBI IMPOAEMOHCTPHUPOBATH 0A30BYIO
MaTeMaTUYECKYI0 KOMIIETEHTHOCTb. B 3TOM 4YacTu mpoBepseTcsl BIAJEHHE OCHOBHBIMU
AITOPUTMaMH, 3HAHWE U TMOHUMAHHUE KITIOYEBBIX DJIEMEHTOB COACpKAHUSA (MATeMaTHUYECKUX
MOHSATHI, X CBOWCTB, IPUEMOB PEILICHUS 33]1a4 U I1p.), YMEHHUE TM0JIb30BaThC MAaTEMAaTHUECKOM
3alAChI0, pelarb MAaTEeMATHYECKUE 33J1aud, HE CBOJAIIME K NPSIMOMY IPHUMEHEHUIO
QITOpUTMA, A TAKXKE IMPUMEHATH MATEMATUYECKUE 3HAHUS B MPOCTEUIINX MNPAKTUYECKUX
CUTYyalUsIX.

3aaHue caMoe MPOCTOe, KaK MpaBUIIO, HAIIPABJICHO HA MPOBEPKY BiaJieHUs (hOpMaTbHO-
OIEPATUBHBIMUA HABBIKAMH — BBITTOJHEHUE apU(PMETUIECKUX JEUCTBUIN Ha/l IEHCTBUTEIbHBIMU
Y KOMIUIEKCHBIMH YHCIIAMU;

-pellieHue JIMHEWHBIX YpaBHEHUI, HEPABEHCTB, KBAJAPATHBIX, OMKBAIPATHBIX, BHIYUCIICHHE
onpenenuresien Il nopsaka, I ero nmopsiaka;

- U3BJICUEHHS U3 YUCEI, IEUCTBUS C KOPHIMU;

-BO3BEJICHUE B CTENEHb, IEMCTBUS HAJl CTEICHIMU;

-BBITIOJTHEHUE JICHCTBUI HaJ alre0OpandecKUMHU BBIPAKSCHHUSMU, 3Has CBOMCTBA CTEIICHEH,
JorapuMoB;

-[IOCTPOEHUE TPAPUKOB FIEMEHTAPHBIX (DYHKIINH, TTOKA3aTEIBHON 1 JIOTapru(MIUECKOM.

3aaHue BapuaHTa 2 HAIIPABJICHO HA MPOBEPKY BIAJICHHE MaTepUAJIOM HA MOBBIILIEHHOM
ypoBHe. Ero HasHauenune — auddepeHIpoBaTh XOPOIIO YCHEBAIOMIMX CTYICHTOB. 3aaHue
BTOpOro BapuaHta TuddepeHIIMpOBAaHHOIO 3a4€Ta HANpaBJICHbI HA MPOBEPKY TAaKUX KAYeCTB
MaTEMaTHYECKOM MOATOTOBKU CTYACHTOB:

- YBEpEHHOE BiaJieHNe (hOpMaATbHO-OTIEPATUBHBIM AJIT€OpandeCKUM arrapaTom;

- YMEHHE peliaTh aredpandeckue 3a1a4uu, MPUMEHsIs pa3InyHble TEOPETUIECKUE 3HAHUS
Kypca T€OMETpHH;

- YMEHHUE pelllaTh KOMIUIEKCHYIO 33jauy, BKIIOUAIONIYI0 B ceOsl 3HAHMS U3 pa3HbIX TEM
Kypca;

- YMEHHE MAaTeMaTHYeCKH IPaMOTHO U SICHO 3alHcaTh PEIICHUE, MPUBOAS IPU ITOM
HEOOXOMMBIE TOSICHEHHSI 1 000CHOBAHMS;

- BJIAJICHUE IIIUPOKUM CIIEKTPOM IPUEMOB M CIIOCOOOB PacCy KICHHM.

Bce 3a1anus TpeOyrOT NOTHOM 3aIKCH PEIICHUI U OTBETA.
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3ajaHue CUMTAeTCs BBITIOJIHEHHBIM BEPHO, €CIIM CTYJCHT BbIOpal MpaBHIBHBIN ITyTh
pELICHHsA, U3 MMCbMEHHOW 3alMCH PELICHUS MMOHATEH XO/1 €r0 PACCYKIICHUH, MOIYYEH BEPHBII
oTBeT. B 3TOM ciydyae emMy BbICTaBIISICTCS MTOJTHBIN 0aJl1, COOTBETCTBYIOIINI TAHHOMY 33JIaHHIO.
Ecim B pemeHnn goryiieHa ommuOKa, HE HOCAIIAS MNPUHIMIIMAIBHOTO XapakTepa U He
BJIMSIIOIIAsE HA OOIIYI0 MPAaBMIIBHOCTh XOJa PEIIEHUs], TO CTYJCHTY 3aCUMThIBAacTCsA Ha 1 Oarn
HIDKE YKa3aHHOTO. B ciyyae, eciy 0TBET HEBEPHBIN WM OTCYTCTBYET, BhicTaBisieTcs 0 Gayios.

MakcumalibHOE KOJTM4eCTBO OaioB — 1-bIif BapuaHT — 3 Gasia.

MakcumalibHOE KOJTM4eCTBO OaslIoB 3a 2-0M BapuaHT - 5 OAJUIOB.

Bpewms Bemonnenus 90 MUHYT.
3ananue: 1 —bIil U 2-0i1 BApUAHT NPUIIAratoTCA.

BapuantNel
3aganme 1. BeruucauTs onpenenurens:
3 2 5
2 3 1

2 1 11
3aganue 2. Pemuth OMKBapaTHOE ypaBHEHUE:!

4x*—65x*+16=0
3amanue 3. Pemmts norapudMudecKoe ypaBHEHHE
logs(x +10)=2

3azla}me 4. Permts noka3zarenbHbIe YpaBHCHUL.
|
1) log2401=4 2)25*=-

3apanme S. Permts nppalioHaabHOE ypaBHEHUE.

Vhx+1 =/2x+10
Bapuant Ne 2
3aganue 1. /lana cucrema CJIY, BEIYUCIUTS X.

x+35y-—=z=7
2x-y-z=4
3x-2y+t4z=11

3ananue 2. Pemuth OMKBaipaTHOE YpaBHEHUE:

36x*—13x2+1=0
3aganue 3. Pemmts norapudMuyeckoe ypaBHEHHE

logy. (2x* —5x+2)=2
3aganue 4. Pemmth nokazaTeabHOE YpaBHEHHE.

2247l =687
3apanme S. Permts nppaloHaIbHOE YpaBHEHUE.
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J2x—1)(Ex+1)=x+1

Ilakem 3x3amenamopa

- KOJTMYE€CTBO BapHAHTOB 2

- BpeMs BbIOJIHEHUS — 90 MUHYT

- 000pyI0BaHMeE: 3a/1aHUe, JIUCTHI CO IITAMIIOM JUIS BHITIOTHEHUS! KOHTPOJIBHOM
paboThl, THHEHKa, KapaHaall, KaJbKyISITOPHI.

CryzneHTaM pa3peniaeTcsi UCIOJIb30BaTh CIIPABOYHBIE MATEPUATIBI:

- TaONUITy KBaJPaTOB ABYX3HAUHBIX YUCEI;

- (opmyIBI KOpPHEI KBaJAPaTHOTO YPAaBHEHUS;

- TOXKECTBA COKPAIIEHHOTO YMHOKEHHS;

- YUCJIa U KOOPAUHATHI;

- apu()METUIECKIE KOPHHU;

- CTEeTeHU;

- TorapuQmsl.

KPUTEPUHU OLICHKHU:

- IOJDKHO OBITh MaT€MaTHYECKU IPAMOTHBIM;

- TOJKEH OBITh MOHATEH X0l PACCYKIEHUs aBTOpa pabOTHI;

- peleHre MOXKET ObITh IPOU3BOJIBHBIM;

- IOJIHOTa U 0OOCHOBAHHOCTh PACCy’KJIEHUI OLIEHUBAIOTCS HE3aBUCHMO BBIOPAHHOTO METO/Ia PELICHHUS;
- MOYKHO UCIIOJIb30BaTh 0€3 J0Ka3aTesIbCTB M CChIJIOK JH00bIe MaTeMaTuieckueS (hakThl, coaepxKauecs
B yueOHHUKAX U y4eOHBIX MMOCOOMSIX, TOMYyIIEeHHBIX MUHHCTEpCTBOM 00pa3oBaHus 1 Hayku PO.

[1Ixana oeHKH 00pa30BaTENIbHBIX JOCTHUKECHHI

IIpouent OueHka ypoBHSl OATOTOBKH
pPe3yJbTATUBHOCTH
(HIPABWILHBIX OTBETOR) 0aJs1 (oTMeETKA) BepOaIbHBIN aHAJIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIO
70 -79 3 YAOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIHHO

KonTtposbnasi pabora Ne 8
IIpousBoanas.

Heab: mpoBepka 3HAHUN W NMPAKTHUECKUX YMEHHH OOyYaroImumxcs.
1 BapuanT

Yposens A.
Al. Haiigure f(4), ecou f(x) = 4+/x - 5.
1) 3; 2)2; 3)-1; 4) 1.
A2. YKakuTe NpousBoaHy0 (GYHKIMH g(x)=x" +COSX.
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3 3
1) 2x+sinx; 2) 2x-sinx;  3) %+sinx; 4) x?_ sin x.

A3. YpaBHeHHE KacaTenbHOU K rpaduky GyHKIuu y =
X+

B TOYKE C a0CIIUCCOM Xy = -3 HMMEET BUI:

1) y=Tx+13; 2) y=Tx+15;  3) y= Tx+15; 4) y= Tx+13.

A4. Teno nBMXETCS 10 NPSIMOM TaK, 4YTO paccTosiHue S (B METpax) OT HEro A0 TOYKU B 3ToH mpsMoit
u3MeHseTCs Mo 3akony S(f) =3t” - 12¢+7 (¢t —BpeMs ABUKeHHs B ceKyHaax). Uepes CKOJIBKO

CEeKyHJ
nocJie Hayana JBUKEHHs MTHOBEHHAs CKOPOCTh Tena Oyzaer paBHa 72 m/c.
1) 16; 2)15; 3) 14; 4) 13.

Yposens B.
BS. Ha pucynke n3o0paxEH rpaduk Mpou3BOIHOW HEKOTOpou GyHKIMH Y =f(X), 3aMaHHON HA
npomexyTke ( - 3; 3). CKoJIbKO TOUeK MakcuMyMa HMeeT QPyHKIuUsS f(X) Ha 3TOM MPOMEKYTKe?
HENEREL SN

B6. Haiinute yrinosoii koddduiment kacatenbHOM K Tpaduky ¢dymkmam y =x - 2x° +3x- 13

BTOUKe X, =- .

B7.Haiinute mpousBomHble GyHKIWi: @) f (x):(7x +4)5; 6) y =3e™ +2sinx.
Yposens C.
C8. Haiimure cymMMy TaHTE€HCOB YIJIOB HAaKJIOHAa KacaTelbHBIX K Iapaboie y =x’- 9 BrTouKax

nepeceueHust mapaboibl ¢ OChiO abcuuce.

2 BapuaHT
Yposens A.
Al. Haiinure f '(16), ecnu f(x) = 8 Jx- 3.
1)3; 2)2;  3)-1; 4) 1.
A2. Ykaxute npousBoHy0 GyHKmuM g(x)=x’ - sinx.
3 3
1) 2x+cosx; 2) 2x- cosx; 3) %+cosx; 4) X . cosx.

-3
A3. YpaBHeHHE KacaTenbHOU K rpaduky QyHKIUu y = al
X+

B TOYKE C a0CIUCCOM X( = -3 HMEET BUL:

1) y=- 5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+2I.

A4. Teno IBWKETCS 1O MPSMOU TaK, YTO PACCTOSIHAE OT HAYaJlbHON TOUYKH HW3MEHSETCS MO 3aKOHY
S(t)=t+0,4¢> - 6 (M), e t—BpeMs IBUKeHHs B ceKyHaax. Haiinure ckopocTs Tena uepes 10

CeKyHJ| TIOCJIe Hayajla JBMOKCHUS .
1) 10; 2)9;  3)8; 4)7.
Yposens B.
BS5. Ha pucynke n300paxéH rpaguk HpOM3BOIHONW HEKOTOpoW (yHKuuM y =f(x),3a1aHHON Ha

npomexyTke ( - 2; 2). CKoJIbKO TOUeK MUHUMyMa uMeeT GyHKIMS f(X) Ha 3TOM IpOMExXyTKe?
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B6. Haiinute yrinoBoil ko3 uIMEHT KacaTeabHOW, MPOBEACHHON K rpaduky pyHKuuu
y=x"+2x"+x’+1 B Toure x, =I.
B7.Haiinute mpousBonuble GyHKIUA : a) f (x):(4x+7)3; 6) y =x Ag3x.
Yposens C.
C8. Haiimure cymMMy yrioBbIX Kod((UIIMEHTOB KacaTelbHBIX K Iapabone ) =x’ - 4 B Toukax

nepeceueHns] napadosbl ¢ OChbIO abCIHCC.

Kpurepun onieHKH KOHTPOJIbHOH PadoThI

3amanus basns [Tpumeuanue
Al - A4 4 Kaxxaplii npaBUIbHBINA OTBET 1 Oar
B5-B7 6 KaxxapIii npaBUIbHBIA OTBET 2 Oajuia
C8 3 Kask1b1ii ipaBUIIBHBINM OTBET 3 Oayuia

MaxkcuManbpHbIN 0at 3a padoty — 13 6a110B

IIkasna nepeBoaa 6aJ1710B B OTMETKH

OTMeTKa Yucji0 62,1108, HEOOX0AUMOE JIJIs1 TOJTYUEHHsSI OTMETKH
« 5» (OTIMYHO) 13-12
« 4» (xoporo) 11-10
« 3» (YIOBIIETBOPHUTEIIHHO) 9-8
« 2 « (HeyJOBJICTBOPUTEIILHO) MeHee 8

OTBeThI K KOHTPOJILHOW padoTe

1 Bapuaut 2 Bapuant
Al |14 1(4)
A2 | 2x—sinx (2) 2x — cosx (2)
A3 |y=Tx+15(2) y=>5x+21(4)

A4 [t=14c(3)

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

B5 1 TouKa, X,u = 1,8

1 Touka, X, =0

B6 | k=-7

k=16

B7 a) 35(7x + 4)* 6) 9¢** + 2cosx

a) 12(4x + 7)*; ©) tg3x +

cos” 3x

C8 | teoy +tea,=6+(-6)=0

tgoy +tgan=4+(-4)=0

Koutposbnasi padora Ne 9
Hccaenopanue GyHKUHMH ¢ NOMOLILIO NPOM3BOJAHOM.

Ieab: mpoBepka 3HAHUN W NPAKTHYECKUX YMEHHH OOy4aroImuxcs.
1 BapuanT

Yposens A.




Al. CKOJIBbKO MHTEpBAIOB yObIBaHMS HMeeT QyHKIHS f{x) = x> — 3x?
A.1. B.2. B.3. T.Hwuongoro
A2. CKOJBKO KPHTHUECKUX TOYeK uMeeT pyHKuus f{x) = x° — 9x? + 15x?

A.2. Bb.1. B.3. T'. Hu ognou

2

A3. 3nauenue QyHKIMH y =-—x- +4x+2 B TOYKE MaKCUMyMa paBHO...

A.0. Bb.2. B.6. T'8.
Ad4. Toukoii makcumyma QyHKIMH f{x) = 16x° + 81x*> — 21x—2 saBasercs...
A.—1. B3,5. B.-3. T.-3,5.

Yposens B.

BS. Jlana dynkumus  f(x) = x> — 3x — 6. Haiiqute NpOMEXYTKM Bo3pacTaHus ¥ yOblBaHus (GyHKIMH.
Yposens C.

C6. Uccrenyiite ¢ NOMOIIBIO NPOU3BOAHON (yHKIMIO  f(x) = x> —3x> —9x u mocrpoiite eé

rpaduk.
2 BapuaHT
Yposens A.
Al. CKOIIbKO MHTEpPBAIOB BO3pacTaHus uMmeeT GpyHkuus f{x) = x> — 3x??
A.1. Bb.Huomuworo. B.2. TI.3
A2. CKOJIBKO KPUTHYECKUX Touek uMeeT GpyHkuus  f(x) = x° — 6x* + 9x
A.Huomuoii. b.3. B.1. T.2.
A3. 3nauenue QyHkuun y =2x> - 8x + 11 B TOYKE MHHUMyMa paBHO...
A.0. B.S5. B.2. T'3.

Ad4. Touxoii MuauMyMa QyHKIUH f{x) = 16x> +81x> —21x— 5 sBnsercs...

A.. bB25. B.-3. T.-1.
Yposens B.
BS. Jlana ¢ynkmus  f(x) = x> - 3x + 2. HaliaiuTe NpOMEXYTKH BO3pACTaHWs M yObIBAHHS (DYHKIHH.
Yposens C.
C6. VccnenyiiTe ¢ HNOMOIIBIO MPOM3BOAHON (yHKIMIO f(x) = x*> —3x + 1 m moctpoiite eé rpadux.

Kputepun onieHKn KOHTPOJILHOH padoThI

3amanus basns [Tpumeuanue
Al - A4 4 Kaxxaplii npaBUIbHBINA OTBET 1 Oar
B5 2 KaxxapIii npaBUIbHBIA OTBET 2 Oajuia
Co6 3 Kask1p1ii ipaBUJIbHBINM OTBET 3 Oayuia
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MaxkcumanbHbIi 0ani 3a padoty — 9 6anioB

IIkana nepeBoaa 60aJ1JI0B B 0TMETKH

OTMeTKa

Yucji0 6217108, HE0OX0AUMOE 1151 TOJYUEHHsI OTMETKH

« 5» (oTIM4HO) 9-8
« 4» (Xoporo) 7-6
« 3» (YIOBJIETBOPUTEIIHHO) 5-4
« 2 « (HeyIOBJICTBOPUTEIHHO) MeHee 4

OTBeTbI K KOHTPOJIbHOI padoTe

1 Bapuant 2 Bapuant
Al [ Al B.2.
A2 | A2 I.2.
A3 | B.6. 3.
A4 | A%.
BS $ — mpu xI (—¥;-1JE[1;+¥ ); ¢ ~ npm $ — mpu xI (—¥;-1JE[1;+¥ ); ¢ ~ npm
x [— 1;1J; x [— 1;1J;
N T
Cé6 , 3 1,5

|
x \/ X
-1,25 X

KonTtpoubnasi padora Ne 10
IlepBooOpa3nas ¢pynknumn. UHTErpa.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHUH 00ydYarommxcs.

Al. . Belunucaure HMHTErpa:

z‘dx
a); 6 0O
1

3 .
X

1 BapuanT

Yposenn A.

A2. Jlna dbyukoum f(x) = 3sin X HaiguTe:
@) MHOXXECTBO BCEX IEpBOOOpa3HBIX;

6) nepBooOpasHy1o, rpaduK KOTOPOW MPOXOTUT dYepe3 Touky M ( ? ;0)

A3. Brluncnure, cienaB MpeaBapUTENbHO PUCYHOK, IUIOMAAbL (UTYPhl, OTPAHUYEHHONW JIMHUSMU:

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

Ad. JTokaxwure, uto pyHkust F sBuseTrcs nepBooOpazHoil uist (yHKIUU f(X) HA TIPOMEKYTKE

20




(-00;+oo), eciun F(x)=x>—4, f{x)=23x%
Yposens B.

3
BS. Beruucnure unterpan (‘{\52 + (x - 3)2 ]dx
0
Yposens C.

C6. Haiiure miomaas GUryphbl, OrpaHHYEHHON TMHUSAMHE Y = 6x —x° u y = 2x.
2 BapuaHT
Yposens A.
Al. . Beluuciaure MHTErpa:
2 Lodx
a) b(4x3- x + 5)dx ; 6) c‘) o
| ;

2

A2. Jlna byskuum f(x) = 2cos x Ha@guTe:
a) MHOXKECTBO BCEX IIE€PBOOOPA3HBIX;

0) nepBooOpasHyIo, rpaduK KOTOPOW MPOXOAUT dYepe3 Touky M ( ? ;0)

A3. Brluncinte, cienas TpeBapHTENbHO PHCYHOK, IUIOMAAb (QHUIYphl, OTPAaHHYEHHON JTHHUSAMH:
y=2x%y=0,x=3,x=0.

Ad. Jlokaxwure, uto pyHkust F sBiuseTcs mepBooOpazHoil st (yHKIUU f(X) HA TIPOMEKYTKE
(-0 ;40), ecmn F(x) =2x—x>, f(x)=2-2x.
Yposens B.

3
BS. Beraucnure uHTErpa &2 + (1 - x)z ]dx
0

Yposens C.

2

C6. Haiigure miomianb GUrypel, OrpaHUuYEHHOW JUHUSIMU Yy =-0x—Xx" U y= - 2x.

Kpurepun oueHK KOHTPOJbHOH PadoThI

3agaHus banne! IIpumeuanue
Al — A4 6 Kasxnp1it mpaBmiibHBINA OTBET 1 Oayun
B5 2 Kaxxaplii npaBUIbHBIA OTBET 2 Oajuia
C6 3 KaxxapIii mpaBUIbHBIA OTBET 3 Oayura

MakcumanbHbIi 0amt 3a padoty — 11 6asuioB

HIxkana nepeBoaa 0a/1/10B B OTMETKH

OTmeTKa Yucyao 6a/1710B, HEOOX0AMMOE /ISl MOJYUYEHHs] OTMETKHU
« 5» (OTJIMYHO) 11-10
« 4» (Xoporto) 9-8
« 3» (YIOBJIETBOPUTEILHO) 7-6
« 2 « (HeyJOBICTBOPUTEILHO) MeHee 6

OTBeThI K KOHTPOJILHOW padoTe
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1 Bapuant 2 Bapuant

Al | a)4,5;0) g a) 18,5; 6) - %

A2 | @) F(x)=-3cosx +C;0)F(x)=-3cosx +0. | g) F(x) = 2sinx + C ; 6)F(x) = 2sinx - V3.

e = 1 .1
A3 S(Imr = gKB-eH- Sd) 8 KB.e

A4 | F(x) sBasercs nmepBoodpa3Hom s f(x) F(x) sBnsercs mepBooOpa3Hom s f(x)
B5 |18 12

2 2
C6 |Spur= IOEKB.eI[. Sopur = IOEKB.C,Z[.

Kontpouabnasi padora Ne 11
ITapa/ieqibHOCTL B NMPOCTPAHCTBeE.

Heab: npoBepka 3HAHUN W NMPAKTHUECKUX YMEHHH OOydaromumxcs.
1 BapuanT

Yposens A.
1.Hammucath 0003HaueHWE TPSIMBIX.
2.Hanmcatp 0003HaYeHHE OTPE3KOB.
3.HanmcaTth 0003HauEHUE YTIIOB.
4.Hanucatp 0003HaYeHHE TUIOCKOCTEH.
5.CKOJIBKO TJIOCKOCTEW MOKHO MPOBECTH Y€pe3 OJHY NMPAMYIO?
6.CKOJIBbKO TJIOCKOCTEM MOXKHO MPOBECTU YEPE3 ABE NapaljieIbHbIC MPSMbIE?
7.CKOJIBKO TIJIOCKOCTEW MOKHO IMPOBECTHU YEPE3 JIBE MEpECcEKarouecs nmpsimbie?
8. CKOJIBKO MJIOCKOCTENH MOYKHO MTPOBECTH Y€Pe3 JIBE CKPEIIUBAIOLIUECS MIPSIMBbIE?
9. [IpsiMble a U 6 mapayIenbHBI TPsAMOH ¢. Kak pacmoyioxkeHbl MEXTy CO00M npsMbIe a U 67
10./1Be TII0OCKOCTH MapasuienbHbl OAHOM MpsiMoil. [TapasnienbHbl 11 OHU MEXTy COO0M?
11.ITnockocth a || B, o Y= a, P ¥ y= 6. UTO MOKHO CKa3aTh O MPSAMBIX @ U 67

12.Y TpeyroyibHHKa OCHOBaHHUE paBHO 18 cMm. Uemy paBHA cpefHsisi TMHUS TPEyTroJbHUKA?
13.CTopoHbl OCHOBaHMS Tpaneuuu paBHbl 12cM u 7cm. UeMy paBHa CpeaHss JTUHUS Tpaneuun?
14.Y naHHOTO YETHIPEXyTroJbHUKA MPOTUBOIMOJIOAKHBIE CTOPOHBI PABHBI U MapalIeIbHBI.
Jnaronanu paBHbl 15¢cM 1 13 cMm. SIBisieTCs M YETHIPEXYTOJIbHUK IPSIMOYTOJILHUKOM ?
Yposens B.

15. Touku K, M, P, T He nexaT B OaHOH 1iockocTu. MoryT nu npsimbie KM u PT nepecekatbcsi?
OtBeT 00OCHOBATH.
16. CxemaTnyHO M300pa3uTh INIOCKOCTh & B BUE MapajierorpaMMa. BHe ee mocTpouTs oTpe3ok 4B,
HEe mapajienbHbli eil. Yepes KoHIbI oTpe3ka AB u ero cepenHy M NpoBECTH MapajiesbHbIe
MpsIMBIE,
IepeceKaroye IIOCKOCTh a B ToYKax A;, B; u M. Haittu yuny otpeska MM |, eciu AA/=13 M,
BB;=Twm.
Yposens C.
17. Jlansl ABe mapajuiesibHble IUIOCKOCTH W HE JieKalas Mexay HuMu Touka P. JIBe mpsimbie,
MPOXOMSAIINE Yepe3 TOUKy P mepecekaroT OMKHIOI K TOYKe P IJIOCKOCTh B TOYKax A; U A,
a JaNbHIOK B TOYKax B; u B, coorBercTBeHHO. Haiinure nnuny otpeska BB, ,ecnu A;A; =6 cm
u PA[ :AIBIZ3 1 2.
2 BapMaHT

Yposens A.
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1.Hanucare 0603Ha4eHne MIOCKOCTEH.
2.Hanucate 0003HaU€HHUE MPSMBIX.
3.Hanmcarts 0603HaYEeHUE YIIIOB.
4.Ha3zoBute OCHOBHBIE (UTYpPHl B MPOCTPAHCTBE.
5.CKOJIBKO TIOCKOCTEW MOKHO MPOBECTH YEPE3 TPU TOUKU?
6.Moryt nau mpsMas U TJIOCKOCTh MMETh JIB€ OOIIHME TOYKHU?
7.CKOJIBKO IUIOCKOCTEM MOXKHO TPOBECTH 4Epe3 NPSIMYI0O M HE JIEKAUIYI0 HAa HEW TOUKy?
8. CKOJIbKO MOXET OBbITh OOIMIMX TOYEK Yy MPSMOM U IIOCKOCTH?
9. Bcerna nu 4epe3 ABE NapajljIesIbHBIE MPSMBbIE MOYKHO IPOBECTU IUIOCKOCTH?
10.BepHo 7M1, 4TO IUIOCKOCTH TapajulesibHbI, €ClId  MpsMas, Jekanas B OJHOM  IUIOCKOCTH,
napaieibHa
JIPYTOM TIOCKOCTH??
11.I1n0ckocTb o || B, mpsiMass m JEKUT B TUIOCKOCTHU 0. BepHO 1H, 4TO mpsimMas m mapajiesbHa
mIockocTH [3?
12.V tpeyronpHuka ocHoBaHue paBHO 10 cm. Uemy paBHa cpeiHssl JUHUS TPEYrojbHUKa?
13.CtopoHbl OCHOBaHMS Tpaneuuu paBHbl 13cm u 4cm. UeMmy paBHa CpeHss JTUHUS Tpaneuun?
14.BepHO 1M, 4TO €ClIM JIBE CTOPOHBI TPEYTrOJbHHMKA MapajulelbHbl IUIOCKOCTH O, TO U TPETb
CTOpOHA
TpeyrojbHUKa NapajuieibHa IJI0CKOCTH 0.7
Yposens B.
15. Ipssmbie EN u KM wue nexar B oaHo# miockoctu. Moryt nu npsimbie EM u NK mnepecekatbcsi?
OtBeT 00OCHOBATH.
16. CxemaTnyHO M300pa3uTh INIOCKOCTh & B BUE MapaiesnorpaMMa. BHe ee mocTpouts oTpe3ok 4B,
HEe napaienbHbli eil. Yepes KoHIbI oTpe3ka AB u ero cepeinny M NpoBECTH MapajiesbHbIe
MpsIMBIE,
HepeceKaronue IIOCKOCTh a B TouKax A;, B; u M. Haiitu uinny otpeska MM, eciiu AA;=3 M,
BB;=17m.
Yposens C.

17. lanbl 1Be mapaiienbHble IJIOCKOCTH M HE Jiexkalllas MeXJy HUMHU Touka P. JIBe mnpsimble,
IPOXOAAIINE Yepe3 TOUKy P mepecekaroT OJMKHIOI K TOYKe P IUIOCKOCTh B TOYKax A; U A,

a JaNbHIOI B TOuYkax B; u B, coorBercTBeHHO. Haiinute nnuny otpeska BB, ,ecnu A;4; =10 cMm
n PA] ZA131:233.

Kpurepun oueHKu KOHTPOJIbHOH PadoOThI

3aganus banne! IIpumeyuanue
1-14 14 Kaxap1ii mpaBuIbHBINM OTBET 1 Oamr
15-16 4 Kaxxaplii npaBUIbHBIA OTBET 2 Oajuia
17 3 KaxxapIii mpaBUIbHBIM OTBET 3 Oayura

MakcumanbHbIi 0amt 3a padoty — 21 6aswn

HIkana nepeBoaa 0a/1/10B B 0TMETKH

OtmeTtka Yucio 62,5108, He0OX0AUMOE /IS NOJYYEeHHS OTMETKHU
« 5» (OTIM4HO) 21-20
« 4» (xopor1io) 19 -17
« 3» (YIOBJIETBOPUTEIHHO) 16 - 15
« 2 « (HeyAOBJIETBOPUTEITHHO) Menee 15
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OTBeTbl K KOHTPOJIbHOI padoTe

1 Bapuant 2 Bapuant
1 AB, a,b a, B, (ABQO),..
2 AB, CD, .. AB, a,b
3 D ABC, D O, 0, 1, D ABC, P O, 0, 1,
4 a, B, (4BQO),.. TOYKA, MpsiMasi, IJIOCKOCTh
5 HHUCKOJIBKO OAHY
6 OJHY HET
7 OJIHY ofHy
8 HU OJHOU OAHY, MHOTO, HH OJTHOM
9 |mapauienabHO Ja
10 |m ga, m HET HEeT
11 all b hit:}
12 |9cmMm S5cMm
13 9,5cm 8,5 cMm
14 |Her a
15 | KM cxkpemmBaercs ¢ PT EM ckpemmBaercs ¢ NK
16 |10 cMm 10 cm
17 |10 cMm 25 cm

KonTtposbnasi padora Ne 12

Iepnenaukyjasip 1 HakJIOHHAasA. CBOMCTBA NMEPNEHAMKYJISIPHOCTH NPSAMOM U MJIOCKOCTH.

Hean: npoBepka 3HAHWUK M MPAKTHYECKUX YMEHUU OOydarouuxcs.
1 BapuanT
Yposens A.

Omeemp na npeonoscennsle 60npocwvl. B ka)xcoom omeeme 060CHyIl c6010 MOYKY 3peHUA.

1. MoryT 1 CKpenMBaromuecs npsMbple ObITh MEPIIEHIUKYITPHBIME?
2. Kakue mexy co0oi 1Be mpsMbIe EPIICHANKYISAPHBIE K OHOM MJI0CKOCTH?

3. MoryT 11 ObITh
4. Ilpsamas
IIJIOCKOCTH?

K OJIHOM INIOCKOCTH JIBE€ CTOPOHBI OJJHOT'O TPEYTOJIbHUKA?
L x ommoit u3 JIBYX IE€PECEKAIOIIUXCS TNIOCKOCTEH, MOXKET JIM OHA OBITH 1 JIpyrou

5. Eciiu aBe miIockocTu 1k OJTHOM MPSIMOIA, KAKOBBI OHU MKy CO00i?
6. CKOJIbKO HAKJIOHHBIX MOHO ITPOBECTU U3 OJHOM TOYKH K INIOCKOCTH?
7. MOXeT JIi yroJ MeX/1y NMPsIMOM M IUIOCKOCTBIO ObITh paBeH 70°7
Yposens B.

Pewume 3aoauu.

8. [lepexnaguna JIWHON 5 M JIEKHT CBOMMH KOHIIAMH Ha JBYX BEPTHUKAJIBHBIX CTOJ0AaX BHICOTOW 3

M

u 6 M. KakoBO paccTtosiHMe MEXTy OCHOBAaHUSMH CTOJIOOB?

9. I3 TOYKM K ITOCKOCTH MMpOBCACHBI ABC HAKJIOHHBIC, pPABHLIC 5cMm u 8 cm.

[Ipoekmus ogHo#t M3 HUX Ha 3 cM Oonbmie apyroil. Haiimute mpoekiuyu HaKIOHHBIX.

10. PaccTosinue oT TOukM M 10 KaXAOW M3 BEPIIMH MPaBUILHOIO TpeyrojibHUKa ABC paBHO 4cm.

Yposens C.

Haiigure paccrosinue ot Touku M no mnockoct ABC, ecnu AB = 6cm.

M
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a) 4cwm;
0) 8cm;




B) 6CM;
A O B r) 2cM.

2 BapuaHT
Yposens A.
Omegemb na npednorcennvle 6onpocvl. B karxcoom omeeme 000CHYiIl 6010 MOUKY 3pEHUA.

1. Kak pacronoxeHsl ApYT K Ipyry pédpa, BEIXOAIINE U3 OJJHON BEpIIMHBI KyOa?
2. Ecnu oHa 13 IBYX NMapaulebHBIX IPSAMbBIX NEPIEeHIUKYIISIpHA K IUIOCKOCTH, OyIeT JIu BTOpast
npsimMas,
TO’K€ NEPIIEHIUKYIISIPHA K 3TON TNIOCKOCTH?
3. MoryT 11 ObITh L x oot mmockocTH 1Be CTOPOHBI Tpanenuun?
4. Yro Ha3bpIBAIOT PACCTOSIHUEM OT TOUKH JI0 MJIOCKOCTU?
5. CKONbKO NEPHEHAUKYIISPOB MOKHO IPOBECTH U3 OAHON TOUYKHU K IJIOCKOCTH?
6. MoXeT i IepneHAUKYISp ObITh IJTMHHEE HAKIIOHHOM , MPOBEAEHHOM U3 ATOU e TOUKH?
7. MoeT i yroy Mexy IpsMOil U IIIOCKOCThIO ObITh paBeH 120°7
Yposens B.
Pewmuume 3aoauu.
8. Kakoil nnuHBl HYXHO B3SITh INEPEKIaJUHY, YTOObI €€ MOXKHO ObUIO IMOJIOKHUTH KOHIIAMHU Ha JBE
BEPTUKAJIBHBIE ONOPBI BHICOTOM 4 M U 8 M, IOCTaBJICHHBIE HAa PACCTOSIHUM 3 M OJIHA OT JAPYroit?

9. I3 TOYKHM K IUIOCKOCTH MPOBEJICHBI JIBE€ HAKJIOHHBIE, OJJHA M3 KOTOPBIX Ha 6 CM JJIMHHEE ApYrou
[Ipoexuny HaKJIOHHBIX paBHbI 17 cm u 7 cM. HaliquTe NIuHBI HAaKJIOHHBIX.
Yposens C.
10. Pacctrosaue ot Touku K 70 kKaxaou u3 BepiiuH kBaapata ABCD paBuo Scm. Haligute pacctosHue ot
touku K 10 mockoctu ABC, ecnu AB =3cm.
K a) 4 cm;
A B 6) 4~/2 ou;
B) 2¢M;

r) V34 cem.

Kpurepun ouneHKH KOHTPOJbHOH PadoThI

3aganus banns! IIpumeuanue
1-7 7 Kaxxap1ii npaBuIbHBINM OTBET 1 Oamr
8-9 4 Kaxxaplii npaBUIbHBIA OTBET 2 Oajuia
10 3 KaxxapIii mpaBUIbHBINM OTBET 3 Oayura

MakcumanbHbIi 0amt 3a padoTy — 14 6aJL1oB

Ixkana nepeBoaa 0a/1/0B B 0TMETKH

Otmerka Yucso 62,5108, He0OX0AUMOE /ISl NOJYYEeHHUS OTMETKHU

« 5» (OTIMYHO) 14-13
25




« 4» (xopoI11o) 12-11
« 3» (YIOBJIETBOPUTEIHHO) 10-9
« 2 « (HEeyJOBIETBOPUTEIIHHO) MmeHee 9

OTBeTbI K KOHTPOJIbHOI padoTe

1 Bapuaunr 2 Bapuant
1 na -
2 I na
3 HET na
4 HET JUTMHA TIePIICHANKYJIIpa
5 1l OZlHY
6 MHOKECTBO HET
7 Ia HET
8 4 M S5M
9 S5cmMu8cm 17cmu 23 cm
10 rn2cm a)4 cm

Kontpoabnasi paGora Ne 13
Ilomaam moBepxHOCTeil MHOrOrPaHHUKOB.

Henab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUI 00ydarommxcs.
1 BapuaHt
YpoBensb A.
Al. Bribepute BepHOE yTBEPKICHUE
a) napajuieJenunel COCTOMT U3 LIECTU TPEYTOJIbHUKOB;
0) IPOTUBOIOJIOKHBIE TPAHH MapajuIeNenUNe1a UMEIOT O0IyI0 TOUKY;
B) IMaroHajM NapajuleslenuIea NepeceKaroTcs U TOUKOM NepecedeHust JeIIATCs MooJaM.
A2. KonnuecTBo pedep mecTHyroIbHONW TPU3MbI
a)18; ©6)6; B)24; 1)12; ) l5.
A3.HaumMmeHblee 4uciio rpaHeil Ipu3Mel
a)3; 06)4; B)S;, 1)6; M)9.
A4. He sBnsercs npaBUIBHBIM MHOTOIPaHHUKOM
a) MPaBWJIBHBIN TeTpa’ap; O) mpaBWiIbHAs NMpHU3Ma; B) MPABUIBHBIM TOJAEKA’ap; T) MPABUIIBHBIHN
OKTa’Ip.

AS. BoiOepute BepHOE yTBEpXKICHHUE:
a) BBINYKJIBbIH MHOTOTPAaHHHMK HAa3bIBAETCS IMPaBWIBHBIM, €CIM €ro I'paHW SBJSIOTCS NPaBUIbHBIMU

MHOTOYTOJIbHUKaMH C OJAHUM M TEM € YHCIOM CTOPOH M B Ka)KJOW BEpIIMHE MHOTOTPaHHUKA
CXOAMTCS OJTHO U TO K€ YUCIO pedep;
0) mpaBHJIbHAS TPEYroJibHAS MHUpPaMUIa U IPABUIBHBIA TETPAdAP — 3TO OJJHO U TO KE;
B) IUIOIIAAh OOKOBOM MOBEPXHOCTH MUPAMHbI paBHA MPOU3BEICHUIO NEPUMETpPa OCHOBAaHHUS Ha
BBICOTY.
A6. BeicoTa 60K0BO# rpaHu MPaBUILHON MUPAMHUIBI, IPOBEACHHAs U3 €€ BepIINHBI, Ha3bIBACTCS
a) TMaroHayiplo; 0) MeIMaHOW; B) armoeMoi.
A7. JlnaroHaib MHOTOTPaHHHUKA — 3TO OTPE30K, COCTUHSIIOIITII
a) ro0ble 1B BEPIIMHBI MHOTOTPAaHHKKA; O) IBE BEpIIMHBI, HE IPUHAUICKAIUE OJHONW I'PaHH;

B) JIBE BEPIIMHbI, IPUHAJICKAIUE OJHOM IpaHu.
Yposens B.
B8. Haiimute auaroHanu npsMOyTOJIBHOTO MapajuleNieluIeia, €CiM CTOPOHBI €r0 OCHOBAaHUSA 3 CM ,
4 cm, a BeicoTa paBHa 10 cMm.
Ypogsens C.
C9. B npaBwiIbHONM 4YeTHIPEXYTOJIBHOM MUPAMUAE CO CTOPOHOI OCHOBaHMS 8 M, OOKOBasi rpaHb
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HAKJIOHEHA K IUIOCKOCTH OCHOBaHMA nox yriaom 60 . Haiigure:
a) BBICOTY MHUpaMuabl; 0) rutoniags OOKOBOW MOBEPXHOCTH.
2 BapuaHT
Yposens A.
Al. Bribepure BepHOE yTBEpKICHHE
a) TeTpa’p COCTOUT U3 YEThIPEX MapalIeIOrPaMMOB;
0) OTpe30K, COeTMHSIOIMNI MPOTHUBOIIOIOKHBIE BEPIIMHBI MTapauIeenunea, Ha3bIBaeTCs ero
JIMaroHaJIbIO;
B) MapajuiesIeuIe]] MMEET BCEro mecTb pedep.
A2. KonnuecTBo rpaneil MeCTHYTroJIbHON IpU3Mbl
a)6; 6)8; B)10; 1)12; n)lé6.
A3.Haumensbiiee yncio pédoep mpu3Mbl
a)9; 0)8; B)7; 1)6; nN)S.
A4. He sBnsieTcs npaBUIBHBIM MHOTOIPaHHUKOM
a) MPaBWIBHBIN TeTpadp; 0) MPaBUILHBINA JOJEKAdAP; B) MPaBUIIbHAS TUPAMHUIA; T) TPABUIHHBIN
OKTasp.
AS. BeiOepute BepHOE yTBEpXKICHHUE:
a) MPaBUWIBHBINA JOAEKA3AP COCTOUT U3 BOCBMH MPABHIBLHBIX TPEYTOJbHUKOB;
0) MpaBWIILHBIN TETPAdAP COCTOUT U3 BOCKMH MPABUIIBHBIX TPEYTOJIbHUKOB;
B) MPaBMJIBHBIN OKTad[p COCTOUT U3 BOCHMH MPABUIBHBIX TPEYTOJIbHUKOB.
A6. Anodpema — 310
a) BbICOTA MUpPaMuU/Ibl; ) BbIcOTa OOKOBOM I'paHU MHUPAMUJIbI;
B) BBICOTa OOKOBOM I'paHH MPaBUJIbHOMN MUPAMHUIBI.
A7. YcedeHHas nupaMua Ha3bIBaeTCs MPABUIBHOM, €CIIU
a) ee OCHOBAHHMSI — IPaBHIIbHBIE MHOTOYTOJTBHUKH;
0) oHa MoJTyueHa ceueHNeM MPaBUIBHON MUPAaMUIBI INIOCKOCTBIO, MAapaJIeIbHOW OCHOBAHUIO;
B) e¢ OOKOBBIE TPaHH — MPSIMOYTOJIHHHUKH.
Yposensb B.
B8. Haiinure GokoBoe peOpo NpaBMIIBHON YETHIPEXYTOJbHOU, MUPAMUIBI, Y KOTOPOH CTOpPOHA
OCHOBaHMSI 8 M, a BeicoTa paBHa 10 M.
Yposens C.
C9. B npsimoyroipsHOM TMapajulesienuIie/iec CTOPOHbI  OCHOBaHUS S M W 12 M, a nuaroHalib
napajUlelenunena HakJIOHEHa K IUIOCKOCTH ocHoBanusi mox yriom 30 °. Haiinure:
a) BBICOTY Mapajuiesienurena; ©0) rmiomaas OOKOBOW IMOBEPXHOCTH.

Kpurepuu oneHKu KOHTPOJIbHOH PadoThI

Samanus banier IIpumeuanue
Al - A7 7 Kaxnp1it mpaBuiibHbINA OTBET 1 Oayun
B& 2 Kaxxaplii npaBUIbHBINA OTBET 2 Oajuia
C9 3 KaxxapIii mpaBuIbHBINM OTBET 3 Oayura

MakcumanbHbIi 0amt 3a padoTy — 12 6aJu1oB

HIxkana nepeBoaa 0a/1J10B B OTMETKH

OTmeTKa Yucyao 6a/1510B, HEOOX0AMMOE ISl MOJYUYEHHs] OTMETKHU
« 5» (OTJIMYHO) 12-11
« 4» (xopor1o) 10-9
« 3» (YIOBJIETBOPUTEIHHO) 8-7
« 2 « (HeyAOBJIETBOPUTEIHHO) MeHee 7

OTBeTbl K KOHTPOJIBHOI padoTe
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1 Bapuant 2 Bapuant

Al | B) 0)
A2 |a)l8 0)8
A3 | B)S a)9
A4 | 0) B)
A5 | a) B)
A6 | B) B)
A7 |0) 0)

B8 |545Mm V132 ™

= . — 2
o h=4+3 m:S;, =128 ™ .

KonTpoasnas padora Ne 14
Iliomaau moBepxHoOCTel Tes BpalleHUs.

Heab: mpoBepka 3HAHUN W NMPAKTHUYECKUX YMEHHH OOYyYaroImuxcs.
1 BapuanT
Yposens A.
[TonTBEpANTH MM ONIPOBEPTHYTH CIAEAYIOIUE YTBEPIKICHUS.

Al.Ilpu BpalieHur NpAMOYTroJIbHUKA OKOJIO CTOPOHBI KaK OCH MOJIy4aeM LHAJIUHJIP.

A2.0Tpe3KH, COEOUHSIONIME BEPLIMHY KOHYCa C TOUKAMHM OKPY>KHOCTH OCHOBAaHHS Ha3bIBAIOTCS
00pa3ymuMi KOHYCA.

A3. OceBbIM CEUEHUEM LMIMHApPA  SBISIETCS TPEYTOJbHUK.

A4. Bricota munmuHapa (mpsmoro) OoJblie o0pa3yrome.

AS. Ilpu BpallleHuu NOJYKpyra BOKPYr  €ro AMaMeTpa Kak OCH IOJydaeTcss — Iap.

A6. [lnomaas MoJHON MOBEPXHOCTH MUIMHAPA BEIYUCISIETCS TI0 popmyne S = 2(r+h), tne r —paamyc

LHWINHApPA, A-BBICOTA LIMIMHPA.
Yposens B.

B7. Boicota mminzapa paBHa 4 M, pacCTOSHUE MEXIY OChIO LWIMHIApPA U MapajulebHON e
IUIOCKOCTBIO CEYEHWs PaBHO 3 M, a IUIOmaab cedenus 32 m2. Haiigure momans GOKOBOM
MOBEPXHOCTU LIMIIMHJPA.

B8. Bricora konyca paBHa 12 M, a oOpasyromas 13 M. Haiiaure miomans oceBOro ceuyeHHs KOHYcaA.

Yposens C.
C9.ITnomaas ceyeHus, He TPOXOMAIIEr0 Yepe3 ILEHTp mapa, paBHa 1671 M2 Halinure miomans
IIOBEPXHOCTHU IIapa, €CJIU pacCTOSHME OT LIEHTpa WIapa [0 CEKylled IUIOCKOCTH PaBHO S5 M.
2 BapuaHT
Yposens A.
ITonTBEepAUTD MM ONIPOBEPTHYTH CIAEAYIOLIUE YTBEP)KICHUS.

Al.Ilpu BpalieHuy NpssMOYToJbHOIO TPEYTOJbHUKA BOKPYT €0 KaTeTa KaK OCH MOJIY4YaeM KOHYC.

A2.0Tpe3KH, COEIUHSIONINE COOTBETCTBYIOIIME TOYKH OKPY>KHOCTEH KpPYrOB Ha3bIBAIOTCS
0o0pa3yromuMH  IHJIUHAPA.

A3. OceBbIM CEYEHHEM KOHYyCa SIBJISIETCS. TPSIMOYTOJIBHHUK.

A4. Bricota KoHyca paBHa o00pa3yroueil.

AS. Otpe3ok, COeAUHSIONINN JBE€ TOYKH IAPOBOM MOBEPXHOCTH M MPOXOAAIIMNA Yepe3 LIEHTP IIapa,
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Ha3bIBaeTCs AMAMETPOM LIapa.
A6. Bce obOpasyromue NUIHHIPHYECKON MOBEPXHOCTH TapaJUIeIbHBI JPYT APYTY.

Yposens B.
B7. [Tnomans OGOKOBOM MOBEPXHOCTH IMIMHApPA paBHa 607 M2, a paguyc ocHoBaHusi 5 M. Haiinure
JUIMHY Oo0pasyromel WINHApa.
B8. Panmuyc ocHoBaHus koHyca paBeH 12 m, a oOpasyromast 13 M. Haiiaute mmomans oceBoro
CEUYEeHUsl KOHYca.
Yposens C.
C9. Paguyc chepsr paBer 13 M, a paccrossHue OT €€ IIEHTpa 10 CEKyIIeW IUIOCKOCTH PaBHO 5 M.
Haiimure nmvHy OKpYXHOCTH cedeHHUs Chephl.
Kpurtepun onieHKH KOHTPOJIbHOH PadoThI

3aganus bannbt ITpumeuanue
Al - A6 6 KaxxapIii npaBUIbHBIA OTBET 1 Oamr
B7 - B8 4 Kaxplii paBmiIbHBIA OTBET 2 Oasuia
C9 3 Kaxxaplii npaBUIbHBIA OTBET 3 Oayuia

MaxkcumanbHbli 0an 3a paboty — 13 0ayioB

Ikana nepeBoaa 0a/1J10B B OTMETKHU

OTmeTka Yucso 6a/1510B, HEOOX0AMMOE ISl TOJYUYEHHUS] OTMETKHU
« 5» (oTIM4HO) 13-12
« 4» (Xoporo) 11-10
« 3» (YIOBJIETBOPUTEIHHO) 9-8
« 2 « (HeyIOBJICTBOPUTEIHHO) MeHee 8

OTBeTbI K KOHTPOJIBHOI padoTe

1 Bapuant 2 Bapuant

Al na na

A2 | na Ja

A3 | ma HET

A4 | mer HET

A5 | na na

A6 | Her na

B7 |40m m? 6 M

B8 | 60 m? 60 m>

C9 |[161nm? 241 m?

Konrtposbnasi padora Ne 15
O0BbEMBI MHOTOTPAHHUKOB.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 00ydarommxcs.
YpoBensb A.
Al. Kakoii He MOXeT ObITh TTpr3Ma’?

A. Ilpsmoit; b. Haknonnoit;  B. IIpaBuiibHON; I'. Yceuennon.
A2. Kakas ¢popMysa uCHoab3yeTcst Ul BBIUMCIEHUS oObeMa Npu3Mbl, rae R — paguyc ocHoBaHus,
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H — BrvICOTA:

A. lSOC,,H ;. B.pR’H; B. S, H; T. lH?S +8, +4/55, 2.
3 3 @

A3. HazoBure, kakas Gurypa He SBJISIETCS MPaBUIbHBIM MHOTOIPAaHHUKOM.

A. Ky6; b. lonekarap; B. Oxrasnp; I'. [Tapannenenunes.
A4. Pebpo kyba paBHO 2 cM. Beruncnure cymMMy JUIMH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS5. Tlnomans Tpary Ky6a paBHa 16 cM 2. BEIUHCIHTE €ro 06hEM.

A.24 v B.48 cm B. 56 cM I.64cm"

A6. CymiecTByeT Ji1 pU3Ma, Y KOTOPO TOJIBKO 0JTHO O0KOBOE peOpo MEPIEeHIUKYISIPHO OCHOBAHUIO?
A. la; b. Her.
Yposens B.

B7. U3 Bepmmnbl B kBaapara ABCD co cTopoHO 6 CM K €ro MmIOCKOCTH IPOBEIEH
nepnenaukynsp BK. Haiigute o0véMm mupamuzabl, ecnn AK =10 cwm.

B8. OcHOBaHHWEM TIPU3MBI SBJISAETCS TPAMOYIOJNBHBIA  TPEYTONBHUK € OCTPHIM yrioM 60° u
KaTeTOM,
OPUISKALIMM K 3TOMY Yy, paBHbIM 9 cM. Beicota mpusmbl paBHa 10 cm. Haiigure:
a) 00bEM TPU3MBEI,
0) oAb MOJHOW MOBEPXHOCTH MPU3MBI.

Yposens C.

C9. Haiigute 00beM MHOTOTpaHHHKA, N300payKEHHOTO HAa PUCYHKE 1

(Bce JIByrpaHHBIE YIJIbl MHOTOTPAHHUKA MPSAMBIE). 5

3 E 2
2 BapuaHTt 3 G
YpoBenn A.

Al. [IpsMoyroabpHbIi napauieIenunes — 3To

A. Iupamupa; b. ITpusma; B. Oxrtasnp; I'. Terpasap.
A2. O6bem nupamuisl onpezaensercs no ¢popmyne, rae S, - IUIOMaas ocHoBaHus, H — BricoTa,

R —pannyc.

1 1 2
A. gSOCHH; B. ngzH; B.S H; I. EpRzH.

A3. Anoema — 310
A. O6pazyromas nunuHapa; b, Beicora konyca; B. Bricota 60x0BO#1 rpaHu TUpaMU/IbL;
I'. BeicoTa yceueHHOro KOHyca.
A4. 3mepenus npsIMOYToJIbHOTO NapajliesenuIeia paBHbl 2 ¢M, 3 cM 1 5 cM. Beruncnute ero oobeM.

A. 30 cm3; B. 15 cm?; B. 20 cm?; I.25cm?2.
AS. Pebpo kyba paBHO 2 cM. BeruncnuTte riomajsr moBepXHOCTH Kyoa.
A 12¢cm7; B.24 cm?; B. 16 cm?; I.18cm>.
A6. CymectByet nu nipu3Ma, umeromas 20 pedep?
A. Ha; b. Her.
Yposens B.

B7. OcHoBaHue npsMoOil MpU3MbI - NPSAMOYTOJBHBIA TPEYTOJBHUK C KAaTE€TOM S5 CM M THUIIOTEHY30i
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13 cm. Bricota mpusmbl paBHa 10 cm. Haiigure 00bEM NpU3MBL

B8. B npaBuibHON 4eThIpEXYTobHOW MHpamujie OOKOBbIE TI'pPaHU HAKIOHEHBI K
IJIOCKOCTH OcHoBaHusa mnon yriaoM 30°, a ocHoBanme paBHO 6 cm. Haiimure:
a) 00bEM THUpaMUJIbI;
0) oAb MOJHOW MOBEPXHOCTH MUPAMUBIL.
Yposens C. '
C9. Haiinute 00beM MHOTOTpaHHHUKA, H300paKEHHOTO HAa PUCYHKE !
(Bce ABYTpaHHBIE YIIIbI IPSMBIE). 1 .

Kputepun onieHKN KOHTPOJILHOH PadoThI

3aganus bamel IIpumeuanue
Al - A6 6 KaxxapIii mpaBuIbHBINM OTBET 1 Oamr
B7,B8,C9 9 Kaxxaplii npaBUIbHBIA OTBET 3 Oajia

MaxkcuManbHbIN 0aut 3a padoty — 15 6aioB

IIkana nepeBoaa 6aJ1710B B OTMETKH

OrmeTka Yucao 6a/1510B, HEOOX0AMMOE ISl TOJYYEHHS] OTMETKHU
« 5» (OTIMYHO) 15-14
« 4» (Xoporo) 13-12
« 3» (YIOBJIETBOPHUTEIHHO) 11-10
« 2 « (HeYyJOBJICTBOPUTEILHO) meHee 10

OTBeTbl K KOHTPOJIBHOI padoTe

1 Bapuant 2 Bapuanut

Al |r 0

A2 |B a

A3 |r B

A4 |a a

A5 |6 0

A6 |0 0

B7 |96 cM® 300 cm?

B8 [a) 40543 cM3; 6)1714/3 +270 cm%; a) 124/3 cv3; 6) 24+/3 + 36 ov?;
Cc9 B 56

KonTpoabnasa padora Ne 16
O0bEémbI TeJ1 BpalleHus.

Heab: mpoBepka 3HAHUN W NPAKTHUYECKUX YMEHHH OOYYaroIIUXCs.

Yposens A.
Al. Cepa sBrseTCSI TOBEPXHOCTHIO:
A) xoHyca; 0) yCe4eHHOro KOHYyca; B) IIMIIMHApA; T) IIapa.

A2.M3menHnTcs M 00bEM IMIMHIpA, €CJIM JAWAMETP €ro OCHOBAaHMS YBEIWYHTh B 2 pasa, a BBICOTY
YMEHBIINTH B 4 pa3a’?
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A3. V3 KakuX TeJl COCTOUT TeJO, MOJIyueHHOE BPALICHHEM  paBHOOEIPEHHOW  Tpamenuud  BOKPYT
00JbIIEr0 OCHOBaHUSA?
Ad4. O6béM numeapa pasen 12 cv®. YUeMy paBeH 00bEM KOHYCa, KOTOPIA HMEET TAKOE K€ OCHOBAHUE H
TaKyIo K€ BBICOTY, KaK W JAHHBIN [WIHHIP?
AS. Haiinute 00bEM LMIMHAPA C BEICOTON, paBHOH 3 CM U IMAMETPOM OCHOBaHHUS — 6 CM.
a) 271 cm?; 6) 91 em?; B) 361 eM?; 1) 187 em?; 1) 54w em?.

A6. [wmHap BIMCcaH B NPSMOYTOJIBHBIN Mapasuienenume. Paguyc oCHOBaHUS 1 BBICOTA LIWJIMHIpA
paBHbl 6. Halinure 00bE€M napanienenunesa.
Yposens B.

B7. B mape Ha paccTosstHuu 3 CM OT LIEHTpa MPOBEICHO CEUEHUE, PAAUYC KOTOPOTO 4 CM.
Haiinure o0béM 1mmapa.

B8. IIpsiMOyrosbHBIII TPEYroJbHUK € TUIOTEHY30d 13 cM Bpamaercs BOKPYI OCH, COJEpIKallel
KaTeT JUIMHON 5 cM. Haiimute 00BEM TMONYyYEHHOTO KOHyca M IUIOMIATh €ro IOJHON
MMOBEPXHOCTH.

Yposens C.

C9. Haiigute 06beM V uactu WINHAPA, N300pakeHHON Ha PUCYHKE. ,2
Havano dopmbl

2 BapuaHT
Yposens A.

Al. Cdepa 1 TNIOCKOCTh HE MOTYT UMETh:
A) ogHy 0011yI0 TOUKY; 0) HU OIHOM 00IIel TOUKH; B) JIBE OOLIME TOUYKH; T') MHOTO OOIINX TOYEK.

A2. Bo CKOJIBKO pa3 yBEIUYUTCSI 00bEM KpPyTrOBOTO KOHYCa, €CJIM BBICOTY YBEJIMYHUTH B 3 pasa.
A3. M3 Kakux Tel COCTOUT Tello, MOJYYCHHOE BpAllleHHEM pPaBHOOCIPEHHOW  Tpameluud  BOKPYT
MEHBIIIETO OCHOBAHUs?
Ad4. IwivHap ¥ KOHYC MMEIOT OO0Illee OCHOBaHHME W BhICOTy. Haiinutre oObeM KoOHyca, eciu 00beM
uunMHapa pased 120 e
AS. Bricota koHyca 3 cm, obpasyromiast 5 cm. Haiiaute ero o6nem.

a) 27m cm’; 6) 91 em?; B) 167 eM?; 1) 187 em®; 1) 547 em’.

A6. IlunuHp BIucaH B MPSIMOYTOJIbHBIN napauienenunen. Paqnyc ocHOBaHMS U BBICOTA LIMIIUH]IPA
paBHbI 5. Haliqute 00b€M napajuienenumnena.

Yposens B.

B7. B miape Ha paccrosHMM 8 CM OT ILIEHTpa MPOBEACHO CEYEHHUE, paauyc KoToporo 6 cm. Haiinure
00BEM Tmapa.
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B8. [lwmHap o0pa3oBaH BpalleHHMEM MPSIMOYTOJbHHKA C JHAaroHajbl0 5 CM BOKPYT CTOpPOHBI
JUTMHOU
3 cwm. Haiinute 00BbEM IUIMHApPA M IUIOMIAJL MOJHOW €ro MOBEPXHOCTH.

Yposens C.
C9. Haiigure o6bemM V' dactu mMIMHIpA, M300pakeHHOM Ha PUCYHKE.

Kputepun onieHKN KOHTPOJILHOH PadoThI

3amanus baminnr IIpumeuanue
Al - A6 6 Kaxxaplii npaBUIbHBINA OTBET 1 Oar
B7,B8,C9 9 Kaxxaplii npaBUIbHBIA OTBET 3 Oajuia

MaxkcumanbHbIi 6ai 3a paboty — 15 6anioB

Ikana nepeBoaa 0a/1J0B B 0TMETKH

OTMeTKa Yucjio 62,1108, HE00OX0AUMOE JIJIs1 TOJTYUEHHsSI OTMETKH
« S5» (OTIMYHO) 15-14
« 4» (xoporto) 13-12
« 3» (YIOBIETBOPUTEIIHHO) 11-10
« 2 « (HEeYIOBJIIECTBOPUTEILHO) Mernee 10

OTBeTbl K KOHTPOJIbHOI padoTe

1 Bapuant 2 BapuaHnt

Al r B

A2 | HEe U3MEHUTCA

B 3 pasa yBEIMYHUTCS

A3 | U3 ABYX KOHYCOB M IIUWJIHHAPA

M3 ABYX KOHYCOB M ITMJIMHApPA

A4 |4 407
A5 | 27 cm? 16m
A6 | 864 500
500 . 4000
B7 Tp cM —pP M

B8 P40m cm 3 ; 3001 cm?;

487 cm 3 ; 56m em?;

C9 |13,5n

&n

Kontpouabnasi padora Ne 17
Koopaunatsl B npocrpanctBe. [leiicTBUA HAJ BEeKTOpPaMM.

Hean: npoBepka 3HAHUK M MPAKTHYECKUX YMEHUU OOydarouuxcs.

1 BapuanT

Yposens A.

3anoJiHUTE NPOIYCKH.




1. BekTOpOoM Ha IIOCKOCTH Ha3bIBAETCH ...
2. BekTop n3zobpaxaercs ...
3. MopayneM BEKTOpa Ha3bIBAETCH ...
4. /IBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS IPOTUBOIMOJIOKHO HAIIPABICHHBIMU, €CIIH ...
5. IIpu yMHOKE€HUH BEKTOpPA HA YUCIIO ...
6. JIBa BEKTOpa CUUTAIOTCS PaBHBIMHU, €CIIH ...
7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTODY.
Yposens B.

8. Haiinure koopanHAaThl BeKTOpa —, ecinu A(5;-1;3) u B(2;-2:4).

9.J1aHbl BEKTOPBI — { —>{3 1}-2} u—{ —>{1 4} - 3}. Haiimure|—» —||—_—

2b ¢
10.lanbr Touku A ( 0; 0 2y uB(1;1; 2) Ha ocu OV wnaiimute Touky M ( 0; y; 0), paBHOYynan€¢HHyto
oT
touek A u B. Touka O — Hayaio KOOp/IMHAT.
Yposens C.

11. SIBnsfOTCS T BEKTOPHl —— H = — —xonuneapuvivu, ecau  A(5;-1;3) ,B(2;-

CE
2:4),C(3;1; -2),E(6;1;1)?

Yposens A.
3anoJHUTEe MPOMYCKH.
1. BekTopoM B IpOoCTpaHCTBE Ha3bIBACTCH ...

2. BekTop o6o3Havaercs ...

3. JInmMHOM BEKTOpa Ha3bIBACTCH ...

4. JIa BEKTOpa B MIPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HANPABICHHBIMU, €CIH ...
5. J1nst Toro, 4ToOBI CIOXKUTH /1Ba BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOpPOM Ha3bIBAETCA ...

7. JIBa BEeKTOpa Ha3bIBAIOTCS KOJUTMHEAPHBIMHU, €CIIH ...

Yposens B.
8.Haiinure koopauHatel BekTopa ——,.eciu C(6;3;-2) u D(2;4;-5).

9. Manbl BekTopel —»{ —{5, 31,2} n -{ — {3 2} — 4} Haiigute —_—
a a 2b
10. Taasr Touku A (0;-2;0) uB (1;2; -1). Ha ocu OZ mnaiimute Touky M ( 0; 0; z),
PaBHOY TAJIEHHYIO
oT Touek A u B. Touka O — Hayaj10 KOOpJMHAT.

- —

Yposens C.
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— konuHeapuvimu, eciiu C(5;-1;3) ,M(2;-2;4),
CM

11. SIBnstoTCs MM BEKTOPBI —— U —>
A(1;-2;3)u B(-5;-4;5)?

KpuTtepun o11eHKH KOHTPOJIbHOH PadoThl

3aganus bamel IIpumeuanue
1-7 7 KaxxapIii npaBuIbHBINA OTBET 1 Oar
8-10 6 KaskJ1p1ii IpaBUJIbHBINA OTBET 2 Oajuia
11 3 Kaxxaplii npaBUIbHBIA OTBET 3 Oayuia

MaxkcumanbHbli Oan 3a paboty — 16 0ay10B

IlIkana nepeBojaa 6aj1J10B B OTMETKH

OTmeTKa Yucso 62/1510B, HEOOX0AMMOE LISl MOJYUEHHUSI OTMETKH
« S» (OTIIMYHO) 16 - 15
« 4» (xoporio) 14-13
« 3» (YIOBIIETBOPHUTEIIHHO) 12 -10
« 2 « (HEeYAOBJIETBOPUTEIHHO) menee 10

OTBeTHI K KOHTPOJILHOI1 padoTe

1 Bapuaut 2 Bapuant
1 HaIpaBJIEHHBIA OTPE30K HaIpaBJICHHBIA OTPE30K
2 a,® a,®
3 | nuHA BEKTOpa JUTMHA OTpe3Ka
4 KOJUIMHCAPHLI M WX HaIpaBJICHUA HE HX HaIIpaBJICHUA COBIIAAar0OT
COBIMAJIAIOT
5 Ha 3TO YHCJIO YMHOXAIOTCA KOOPAWHATBI | CJIOKHUTH UX KOOPAHWHATBL
BEKTOpa
| OHW COHAMPABICHBI M HX JUIMHBI BEKTOp, Y KOTOPOTO HAYaJl0 ¥ KOHEI]
PaBHbI COBIIaJAaKOT
7 To0omMy OHM JIe)KaT Ha TapaJlICIbHBIX WM Ha OHOU
psIMOH
8 | AB=|- 3131 CD={- 41;- 3]
9 2b—c:{5;—2;-1},2b-c’— 30 a-2b = 1;- 510}, a-zb‘:\/ﬁ
10 [M(0;1;0) M (0; 0; -1)
11 |He KoJUTMHEapHBI KOJUTMHEAPHBI

HccnenoBarenbckue padoThl

HpI/IMeHeHI/Ie Takomn (bOpMLI KOHTPOJIAA, KaK HCCIICAOBATCIbCKHUEC pa6OTLI CTYACHTOB, B O6y‘leHI/II/I
MaT€MaTUuKE IIO3BOJISICT C(bOpMI/IpOBaTI) Y ydamuxcsa nNpeACcTaBJICHUC O TOM, YTO MOACIIb CO3AaCTCA ITyTEM
YOpOUICHUA ABJICHUA, BbIACICHUA Hauboee CYHICCTBCHHLBIX €TI0 CBOJMCTB. KOHKpCTHHC IIPHUMCPLI
y6e)KI[aIOT ydJamuxcia B TOM, 4YTO HUMCHHO a6CTpaKTHOCTI> MaT€MaTUKHU II0O3BOJIACT OAHM M TC XC
MAaTEMaTUYCCKUEC TIOHATUA IIPUMCHATHL K H3YUCHHUIO CaMbIX paSHOO6p33HHX o CBOEMY COACPIKAHUIO
SIBIICHHI. Y HHUX BI)Ipa6aTI)IBaeTC$I CO3HAHUC TOI'O, UTO YEM TOYHCEC OTPAKACT MATCMATHYCCKAA MOACIIb
I/ISY‘IaeMHﬁ O6’BCKT, TeEM OOJIBbIIIE BO3MOKHOCTENH HMCIIOIB30BAThH INOJTYYCHHBIC 3HAHUA UL IPAKTUKH, IJIA
*Ku3HU., CHCTEMaTU4YECKOE HCIIOJIHL30BaHHE METOJa HUCCICIOBATCIIBCKHUX pa60T CHOCO6CTByeT TOMY, 4TO
yqe6Ha;I ACATCIIbHOCTD yUalIUXCs HpI/IO6p€TaeT TBOp‘ICCKI/Iﬁ XapaKkTep, a YCBOCHHC MaTcpHalia
CTAHOBHUTCS 0OJIE€ CO3HATENIHHBIM U AKTUBHBIM.
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Kpome Toro, takas ¢opma KOHTpOJIS TO3BOJSET pealn30BaTh MPUHIUIN WHAWNBUAYATH3AIHH
00ydYeHUs, a TAKKE CIIOCOOCTBYET Pa3BUTHUIO TBOPUYECKHUX CITOCOOHOCTEHN CTY/ICHTOB.

HccnenoBaTenbckie MPOEKTHI CTYACHTHI BHITOTHSIOT CaMOCTOSTENBHO (MHAMBUAYAIbHO WM TIO
TpyIIliaM), COTJIaCHO TPeOOBaHMSIM K COJIEPKaHUIO W O(GOPMIICHUIO, IPUHSATHIM B YYEOHOM 3aBEICHHM.
VYyamuiics BOpaBe BBIOpaTh TEMY HCCIEIOBATENBCKONM pabOThl CaMOCTOSATENbHO, WCXOAS U3
MpeIOKEHHOTO mepeuHs. [IpemogaBarens, B JTaHHOM CiIy4ae, BBICTYNAeT B pOJIM KOHCYJIbTaHTA.
[ToaroroBieHHble pabOTHI CTYASHTHI 3AIIMINAIOT HA 3a4€THOM 3aHSATUU W/HUIU CHAIOT B MHUCHMEHHOU
dopme. [lpu BBICTABIEHUM OIICHKH YYUTBIBAETCSl COAEp)KaHHWe, OPOpMIICHHUE M TIPE3eHTaIrs PadOTHI.
HccnenoBatenbckast paboTa OICHMBAeTCS MO NATHOAUIBHONM cucteme. Pe3ynbTaThl  KOHTPOJS
MPU3HAIOTCS TIOJIOKUTEIbHBIMA B ClIy4dae, €CIu OOydYaloIIMiCS TMOJIy4Ydui OTMETKY HEe HIDKEe
yIOBJIETBOPUTEIHHOM.

Tembl ccaen0BaTeIbCKUX PadoT N0 y4eOHBIM pa3jesiaM

=  DJleMeHTbl TCOPHH BEPOSATHOCTEH. DJIEeMEHThI MAaTeMATHYECKON CTATHCTUKHA
1. HccnenoBanue gemorpaduyueckoil cuTyalii HaceIeHHbIX TyHKTOB peCcIyOIHNKY;
2. HccnenoBanue cOOTBETCTBUS KJIACCUUECKOIO U CTATUCTUYECKOIO OMPEEIICHUS BEPOATHOCTH;
3. AHanu3 poKJIaeMOCTH 110 T€HAEPHOMY IIPU3HAKY.
®*  (OCHOBBI TPHTOHOMETPHH
1. HccnenoBanue rpaduka U CBONCTB PYHKIIMH Y =COS X ;

2. Hccnenosanue rpaduka u CBOMCTB PyHKIUH ) =sin x ;
3. HWccnenosanue rpaduka u CBOMCTB PyHKIUU ) =IgX ;
4. Wccnenosanue rpaduka u CBOMCTB PyHKIMH ) =CIgX.

= Havajga maTeMaTH4eCKOro aHaJIM3a
1. HccnenoBanue GpyHKIMHM U IOCTpOEHUE TpaduKa;
2. Beruucnenue miomnaaei miockux GUryp ¢ mOMOIIBIO ONPEISICHHOTO0 HHTETPAIa;
3. Broruncnenue 06beMOB TeJ BpallleHHs ¢ TIOMOIIBIO ONPEeICHHOI0 HHTETpaa;
= [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
1. B3auMHOE pacrnoioKeHUE NPSIMBIX B IPOCTPAHCTBE;
2. Ilpobnema V nocrynara;
3. T'eomerpus EBkinna.
®=  MHoOrorpaHHMKH
1. HsroroBneHue pa3BepTOK U MOJEIEH Pa3IMUHBIX MHOTOTPAHHUKOB;
2. MHOrorpaHHuKHy B apXUTEKType HAILLIEro ropoaa;
3. IlpaBunbpHBIE MHOTOTPAaHHMKHU HA KAPTUHAX BEJIUKUX XYJI0)KHUKOB;
4. IlpaBuibHbIE MHOTOI'PAaHHUKHU B IPUPOJIE;
5. IlpaBuibHBIE MHOTOTPAHHUKH B ApXUTEKTYPE U CTPOUTEIBCTBE.
= KoopauHatbl M BEKTOpPBI
1. IIpeoOpazoBaHus IIOCKOCTH B IPOCTPAHCTBE;
2. CummMmerpust BOKpYT Hac;
3. IlapannenbHOE NPOEKTUPOBAHHUE;
4. 3onoTo€ ceuyeHue.
* Tesa 1 NOBEPXHOCTH BpallleHUs!
1. W3roroBineHue Mojienel Ten BpalleHus;
2. Konunueckue ce4eHMs U UX IPUMEHEHNE B TEXHHUKE;
3. Brluucnenue miomna M NOBEPXHOCTHU CIIOXKHBIX TEIl.

Tun (Bux) IIpoBepsiemble 3HAHUSA U Kpurtepun onenku
3aJaHus YMEHHUA

Ne
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VYcrHbIE 3HaHNME OCHOB VYCTHBIE OTBETBI Ha BOIIPOCHI
1 OTBETHI MaTeMaTUKU JIOJKHBI COOTBETCTBOBATh KPUTEPHSIM
OLICHMBAHMUS YCTHBIX OTBETOB.
KonTponbHas | 3HaHuEe OCHOB MaTeMaTUKU B | «5» - 100 — 90% npaBUIBHBIX OTBETOB
(camocTOsATENH | COOTBETCTBUU C IPOUEHHON | «4» - 89 - 80% mpaBUIBLHBIX OTBETOB
2 Hasl) pabora TEMOU U yMEHUSA «3» - 79 — 70% npaBUIIBHBIX OTBETOB
IIPUMEHEHNUS 3HaHUH Ha «2» - 69% u MeHee NpaBUIbHBIX
IIPAKTUKE OTBETOB
CocraBinenue | YMeHue opueHTUpoBaThes B | COOTBETCTBHE COAEpKAHUS paOOTHI,
KOHCIIEKTOB, MH(POPMALIMOHHOM 3asBJICHHOHN TeMe, IpaBujiaM
pedeparos, MIPOCTPAHCTBE, COCTABIISThH odopmiieHUs pabOTHI.
3 TBOPYECKUX KOHCIIEKT.
pabor. 3HaHue npaBuil 0HOpMIICHUS
pedepatoB, TBOPUECKUX
paboT.

3.2.3 3agaHus st py0oe:KHOr0 KOHTPOJIA

OcHoBHbIe TpeOOBaHMS K BBIIIOJHEHUIO 33JaHUA KOHTPOJIBHOM paboThI:

— XOJ pCHICHUSA MATCMATHYCCKHU FpaMOTHHﬁ u HOH}ITHLII\/'I;

— IIPE/ICTABIICHHBIN OTBET BEPHBIN;

- MCTOA U (bopMa OIMUCaHUA pCHICHUA 3aJa41 MOT'YT ObLITH IIPON3BOJIbHBIMHU,

— BBITIOJTHEHUE KQXKJIOT0 U3 3aJaHNi OLIEHUBAETCs B Oajjiax.

3a mpaBUIIbHOE BBINIOJHEHHE J1I000r0 3a1aHus YPoBHA 1 oOyuyaromuiics monydaer oauH 6ajai. B

3aJaHuAgAXx C BbI60p0M OTBCTA, C KPATKUM OTBCTOM WJIM HA YCTAHOBJICHUC COOTBCTCTBU, OGy‘-IﬁIOH.IHfICSI

MoJIy4yaeT OAMH 0aJll, COOTBETCTBYIOLIUI JaHHOMY 3a/laHUIO, €CIM YKa3aH HOMEp BEpPHOro OTBeTa (B

3aIaHMsIX C BBIOOPOM OTBETA), WJIM BIIMCAH BEPHBIM OTBET (B 3aJaHUSAX C KPAaTKUM OTBETOM), HIIH

MpaBUJIBHO COOTHCECCHBI 00BEKTHI ABYX MHOXCECTB U 3allMCaHa COOTBECTCTBYHOIIAA IMOCIICAOBATCIBHOCTD

mudpp (B 3aJaHMAX Ha YCTAaHOBJICHHWE COOTBETCTBUA). [IpM BBIMONHEHMM TaKUX 3a/aHUi,

rac

HEO0OXOIMMO TIPHBECTH KPATKOE PEIICHUE, 32 HEIMOJHOE PelICHUE 3a/aHus (BBIYMCIUTEIIbHAS OIINOKA,

omnucka) BeicTaBisgercs 0,5 6amra. Ecnu o0ydarommiicss MpUBOAUT HEBEPHOE PEIICHNE, HEBEPHBINA OTBET

HJIN HC IIPUBOAUT HUKAKOT'O OTBCTA, OH IIOJYy4acT 0 6amnos.

[Ipu BbIMONHEHUH JIF0OOTO 3aJaHKUs YPOBHSA 2 WIN 3 UCIONIB3YIOTCS CIEIYIOIUE KPUTEPUN OLIEHKU

3aJIaHUH:
Ban
Kpurepun oneHKH BHINOJHEHHOT0 32 JaHUSA
JBI
3 HafmeH HpaBI/IJIBHHﬁ X0 pGH_IeHI/ISI, BCC €TI0 II1aru BBIIIOJIHCHBI BepHO )41 nonyqu
MPaBUJIBHBIN OTBET.
2 [IpuBeneHo BepHOE pelleHHe, HO JONYIeHa BBIYMCIUTENbHAS OIINOKa WM ONHCKa,
IIPY 3TOM MOKET OBITh ITOJYYEeH HEBEPHBIN OTBET
1 Pemenune HawyaTto JIOTMYECKH BEpPHO, HO JIOMyIeHa OIMOKA, JIMOO pEeIIeHUEe He
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JIOBEAEHO JI0 KOHIIA, PY 3TOM OTBET HEBEPHBIN MU OTCYTCTBYET.

0 HesepHoe pelienue, HeBepHBI OTBET UM OTCYTCTBUE PELICHHUS.

Jnst ka0l KOHTPOJIBHOM paboThl pa3paboTaHa IKajga TMepeBoaa O0amioB B OTMETKH, TIE
yKa3aHO, CKOJIbKO 0aJlIOB JIOCTaTOYHO HAOPaTh, YTOOBI OIYYHUTh TY WIN UHYIO TIOJOKHUTEIBHYIO OIICHKY,

KOTOpasA COCTaBJICHA B COOTBCTCTBUU C Ta6J'IPII.[eI>i.

[TpoueHT KauecTBennas OIICHKA WHIMBHU/Ty TBHBIX
PE3yIBTATUBHOCT | 00pa30BaTEIbHBIX JOCTHKEHUN
u  (IpaBUIIbHBIX .
OTBETOR) 0amn (oTMeTKa) BepOANBHBIN aHATIOT

90 + 100 5 OTIIMIHO

80+ 89 4 XOpOIIO

70 +79 3 YJOBIIETBOPUTEIHHO

menee 70 2 HE Y/IOBJIETBOPUTEIIHLHO

KonTpoabnast padora Ne 1
Boryucienne 3Ha4eHUH BbIPAKeHU. Y PaBHeHUS M HEPaBeHCTBA.

Iesb: npoBepka 3HaHUH M MPAKTUYECKUX YMEHHUH OOyYarolIuXcCs.

1 BapuanT
Al. Beruuciure:
A2. Peminth ypaBHEHHS:
1) 2x® +5x-1=0;  2)3x% =x; 3 Xl 3x*2 )
2 4
B1. Pemuth HEpaBeHCTBA:
1) 4- 2x£1- (4x-1); 2) 2 1s g,
5-x
. i2x+5y =15
B2. Pemute cucteMy ypaBHEHHN: i .
i x-2y=3

C. Pemnte ypaBHEeHUS:

1) 5%x-1)> =3- 4x+5x%;  2) Jx+2 =x.

2 BapuaHT
0,425+ 0,9 +l + L2 1
Al. Boruucnure: 3 40 220 X
0542 -0023: — %
5 25
A2. Pemuth ypaBHEHHUS:
1) 4x*- 5x- 6=0; 2)-3x% =x; 3) 4x3' L 3x6+2 =1
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B1. Pemnte HEpaBeHCTBA:
D2(1-x)>25x-Bx+2); 2)
B2. Pemuth cucteMy ypaBHEHMIA:

C. Peuiute ypaBHeHuUs:

1) 5%x+2)> =3- 4x +5x°;

2x+130.
5-x

i x+5y =I5
{3x-2y=-6
2) Nx-11 =x.

Kpurtepun oueHKH KOHTPOJIbHOH padoThI

Samanus bamier IIpumeuanue
Al - A2 4 Kaxxaplii npaBUIbHBINA OTBET 1 Oamr
B1- B2 6 Kaxxap1ii npaBUIIbHBIA OTBET 2 Oajuia
C 6 Kax eIl mpaBUIbHBINA OTBET 3 Oasura

MaxkcuManbpHBIN 02t 3a padboty — 16 6an10B

HIkana nepeBoaa 6a/1J10B B 0OTMETKH

OTmeTKa Yucso 6a/1510B, HEOOX0AMMOE ISl MOJYUYEHHSI OTMETKHU
« S5» (OTIMYHO) 16 - 15
« 4» (Xoporio) 14 -13
« 3» (YIOBJIETBOPUTEIILHO) 12-10
« 2 « (HEeYJOBIETBOPUTEILHO) mernee 10

OTBeTbI K KOHTPOJIbHOII padoTe

1 Bapuant 2 BapuaHnt
Al 1 1
A2 1)x1,2=¥; 2)0;%; 3) 1,6, 1)2;-%; 2)0;-%; 3)2.
Bl ) x£-1; 2) xi [0,55). 1) x£1;2) xl |-0,55)
B2 : 1) (0:3)
C 1) l; 2) 2. 1) - 1—7; 2) HET KOpHEHA.
3 24

C

KonTtpouabnas pabora Ne 2
BoiicTBa QyHKUMI U MX rpaduKH.

Hessb: nmpoBepka 3HAHUN M TPAKTHYECKUX YMEHHUI OOydYarOMIMXCS.

1 BapuanT

Al. Kakoii u3 rpadukoB, n300pakeHHbIX Ha pUCyHKax 1) —4) 3amaer QyHKIIMH

o

>

4
74

<]
I~ =

v
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A)1). b) 2). B) 3). ) 4).
A2. Haiigute o6nacTh onpeneneHust QyHKIUH — y =+/4x - 1

A) x>2; b) x <2; B) XE%;F) x <2.
A3. Ilo rpaduky QyHKIUM y = f(x) yKaxKuTe 7
a) o0nacTh onpenaesneHus pyHKIUY, 5
0) Hyn QYHKITUY; <4

B) IPOMEXKYTKH MOCTOSTHHOTO 3HAKa (PYHKIIHH;
') TOYKM MaKCUMyMa 1 MUHUMYyMa QyHKIINH,
1) MPOMEKYTKH MOHOTOHHOCTH; .

€) HanOOoJIbIIIee U HAUMEHBIIIEE 3HAUCHUS
(VEINIVIH
) 00acTh 3HaYeHUH (PyHKITUH.
A4. Cpenu 3a1aHHBIX QYHKIUN YKaKUTE

YETHBIE .
Dy=2x%  2)y=vx; 3)y=5x
A) 1)u3); b) 1); B) 3).
N 2x +1
B. Haiingure obnacts onpeneneHust GyHKIUN Y = G D
x(x-

C. ITocrpoiite rpaduk QyHKIMH Y = x> — 4x +3 U yKaKHUTE €€ CBOKWCTBA.

2 BapuaHT
Al. Kakoii u3 rpa¢ukoB, n300pakxeHHBIX Ha pUCYHKax 1) —4), 3agaet pyHKuuoo?

v
7 /T\
g -
\

1) y[,
3
¥
-
4 / X

A)1). b) 2). B) 3). r)4).
1
A2. Haiinure o0acte onpeneneHus ¢GyHKIN =
P bymant Y =5 5
A)x>3; b) x<3; B) x>3; I x<1/3.
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A3. Ilo rpaduky pyHKIMH y = f(X) YKaKHUTE:
a) 005acTh ornpenenaeHus QyHKINH;

5
0) HyM QyHKIHMH; 4
B) MMPOMEXKYTKH TTOCTOSTHHOTO 3HaKa 3
byHKINY; 2 .
T') TOYKH MaKCHMyMa ¥ MHHHEMYyMa - 1
bymKmm; 4 -3 1 1 2 3 4 x
1) TPOMEXYTKA MOHOTOHHOCTH;
€) HauOombIllee U HauMEeHbIIee i
3HaYeHus PyHKIMH; B
’K) 00J1acTh 3HAaYCHHUH (DYHKIINU.
Ad4. Cpenu 3a1aHHBIX QYHKIIMHA YKOKUTE HEUCTHBIC.
3
1) y=2x% 2)y==; 3)y=5x
x
A) 1)u 3); b) 2); B) 2) u 3); I 3).
. 2+x°
B. Haiinure obmacte onpeneneHus QyHKIMH Y = .
x(x-5)
C. ITocrpoiire rpaduk GyHkimu y = x> — 2x + 1 U yKakurte ee CBOUCTBA.
Kpurepun oueHku KOHTPOJIbHOMH PadoThl
Samanus banaer IIpumeuanue
Al — A4 10 Kaxxip1ii mpaBmiibHBINA OTBET 1 Oayun
B 2 Kaxxaplii npaBUIbHBINA OTBET 2 Oajuia
C 3 Kaxnp1it mpaBuiibHBIN OTBET 3 Oasuia

MakcumanbHbIi 0asut 3a padoty — 15 6a/1oB

HIxkana nepeBoaa 0a/1J10B B OTMETKH

OTmeTKa Yucyao 6215108, HEOOX0AMMOE ISl MOJYUYEHHs] OTMETKHU
« 5» (OTJIMYHO) 15-14
« 4» (Xopo1o) 13-12
« 3» (YIOBJIETBOPUTEILHO) 11-10
« 2 « (HeyJOBIICTBOPUTEILHO) Meree 10

OTBeTbl K KOHTPOJIbHOI padoTe

1 Bapuant 2 Bapuant
Al |B)3 A)l
A2 |Byx> % b) x<3
a) xI [— 3;5J; 0)-2; 4;B) y > 0 ipu a) xI [— 3 ;4J; 0)-2; 1; B) y > 0 ipu
xi (- 2:4);y<ompu xi |- 3;2)E (4;5]; xi |- 3;- 2)E (4] y <0 mpu x1 (- 2;1);
A3 | DXmax = 0,25 Xmin = 15 1) ¢ — mpu Xmax = 23 Xmin = - 13 1) & — mpu
xI |- 30|E[;2); 0 ~mpu T [01]E [2;5]; | xT |- 152]E [3;4]); ¢~ mpw X |- 3- 1]E [2:3];
e) Yuau6 = 6; Y waum = - 1; e) YHan6:2; Y waum = - 3;
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K) yT [— 1;6J; K) yT [— 3;2J;
A4 | b1 B) 2)u3)
B x10;x'1; x10;x"5;
y=x>—4x+3=(x-2)°-1 y=x>-2x+1=(x—1)>
Dxl R;2) yl [— 1;+¥J;3) byHKIMSA Dxl R;2) yl [— 0;+¥J;3) byHKIMSA
C obmrero Buaa; 4) y > 0 mpu obmiero Buaa; 4) y > 0 mpu Bcex x kpome 1; 5)
xl (— ¥ ;I)E (3;+¥ );y<0np1/1 x1 (1;3); 5) | — mpu xl l1;+¥ );
d — mpu xl [2;+¥); & " mpu xl (—¥;2J; & " mpu xI (—¥;1J;

KonTtposbnas pa6ora Ne 3

INoka3aTenbHble ypaBHEHHS] U HEPABEHCTBA.

Iesb: mpoBepka 3HAHWKA W TPAKTUYCCKUX YMEHHH OOYyYarOIIUXCsl.

1 BapuaHnT
Yacmo A
Al. YkaxuTe NpoMeXyTOK, COAEp Kallluil KOPEHb ypPaBHEHUS
1 (0:1); 2) (1;2); 3) (2:3]; 4y (3:4).
x%+x
A2. Pemunte HEpaBEHCTBO 5 >-1
1) xI R; 2) pelieHHit HeT; 3) (— 1;0); 4) (— ¥i- l)E (0;+¥ )
le
B0p L
A3. Pemnite HEpaBEeHCTBO &2 g 128
D (-¥7]; 2) |7:+¥); 3) |- 7+¥); 4 (-¥:-7].

2
A4. Peuiute ypaBHEeHHE T - 147 =5
1)-1; 2) 7, 3) 1; 4)35.

Yacmo B.
-3
gdd
B1. Vkaxure Haunbounbliiee 11eJI0€ pEIICHHE HEPaBEHCTBA 858 16.

i 37 - 4% +3 =0
B2. Haiinure KOpHU ypaBHEHUS — VU . Eciiu nosty4wiia 1Ba KOpHs, TO B OTBETE
BIIMILINTE UX MPOU3BEACHUE, €CIIA OJMH, TO €TI0 3alUIINTE B OTBET.

Yacme C.

x-3
C. Halinute Bce 1enble pelieHus] HEpaBeHCTBa | £7 <49,
2 BapuaHT

Yacmo A.
(v X
Al. YkaxuTe NpoMeXyTOK, COAEp KaIUi KOPEHb YPaBHEHUS 3* =9
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D (05); 2) (12); 3) [23); 4) (34).

A2. Pemute Hepasenctso 0,2 <-0,04
1) xI R; 2) perieHuil HeT; 3) (— 1;0); 4) (— ¥;- 1)E (0;+¥ )

L
243

A3. Pemnte HEpaBEHCTBO 891—0— £
eld o
1) (— ¥;5J; 2) (— ¥;81J; 3) [5;+¥ ); 4) [— 5;+¥).

A4. Pemmire ypaHenme 2'*Y - 2% =120
1)0; 2)3; 3) 12 4)-3.
Yacmw B.
ﬁ LXx=2
Bl. Ykaxxure wHaumOosbiee I1e0€ PEIIeHHe HEepaBEeHCTBA g—g 3 27.
e

3o

2x X
B2 PeH_II/ITe ypaBHeHI/ISI 5 + 5 — 2 . ECJ'II/I HOJ'Iy‘II/IJ'II/I JBa KOpHs, TO B OTBCTC BIIMIINUTC UX
HpOI/I3BeI[eHI/Ie, C€CJIM OJUH, TO €TI0 3aIlIMIITUTEC B OTBCT.

Yacmo C.
i o £77
Cl. Haiimute Bce 1enble pelIeHHss HEpaBEHCTBA 7 <49.

Kpurepun ouieHKH KOHTPOJIbHOH padoThl

3amaHus baniaer IIpumeuanue
Al - A4 4 Kaxxaplii mpaBUIbHbBINA OTBET 1 Oar
B1 -B2 4 Kaxxaplii npaBUIbHBIA OTBET 2 Oajuia
C 3 Kaxxnip1it mpaBuiibHBIN OTBET 3 Oasuia

MakcumanbHbIi 0ast 3a padoty — 11 6aoB

HIxkana nepeBoaa 0a/1J10B B OTMETKH

OTmeTKa Yucyo 6a/1510B, HEOOX0AMMOE ISl MOJYUYEHHs] OTMETKHU
« 5» (OTIMYHO) 11-10
« 4» (xoporio) 9-8
« 3» (YIOBIETBOPUTEIILHO) 7-6
« 2 « (HeyAOBJIETBOPUTEIHHO) MeHee 6

OTBeTbI K KOHTPOJIBHOI padoTe

1 Bapuaut 2 Bapuant

Al | x=3;3)(2;3]; x=2;3)[2;3);

A2 | Dxl R; 2) peuieHui HeT;
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A3 |x® T52); x3 5 3) [5+¥);

A4 | Dx=-1; 2)x= 3;

Bl £ - 1, Haubonbluee Leoe x £ - 1, HauOomb1iee 1eoe
emenue x =— 1. pemenue x =— 1.

B2 | x;=0;%=1;0"1=0 x=0;

C 3£ x<5,x=34. 2 £ x<5;x=2;3:4.

KonTpoasnasi padora Ne 4
Jlorapudpmuyeckue ypaBHEeHHS U HEPABEHCTBA.

Iean: mpoBepka 3HAHWKA W TPAKTHYCCKUX YMEHHM OOYyYarOIIUXCS.
1 BapuanT
Al. Yopoctuth BblpakeHue u Haith x: lgx=I1g8+21g5-1g10 -1g2
1) 10;2) -1; 3)-10; 4)0.
A2.Haiinute xopenb ypaBHeHus log,(3x +1)=3
1 11; 2)1; 3) -10; 4) .
A3. YKaXuTe MpOMEXyTOK, KOTOPOMY MPUHAIICIKUT KOPCHb YPaBHCHHUS
logs (4—x)+logs2=1
D (-3;-1)2)(0;2);3)[2:3:4)[48]
A4. Haiinure cymmy KopHeii ypasrenust log , x° = log ,(9x - 20)
D-13; 2)-5  3)5 4)0.
A5. Pemnre HepaBeHcTBO logy(4—2x) 2 1
1) (-0050,5]52) (-00;2];3)[2;+00);4)[0,5;+0).
B1. Pemure HepaBenctBo log(3x+2) 3 log,(x—1)

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

B2. Pemare nepasenctsolog , (6 - 3x) >-1
9
1) (-10; +o0); 2) (-00; -10 ); 3) (-1;2); 4) (-0,1;20).
C. Haiinaure 4ucino LEabIX OTPULATENBHBIX PpELUICHUH  HepaBEeHCTBa
lg(x+5)E 2-1g2
1)5; 2) 4; 3) 10; 4) Hu OJIHOTO.
2 BapuaHT
Al. Yopoctuth BblpakeHue W Hautu x: lgx=I1g12-1g3+ 2lg7 -1gl4
1) 14; 2) -1; 3)-10; 4)0.
A2.Haiinute xopeHb ypaBHeHHs logs(2x-4)=2
1) 11; 2)14,5; 3) -10; 4) ;_

A3. YKaxuTe NpoOMEKyTOK, KOTOPOMY IIPUHAJIEAKUT KOPEHb YPaBHEHUS
10g0’4 (5 —2x ) - 10g0’4 2=1
1) (-0;-2);2)[-2;11:3) [ 152 ] 4) (25 +0).
A4. Haiinute cymMy KopHel ypaBHeHus: 1g (4x—3)=2Igx
1)-2; 2) 4; 3) -4; 4) 2.
AS5. Pemnte HepaBeHCTBO loggs (5 —2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + ©); 4) (-10; + o).

B1. Pemnre HepaBeHCTBO log 1 (4x-2)<log ! (3x+1)
3 3

1) (3; +00); 2) (-o0; - % 1;3)[-1,5; - % ]; 4) peuienwmit HeT.
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B2. Pemnte nepasenctso log , (1- 1,4x) <-1.
3

D (055 +0) 2) (o0 o) D (142) 4)(05:7),
C. Haiimute uymciao IenblXx pemreHuid  HepaBeHcTBa logs(x -2) £ 1
1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HU OJHOTO.
Kpurtepun onieHKH KOHTPOJIbHOM padoThI

3aganus bamnel IIpumeyuanue
Al - A5 5 Kaxxap1ii npaBuIbHBINM OTBET 1 Oamr
B1 -B2 4 Kask1p1ii IpaBUJIbHBINA OTBET 2 Oajuia
C 3 KaxxapIii npaBUIbHBINM OTBET 3 Oajura

MaxkcumManbHbIi 6art 3a paboty — 12 6a110B

lIkana nepeBoaa 0a/1/0B B OTMETKH

OT1meTKka Ymncsio 6215108, He00OX0AMMOE J1JIsl MOJTYYeHUsI OTMETKHU
« 5» (OTIMYHO) 12-11
« 4» (Xxoporo) 10-9
« 3» (YIOBJIETBOPUTEIHHO) 8-7
« 2 « (HeYIOBJICTBOPUTEIIBHO) MeHee 7

OTBeThI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuant

Al [ D10 D14

7 2) 14,5
A2 |4 3 )
A3 | x =2;[2:3103) x =2,1; (2, +00) (4)
A4 | x;, =4; x; =5, 4+5=9;(4) xp =1, x, =3, 1+3=4;(2)
A5 [xI| (-00;0,5](1) x1 (-0;-1,5 (1)
Bl [xI (1; +)(1) x1 (3; +0) (1)

I -1;2)@3 10
py |¥! LD ¥l o))
Cl |xI| (-5:45], x=-4;-3;-2;-1.(2) xl (2;7], x=-3:4;5;,6;7. (1)

KonTtpouabnas padora Ne 5
Tpuronomerpuuyeckue nNpeodPa3oBaHUA BbIPAKEHH.

Iesb: npoBepka 3HAaHUN U MPAKTHUECKUX YMEHHH OOyYaromumxcs.

1 BapuaHnT
Al. Beruucnure: sin 30°
1)0,5; 2)1; 3); 4)%.
A2. Ha xakoMm u3 uepTexei n300pakéH rpapuk QyHKIUu y = 7
Puc 1 cos(x + Epnc 2
N\ AN N N I i 3
: N N, N N
n —3571\ 13 —2511/—1 —lSn\ Tt —OSu/U 0 11\ d l.ﬂ/Zn 211\ 3 7:/ ol _7‘\\25“_/_( i _I\QS‘”‘}/ o "\"‘j( g "\{
v ¥ )i Y




Puc 4

Puc 3
N, y4AER N N\ /]
7:&5“/—{ s —'J[\Sn/—{ afsn 0 \{n)/ 1)
N T /0 AN i e J
= \{_23/_“ ~1fsn \{.——05}/‘ ofn \Kl,}/u 2kn \sz}/
A3.Haiinute 3nauenne BeipaxkeHus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°
D4; 2)-4 3)6; 4) 4,2
A 4. YupocTtuTte, ucroib3ys (OpMyJIbl PUBEICHUS: cos(m-a)-cos(2m-a)+cos*a
1) 2cos?a; 2)1; 3)0; 4)2sin’a.

AS. Tloctpoiite rpaduk pyHknmm y = 3sinx U yKaxute o0JacTh OMpeAcIICHUs
U 00JacTh 3HAYCHUH (QYHKIIHH.
A6. Onpenenute 3HaK BeipaxkeHnus: sinl10°-cos 110°
1)+; 2)-; 3)0; 4) HET BEpHOTO OTBETA.
B. [Ilo 3aganHOMY 3HaUYE€HUIO TPUTOHOMETPUUECKON (DYyHKIMH, HAIUTE 3HAUCHUE

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

C. Jlokaxxute TOXIECTBO:

2sin *a

=1g2a
ga X(cos ’a - sin a) °
2 BapMaHT
Al. Beraucnute: cos 30°
2
1)0,5; 2)1; 3)?; 4)£.
A2. Ha xakom u3 qﬁ:pTexceI?I n300paxéH rpaduk GyHKIUN Y = cos(x - g)
AN N A
\ \ A \ PAERN X i

Ey7

/ 4 / N / /] /
WA S AR R WL KR 7o e TN
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Puc 3

Puc 4

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

1)4; 2)—4; 3)6; 4) 4\/5 .
A 4. YopocTute, ucnoibiys GopMyIibl IPUBEICHHUS: sin (n—a)'cos(% - a)t+cos’a
1) 2cos?a; )1, 3)0; 4)2sin?a.

AS. IToctpoiite rpaduk dyHkuuu y = 1+ cosx U yKaKuTe 00JACTh ONPENCICHUS U O
MHOXECTBO 3HAUCHHWH (YHKIIHU.
A6. Onpenenure 3HaKk BeipaxkeHus: sin100°- cos 100°.

1)+

2)-; 3)0; 4)HET BEpPHOTO OTBETA.

B. [Ilo 3amaHHOMY 3HAUYE€HUIO TPUTOHOMETPUUECKOM (DYyHKIMH, HAMIUTE 3HAUCHUE /g O,

ecimm cos o= 0,8 u %< a<m

C. Jlokaxxute TOXKIECTBO:
2 cos “a Xga

sin “a - cos *a g2
Kpurepun oueHKH KOHTPOJbHOH PadoThI
3amanus baniaer [Ipumedanue
Al — A6 6 Kaxxnp1it mpaBuiibHbINA OTBET 1 Oayun
B 2 Kaxxaplii npaBUIbHBINA OTBET 2 Oajuia
C 3 Kaxnp1it mpaBuiibHBIN OTBET 3 Oasuia

MakcumanbHbIi 0amt 3a padoty — 11 6aJuioB

HIxkana nepeBoaa 0a/1/10B B OTMETKH

OTmeTKa Yucyao 6a/1510B, HEOOX0AMMOE ISl MOJYUYEHHS] OTMETKHU
« 5» (OTJIMYHO) 11-10
« 4» (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeyAOBJIETBOPUTEIHHO) MeHee 6

OTBeTbl K KOHTPOJIbHOI padoTe

1 Bapuaut 2 Bapuant
Al 10 3) V3
2
A2 | puc4 puc 2
A3 |14 3)6
A4 [3)0 2)1
A5 x| Ryyl [-3;3] x| R;yl [0;2]
A6 | 2)- 2) -
23 3
4 4
Hcnonp3yeM (popMysbl JBOMHOTO yriTa Hcnonb3yeM (hopMysIbl IBOMHOTO yIiTa
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KonTtpoabsnas pabora Ne 6
Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA.

Hesab: mpoBepka 3HAHUN W NMPAKTHUYECKUX YMEHHH OOyYaroImumxcs.
1 BapuanT
Al. arccosa HUMEET CMBICI, ECIIH:

a)al0;m]; 06)al [-1;1]; B)al [- ]; 1)al (-1;1).

|

b

oS

A2. Peienuem ypaBHeHust cos x =0 SBJISAIOTCS:
T T
a)x=5+2nn,nl Z; 6)x=mn,nl Z, B)x=5+7[n,nl Z; t)x=n+27nn,nl Z.

A3. Beruucnure: arcsin 0 + arctg NE)
p V2
a)0,5; 0) 1; B)—; r)—.
) ) ) 3 ) 5
A 4. YpaBHenue 2tgx =-3:

a) IMEET OJHO pelieHue; 0) He UMEET PEIICHUS; B) UMEET JIBa PEIICHUS;
') UMeeT OECKOHEYHOE MHOXKECTBO PEIICHU.

AS. YpaBHeHHe Sin x = £ HAMEET PEIICHHUS:
2
T T T
a)x =(-1)“g+2 nn,nl Z; 6)x =(-1)“§+2 nn,nl Z; B) x=(-1)" §+nn, nl Z;

r)x =(—1)“%+nn, nl Z.
B. Pemute ypaBHEHUS:
¥3
2

a)cos(%- %)Z ;  6) sinx—3cosx—3=0; B)1+sinx=0.

C. Pemure HepaBeHCTBa:

a) sinx > —; 0) cos2x<72

2
2 BapuaHT
Al. arcsina HMeeT CMBICH, €CIIH:
T T
a)al [0;m]; ©)al [-1;1]; B)al [-5;5]; r)al (-1;1).
A2. Pemienuem ypaBHEHHsI COS X = - 1 SIBISIFOTCS:
s T
a)x=5+2nn,nl Z; 6)x=mnn,nl Z, B)x=5+nn,nl Z; t)x=n+27nn,nl Z.

A3. Beruucnure: arcos 0 + arctg 1

a)0,5; 0) 1; B)%; r)3—p.



A 4. YpaBnenue ctgx-4=0:

a) UIMEET OJIHO pellieHue; 0) HE UMEET PELIEHUs; B) UMEET JIBAa PEILICHUS;
I') UMeeT OECKOHEUHOE MHOXKECTBO PEIICHUH.

AS. YpaBHeHHe sin x 27 UMEET peIICHHUS:
T T T
a)x =(-1)“g+21tn, nl Z; 0)x =(-1)“§+2nn, nl Z; B) x=(-1)" §+nn, nl Z,

r)Xx =(-1)n%+nn, nl Z.

B. Pemute ypaBHEHUS:
a) sin(§+%)= %; 6) cos’x—4sinx—1=0; B) 1 +sinx=0.

C. Pemmte HepaBeHCTBa:
a) cosx > 73; 0) sin2x? -%.

Kpurtepun oieHKH KOHTPOJIbHOM padoThI

SamaHus banier IIpumeuanue
Al —AS 5 Kasxiblii ipaBUIIbHBIN OTBET 1 Oayun
B 6 Kaxxaplii mpaBUIbHBIA OTBET 2 Oajuia
C 6 Kaxx eIl mpaBuIbHBINM OTBET 3 Oajura

MakcumanbHbIi 0amt 3a padoty — 17 6asuioB

IIkana nepeBoaa 0aJ1710B B OTMETKHU

OTtMeTKa Yucjo 6217108, HEOOX0AUMOE 1151 MOJTUYEHNSI OTMETKHU
« 5» (oTIM4HO) 17-16
« 4» (xopo11o) 15-14
« 3» (YAOBJIETBOPUTEIHHO) 13-11
« 2 « (HeyJOBJIETBOPUTENHHO) MmeHee 11

OTBeTbI K KOHTPOJIbHOI padoTe

1 Bapuant 2 Bapuant

Al | 0) 0)
A2 | B) T)
A3 | B) r)
A4 | 1) T)
A5 |B) B)

a)x=2+22 +amn nz; a)x=(- 1% - 2P 4o nz:

7 3 5

B

0)x=mn+2nn, nl Z;B) x=- %JF 27n, nZ. 0)x=0+mnnl Z;B) x=- %+ 2nn, nZ
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a)%+2pn£x£5?p+2p”,nz; a)- %+2pn£x£%+2p"’"2;

0) %+pn<x<7?p+pn,nz. 6)-%+pn£x ES?p+pn,nZ.

KonTpoabHnasi padora Ne 7
KoMmOuHaTopuka, CTATUCTHKA M TeOPUS BEPOATHOCTEN.

Hean: npoBepka 3HAHUW M MPAKTUUYECKUX YMEHUU OOydaromuxcs.

Yposens A.
Al. JIns Kak0T0 U3 OMUCAHHBIX COOBITUH OIMpENeTUTe, KAKUM OHO SIBJISETCS: HEBO3MOXKHBIM,
JIOCTOBEPHBIM WJIH CITy4YalHbIM:
1) 3aBTpa OyaeT xoporas moroja;
2) B sStHBape B TOPO/JIE MONAET CHET;
3) B 12 yacoB B ropojie HET J0XK/Ib, a 4epe3 24 yaca OyaeT CBETUTh COJHIIE;
4) Ha JIeHb POXKJICHUS BaM MOJIAPSAT TOBOPSIIETO KPOKOAMIIA;
5) Kpyruias OTJIMYHMIIA [TOJTYYUT ABOUKY:;
6) KaMeHb, OPOLICHHBIN B BOJLYy YTOHET.
A2. Onpenenute Moy, cpenHee apupMeTHIecKoe U pa3max psiaa: 5, 6, 11, 11, — 1.
A3. KakoBa BepOSITHOCTb TOT0, YTO 33 yMaHHOE€ JABY3HAYHOE YHCIIO JIETUTCS HAa 3 WM JenuTcs Ha 27
Onpenenure BUJ COOBITHUS.
a) CIIO’KEHUE COOBITHH; 0) mpou3BeIeHNEe COOBITHI.
Ad. Borancnute C, >C? - C2 >C; .

AS. Ha cron OpocatoT JBa UrpasIbHBIX TeTpa’zapa (cepblil U Oenblil), Ha rpaHsAX Ka)XJ0ro U3 KOTOPBIX
TOYKaMu 0003Ha4yeHbl uucia oT 1 1o 4. CKOJNBKO Pa3sIUYHBIX Tap YHCENT MOXKET TOSBUTHCS Ha
IpaHsaX 3TUX TETPa’3IPOB, COMPUKACAIOLIMXCS ¢ HOBEPXHOCTBIO CTONA?

A6. U3 10 nepBbIX HaTypaJIbHbIX YHMCEJ CIy4ailHO BbIOMpatoTCs 2 yncia. Beruncaute BEpOSITHOCTH

CJIEIYIOLINX COOBITHIA:
a) OJTHO M3 BBIOPaHHBIX YUCEI — JIBOIKA; 0) 00a uncia HeUeTHBIC.

Yposens B.

B7. B Opurane 4 xeHuwabl U 3 Myx4duHbl. Cpean 4ieHOB OpHUraabl pa3sirpbiBaroTcs 4 Ouiera B TeaTp.
KakoBa BeposITHOCTb TOTO, UTO Cpeau o0OanaTeneii OMIeToB OKaXKeTCsl 2 )KEHILNUHBI U 2 MyKUUHBI?

B8. Ha xaxmoil kapTouke HamMcaHa oiHa W3 OYKB K, J, M, H, O, I. YeTblpe KapTOYKH HayTas
BBIKJIQJIBIBAIOT OAHY 3a JApyrod B psj. KakoBa BepOSTHOCTH, YTO MPHU BBHIKIAJABIBAHUM MOTYUUTCS
CJIOBO «KJIOTD»?

Yposens C.

C9. Haiinure BEpOATHOCTD TOTO, YTO CIIYYaHHBIM 00pPa30M BBIOPAHHOE JBY3HAYHOE YHCIIO IIPH JCIICHUN
Ha 11 maer B octrarke 10.

2 BapuaHT
YpoBensb A.
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Al. JIns KaXJ0ro U3 OMMCAHHBIX COOBITHI ONpeieanTe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM,
JOCTOBEPHBIM WJIU CITy4alHBIM:
1) BBI BBIXOJIUTE HA YJINIY, @ HABCTPEUY UJIET CJIOH;
2) Bac mpuriacsr jgeters Ha JIyHy;
3) yepenaxa Hay4nUTCsl TOBOPHUTE;
4) BbINIA/IET XKEINTHIH CHET;
5) BBI HE BBIMTPaeTe, y4yacTBYsl B OECIPOUTPHIIIHON JIOTEpee;
6) moce yerBepra OyJeT MATHUIIA.
A2. Onpenenure Moy, cpefiHee apupmeTndeckoe u pasmax paga:15, 4, 12, -3, 15.

A3. KakoBa BEpOATHOCTh TOTO, YTO MEPBOE U3 33 [yMaHHbBIX JIBY3HAYHBIX YHCEN JIEIUTCS HA 2, a BTOPOE —
nenutcs Ha 57 Onpeaenute BUI COOBITHSA.
a) CIOKeHHUe COOBITUH; 0) MPOU3BEACHHE COOBITHIA.

Ad. Beuncnute 4, X4 .

AS. U3 xopoOku, comepxaiiel 8§ MEJIKOB pa3lIW4YHBIX 1[BeTOB, ['eHa u Tans OepyT mo OgHOMY MEIKY.
CKOJIBKO CYIIECTBYET PAa3IMYHBIX BAPUAHTOB TAKOT'O BBIOOPA IBYX MEIKOB?

A6. 13 10 nepBBIX HATYpaJbHBIX YHCET CIy4YaiiHO BEIOMparoTCs 2 yKcia. Beraucnure BeposSTHOCTH
CJICAYIOIINX COOBITHI:
a) O/THO U3 BHIOPaHHBIX YUCEN — €IMHUIA; 0) 00a YuCiIa YETHBIE.

Yposens B.
B7. B ypue 6 Oenbix u 4 yepHbIx mapa. 13 3Toit ypHbl Hayaady u3Bieknu 5 mapoB. KakoBa BeposTHOCTh
TOTO, 4TO 2 U3 HUX Oenbie, a 3 uepHbIe?
B8. Ha xaxmoii kaprouke HamucaHa ojHa u3 OykB p, C, T, Yy, J, X. YeTblpe KapTOUKHd Hayrasy

BBIKJIAJIBIBAIOT OJHY 3a Jpyroil B psa. KakoBa BepOATHOCTb, YTO NpPH BBIKJIAJbIBAHUHU IOJIYUUTCS
CIIOBO «CTYJI»?

Yposens C.

C9. Haiigute BepOSITHOCTh TOTO, UTO CIy4aifHBIM 00pa3oM BBIOpAHHOE JIBY3HAYHOE YHCIIO MPH JICTICHUU
Ha 13 maet B ocTaTke 5.

Kpurepunu onieHKH KOHTPOJIbHOH PpadoThI

3amaHus baniaer IIpumeuanue
Al — A6 6 Kask1b1ii ipaBHIIbHBINM OTBET 1 Oayun
B7,B8,C9 9 Kaxxaplii mpaBUIbHBIA OTBET 3 Oasuia

MaxkcumanbHbIi 6a 3a paboty — 15 6anioB

HIxkana nepeBoaa 0a/1/10B B OTMETKH

OrmeTka Ymncsio 62/1510B, He00OX0AMMOE J1JIsl MOJTYYeHHsI OTMETKHU
« 5» (OTIMYHO) 15-14
« 4» (Xoporo) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HeyJOBJIICTBOPUTEILHO) meHee 10
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OTBeTbl K KOHTPOJIbHOI padoTe

1 Bapuant 2 Bapuant
1) cnyu; 2) noctoB; 3) ciyd; 4)HEBO3M; 1) HeBo3; 2) cityd; 3) HEBO3; 4) Cityd;
Al
5) cny4; 6) TOCTOB. 5) HeBO3; 6) IOCTOB.
A2 | mona paBHa 11; pa3max 12; cp. apud. 6.4; MoJia paBHa 15; pasmax 18; cp. apud. 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
2 2
A6 |a)0,2;0) — a)0,2; 0) —
) ) 5 ) ) 5
18 5
B7 | — —
35 21
1
B8 |— —
360 720
0,1 7
C9 —
90

4. Kputepun oueHUBAHMS 10 Pe3yJIbTATAM TeKYLIero, py0e;KHOro 1 UTOroBoro
KOHTPOJISI

1.

2.

3.

4.1. IlosicHuuTeNLHAA 3aNIUCKA

Texymuii KOHTPOJIb TPOBOAUTCS €KEYPOUHO B (pOpME: YCTHOTO OTBETA, OLICHKU
BBITIOJTHEHUSI, TOKJIAJIOB, COOOIICHH, KOHTPOJIBHBIX U UCCIICIOBATEIILCKUX PadoT.

PyOexHbII KOHTPOJIb MPOBOAMUTCS B POPME MPOBEPOUHBIX padOT 10 U3YUECHHOU TEME
(pazneny). [IpoBepounas paboTa BKIHOYAET pelIeHUEe 3a/1a4 10 KOHTPOJIUPYEMOil Teme (pa3zeny).

HToroBeiii KOHTPOJIb (aTTECTAIMSI) O0OYJArOITUXCS TI0 TUCIUTIINHE «MartemMaThka
npoBoauTcs B popme sk3ameHa. UTOrom sxsamena sBISETCS OIICHKA 3HAHUN U YMEHHH 00yJaromierocs
10 TIATHOAIILHOM IIKAJIE.

4.2. Kpurepum oueHoOK
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HpI/I BBLIIOJIHEHUH OOJIBIITUHCTBA 3aﬂaHHﬁ npeaACTaBUThL XOI PCHICHHA M YKa3aTb HOJ'Iy‘IGHHBIfI
OTBET. 3a NpaBHUIILHOC BBIIIOJIHCHUEC J11000r0 3aJaHusg JaéTcsa OJIMH OaJI. HpI/I BBIIIOJIHEHUH JIFOOOT0
3agaHusd H€06XOI[I/IMO HOI[pO6HO OIMUCaTh X0 PCIICHUA U AaTb OTBCT.

Bannm, IMOJIYUCHHBIC 3a BCC BBIIIOJHCHHBIC 3aaHWsA, CYMMHUPYIOTCH.

IIkama nepeBoaa 0aJIJI0B B OTMETKM 110 IIATHOAIILHOM CUCTEME

Yuciio 6aimoB, HEOOXOIUMOE JJIS ITOTYUYEHUS OTMETKH
OTMeTKAa

8-14
«3» (YIOBIETBOPUTEIHHO)
«4» (xopor1o) 15-21
«5» (OTIMYHO) Oonee 21
Kpurepun ommbok
Bux ommoxku Nmeromuecs Heg04YeThHI
['pyOas ommubka Hesnanue yuammmucs Qopmyn, npaBuil, OCHOBHBIX

CBOI\/JICTB, TCOPEM U HCYMCHUC UX NPHUMCHATH, HC3HAHUC
IIpUECMOB PCUICHUA 3a1a4, paCCMAaTPHUBACMbBIX B y‘leGHHX
pasaciax JUCHUIINIMHBI, a TaKXXC BBIYHUCIHUTCIbHBIC
OIJ_II/I6KI/I, €CJIM OHM HE SIBJISTFOTCSI OITMCKOM

Herpy0as ommnbka [ToTepst KOpHSI UM COXpaHEHUE B OTBETE ITOCTOPOHHETO
KOpHs1; 0TOpackiBaHue 6e3 00bICHEHUH OTHOTO U3 HUX U
pPaBHO3HAYHbBIC UM

Henouer HepaumnonansHoe peuieHue, ONUCKU, HEIOCTATOYHOCTH
WJIA OTCYTCTBHE TOSICHCHHI, 000CHOBAHUH B PEIICHHUIX

5. KOHTPOJIbHO-01IeHOYHbIE MATEPHAJIbI ISl HTOTOBOM ATTECTAUM 10 Y4eOHO

JTUCHHUILINHE
Ha BhInoMHEHNE TMCHbMEHHON K3aMEHAIIMOHHOM paboThI M0 MaTeMaTHKe JaeTcs 4 aCTpOHOMHYECKUX

yaca (240 MunyT).

DK3aMeHaIMOHHAas paboTa COCTOUT U3 | yacTy.
1 BapuaHT
1. Pemnts norapudmudeckoe ypasuenue : log, g quation.3 (x+3) =log, g quation.3 (3x-17)

. 1
2. PemmuTh MOKa3aTelbHOE HEPABEHCTBO: 9v' £ 3

3.Pemnth uppanoHanbHOE YpaBHEHHE: /54 - 3x =-x
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4.PemnTh TPUTOHOMETPUYECKOE YpaBHEHUE: COS3x =

V2
2
2x-1
5.PemuTh HEPaBEHCTBO METOJIOM MHTEPBAIOB: X + 3

p4

Equation.3
6.Haiitu Moxysib KOMIUIEKCHOTO yncna:  Z =15+ 2i
7.Haiitn npousBeneHne KOMIUIEKCHBIX uucen: Z, =3i-5 wu Z, =3i+5

8.Haiitu kopHM ypaBHeHus: 6x° +54 =0
5

9.HaiiTu mpon3BOAHYIO OpodH: )y =—
sin x

10. Haiftu npou3BOJHYIO MPOU3BEACHUSA: ) =(COSX +sinx) "

11.Haiitu npoussoanyo cioxHoi GpyHkiuu: y =In(x* +3x +1)

12.Haiitn HamGonbluee 3HaueHue QyHKUMHM Yy =2x° - 66 Ha oTpeske [-4;0]

13. Haiitu Touky MuHMMyMa (QyHKIMM y =-2x° +33x° - 180x +15

14.Bpruncianth NpuUOIMKEHHOE 3HAUYE€HHWE KOpHs, NpuMeHssa quddepeHiuan: \/E
15.BbluucauTh 3Hau€HUE MPOU3BOJHOM B TOUKE X =P  QYHKIOUH y =3d- 6Cosx

16.BbraucanTs HEONPEACICHHBIN HHTErpal: (y2e” - 6)dx

. . 1
17. Beruucauts miomaab GUrypsl, OrpaHUYCHHON JTMHUAMU: TTapabosio y :Z - x> wu oceio OX.

18. CkopocTs  OBMKEHMS Tela 3aJaHa ypaBHeHueM v(¢) =12¢- 6. Haiitu myTh, npoleHHBIN
TEJIOM 3a 3 ¢. OT HayaJla IBUKECHHUS.

2
o X 2
19.Berunciaurs OIPCACIICHHBIN UHTCTpaJI: Q3x dx

20 OceBbIM CE€UEHHMEM LMIMHApA SIBISETCS KBaApaTr, AUAroHajb KOTOPOIO 82 cu. Haiitn 06bem
UUTTUHAPA.

21.CropoHa  OCHOBAHHS TMPABHIBHON HYETHIPEXYTONBHOM MHPAMHIB /2

60koBoe pedpo SM. HaiiTu BeICOTY mHpaMUbL.

22. Pemmuth ypaBHEHHE

23. Bekropsl 3amaHbl koopauHatamu af{l; 7; -9},  b{-8; 4;2}. Haiitu ckanspHoe mpou3BeaeHUE
BEKTOPOB.

2 BapuaHT
1. Pemute norapudmudeckoe HepaBeHCTBO : log, (4- 2x) 2 -5
2

1

2. Pemmth mOKa3aTeIbHOE YypaBHEHHE: (%)3*“2 :g’

3.PemuTh MppalMoOHAILHOE YPaBHEHHE: 10 _1
| o P © V4x-26 6

4.PeminTh TPUTOHOMETPUYECKOE YPaBHEHUE:  Sin 2x 25
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5.Pemnts HEpaBEHCTBO METOZOM MHTEPBANIOB:  3x - 1

Equation.3
6.Haiiti Momysib KOMIUIeKCHOTO uncna:  Z =7 - i
7.Haiitu mnpousBegeHHE KOMIUIGKCHBIX uncen: Z, =2i+1 wu Z, =2i-1

8.Haiitu kopHM ypaBHeHHs: x° +25 =0

9.Haiitu npousBoHyto Apodu: y = COS43x

X

10. HaiiTu npou3BoJHyI0 MpoUsBeNeHHs: y =(sinx - 2cosx) >’
11.HaiiT HpOM3BOJHYIO CIOKHOM pyHKIMM: y =cos(x” +x +1)
12.HaiiTu HauMeHblee 3HadeHHe (YHKIMH y =x° - 6x° +12x+10 Ha orpeske [0 ;3]
13. Haiitu Touky makcumyma QyHkmuu y =e*(x’ - 7x +13)
14.Berancauts npuOIMKEHHOE 3HAYCHHME KOpHA, TpuMeHss auddepeHuman: 4\/@
15.Boraucnuth 3HayeHne Npou3BOMHONW B Touke Xx =0  dynkmmm y =2e* +4x
16.Bbrancnuts HeonpeaeneHHbIN nHTerpar: (Y7 + x*)dx
17. Beraucnuth miomais GUryphl, OrpaHHueHHON TMHUAME: napabonoit y =4 - x’

n ocero OX

18. CkopocTh ~ ABMKEHMS Tela 3ajaHa ypaBHeHHeM V(¢) =¢° +5. Haiitu myTs, npoiineHHbI

TeIoM 3a 2 ¢. OT Hadaja JABVKCHUAA.

4
19.Bp1uncauTh onpeneacHHbI HHTErpa: Q- dx
X

0 .
20. OGpasyromas Konyca I 2¢m, COCTaBIsET ¢ TIOCKOCThI0 ocHoBanus yroa 30" . Haiitu 06beM KOHyca

21. OcHOBaHHE MUPAMHJIBI — MPSAMOYTOJIBLHUK cO cTopoHaMu 6¢cM u 8 cMm. Kakmoe 6okoBoe pedpo 13cm.
Haiitu BeICOTY IMpaMuIBL.

22. PemuTh ypaBHEHUE:

4 8

o 5
23. Bekropsl 3amanbl koopauHatamu af{l; 6; -9}, b{-8; 2 ;2}. Haiitu ckanspHOe MpOW3BEICHHE
BEKTOPOB

=6

3 BapuaHT
1. Petnre sorapu¢muyeckoe ypasrenue @ log, g quation.3 (6-x) =5

- 1
2. PemmTh T0KA3aTeNbHOE HEPABEHCTBO: 4> g Z
3.Pemnts uppanMoHAIbHOE ypaBHEHUE: N21-406 =-0

4.PemnTh TPUTOHOMETPUYECKOE YPABHEHUE:  [g3X =3
6-x
5.Pemints HEpaBEHCTBO METOJOM MHTEPBAJIOB:  2x + 3

£2

Equation.3
6.Haiitu Moyiib KOMILIEKCHOTO yncna:  Z =3- i
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7.Haiiti mpou3BeneHNE KOMIUIEKCHBIX unucen: Z, =2-5i u Z, =2+5i

8.HaiiTu KopHM ypaBHeHHs: 6x° +24 =0

9.HaiitTi mpousBoAHyo Ipodu: y = sin 2x

X

10. HaiiTu npou3BOJHYIO MpOM3BENEHUs: ) =(COosx +sinx) "

11.HaiiT Npou3BOAHYIO CI0KHOM QyHKIMM: y =(sin X + cos x)’

12.Haiitu nauGonbluee 3Hadenue GyHKIMM y =x° - 3x Ha orpeske [0 ;3]

13. Haiiti Touky MunumMyma QyHKiuM y =-2x° +33x” - 180x +15

14.Bpraucauts NpubInKEeHHOE 3HaUY€HUE KOPHS, NpUMEeHss quddepeHuan: M
15.BBIYMCINTE 3HAYEHHEe NPOU3BOAHONW B Touke x =0 Qynkmuum y =5e* +7x° - 1

16.BeraucianTh HeompeaeIeHHbIA HHTETPaT: ‘dx5 - 9)dx

17. BeraucnuTh mwiomais GUryphl, OrpaHHueHHON TMHUAME: Hapabonoil y =16 - x° n ocer0 OX

18. CkopocTh  JBWDKEHHs Tela 3ajaHa ypaBHeHueM v(f) =8¢° +7. Haiitu myTh, npoiiaeHnbrit
TeJoM 3a Bpemsa ot 1 ¢ 1o 3 c.

9
. Sdx
19.Borunciuth onpeiesieHHblid HHTerpat: (y——

TVx

20.Pagnyc ocHOBaHUS LWJIMHIpPA 6¢v BBICOTA B JIBAa pa3a MEHbILE JJIMHBI OKPYKHOCTH OCHOBaHus. Hailtu
IJIOLIA/1b MTOJIHOM MOBEPXHOCTH LMIHHIIPA.

21. OcHoBaHME HPAMHJIBI — MPSMOYTOJIBHUK cO cTopoHamu 15 u 20 cM. bokoBbie peOpa paBHBI 26¢M.
Haiitn BeICOTY TMpaMuIbL.

22. Pemuth ypaBHEHUE:

-4 8

o 2
23. Bextopsl 3amaHbl koopauHaTamu a{2; 5; -9},  b{-1; 4;2}. HaliTu ckansipHoe npou3BeIcHHE
BEKTOPOB

=9

6. Cnncok McnoJib30BaHHOM JIUTEPATYPbI

OcHoBHas JuTEpaTypa:

1. bammakoB, M.1. MaremaTuka: anrebpa W Hayajla MaTeMaTHYE€CKOTO aHallN3a,
reometpus [ TekcT]: yueOHUK AJi CTYJIEHTOB YUPEKIECHUN CpeaHero npodhecCuoHaIbHOTO
obpazoBanus / M.W. bammakos. - 3-¢ u3., crep. - MockBa: Akagemus, 2017 r. - 256 c. -
(ITpodeccuonanpHOE 0Opa3oBaHUE).

2. bammaxoB, M.M. Matematuka [DnekTpoHHBIA pecypc|: yueOnuk / bammakos
M.N. — Mocksa: KnoPyc, 2017. — 394 c¢. — ISBN 978-5-406-05386-7. — URL.:
https://book.ru/book/919637. —  TekcT: o2yekTpoHHBIM. — Pexum  nmocrtyna:
https://www.book.ru/book/919637 no maposto.
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3. bammakoB, M.1. Maremaruka [DneKTpoHHBIN pecypc]: ydeOHuk / bammMakos
M.MA. — MockBa: KnoPyc, 2019. — 394 c. — ISBN 978-5-406-06554-9. — URL.:
https://book.ru/book/929528. —  Tekct: dnexkTpoHHbIH. — Pexum  mocTyma:
https://www.book.ru/book/929528 mno maposto.

4. bammakoB, M.. Marematuka [DneKTpoHHbIH pecypc]: yueOHuK / bammMakos
M.MA. — MockBa: KnoPyc, 2020. — 394 c. — ISBN 978-5-406-01567-4. — URL.:
https://book.ru/book/935689. — TekcT: dIEKTPOHHBIM. — Pexum pocryma:
https://www.book.ru/book/935689 mo maposro.

JlonoiHUTeIbHAS JIUTEpPaTypa:

1. Mla6apmuna, M. C. Marematuka. U.1 [Dnexkrponnsiii pecypce]: yueonuk / 1. C.
[[TaGapmmna. — PocrtoB-Ha-Jlony, Taranpor: M3matensctBo HOxxHOTrO (denepanbHOTO
yHuBepcuteta, 2017. — 162 ¢. — ISBN 978-5-9275-2431-0. — TekcT: 3J€KTpOHHBIH //
DJIEKTPOHHO-0MOIMOTeUHAS cucTema IPR  BOOKS: [caiiT]. —  URL:
http://www.iprbookshop.ru/87432.html. ~— Pexum goctyma: ans  aBTOPHU3UD.
II0JIb30BATEJIEH TI0 MapOJIIO.

2. AnameeBa, E. A. Marematuka. Yacte 2 [DneKTpoHHBIN pecypc]: ydeOHOe
nocobue / E. A. AnmameeBa. — Camapa: [1oBOIKCKHIT rOCY1apCTBEHHBI YHHUBEPCHUTET
TeneKoMMyHUKauil u undopmaruku, 2017. — 166 ¢. — ISBN 2227-8397. — Tekcr:
AJIEKTPOHHBIN // DnekTpoHHo-OmOnuoreunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/75383.html. ~—  Pexxum noctyma: it  aBTOPHU3HP.
MOJIb30BATEJICH 110 TTapOJIIO.

3. Maremaruka [DnexkTpoHHBIN pecypc]: yuebnoe mocodue / P. I1. lllenenesa, H. U.
l'onoBko, b. H. UBanoB [u np.]. — CapatoB: Al [Iu Op Meaua, 2018. — 194 ¢. — ISBN
978-5-4486-0107-1. — TekcT: 31eKTpOHHBIN // DnekTpoHHO-O0nOIroTeyHast cuctema [IPR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/70267.html. — Pexxum noctyna:
JUTsL aBTOpU3Hp. nob3oBateneil. - DOI: https://doi.org/10.23682/70267 1no napoJito.

4. KouetkoBa, . A. Marematuka. [Ipaktukym [DneKTpoHHBIN pecypc]: yueOHOe
nmocoobne / M. A. KouerkoBa, XK. M. Tummomko, C. JI. Cene3eHb. — MHuUHCK:
PecniyOnukanckuii ”HCTUTYT npodeccuonanbHoro oopazosanus (PUITO), 2018. — 505 c.
— ISBN 978-985-503-773-7. — TeKcT: AIEKTPOHHBIN // DIEeKTpOHHO-OMOIMOTEYHAsS
cuctema IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/84874.html. —
PexxuMm noctyna: uist aBTOpU3HP. NOJIB30BATENEH 110 TapOJIIO.

5. AnmnaroB, A. B. Maremaruka [DJIeKTpOHHBII pecypc]: yuyeOHOoe mocobue st
CIIO / A. B. AnmnaroB. — 2-¢ uzn. — Caparos: I[Ipodobpazoanue, Ait [lu Op Menaua,

2019. — 162 c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Texkcrt:
ANEKTPOHHBIN // DnekTpoHHo-Oubmuoreunas cucrema [IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/80328. html. —  Pexxum goctyma: ams  aBTOpH3UD.

MOJIB30BATEIIEH MO HMAPOJIIO.
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6. TerpyamBuiu, E. B. MaTtemartuka. YacTs 2 [DI€KTpOHHBIN pecypc]: MNpPaKTUKyM
/ E. B. TerpyamBwumu, B. B. EpmioB. — Mocksa: At [lu Ap Menua, 2020. — 196 c. —
ISBN 978-5-4497-0750-5. — Tekct: >3IEKTPOHHBIM // DIEKTpOHHO-OMOIMOTEUHAS
cucrema [PR BOOKS: [caiir]. — URL: http://www.iprbookshop.ru/99096.html. —
PexxuMm noctyna: uist aBTOpU3HP. OJIB30BATENEH 110 TapOJIIO.

7. TerpyawBuiu, E. B. Maremartuka. Hacts | [OneKTpoHHBIN pecypc]: NPaKkTUKyM
/ E. B. TerpyamBwium, B. B. EpmioB. — 2-¢ u3a. — Mocksa: Ait [lu Ap Menua, 2021. —

204 c. — ISBN 978-5-4497-0748-2. — TekcT: »HEKTpOHHBIN // DIEKTPOHHO-
OnGIMoTEeYHAS cucTema IPR BOOKS: [caniT]. — URL:
http://www.iprbookshop.ru/99095.html. —  Pexxum  goctyma: ansi  aBTOPH3UD.

MOJIB30BATEIICH MO MAPOJIIO.

HNuTepHeT-pecypenbl:

1. O9bC IPRbooks - http://www.iprbookshop.ru
2. 9BC «Jlanby - https://e.lanbook.com

3. 9bC YMII XIT - http://umczdt.ru/

4. 3bC Book.ru - https://www.book.ru/
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