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* TlacnmopT KOMILIEKTa KOHTPOJIbHO-0LIEHOYHBIX CPEICTB

OcBoenune coaepxkanmst ydeOHoit mucrmmimael OVYJ[. 09 Maremaruka
oOecreynBaeT JOCTKEHUE O0YyYaroIIMMUCS CIEAYIOIUX Pe3yIbTaTOB:

JUYHOCMHBIX:

— c(OpPMHUPOBAHHOCTh MPEICTABICHUNA O MAaTeMaTHKE KaK YHUBEpPCAJIbHOM
S3BIKE HAYKH, CPEACTBE MOJCIUPOBAHUS SABJICHUM U MPOLECCOB, UJIEIX U METOAaX
MaTEeMaTHKH;

— MOHMMAaHHE 3HAYMMOCTHA MAaTEeMaTHKH JUIsl HAYYHO-TEXHUUYECKOTO Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHUS K MaTEMaTHKE KaK K YacTH OOIIEYeTOBEYCCKOM
KyJIbTYpPhl 4e€pe3 3HAKOMCTBO C HMCTOPHUEH pa3BUTHS MaTEMAaTHKH, SBOJIOIHCH
MaTEeMaTUYECKUX UCH;

— pa3BUTHE JIOTHYECKOTO MBIINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIILICHUS Ha YPOBHE, HEOOXOAMMOM
JUTst Oy ytien mpodeccuoHaIbHOM AESITEIbHOCTH, JUIsl IPOJIOJKEHUST 00pa30oBaHus
U cCaMO0Opa30BaHuUs;

— OBJIQJICHUE MATEeMATHMYECKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOJIWMBIMU B
TTOBCEHEBHOM KU3HM, JUIT OCBOCHUS CMEXHBIX €CTECTBCHHOHAYYHBIX TUCIIUATIIINH
U JUCHUIUIMH MpodeCCUOHATBHOTO UHMKIA, MJIs TIOJydeHHs OOpa3oBaHHsS B
00JacTsIX, HEe TPEOYIOIUX YIITYOJICHHOW MaTeMaTU4eCKOU MOATOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIE
caM000pa30BaHUI0, HA TMPOTSHKEHUH BCEH KU3HH, CO3HATEIBHOE OTHOIIECHHE K
HEIMPEPHIBHOMY O00pa30BaHUI0 KaK YCIOBUIO YCIENTHOW MPOPECCUOHAIBHON U
OOIIECTBEHHOU JICATCIILHOCTH;

— TOTOBHOCTH W CIIOCOOHOCTH K CaMOCTOATEIBHONM TBOPYECKOM U
OTBETCTBEHHOU JIEITEIILHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW PabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-UCCIIEeNOBATEIhCKOH,

HpOCKTHOfI H JpYTuX BUAAX ACATCIbHOCTH,



— OTHOILIEHHE K MPO(ecCHOHANTBHOMN JAESTENIbHOCTH KaK BO3MOKHOCTU Y4acCTHUs
B PCIICHUWU JHMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npo0JieM;

MemanpeomMenmHuix:

— YMEHHE CaMOCTOSITEJIbHO OIpPEAENATh LENU JEATENbHOCTH U COCTaBISATh
IUTAaHbl  AESTENBHOCTH; CAaMOCTOATEIBHO OCYLIECTBISATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIb30BaTh BCE BO3MOJKHBIE PECYpPCHI IS
JOCTHJKEHHSI IIOCTABJICHHBIX LEJIEH W peanu3aldyd IUIAHOB JIESITEIIBHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALMSIX;

— YMEHHE MNPOAYKTUBHO OOIIATBCA M B3aMMOJEWCTBOBATh B IPOLECCE
COBMECTHOM  JIEITEIBHOCTH, YYUTBHIBATh  IO3ULHAHM  JPYTUX  yYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOHMIUKTHL;

— BIJAJICHUE HaBbIKAMU II03HABATEJIbHOM, Y4YEOHO-UCCIIEOBATEIbCKON U
IPOEKTHON JEsTeNIbHOCTH, HAaBBIKAMHU pa3pelIeHUs] MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEILICHUS MPAKTHYECKUX 3a/1a4,
PUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHHUS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOATENbHONM WH(OPMAIIMOHHO-
NIO3HABATEJILHOM JEATEIbHOCTH, BKIIIOYasi YMEHUE OPUEHTHUPOBATHCS B PA3JIMUHBIX
UCTOYHUKAX MH(OpPMalMM, KPUTHUYECKH OLEHUBATh M HMHTEPHPETUPOBATH
MH(OPMAIUIO, TOJIYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

— BJIAJICHUE SA3BIKOBBIMM CpPEJICTBAMM: YMEHHE SICHO, JIOTHYHO M TOYHO
u3JlaraTh CBOIO TOUKY 3pEHHS, UCIIOJIb30BATh aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BJAJCHUE HAaBbIKAMHU TIO03HABAaTEIbHOM pedieKCHud Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHM, TPAHUI] CBOETO 3HAHUS M HE3HAHWs, HOBBIX MO3HABATEIbHBIX 3a/1ay U
CPEICTB ISl UX JOCTHIKEHHS,

— LIETICYCTPEMIIEHHOCTh B MTOMCKAaX W MPUHSATUU PEIIEHUH, COOOpa3UTEIbHOCTh
U UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUIN; CIHOCOOHOCTh

BOCIIPUHUMATh KPAcOTy U TAPMOHMIO MUPA;



npeomMemHulX:

— c(hOPMHPOBAHHOCThL TPEJCTABICHUN O MaTeMaTHKe KaK YacTH MHPOBOM
KyJIbTYphl M MECT€ MATeMaTHKd B COBPEMEHHOW IMBWJIM3ALMU, CIOCO0ax
ONMCAHUS ABJICHUIN PEATbHOIO MUPA HA MATEMAaTUYECKOM SI3bIKE;

— c(OpMUPOBAHHOCTh TMPEACTABICHUA O MaTEMaTHYECKUX TMOHATUAX Kak
BAKHEMIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSIONIMX OINHCHIBAaTh U U3Yy4aTh
pa3Hble TPOLECCHl W SIBJIICHUS; MOHUMAHUE BO3MOXXHOCTH AKCHOMATHYECKOIO
IIOCTPOCHHSI MATEMATUYECKUX TEOPU;

— BJIQJICHUE METOJIAMH JIOKAa3aTeJIbCTB U AJITOPUTMOB PEIIEHUS, YMEHUE HUX
MIPUMEHATH, TPOBOAUTH T0KA3aTEIbHBIE PACCYKACHHUS B XOA€ PEUICHUS 3a/1a4;

— BJAJCHHE CTaHJAPTHBIMU [PUEMaMU PELICHUS pPAUUOHAIBHBIX W
MPpalMOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B
TOM YHCJE JUIS TOMCKA IYTH PEUICHUS] M WUIIOCTPALUU PELICHUsS] YPABHEHUU U
HEPABEHCTB;

—  c(hOpMHUPOBAHHOCTh  TPEJCTABIEHUNA 00  OCHOBHBIX  TOHSITHSAX
MAaTEMATHYECKOr0 aHajiM3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBeZicHue (YHKIHMM, HMCIOJIb30BAHUE TOJYYCHHBIX 3HAHUM MJI1 OINMUCAHUA H
aHaJIN3a pPeaAJIbHBIX 3aBUCUMOCTEN;

— BIIQJICHUE OCHOBHBIMHU TOHSATUSMH O TUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBAaX; C(HOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMerpuyeckue GUrypbl Ha 4epTekax, MOJCISAX M B PEaTbHOM
MUpE; MPUMEHEHUE M3YUYEHHBIX CBOMCTB reomeTpudeckux ¢uryp u popmyn s
pEILICHUSI TEOMETPUYECKUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COAEPKAHUEM;

— chOpPMHUPOBAHHOCTh MPEJACTABICHUNA O Mpolleccax U SBJICHUSX, UMEIOLIUX
BEPOSITHOCTHBIA XApAaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHpE,
OCHOBHBIX IOHATHUSX JIEMEHTAPHOM TEOPUHU BEPOSATHOCTEN; YMEHUN HAXOAUTh U
OLICHMBATh BEPOSTHOCTH HACTYIJICHUS COOBITUNA B MPOCTEHIINX MPAKTUYECKUX

CUTyalusiax 1 OCHOBHBIC XapaKTCPHUCTUKHU CJ'Iy‘-IElfIHLIX BCJINYHH,



— BJIAJICHUC HAaBBIKAMH MCIIOJIB30BAHUA T'OTOBBIX KOMIIBIOTCPHBIX IIPpOIrpamMm

IIPU pELICHUU 3a]1a4.

cDOpMOI\KJI aTTcCTaluu 110 y‘-IC6H0ﬁ JUCHHUITIINHC ABJIACTCA OK3aMCH.

2. Pe3ysbTaThl 0OCBOEHUS YUeOHOM THCHMILIMHBL, NOAJIeKALNe POBEepPKe

B PE3YIbTATC aTTCCTAllUU 110 yqe6H0ﬁ AUCHUIITIMHEC OCYIICCTBILACTCA

KOMIIJICKCHAs IIPOBEpKa CJIELYIOIINX pe3yJIbTaToOB (JINYHOCTHBIX,

MeTanpeIMETHBIX, TPeAMETHBIX) 1Mo yueoHou nucturminHe OV /. 09 Martemaruxka.

Tab6mauna 2.1.
CoOTBETCTBUS JTUYHOCTHBIX M METAIIPEAMETHBIX PE3yJIbTaTOB OOIIUM
KOMIIETEHIIMSIM
Oo01mme komnereHuu | JINUHOCTHBIE Pe3yJbTATHI MeTanpeaMeTHbIe
pe3yJbTaThl

OK1. Iloaumats
CYIIHOCTh U
COIMAJILHYIO

- c(OpMUPOBAHHOCTH
IIPEACTABICHUM O
MaTeMaTHUKe KaKk

3HAYMMOCTh CBOEH
Oynymieit mpodeccuu,
IIPOSIBJISITH K HEU
YCTOMYUBBIN UHTEPEC.

YHUBEPCAIBHOM SI3bIKE
HayKH, CPEJICTBE
MO/JICIUPOBAaHUS SIBJICHUN U
MPOIIECCOB, UESIX U
METO/IaX MaTEMaTHKH;

- IOHMMaHWEe 3HAYUMOCTH
MaTEMaTUKH ISl HAyYHO-
TEXHUYECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTH
OTHOIIICHUS K MaTeMaTUKE
KaK K 4YaCTH
001IIeYeI0BEUECKOM
KYJBTYpPBI uepes
3HAKOMCTBO C UCTOpUEN
Pa3BUTHS MaTEMATHKH,
ABOJIIOLIUEH
MaTeMaTHUYECKUX HJICH;

- OTHOIIIEHHE K
npodecCuoHaTbHON
JIeSITEILHOCTH KaK
BO3MO>XHOCTH Y4acCTHsI B




pEIICHUY JIMYHBIX,
OOIIIECTBEHHBIX,
rOCyJapCTBCHHBIX,
00IIIeHAIIMOHAIBHBIX
po0JieM;

OK2. Opranu3oBbIBaThH
COOCTBEHHYIO
JCSATCIIEHOCTD, UCXO
13 [IEeJIA ¥ CIIOCOOOB e¢
JTOCTHKCHHS,
OTpeIeICHHBIX
PYKOBOIHUTEIIEM.

- Pa3BUTHE JIOTHYECKOTO
MBIIICHUS,
MIPOCTPAHCTBEHHOTO
BOOOpaKeHUs,
ANTOPUTMHAYECKON
KYJbTYPBI, KPUTHYHOCTH
MBIIIJICHUS Ha YPOBHE,
HE00X0AMMOM Ji1s Oyaymiei
npodeccCuOHaIbHON
NeSATeIIbHOCTH, TS
MIPOJIOJIKEHUS 00pa30BaHUs
U caMo0oOpa30BaHus;

- OBJIQJICHUE
MaTeMaTHICCKHUMHU
3HAHWSIMU U YMCHHSIMH,
HEOOXOIUMBIMH B
MMOBCEIHEBHOM KU3HHU, JJIS
OCBOCHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX
JTUCHMTUTAH ¥ TUCITUTLINH
poheCCHOHAIBHOTO ITUKJIA,
JUISL TIOJTYICHUS
oOpaszoBaHus B 00J1aCTSX, HE
TpeOYIOMUX yriIyOIeHHOM
MaTE€MaTH4YECKON
MOATOTOBKH;

- YMEHHUE
CaMOCTOSITEJILHO
ONPENeIISTh 1EIN
JIeSITEILHOCTH U
COCTaBJIATH IJIaHBI
JIeSITEILHOCTH;
CaMOCTOSITEJILHO
OCYIIECTBIISITh,
KOHTPOJIUPOBATh U
KOPPEKTHUPOBATh
JIeSATEeIIbHOCTD;
HCIOJIb30BaTh BCE

BO3MOKHBIE PECYPCHI JIJIsI

JOCTH>KEHUS
ITOCTABJICHHBIX LEIEH U
peanu3anuu IaHoB

NeATEeIbHOCTH; BRIOUPATh
yCHEIIHbIE CTPATETuu B
Pa3IUYHBIX CUTYaLHSIX;

OK3. AnHanmm3upoBath
pabouyro CUTyaIuto,
OCYIIECTBJISTh
TEKYILLIUN U UTOTOBBIN
KOHTPOJIb, OLICHKY U
KOPPEKIIUIO
cOOCTBEHHOMU
NEATEeIbHOCTH HECTH
OTBETCTBEHHOCTb 3a
pe3yJIbTaThl CBOEH
paboTHI.

- TOTOBHOCTB M CIIOCOOHOCThH
K CaMOCTOSITCIbHOM
TBOPUYECKOU U
OTBETCTBEHHOU
JICATEIILHOCTH,

- BIaJICHUE HaBbIKAMU
MMO3HABATEIBbHOU
pediekcun kak
OCO3HaHUS
COBEPIIAEMBIX JECUCTBUM
1 MBICIIUTEIbHBIX
MPOIECCOB, UX
pe3yabTaToOB U
OCHOBAHWH, TPAHUIL
CBOETO 3HAHUSA U
HE3HAHMsI, HOBBIX

ITO3HABATCJIBHBIX 3aJa4 U

CPEACTB ISl UX
JIOCTHKEHUS,




- LIEJIEYCTPEMIICHHOCTbD B
MOWCKAaX U MPUHATUH
PEIIEHN,
COO0Pa3UTEIHHOCTh U
WHTYUIMS, Pa3BUTOCTh
MIPOCTPAHCTBEHHBIX
MIPEICTABIICHUM;
CIIOCOOHOCTh
BOCIIPUHUMATh KPACOTY
Y TAPMOHUIO MUPA;

OK4. OcyiecTBisiTh
nouck uHpopmarnmm,
HEOOXOIUMOM IS
3¢ pexTUBHOTO
BBITTIOTHCHHUS
po¢eCCUOHATIbHBIX
3ajad.

- BJIaJICHUE HaBBIKAaMU
MMO3HABaTEIIbHOM,
y4eOHO-
HCCJIE0BATEILCKON U
MPOEKTHOMN
JeSITCIIbHOCTH,
HaBBIKAMHU Pa3pEIICHUS
po6JieM; CIoCOOHOCTD U
TOTOBHOCTb K
CaMOCTOSATEIILHOMY
MTOMCKY METOJIOB
pEIICHUS PAKTUICCKUX
3a/1a4, MPUMECHECHHIO
Pa3TUYHBIX METOJIOB
MTO3HAHUS

- TOTOBHOCTD 1
CITOCOOHOCTH K
CaMOCTOSITEIIbHON
uH(OPMAITMOHHO-
MO3HABATEILHOMN
JeSTeIIbHOCTH, BKIIFOYAs
yMEHUE
OpHEHTHUPOBATHLCS B
Pa3TUYHBIX UICTOYHUKAX
uHpopmanuu,
KPUTHYECKH OIICHUBAThH U
UHTEPIPETUPOBATH
uHdOopMaIuio,
MOJIy9aeMyI0 U3
Pa3JIMYHBIX HICTOYHHKOB

OKS5. Ucnonb30Bath
nH(pOPMaLIMOHHO-
KOMMYHUKAIIHOHHBIC
TEXHOJIOTHH B
npodecCUOHaTLHON

- BIaACHUC SA3bIKOBBIMH
cpeacrsamu: yMCHHC
SICHO, JIOTUYHO U TOYHO
nu3jiaratb CBOKO TOYKY
3pCHUS, UCIIOJIb30BATh




NEeSTETBHOCTH. aJICKBATHBIE SI3bIKOBbHIE
CpeJlicTBa
OK®6. Paborats B - TOTOBHOCTb K - YMEHHUE MPOYKTUBHO
KoMaHjie, 3PGEeKTUBHO | KOJUIEKTHBHOM padoTe, oO1maTbcs u
o011aThCs ¢ COTPYIHHUYECTBY CO B3aMMOJICHCTBOBATH B
KOJUIETaMH, CBEPCTHUKAMH B MPOIIeCCEe COBMECTHOM
PYKOBOJICTBOM, o0Opa3oBaTeILHOM, NeSATEeITLHOCTH,
KJIMCHTaMH. OOIIECTBEHHO TOJIE3HOM, YYHUTHIBATH MTO3UITIH
y4eOHO- JIPYTUX YYaCTHHUKOB
HCCIIe0BATEIILCKOM, JIESITCIIbHOCTH,
MPOEKTHOM U apyrux BuAax | 3(Q¢eKTUBHO pa3periaTh
JIESATEITLHOCTH KOH(IJIUKTHI
OK 7. OpranuzoBarhb — FOTOBHOCTH U
COOCTBEHHYIO CIIOCOOHOCTH K
JeSITEBHOCTD C CaMOCTOSITEIIbHON
coOJI0/IeHuEM TBOPYECKOU U
TpeOOBaHUI OXpaHbI OTBETCTBEHHOM
Tpyaa u JEATeTLHOCTH
3KOJIOTUYECKON
0€30MacHOCTH.
OKS. UcnonHsTh - OTHOIIIEHUE K
BOMHCKYIO npodeccCuoHaNTbHON
00513aHHOCTbH, B TOM JeSATeTLHOCTH KaK
YHUCJIe C TPUMEHEHHUEM | BOBMOXXHOCTH Y4acTHs B
MOTYYCHHBIX PEIICHUY JTNYHBIX,
po(eCCHOHATTBHBIX OOIIECTBEHHBIX,
3HAHUMU. rOCy1apCTBEHHBIX,
0OI11IeHAIIMOHATBHBIX
npoOJieM
Tabnuia 2.2.
Pe3yabTaTsl u3yuyenus IToka3aTejn OLIEHKH DopMbI U METOABI
y4eOHOH TUCIUTIMHBI pe3yjabTara KOHTPOJISl U
OIl€eHKH
pe3yJabTaToB
00y4eHus
JIMYHOCTHBIE:
Nurepnperanus
JI1. Cq)opMI/IpclBaHHOCTB HNmeer mnpencrasiieHue o Pe3yIIbTATOB
MIPEACTABICHHUN O MaTeMaTHKE KaK | yaGoneHuii 3a
MaTeMaTHUKe KaK YHUBEPCATHHOM SI3BIKE | feqTeIbHOCTBIO
YHUBEPCATHHOM SI3BIKE HayKH, CPEACTBE | oGyyarormerocs B
HAyKH, CPEJICTBE MOJICIIUPOBAHUS SIBICHUU W




MOJCIUPOBAHHA SIBJICHUM U
IMpoLecCCOB, HACAX U
MCTOJaX MaTCMAaTHKH.

IIpo1EeCCOB, nacax u
MCTOJaX MaTCMAaTHKHU

JI2. Ilonnmanue
3HAYMMOCTH MaTeMaTUKH
JUTSI HAYYHO-TEXHUYIECKOTO
mporpecca,
c(hOpMHPOBAHHOCTh
OTHOIIIEHUS K MAaTEMATHKE
KaK K 4acTU
00IIIeYeIIOBEUECKOM
KYJIbTYpPBI Uuepes
3HAKOMCTBO C HCTOpUCH
Pa3BUTHS MaTEMAaTHKH,
ABOJIIOIUEH
MaTeMaTUUECKNX UK

[Tonumaer 3HAYUMOCTb
MaTeMaTHKU Uil Hay4dHO-
TEXHUYECKOIo Iporpecca,
MMEET TMpeAcTaBiIeHUEe 00
HCTOPUU pa3BUTHUSA
MaTEeMaTHKH,  SBOJIOLUU

MaTEMaTHUYECKUX UIEU

JI3. Pa3zBuTHeE J10rn4ecKoro
MBIILICHUS,
MIPOCTPAHCTBEHHOTO
BOOOpaxeHwus,
AJITOPUTMUYECKON
KYJIbTYPbl, KPUTHYHOCTH
MBIIICHUS Ha YPOBHE,
HEOOXOIUMOM JIJIs1 Oy myIiei
npodeccruoHaIbHON
NEeSATEbHOCTH, IS
IPOJI0JKEHUs 00pa30BaHUs
U caM000pa30oBaHUAI.

HNmeer passuroe
JIOTHYECKOE MBIIIJICHHE,
MIPOCTPAHCTBEHHOE
BOOOpaKeHHUE,
ANTOPUTMHYCCKYTO
KyJIbTYPY, KPUTHYHOCTh
MBIIIJICHUS HA YPOBHE,
HEO0OXOIUMOM ISt
Oynyuei
npodeccruoHaIbHON
JeSTeTbHOCTH, TSI
IPOJI0JDKEHUS 00pa30BaHUs
U caM000pa30BaHUSI.

JI4. OBnanenue
MaTeMaTHYECKUMU
3HAHUSAMH U YMECHUSIMH,
HEOOXOIUMBIMH B
MMOBCEJHECBHOM KU3HU, IS
OCBOCHUS CMEKHBIX
€CTECTBEHHOHAYYHBIX
JUCIUIIINH U JUCIUTIINH
poheCCHOHAIBHOTO ITUKIIA,
JUTS1 TIOJTYYEHUSI
oOpa3oBaHmsl B 001aCTIX, HE
TpeOyIOIMHUX YIIIyOIeHHOM
MaTeMaTH4YEeCKOMN
IIOJITOTOBKH.

Baaneer MmaremMaTnueCKUMU
3HAHUSAMHU U YMEHUSIMH,
HEOOXOIUMBIMHU B
MMOBCEJHECBHOM KU3HU, JJIs
OCBOCHUS CMEXKHBIX
€CTEeCTBEHHOHAYYHBIX
JUCIHUIIIAH U JUCIUTIINH
poheCCHOHAIBHOTO
UKJIA, JJIS1 TOJTYYEHUSI
oOpa3oBaHus B 00JIACTAX,
HE TpeOyIOINX
yrIyOJIeHHON
MaTeMaTH4YEeCKOMN
ITOJATOTOBKH.

npoiiecce
BBITIOJIHEHUS
MPaKTUYECKUX
paoor,
KOHTPOJIbHBIX
paoor,
pedepaTUBHBIX
pabor,
WHIUBUTyJIbHOTO
HCCJIEI0BATEIECKOTO
MIPOCKTA,
AK3aMEHAITMOHHBIX
3aJJaHUM.




JI5. 'oTOBHOCTB U
CIIOCOOHOCTH K
00pa30BaHUIO, B TOM YHCIIC
caM0o00pa30BaHUIO, Ha
POTSHKECHUU BCEH KU3HU;
CO3HATEJILHOE OTHOIIICHHUE K
HETIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO
YCIIEITHON
po¢eCCUOHAIBHON U
00IIIEeCTBEHHOM
JEITEILHOCTH.

['oTOB 1 crTOCOOEH K
o0pa3oBaHHIO, B TOM YHCJTIC
camo00pazoBaHuIoO, HA
NPOTSHKCHUH BCEH KU3HU;
CO3HATEIFHO OTHOCUTCS K
HETPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO
YCIICIIHOMN
poeCCUOHAIBHON U
0OIIECTBEHHON

TSI TEIIbHOCTH.

J16. 'oTOBHOCTE N
CITOCOOHOCTH K
CaMOCTOSITCIILHOMU
TBOPYECKOU U
OTBETCTBECHHOM
JIEATEIILHOCTH.

I'oToB u crocobeH K
CaMOCTOSTCIILHOU
TBOPUYECKOU U
OTBETCTBECHHOM
JICATEIILHOCTH.

JI7. 'oTOBHOCTH K
KOJUIEKTUBHOM padoTe,
COTPYJAHHYECTBY CO
CBEPCTHHUKAMH B
00pa3oBaTeILHOM,
OOIIIEeCTBEHHO ITOJIE3HOM,
y4eOHO-HCCIIeI0BATEIIbCKOM,
IIPOCKTHOM U APYTHX BHJIAX
JCATEIBHOCTH.

['0TOB K KOJIJIEKTUBHOM
paboTe, COTpYAHUYECTBY CO
CBEPCTHUKAMH B
00pa3oBaTeIbHOM,
OOIIIECTBEHHO ITOJIC3HOM,
y4eOHO-
HCCIIC0BATEIILCKOM,
IIPOCKTHOM U JPYTUX BUIAX
JeSTeIIbHOCTH

JI8. OTHO1IEHUE K
npodeccuoHaIbHON
NEATETHLHOCTH KaK
BO3MOYXHOCTH YJ9aCTHS B
PEIICHUM JINYHBIX,

OtHoOcHTCA K
npodeccuoHaIbHON
JESITCILHOCTH KaK
BO3MOYXHOCTH YJ9aCTHS B
PEIICHUH JINYHBIX,

OOIIIECTBEHHBIX, OOIIIECTBEHHBIX,
roCyJ1IapCTBEHHBIX, rOCyJIapCTBEHHBIX,
0OIIIEHAITMOHAILHBIX 0OIIEHAIIMOHAILHBIX
mpo0Jem. poosieM.
MeTanpeaMeTHbIE:
WNHuTtepniperanys
MI1. Ymenue YMeeT caMoCTOSITEbHO Pe3yJIbTATOB
CaMOCTOSITEIILHO ONpPEeAeIISITh UETN

ONPEICIISITh 1ETN

ACATCIBHOCTH U COCTABIIATDH

HaOIIOIEHUIT 3a




JIESITEILHOCTH Y COCTABIIATH
IUIaHBI IEATEIBHOCTH,
CaMOCTOSTEIBHO
OCYILIECTBIISITH,
KOHTPOJHMPOBATh U
KOPPEKTHPOBATh
JIeSITEILHOCTD;
HCIIOJIb30BaTh BCE
BO3MOKHBIE PECYPCHI 1JIs
JIOCTYDKCHMS ITOCTaBJIICHHBIX
LIEJIEN U peanu3alny [IaHOB
NeATEIbHOCTU;, BRIOUPATH
YCIICIIIHbIE CTPATErUH B
pPa3IMYHBIX CUTYalIUSIX.

IUTaHbI 1€ATENbHOCTH;
CaMOCTOSITENIBHO
OCYIIECTBIIATH,
KOHTPOJINPOBATH U
KOPPEKTUPOBATH
JESITENIbHOCTD;
HCIIOJIb30BaTh BCE
BO3MOXHBIE PECYPCHI IS
JOCTHKEHHUS IMOCTaBIEHHBIX
LIEJIEN U peanu3alun
IJIAHOB JIEATEIbHOCTH;
BBIOMPATH YCIEIIHbIE
CTPATETUH B Pa3Iu4HbIX
CUTYALMIX

M?2. YMeHne npoayKTUBHO
oOuarbes u
B3aMMOJIEHCTBOBATH B
IpoLecce COBMECTHOM
JeSITeNIbHOCTH, YYUTHIBATD
MO3UINH IPYTHX
YYaCTHUKOB JCSITEIbHOCTH,
3¢ pexTUBHO pa3peath
KOH(DJIUKTBHI.

YMeer npoayKTUBHO
oOuarbes u
B3aMMOJIEIICTBOBATD B
IPOLIECCE COBMECTHOM
JeSTeNIbHOCTH, YYUTHIBATh
MO3UINH IPYTHX
YYaCTHUKOB JICSITETLHOCTH,
3¢ pexTUBHO pa3pearb
KOH(DJIUKTBHI.

M3. Bnagenue HaBbIKAMHU
IO3HaBaTEIbLHOM, yueOHO-
VCCJIEI0BATEIILCKOM 1
MIPOCKTHOM JEATEITbHOCTH,
HaBBIKAMU pa3peIIcHUs
po0JieM; ClIOCOOHOCTh 1
TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOUCKY
METOIOB PEIICHUS
MPaKTUYECKUX 3aJ1ad,
MIPUMEHECHHIO PA3IMYHBIX
METOJIOB MTO3HAHUS.

Bnaneer HaBeIKamMu
IIO3HaBaTEIbLHOM, yUeOHO-
HCCJIEI0BATEILCKOM 1
MIPOCKTHOM JEATEIbHOCTH,
HaBBIKAMU pPa3peIICHUs
po0OJieM; ClIoCOOHOCTh U
TOTOBHOCTH K
CaMOCTOSITETbBHOMY TIOUCKY
METOJIOB PEIICHUS
MPaKTUYECKUX 3aj1ad,
MPUMEHEHUIO PA3JIMYHBIX
METOJ0B MO3HAHMSI.

M4. T'0TOBHOCTB U
CITOCOOHOCTH K
CaMOCTOSITSIILHOU
nH(pOPMaLIMOHHO-
MMO3HaBaTEIbHOMN
JIeSITEIbHOCTH, BKITIOYAs
yMEHHUE OPUEHTUPOBATHCS B

I'oToB 1 crocobeH K
CaMOCTOSITSIILHOU
uH(OPMAITMOHHO-
MO3HABaTEIbHOMN
JIeATEJIbHOCTH, BKJIIOYas
yMEHHUE OPUEHTUPOBATHCS B
Pa3JIMYHBIX UICTOYHUKAX

NESTEILHOCTHIO
oOyyaroierocs B
mporecce
BBITOJIHEHUS
MPaKTUYCCKUX
paoor,
KOHTPOJIbHBIX
pabor,
pedepaTUBHBIX
pabor,
WHIUBUTyJIbHOTO
HCCIEI0BATEIHCKOTO
MIPOCKTA,
9K3aMEHaAIIMOHHBIX
3aJlaHuM.




Pa3IUYHBIX UICTOYHUKAX
uH(pOpMaIH, KPUTHYECKH
OLICHUBATh U
UHTEPIPETUPOBATH
uH(pOpMAIIUIO, TTOJTYyIaEMYIO
U3 Pa3IMYHBIX UCTOYHUKOB.

uHPOpMAIUHU, KPUTUIECKU
OIICHUBATh U
UHTEPIIPETUPOBATH
uHpopMaluio,
MOJTy4aeMyI0 U3 pa3TuIHbIX
VCTOYHHUKOB.

MS5. Bianenue S36IKOBBIMH
CpeACTBaMU: YMEHUE ACHO,
JIOTUYHO W TOYHO HM3JIaraTh
CBOIO TOUKY 3pEHMUS,
HCII0Jb30BaTh aJIcKBaTHBIE
SI3BIKOBBIE CPEJICTBA.

Bnaneet s13bIKOBBIMU
CpPEeACTBaMHU: YMEET SICHO,
JIOTUYHO W TOYHO HM3JIaraTh
CBOIO TOUKY 3pEHMUS,
HCII0Jb30BaTh aJIcKBaTHEIE
SI3BIKOBBIE CPEJICTBA.

M6. Biagenue HaBBIKAMU
MO3HABATEIBLHON pedIeKCUu
KaK OCO3HaHMUS
COBEPIIAEMBIX JCUCTBUHU U
MBICJIUTEIIBHBIX TTPOLIECCOB,
WX PE3YyJIbTAaTOB U
OCHOBAHHWM, TPAaHULL CBOETO
3HAHUS U HE3HAHUSI, HOBBIX
MMO3HAaBATEIbHBIX 33124 U
CPEICTB JJIsl UX
TOCTUKCHUS.

Brnaneer HaBbikamMu
II03HABATEIbHOU
pednexkcun Kak 0CO3HAHUS
COBEPIIAEMBIX JCUCTBUHU U
MBICIIUTENIBHBIX IIPOLIECCOB,
WX PE3YyJIbTAaTOB U
OCHOBAHHWM, TPAHULL CBOETO
3HAHMS U HE3HAHUS, HOBBIX
MO3HABATEIbHBIX 3a7a4 U
CPEICTB JJIsl UX
JTOCTHKCHUS.

M7. LleneyCcTpeMIIEHHOCTD B
MOUCKAX U MPUHATHU
pELICHUH,
Cc000pa3UTENHHOCTD U
UHTYULUS, Pa3BUTOCTh
IPOCTPaHCTBEHHBIX
IIPEICTABIICHUM;
CIIOCOOHOCTH BOCHPUHUMATD
KpPacoTy W TApMOHHIO MHPA.

LleneycrpemieH B mouckax
Y NIPUHSTUN PEUICHUN,
cooOpasuTeneH, ooaagaeT
UHTYHIIUEH, pa3BUTHIM
IPOCTPAHCTBEHHBIM
IpeICTaBlIEHUEM; CTIOCOOEH
BOCIIPHHUMATh KPacoTy U
TrapMOHHUIO MHpA.

InpeaAMeETHBIE.

I11. ChopmupoBaHHOCTH
MPEACTaBICHUHN O
MaTeMaTUKe KaK 4acTH
MHPOBOM KYJIbTYPhl U MECTE
MAaTeMaTUKU B COBPEMEHHOU
LUBUIA3AIHH, cIOco0ax
ONMCAHUS SIBJICHUM
peaJbHOro MUpA HA

Nmeer npencrasienue o
MaTeMaTHKe KaK 4acTh
MHUPOBOM KYJIBTYPBI U
MEeCTe€ MaTEMAaTHUKU B
COBPEMEHHOU
LUBUIA3AIHAH, cIoco0ax
ONMUCAHUS SIBJICHUN
peaJbHOr0 MUpA HA

Y CTHBIN onpoc

3ammra pedepaToB




MAaTCMATHYCCKOM S3BbIKC.

MAaTCEMATHYCCKOM S3BbIKE.

I12. ChopmupoBaHHOCTH
IpEACTaBICHUN O
MaTeMaTUYECKUX MMOHATUSIX
KaK BOKHEUIIUX
MaTeMaTUYECKUX MOJIEIISX,
MO3BOJISIIOIIMX OMUCHIBATH U
M3y4aTh pa3HbI€ MPOLIECCHI U
SIBJICHUSL, TOHUMaHUE
BO3MOKHOCTH
aKCMOMAaTUYECKOTO
MOCTPOCHHUS
MaTeMaTUYECKUX TEOPHil.

Nmeet npencrasieHue o
MaTEMaTHUYECKHUX MMOHITHIX
KaK Ba)KHCHUIIINX
MaTEeMaTHYECKUX MOJCIIIX,
MO3BOJISIIONINX ONKUCHIBATH
Y U3y4aTh pPa3HbIC
MPOLIECCHI U SIBJICHUS,
MMOHMMAaeT BO3MOKHOCTH
aKCHOMAaTHYECKOT'O
MMOCTPOCHUS
MAaTEMATUYECKUX TCOPHUM.

Y CTHBIN Onpoc
3amura pedepaTos;

[TpomexyTounas
aTTectanus B hopme
DK3aMEHa.

I13. Biagenue metomaMu
JI0Ka3aTeJIbCTB U
aJITOPUTMOB PEIIIECHUS,
YMEHHUE UX IIPUMEHSATh,
MPOBOJIUTH JOKA3aTEIIbHBIE
pacCykJIeHUs B X0OJI€
pelIeHus 3a1ay.

Bianeer metonamu
JOKAa3aTeIbCTB U
AITOPUTMOB pELICHUS,
YMEET UX MPUMEHSTH,
MIPOBOJIUTH JOKA3aTEJIbHbIE
pacCyXIeHHs B X01€
pelIeHus 3a1au.

Tekymuit KOHTPOJIb
(KontpomnbHsbie
pabothr Ne 1-23)

IIpomexyTounas
aTTectanus B opme
DK3aMEHa

114. Bnageuue
CTaHIAPTHBIMU MPUEMAMU
pelLIeHUs] pallMOHAIBHBIX U
UPPALUOHAIBHBIX,
IIOKA3aTEIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUUECKUX
YPaBHEHUW U HEPABEHCTB,
UX CHUCTEM; UCTIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX
porpamMM, B TOM YUCIIE JJIs
MOMCKA MyTH PEIICHUS U
WJUTFOCTPAIAN PELICHUS
YPaBHEHUU U HEPABEHCTB.

YmMmeeT pemartsb
paluMoOHaIbHbIE YPABHEHUS
Y HEPABEHCTBA.

BxonaHo# KOHTpPOJIb
— TECTUPOBAHMUE.

Tekymuit KOHTPOJIb
(ITpakTuyeckue
3aHsaTHA Ne 23, 24

KonTposbHas
pabota Ne 23)

YwMeer pemarts
TPUTOHOMETPHUUECKHUE
YPAaBHEHMS U HEPABEHCTBA.

Tekymuit KOHTPOJIb
(ITpakTuyeckue
3aHsATHA Ne 4, 23,
24

KonTponbsHbie
paboter Ne 2 — 5, 23)

ITpomexyrounas
aTTtecrauus B opme
DK3aMEHA.




YwMeer pemathb
MIOKa3aTeJIbHbIC YPABHECHHUS
Y HEPABEHCTBA.

Tekymuii KOHTPOJIb
(ITpakTuueckue

3aHsaTHsa Ne 15, 23,
24

KonTponbHbie
pabotel Ne 16, 23)

IIpomexyTounas
aTTtecranus B oopme
DK3aMEHA.

YMeer pemars CTEIEHHbIE
yYpaBHEHUS U HEPABEHCTBA.

Texkymuii KOHTPOJIb
(ITpakTnueckue
3aHsaTHsA Ne 23,24

KonTtponbHas
pabota Ne 23)

YwMeer pemathb
UppalMOHAIbHBIC
YpaBHEHUS U HEPABEHCTBA

Tekymuii KOHTPOJIb
(ITpakTuyeckue
3aHsaTHsA Ne 23,24

KonTponbHas
pabota Ne 23)

YMeer pematb CUCTEMBI
palMOHATIBHBIX U
UppAIMOHATBHBIX,
MOKAa3aTEIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPHUUECKUX
YPaBHEHUI U HEPABEHCTB.

Texkymuii KOHTPOJIb
(ITpakTnueckue
3aHsaTHsA Ne 23,24

KonTposbHas
pabota Ne 23)

YMeer nosp30BaThCA
TOTOBBIMH
KOMITBIOTEPHBIMU
nporpaMmMamu JJist
pelieHus pallMOHAJIBHBIX U
UppalUOHAIBHBIX,
NIOKA3aTEIbHBIX,
CTEICHHBIX,
TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB,

Tekymmii KOHTPOJIb
(ITpakTuueckue
3aHsATHS Ne 4, 15,
16, 23, 24)




HUX CUCTEM, B TOM YHUCJIC
JJI TIOUCKa ITYTH PCIICHHA
U WJUIIOCTPpAallU pCHICHUA.

I15. ChopmupoBaHHOCTH
IpeCcTaBlIeHU 00
OCHOBHBIX MOHSTHUAX
MAaTeMaTUYECKOr0 aHAIN3a U
UX CBOMCTBAX, BJIaJICHHE
YMEHUEM XapaKTepU30BaTh
noBefieHue QyHKIHM,
HCIIOJIb30BaHUE
MOJYYEHHBIX 3HAHWUW JIJTA
ONMCAHUS U aHAJIU3a
pEAIbHBIX 3aBUCUMOCTEN

Nmeet npencrasieHue o
OCHOBHBIX IMOHATHAX
MaTEMaTHUECKOTO aHaJIHn3a
U UX CBOMCTBAX.

Y CTHBIN Onpoc

Tekymuii KOHTPOJIb
(ITpakTuueckue
sansaTusg Ne 1, 16

KonTponrsHbie
pabotel Ne 1-5,
9,10,11,16,19)

IIpomexyTounas
arrecrauus B opme
DK3aMEHa.

Onpenensier OCHOBHBIE
CBOMCTBA YHCJIOBBIX
byHKIIUH.

Y CTHBIN Onpoc

Tekymuii KOHTPOJIb
(ITpakTuyeckue
3aHsaTusg Ne 1, 3

KontponbsHbie
paboTsl No 1,
3,10,11,18)

IIpomexyTounas
aTTecranus B hopme
HK3aMeHa.

Ctpout rpaduku QyHKITHI.

Tekymmii KOHTPOJIb
(ITpakTuueckue
3aHsaTusg Ne 1,3, 9,
17

KonTposibHbie
paboTsl No 1,
3,10,15,16,17)




HaxoauT npousBoHbie
3JIEMEHTAPHBIX (QYHKIIUI

Tekymuii KOHTPOJIb
(ITpakTuueckue
3aHsATHA Ne 9, 10

KonTposibHbIe
pabotel Ne 9,
10,11,16,18)

IIpomexyTounas
aTTectanus B hopme
DK3aMEHa.

Hcnionb3yet npou3BOIHYIO
JUISL U3YYEHUSI CBOVICTB
GYHKIUNA U TOCTPOSHUS
rpauKoB.

Tekymuii KOHTPOJIb
(ITpakTuyeckue
3aHsATUA Ne 9

KonTponbsHbie
paboter Ne 9,
10,11,16,18)

IIpomexyTounas
aTrectanus B hopme
DK3aMEHa.

[IprmMensieT MPOU3BOIHYIO
JUISL IPOBEICHUSA
PUOITNKEHHBIX
BBIUMCIICHUH, PELIAeT
3a1a4¥ MPUKIATHOTO
XapakTepa Ha HaXOXKJACHUE
HaUOOJIBIIIETO U
HAaMMEHBIIIETO 3HAYCHMUSI.

Texkymuii KOHTPOJIb
(ITpakTuyeckue
3ansTug Ne 10

KonTposbHas
pabota Ne 11)

Brruucaser B mpocTenimx
Ciy4asx IIOMmanu ¢
VICIIOJIb30BAHUEM

OIIpCACIICHHOI'O MHTCTpaa.

Tekymuit KOHTPOJIb
(ITpakTnueckoe
3anstue Ne 17

KonTtponbpHas
pabota Ne 19)

YMeeT Ucroib30BaTh
MOJTYyYEHHbIEC 3HAHUS JIJIs1
OIMMCAHUA U aHAJIN3a

Texymui KOHTPOJIb
(ITpakTueckoe
3ansiTre Ne 10




pCajIbHBIX 3aBUCUMOCTEH

KonTposbHas
pabora Ne 11)

[IpomexyTounas
aTTecTalus
(?K3aMeH)

[16. Bnagenrie 0CHOBHBIMU
MOHATHUSIMU O IIOCKHUX U
MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (pUrypax,
UX OCHOBHBIX CBOMCTBAX;
c(OPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh
reoMeTpuyeckre GUrypsl Ha
4epTekax, MOJAEISIX U B
pearbHOM MHUpE;
IPUMEHEHUE U3YYECHHBIX
CBOWCTB T€OMETPUUECKUX
buryp u popmyn s
pEeLIeHUs] TEOMETPUUYECKUX
3a]1a4 U 337134 ¢
MPaKTUYECKUM
coJiepKaHuEM

Ywmeer pacnio3HaBaTh Ha
yepTekax U MOJENSIX
MIPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCHUTB TPEXMEPHBIE
OOBEKTHI C UX OMHCAHUIMH,
U300paKEHUAMH.

Texkymui KOHTPOJIb
(ITpakTnueckue
3anatus Ne 7-8

KonTponbsHbie
paboThr Ne 12,
20,21)

ITIpomexyTounas
aTTectaius B hopme
DK3aMEHa.

YMeer onuchiBaTh
B3aMMHOE PaCIOJIOKEHHE
MPSMBIX U TJIOCKOCTEN B
MIPOCTPAHCTRBE.

Texkymuii KOHTPOJIb
(ITpakTnueckue
3anaTus Ne 6-8

KonTtponrsHbie
paboTsl No 6,7,8)

YMeer aHanu3upoBaTh B
MPOCTEUIINX CITyUastX
B3aMMHOE PaCIOJIOKEHHE
00BEKTOB B MPOCTPAHCTBE.

Tekymuit KOHTPOJIb
(ITpakTuyeckue
3arsaTus Ne 18-21

KonTposbHbIE
paboTsl Ne 6,7,8,12,
20, 21)

ITpomexyrounas
attectanus B hopme
DK3aMeHa.

VYmeet uzo0paxarb
OCHOBHBIE MHOTOTDAHHUKH
U KpYyTJIbIe Tela.

Texymui KOHTPOJIb
(ITpakTnueckue
sanstus Ne 11, 18-
21




KonTposibHbIe
paboThr Ne 12,
20,21)

YMeeT BBIOIHATh YCPpTCIKU
110 YCJIOBHAM 3a1a4

Tekyuuii KOHTPOJIb
(ITpakTnueckue

samstus Ne 11, 18-
21

KonTponrsHbie
paboTtsl Ne 6,7,8,
12,20,21)

IIpomexyTounas
aTTectaius B hopme
DK3aMEHa.

YwMeer pemathb
MJITAHUMETPUUECKUE U
IpOCTENIINE
CTEpEOMETPUYECKHE 3a]]aUu
Ha HaXxO0XXJICHUE
TCOMETPUUYECKHUX BEITUIMH
(I7IMH, yTII0B, TIONIAIEH,
00BEMOB).

Tekymuit KOHTPOJIb
(ITpakTnueckue

3aHsaTHsa No 11, 18-
21

KonTtponrsHbie
paboTtsl Ne 6,7.,8,
12,20,21)

IIpomexyTounas
aTTecranus B hopme
HK3aMeHa.

YMeer Uenoiib30BaTh MpU
peleHnn
CTEPEOMETPUYECKUX 3a1ad
IUTAHUMETPUYECKUE (PaKThI
Y METOJBI

Tekymuit KOHTPOJIb
(ITpakTuyeckue

3aHsaTHsa No 11, 18-
21

KonTponbsHbie
paboTsl Ne 6,8
12,20,21)

IIpomexyTounas
atrectanus B opme




OK3aMcCHa.

3HaeT MOHSATHUE BEKTOPA,
yYMEET BBIUUCIATH JUTHHY
BEKTOPA, YTJIBI MEXKIY
BEKTOpPaMH, MOXKET
HCIOJIb30BaTh 3aKOHBI
BEKTOPHOM areOphl s
penieHus
CTEPEOMETPUYCCKHX 3aa4.

Texkymui KOHTPOJIb
(ITpakTnueckue
3anatus Ne 12-13

KonTponpHbie
paboter Ne 13,14)

I17. ChopmupoBaHHOCTH
peACTaBICHUN O
IpoLIecCax U SIBICHUSX,
UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTUUECKUX
3aKOHOMEPHOCTSIX B
peaqbHOM MHUPE, OCHOBHBIX
MOHSTUAX JIEMEHTAPHOU
TEOPUHU BEPOSATHOCTEN;
YMEHUW HAXOJIUTh U
OIICHUBATh BEPOSITHOCTH
HACTYTUICHUS COOBITUI B
IIPOCTEUIINX MPAKTUYECKUX
CUTYyallUsX U OCHOBHBIE
XapaKTEPUCTHKHU CITyYalHBIX
BEJINYMH

3HaeT BEpOSATHOCTHBIN
XapakTep pazTuIHbIX
IIPOLIECCOB OKPYIKAOIIETO
MUpa.

Y CTHBIN Onpoc
Tekymuit KOHTPOJIb

( KontponbHas
pabota Ne 22)

YMeeT pematb NpoCcTenIme
KOMOMHATOPHBIC 3a1a4u
METOZI0M Tiepedopa, a
TaK)K€ C UCIIOJIb30BAaHUEM
U3BECTHBIX (OPMYIL.

Texkymuii KOHTPOJIb

( Kontponbhas
pabota Ne 22)

YMeeT BBIUUCIATH B
MPOCTEUILNX CITyUastX
BEPOSITHOCTH COOBITHI Ha
OCHOBE TO/ICUETa YHCIIa
HCXOJI0B

Tekymuit KOHTPOJIb
(ITpakTraeckoe
3aHsiTue No 22

KonTposbHas
pabota Ne 22)

ITpomexyrounas
aTTectanus B hopme
DK3aMeHa.

I18. Bnagenue HaBBEIKAMHA
HCIIOJIL30BaHUS TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM
MIpU PENICHUU 3a/1a4

Baaneer HaBbIKaMu
HCIOJIL30BAHUS T'OTOBBIX
KOMITBIOTEPHBIX MPOTPAMM
MU PELICHUU 33734

Tekymuit KOHTPOJIb
(ITpakTnueckoe
3aHsiTie Ne 22)

3. OueHka 0CBOCHUA Y4eOHOM TMCIUTIIAHbI:




3.1. ®opMbI U MeTO/bI OLIECHUBAHUS

IIpenMeTOoM OLIEHKM Ciy’KaT pe3yJbTaTbl OCBOCHMS, NIPENLYCMOTPEHHBIE
OI'OC no gucuumauae OY J. 08 MaTtemaTuka.

. BxoaHOW KOHTpOJb - Mpoleaypa, IpOoBOAMMAs B Hadajie y4eOHOTO
roja C IEJIbI0 OINpEACICHHUs] CTEIEHH COXPAaHECHHUS YPOBHS JIOCTHIXKCHUS
IUTAHUPYEMBIX pPe3yJbTaToB 0cBoeHMsI oOydatomumucs OITOIL.

. Tekymuii KOHTPOJIb YCIIEBAEMOCTH - 3TO CHCTEMATUYECKash IPOBEPKA
YPOBHSL JOCTMXKEHMSI OOYyYalOUIMMHCS IUIAHUPYEMBIX (METanpeAMETHBIX U
IPEIMETHBIX) PE3YyJIbTAaTOB OCBOCHHSI OCHOBHOM OOpa30BaTEIbHON MpPOrpaMMBbl,
IPOBOJMMAs MPENoAaBaTeIeM Ha Y4eOHBIX 3aHATHSIX B COOTBETCTBUHU ¢ Pabouei
IIPOIPAMMOMN.

. Py0OexxHbIil KOHTPOJIb OCYILIECTBISIETCS B KOHIIE MEPBOTO CEMECTpA.
CTyleHT mojydaeT 3a4yeT, €ClIM BCE KOHTPOJIbHbIE pabOThl B COOTBETCTBHUU C
Paboueil nporpaMmoii BBIIOJTHEHBI Ha MOJIOXKHUTEIbHYIO OLIEHKY.

. [IpomexxyTouHas aTTecTaMu OOYYalOLIMXCS -  YCTAHOBJIIEHUE
(aKkTUYECKOro YpOBHS, JTUHAMHKHU JOCTHXKEHHUS OOYYarolIMMHUCA IJIAaHUPYEMbIX
pPEe3yabTAaTOB (JTUYHOCTHBIX, METANpPEAMETHBIX U mpeaMeTHbiX) ocBoeHus OITOII
KOJUIEZKAa, IPOBOAUTCS IIPENOAABATENIEM M SABIAETCS, B Clly4ae YCIELIHOIO
IPOXO0XKICHUS, OCHOBAaHUEM JIJIsl IEPEBOIa 00YUAIOIIErocs Ha CIEIYIOIUN Kypc.

[Ipu ouenke pesynbTatoB ocBoeHus AucuumuHbl OY]J[. 08 Maremarunka
IIPEAyCMOTPEHA PEUTUHIOBAsl CUCTEMA OLICHKH.

3a KaxAyl KOHTPOJbHYIO pabOTy, BBIMOJHEHHYI0 Ha OLEHKY <«3»
oOy4aroniemycst Hauucisiercst 1 6an, 3a KOHTPOJIbHYIO pabOTy, BBIIOJHEHHYIO Ha
«4» wmn «S5» - 2 OGamna. MakcuManbHOE KOJMYECTBO OasioB, KOTOPOE MOKHO
MOJIYYHUTh 32 KOHTPOJbHBIE paboTHI, - 46.

[IpoMexyTouHass arTecTalvsi MPOBOAUTCS B (opme 5K3aMeHa B BHJE
MHICHbMEHHON KOHTPOJIBHON paboThl, cocTosmieit u3 10 3amanuii. MakcumanbHOE
KOJIMYECTBO 0AJJIOB, KOTOPOE MOXKHO NOJYyUUTh Ha dKk3ameHe, - 10 6amios.

HtoroBasi oOlLIEHKa BBICTABISETCS, HCXOAS U3 CyMMbl OamioB 3a

KOHTPOJIbHEBIC pa6OTBI H 3K3aMCH.



Ecnu oGyuarommiicst Habupaet 56 - 50 6amioB, BRICTABIISETCS OIIEHKA «5»,
ecnu oOyuaromuiics HadupaeT 49 - 44 Gajuta, BEICTABISETCS OIICHKA «4»,
eciu oOyyaromumiicss Habupaet 43 - 33 Oasia, BRICTABIIACTCS OIICHKA «3%»,
eciau oOydaronuiicsi HaOupaeT MeHee 33 OaJlIOB, BBICTABISIETCS OLIEHKA

2».

3.2. TunoBble 321aHUS 1JI5l OLIEHKU OCBOCHUS Y4eOHOM TUCUUIIIMHBI
3.2.1. TunoBble 3a7aHNUs JJIsI BXOAHOT0 KOHTPOJIA.
IosicHuTeILHAS 3aIUCKA
Bxomnoti koHTposns mo aucnmmuimae OYJI. 09 Martematuka mius  mpodeccun
35.02.07 MexaHu3anuus CEJIbCKOIO XO35WCTBA MPEIYCMOTPEH I IIPOBEPKHU
YPOBHSI 3HAaHUW U YMEHUH, CHOPMHUPOBAHHBIX MPOTPAMMOM 32 KypC MaT€MaTUKH B
OCHOBHOM 1IKOJE. B pe3ynbTaTe n3ydyeHHns MATEMAaTUKHA YUYEHUK JTOJIKEH:

1) uMeTp TIpeACTaBICHHE O MaTEeMaTHKE KakK O METOJAE TO3HaHUs
JEWCTBUTEILHOCTH, MO3BOJISIIONIEM OMUCHIBATH M M3y4daTh pPeajbHbIE MPOIECCHl U
SABJICHUS;

2) ymeTh paboTaTh C Y4EOHBIM MATEMAaTHUYECKUM TEKCTOM (aHAJIM3UPOBATH,
U3BJICKATh HEOOXOIMMYI0 WH(MOpMAIUIO), TOYHO W TPAMOTHO BBIPAXKaTh CBOU
MBICJIM C TIPUMEHEHHUEM MATEMATHYECKOM TEPMHUHOJIOTMU M  CHUMBOJIMKH,
MPOBOAUTL  KJIacCU(UKAIMU, JIOTMUYECKHEe OOOCHOBAHHUS, JI0Ka3aTelIbCTBA
MaTeMaTUYECKUX YTBEPKICHUI;

3) uMeTh IpeACTaBIECHHUE O YUCIIE U YUCIIOBBIX CUCTEMAaX OT HATYpaJIbHBIX J0
JNEUCTBUTEIBHBIX  YMCEN,  BJAJETh  HaBbIKAMH  YCTHBIX, IHChMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYUCIICHUN;

4) BiaACTh CHUMBOJIBHBIM SI3BIKOM alreOpbl, IpUEMaMH BBITIOJHEHUS
TOXXJIECTBEHHBIX TIPEOOPa30BaHUN BBIPAKCHUM, PEIICHHUS YPAaBHEHUM, CHUCTEM
YpaBHEHUI, HEPABEHCTB U CHUCTEM HEPABEHCTB; YMETh MOJICIMPOBATH pPEaJIbHbBIC
CUTyallUM Ha s3bIK€ anreOpbl, MCCIENO0BAaTh IOCTPOCHHBIE MOJIETU C

UCIIOJIb30BAaHUEM amrmapaTa anreOpbl, HHTEPIPETUPOBATh MOJyUYEHHBIN PE3yNbTaT;



5) BmageTh cucteMoil (YHKIMOHANBHBIX TMOHSATUH, YMETh HCIIOJIb30BATh
GbyHKIIMOHATBHO-TpaUUECKUE TPEACTABICHUA JUIS  PEIICHUS  Pa3IUYHBIX
MaTeMaTUYECKHX 3a7a4, Il OMMCAaHNs U aHAIN3a PEaJbHbIX 3aBUCUMOCTEN;

6) BIAAETh TEOMETPUUECKUM SI3BIKOM, YMETh UCIIOIb30BATh €r0 JIJISl OITMCAHUS
MPEAMETOB OKPY>KAIOIIET0 MHUpa; UMETh MPOCTPAHCTBEHHOE INIPEACTABIEHUE,
M300pa3uTeIbHbIE YMEHUS, HABBIKM T€OMETPUUYECKUX TOCTPOCHUM;

7) UMETh CHCTEMaTHYEeCKHE 3HAHMA O IUIOCKUX (PUrypax u HUX CBOWCTBAX,
IIPEACTABICHUE O IPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIAX; YMETh MOJEIUPOBATH
peanpHbIE CUTYalluM Ha SI3BIKE T€OMETPHUU, UCCIIENOBATH IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'E€OMETPUYECKHX IIOHATUA M TEOpeM, ammapara anreopsl,
pELIECHNs TEOMETPUUECKUX U IIPAKTUYECKUX 3a]a4;

8) BIaneTh NPOCTEUIIMMHU CIOCOOAMU MPEACTABICHUS U aHaIu3a
CTaTUCTUYECKUX  JAHHBIX; HMETh  I[PEACTABICHUE O  CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE M O Pa3IUYHBIX CIOCO0AaX UX H3Y4YEHHs, O
IPOCTEUIINX BEPOSITHOCTHBIX MOJENSAX; YMETh HU3BJIEKaThb HMHGOPMAIHIO,
OpEJCTaBICHHYI0 B Ta0iuuax, Ha JAuarpaMmax, rpaukax, OINHCHIBaTb U
aHAJM3UPOBATh MACCHBBI YMCJOBBIX [JAHHBIX C TIOMOLIBIO IOAXOISAIIUX
CTaTUCTUYECKUX XApAKTEPUCTHUK, HCIIOIB30BaTh IIOHHUMAaHUE BEPOSATHOCTHBIX
CBOWCTB OKPY’KAIOIINX SIBJICHUM ITPU PUHATUU PEILICHUN;

9) yMeTb MNpPUMEHATh M3YYEHHbIE TOHATUS, pPE3YyJbTaThl, METOIbl JJIs
peleHns 3a1a4d NPAKTUYECKOro XapakTepa W 3aad M3 CMEKHBIX IUCLUIUIMH C
UCIIOJIb30BAaHUEM MpPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTEepUajoB, KOMIBIOTEpA,
MOJIb30BAThCS OUEHKOW M MPUKUJIKOW IPU MPAKTUYECKUX PACUETAX;

@opMOM MNPOBENECHUS BXOAHOTO KOHTPOJIS IO JAWCLMIUIMHE SBIISIETCSA
TECTUPOBAHUE.
TecT BXOAHOr0 KOHTPOJISA VISl CTYACHTOB HOBOI0 Ha0opa 3a 9 Kiacc no

aucuumiInge «MareMaTHKa»

1 BapuaHT

3ananns BapuaHTbl 0TBETOB

e Berunciure 1) 16




2) 25

3) 529

4) pyroii oTBET
B aBroGycHoM aBromapke 40 aBrobOycos. | 1) 29
27,5% u3 HUX — HOBBIC, OCTAaJbHBIC 2) 27
ctapbie. CKOJIBKO B aBTOMNApKe CTapbIX 3) 3
aBT00YyCOB? =

4) Hpyroii oTBeT
CKOJIBKO IIEJIBIX YHCEN paciojioxeHo Ha | 1) 4
KOOPAMHATHOU IIPSIMOM MEXIY YUCIIAMM - 2) 6
2u3?

3) 5

4) Hpyroii oTBET
[IpuBeauTe 1M0100HBIE CllaraeMbie: 1)

2)

3)

4) Hpyroii oTBeT
Beraucnure: 1) 20

2) -20

3) Hpyroii otBeT

4) 0

Kakas u3 popmyn 3amgaer kBagpaTHUHYIO
¢byHKIUI0?

1)

2)

3)

4)

Hcnone3ys (opmyiny KBagpaT CyMMBI,
pacKpoiTe CKOOKHU:

1)

2)

3)

4) Hpyroii oTBeT

PackpoiiTe ckoOku:

1)

2)

3)

4) Npyroii oTBeT

Brrauciure

1) -1

2) 1

3) 15

4) Hpyroii oTBeT

BriGepute ypaBHEHHE,
KOTOpOT0 paBeH 36.

JUCKPUMHUHAHT

1)

2)

3)

4)

Pemnre ypaBHeHue:

1) Kopneii HeT

2) 2u-14




3) -lu-7

4) Hpyroii oTBeT

e B kakoii yerBeprm  pacmoioxena | 1) |

BEpIIMHA Mapad0IIbI 2) i
?
' 3) 1
4) IV
o [Ilnomams xsBampata paBHa 10 cm? | 1) cm
Haitagure nuaronans kBajapara. 2) 2 cem
3) 10 c™m
4) cm
» Haiigure 3HaUYeHNE BBIpAXKCHUS: 1) 20
Tipu 2) -20
3) 15
4) Jlpyroii oTBET
* Pemmre cucremy ypaBHEHUN: 1) Pemienus Het
2) (2-2)
3) (-2;2)

4) Jlpyroii oTBET

[Ipencenarens 1/ Tropukosa T.JI
[IpenonaBarenb Kamenesa M.JI.

TecT BXOIHOI0 KOHTPOJISI IJI CTYJIEHTOB HOBOI0 Hadopa 3a 9 KJ1acc no
aucuuiuinHe «MaremaTuka

2 BAPDHAHT

3ananus BapuaHnTtbl 0TBETOB

e Brruucnure 1) 2500

2) 225

3) 529

4) Npyroii oTBET

» B 3putensroMm 3aine 450 mect. B maptepe | 1) 342

-24% BcexX MeCT, OCTallbHBEIE — B 2) 108

ampurearpe. CxosbpKo MecCT B

amdureatpe? 3) 426
4) 302

e CKOJIbKO IIENIBIX YHceNn pacnoioxkeHo Ha | 1) 10

KOOPAMHATHOM MPSMOM MEXly YUCIIaMU - 2) 9

o
44 3) 8

4) Jlpyroii oTBET

» [lpuBenure mogoOHBIC CllaracMbIe: 1)




2)

3)

4) Jpyroii oTBeT

Breruncnure:

1) -402

2) - 40,2

3) 402

4) 40,2

Kakas wu3 dopmyn 3amaer ¢GyHKIUIO
«00paTHas NPONOPLUOHATBLHOCTEY»?

1)

2)

3)

4)

Hcnons3ys popmyny KBagpaT pasHOCTH,
packpoiTe CKOOKH:

1)

2)

3)

4) Hpyroii oTBET

Packpoiite ckoOKu:

1)

2)

3)

4) Npyroii oTBET

Brrauciure

1) -1,25

2) 55

3) -55

4) pyroii otBer

Bribepure ypaBHeHMe,
KOTOpOTo paBeH 81.

AUCKPUMUHAHT

1)

2)

3)

4)

Pemnre ypaBHeHue:

1) 2u-1,25

2) Kopneii et

3) 2u-1,25

4) Npyroii oTBET

B  kakon  yerBepTH

BEpIINHA NapadOoIIbI
?

paciojioxKeHa

1) 1

2) 1l

3) 1

4) IV

[TpousBeneHue OBYX MOCIIEI0OBATENbHBIX
HaTypaJbHbIX uyncen paBHo 210. Haligure
CYMMY 3THUX YHCET

1)

2) 32

3) 37

4) 25

Brruucnure:

1) 16

2) -16




3) 4

4) 4

* Pemmure ypaBHeHME: 1) 0,6

2) 2,6

3) -1,6

4) 1,6

[Ipencenarens /K
[IpenonaBarens

Tropuxosa T.JI
Kamenea M.JI.

TecT BXOAHOT0 KOHTPOJISI IJIsl CTY/IECHTOB HOBOT0 Ha0opa 3a 9 KJacc mo
aucuunanHe «MaremaTuka»

3 BapHaHT
3ananus BapuaHTbl 0TBETOB
e Bruuciure 1) 484
2) 81
3) 10
4) Jpyroii oTBeT
e B cmnaBe cogepxutrcsa 46,875 rpamm | 1) 1250r
onoBa, a ocraabHble 62,5% Macchl 2) 1251
cocTaBisieT cBuHel. Haiinure wMaccy 3) 751
CIIIaBa.
4) JIpyroii oTBeT
e CKOJBKO IEJBIX YHCEN PacrmoyiokeHo Ha | 1) 13
KOOPJAMHATHOU MPSAMOM MEXIY YMCIIAMH - 2) 12
3u9? 3) 11
4) Npyroii oTBeT
» TlpuBenute Mog0OHBIE ClTaraeMble: 1)
2)
3)
4) Npyroii oTBeT
* Beruncnure: 1) -0,02
2) -0,2
3) 0,2
4) 0,02
o Kakas w3 ¢opmyn 3amaer nuHelHy0 | 1)

¢bynkuuio?

2)




3)
4)
* Hcnons3ys dopmyiny KBaapar cymMmsbl, | 1)
packpoiTe CKOOKH: 2)
3)
4) Hpyroii oTBeT
e PackpoiiTe ckoOKH: 1)
2)
3)
4) pyroii oTBET
e Brmuucinure 1) -4,33
2) -0,41
3) -3,09
4) Jlpyroii oTBET
» BsiOepure ypaBHEHHE, IUCKPUMHHAHT | 1)
KOTOpOTO paBeH 25. 2)
3)
4)
e Pemure ypaBHEHUE: 1) 3u-15
2) Kopneii Het
3) 3uls
4) Hpyroii oTBeT
« B kakoii uerBeptm  pacnosoxena | 1) |
BEpIIMHA Tapa0oIIbI 2) i
?
' 3) i
4) IV
o Jlmaromans kBaipata paBHa 6 cM. | 1) 12 cm?
Haitnure nnowmans kBaapara. 2) 36 oM2
3) 18 cm?
4) 24 cm?
» Haiinure 3HaUYeHNE BBIpAXKECHUS : 1) 5
Tip1 2) 7
3) 1
4) -1
* Pemmre cucremy ypaBHEHUI: 1) (1;-1)
2) (-11)
3) Pemenuii Het
4) (-1;-1)
[Ipencenarens 1/ Tropukosa T.JI

IIpenogaBarenn Kamenesa M.JI.




TecT BXOAHOT0 KOHTPOJISI /ISl CTYJA€HTOB HOBOIo Hadopa 3a 9 KJjacc mo

aucuMIuInHe «MaremaTuka»

4 BapHaHT

3aganus

BapI/IaHTbI 0TBETOB

Brrauciure

1) 121

2) 2

3) 1

4) Jlpyroii oTBET

B napke nocaxeno 120 nepeBbeB: UMl U
6epes. Jlunel cocraBmsior 60% ot Bcex
nepeBbeB. CKoJIbKO Oepe3 B mapke?

1) 75

2) 81

3) 750

4) Jlpyroii oTBET

CKOJIBKO LIENIBIX YMCEN PaCIOJIOKEHO Ha
KOOPJAMHATHOU IIPSIMOM MEXAY YMCIIAMM -
7n8?

1) 13

2) 14

3) 15

4) Hpyroii oTBeT

HpI/IBeI[I/ITe HOI[O6HBI€ cl1araCMbIC:

1)

2)

3)

4) Hpyroii oTBeT

Brruucnure:

1) 5,5

2) -55

3) 55

4) 55

Kakas w3 dopmyn 3amaer IHHEHHYIO
¢byHkuu0?

1)

2)

3)

4)

Hcnone3yst (opmyiny KBajgpaT CyMMBI,
pacKpoiTe CKOOKHU:

1)

2)

3)

4) Hpyroii oTBeT

Packpoiite ckoOku:

1)

2)

3)

4) Hpyroii oTBET

Brauciure

1) -0,64

2) 0,14




3) 0,64

4) Hpyroii oTBeT

Bribepute ypaBHeHHE, JUCKPUMHHAHT

1)

KOTOpOT0 paBeH 49.

2)

3)

4) Hpyroii oTBeT

Pemnre ypaBHeHue:

1) 2u-0.2

2) Kopseii HeT

3) 2102

4) pyroii oTBET

B  kako  d4erBepTM  pacnoJIOKEHa

1) |

BEpIIHMHA apa0oIbI
?

2) 1l

3) NI

Y

HpOI/ISBeI[eHI/Ie ABYX IMOCIICAOBATCIBbHBIX

1) 27

HaTypaJbHBIX uKcels paBHO 182. Haiinure

2) 36

CYMMY 3TUX YHUCCIIL.

3) 24

4) 42

Brraucaure:

1) 7,51

2) -4

3) 1,41

4) 85

Pemnre ypaBHeHnue:

1)

2)

3) 15

4) 3

[Ipencenarens 1/k
IIpenonasarens

Tropuxosa T.JI
Kamenea M.JI.

ITaJIOHBI OTBETOB K TECTY BXOJIHOT0 KOHTPOJIS
3a 9 ku1acc Uil TPynn HOBOro Habopa
1o AucHuILInHe «MaTtemaTuka»

112 ]3]4 |56 ] 7[8]9]10]1112]13]|14 15
|21 ,11|2 |2 |12 |2 |3 |3 |3 ]|4]|2]|2
2B | 2|1 4|2 ]|3]4|2]1]2|4]4]|1]1]4 ) 4
38|12 |34 |11 3 |1]4]2 |43 ]3]|1) 4
48 |1 |4 12|14 ]4 |41 ]2 |2 |11 ]1]4) 4




3.2.2.Tunossble 3aJaHuA I TEKYIIEro KOHTPOJIS
IHosicHUTEJIbHAA 3aNIMCKA

Texkymuit KOHTPOJIb 10 mucnumnae OVYJ[. 08 Maremaruka ais
npodeccun 35.02.07 MexaHuzauus CeIbCKOTO XO34WCTBAa MPEAYCMOTPEH s
IIOJIy4CHUS] HABBIKOB  IPAKTUYECKOTO IPUMEHEHUS 3HAHUM W yMEHUH,
IPUOOPETEHHBIX MPU U3YUYEHUU TEOPETUUECKOTO MaTepuaa, 3aKpeIIeHNs TaHHbIX
3HAHUU U YMEHHUW U UX NIEPBUYHOU IPOBEPKHU.

Texkymmii KOHTPOJIb OCYIIECTBIIIETCS HAa IMPAKTHYECKUX 3aHATUSAX M Ha

KOHTPOJIbHBIX padoTax.

[IpakTrueckue 3aJaHus HANPAaBICHBl HA IMOATBEP)KICHHE TEOPETHUYECKUX
3HaHWM, QOopMUpOBaHUE YYE€OHBIX U MPAKTHUYECKUX YMEHUW, OHU COCTABIISIIOT
BAXHYI0 4YacTb TEOPETHYECKOW M MPAKTUYECKOM IOJATOTOBKM IO OCBOCHHIO
muctuminHel O/1b. 04 Marematuka, co34at0T NPEANOChUIKH JUIs1 (POPMUPOBAHMS

o6mmx komneTeHui (OK):

OK1. TloHumaTh CYyIIHOCTh W COIIMAJIbHYIO 3HAYMMOCTH CBOEH OymyIieit

npodeccuu, MposIBIATh K HEW YCTOMUYMBBIA UHTEPEC.

OK2. OpranuzoBbiBaTh COOCTBEHHYIO NESTEIBHOCTh, UCXOAS W3 LIEIH U

CIIOCOOOB €€ JIOCTHKEHHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK3. Amnanu3upoBaTh pa0Ouyl0 CHUTYalMIO, OCYIIECTBIATH TEKYIIMH U
UTOTOBBI KOHTPOJIb, OILIEHKY M KOPPEKIHIO0 COOCTBEHHOM NEATEIbHOCTH HECTHU

OTBETCTBEHHOCTb 32 PE3YyJIbTaThl CBOCH pabOTHI.

OK4. OcymectBnsaTh TOWCK  HHGOpMAIMK,  HEOOXOAMMOW  AJiA

3¢ (HEeKTUBHOTO BBINOJIHEHUS TPOGECCUOHANBHBIX 3a]1a4.

OKS5. Hcnonp3oBaTh WHOOPMAITMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTUU B

poheCCUOHATIBHON JIEATEIIBHOCTH.

OK6. Paborats B koMaHae, 5(QQEeKTUBHO OOMAThCS C KOJIJIETaMH,

PYKOBOJACTBOM, KIIMCHTAMM.



OK 7. OpranuzoBath COOCTBEHHYIO JESTEIBHOCTh C COOJIIOICHUEM

TpeOOBaHUIl OXpaHbI TPyJa U SKOJOTHUECKON 0€30MaCHOCTH.

OKS. HcnonHsaTh BOMHCKYIO OO0S3aHHOCTh, B TOM YHCIIE€ C MPUMEHECHHEM

MOJIYYCHHBIX TIPO(HECCHOHATBLHBIX 3HAHUM.

CUCTEMA OLLEHMBAHUWA ITMCBbMEHHBIX PABOT

1. Pabora oreHnBaeTcs OLEHKON «S5», eclii 00ydYaronIuics: TMOJIHOCThIO
pPacKphBlI cojiep)KaHHe MaTepuaia B o0ObeMe, MPeaTyCMOTPEHHOM MpOrpaMMoON H
Y4EOHUKOM, U3JIOKWJI MaTrepuasl TPaMOTHBIM SI3BIKOM, TOYHO HCIOJIb3YS
MaTE€MaTUYECKUE TEPMHUHBI U CUMBOJIMKY B OMNPEACICHHONW IMOCIEI0BATEILHOCTH,
MPABUWJIBHO BBIMOJHUI PUCYHKU U YEPTEKH, TpauKu, COOTBETCTBYIOIIUE OTBETY,
MoKa3aJl YMEHHUE WLTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEPAMH, TPUMEHSITh
€¢ B HOBOM CHUTyallMd TMpPU BBHIIIOJHCHUH IMPAKTAUYECKOrO 3aJaHus, OTBeyal
CaMOCTOSITETILHO 0€3 HaBOJSIIHMX BOMPOCOB, BOBMOXKHBI OJIHA - JIBE HETOYHOCTH
MPpY OCBEIICHWHU BTOPOCTENEHHBIX BOIPOCOB WJIM B BBICKA3BIBAHUSX, KOTOPHIC
YYEHUK JIETKO UCTIPABUII MOCIIC 3aMEUYaHus YUUTES.

2. Pabota orieHMBaeTCs OLICHKON «4», €CIU OHA YJOBJIETBOPSIET B OCHOBHOM
TpeOOBAaHUSIM Ha OICHKY «5», HO MNPH ATOM HMEET OJIWH M3 HEIOCTATKOB: B
W3JIOKEHUM JOMYIEeHbl HEOOJbIle MpoOesibl, HE MCKA3UBIIUE MAaTEMaTUUYECKOTO
colepkaHus paboOThI; JOMYIISHBI OJHA — JIBE HETOYHOCTH TIPH OCBEIICHUU
OCHOBHOTO  COJACp)XaHWs  paOOThI,  HMCIpaBICHHBIC  IIOCIE  3aMCUAHMS
npenojaBatesis; JAOMyIleHa OIMOKa, OJWH WM He OoJjiee ABYX HEIO0YETOB IpH
OCBEIIICHUH BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JErKO HCIPABICHHbBIC
MOCJIe 3aMEUaHUs TTPenoaBaTers.

3.0ueHka «3» CTaBUTCS B CIEAYIOMMX CIIy4dasxX: HEMOJIHO PACKPHITO
collepKaHMe MaTepualia, WMEJUCh 3aTPyJAHCHUS WU JOMYyIIeHbl ONIMOKU B
OMpENCICHUH TIOHSATUM, UCIOJIb30BaHUM MATEMaTUYECKOM TEPMHUHOJIOTHH,
yepTexkax, BBIKIQJKAX, HCOPABIEHHBIX  IMOCJAE  HABOASIIMX  BOMPOCOB
npenojaBartesis; oOyJaroluicss He CIPABWICS C MPUMEHEHHEM TEOpPUH B HOBOM

CUTyallMM IIPpW BBIIIOJHCHHUMU 3aJdHHsA, HO BBIIIOJHWI 3aJaHus 00513aTeIHLHOrO



MUHAMYMa COJEp)KaHHs 1O JAHHOW TeMe; IMpu JOCTATOYHOM 3HAaHUU
TEOPETUYECKOI0 MaTepuaia BBISIBJICHAa HEAOCTaTOyHas COPMUPOBAHHOCTD
OCHOBHBIX YMEHHI U HABBIKOB.

4. OtMeTKa «2» CTaBUTCS B CIEAYIOIIEM CIIy4yae: HE PACKPBITO OCHOBHOE
coJiepkaHre y4eOHOro Marepuana; JOMyIIEeHbl OIIMOKH B ONpPEACIICHUN MTOHSITUH,
IPU UCHOJB30BAHUM MATEMATUYECKON TEPMHHOJIOTUHU; OOHAPY>KEHO HE3HAHUE U
HEMOHUMaHue oOydaromuMmcsi O0oJblIeld Win Hanbojee BaXHOW 4acTh y4yeOHOro
Marepuara.

5. Ormerka «l» craBUTCA, €cld OOydYarOUIUHCA OOHAPYXKWI TMOJHOE
HE3HAaHWE M HENOHMMAaHHE H3y4aeMoro Yy4YeOHOro marepuaia WIHM HE CMOT
OTBETUTH HU HA OJINH U3 MTOCTABJICHHBIX BOIPOCOB 10 U3YYaEMOMY MaTepUaly UIU
HE CMOT PEIINTh HU OAHOTO U3 MPEIJIOKEHHbBIX 3aJaHuM.

NHCTpYKIIMOHHBIE KAPThl MPAKTUYECKUX 3aHATHI NMPUBEICHBI B JOKYMEHTE
«Meronnyeckue peKOMEHJAUH AJIsl IpakTuYeckux padot no nucuumuinae O/Ib.
04 Matematuka.

[Tepeuenp npakTHUECKUX padoOT:

* CgoiictBa ¢pynkuuii. O6patHas pyHkuus (2 yaca)

» Gopmynsl npuBenenus (4 daca)

* [IpeoOpazoBanus rpadukoB TpUroHOoMeTpuyeckux GyHKImi (4 yaca)

* TpuroHomerpuueckue ypaBHeHus (4 yaca)

* IlpeobpazoBaHue CyMM TPUTOHOMETPUUECKUX (PYHKIMHA B IPOU3BEICHUS

(4 yaca)

* Pemenue 3aay Ha MPUMEHEHHUE aKCHOM CTEPEOMETPUHU U MX CIIEJICTBUIMA
(2 yaca)

* Pemenue 3amad no teme « I[lapannenbHOCTh NPSAMOM Y IUIOCKOCTH, «
B3auMHOe pacronoxxeHue npsMBIX B IPOCTPAHCTBE». 3ajJadyd Ha
MOCTpPOECHUE ceueHul (4 Jaca)

* Pemienue 3a1a4 Ha Temy « [leprneHINKYISIPHOCTh IPSIMOM U TIJIOCKOCTHY, «
[leprieHIUKYJISIp ¥ HAKJIOHHASA. YTOJI MEX]ly IPSIMOM U MIIOCKOCThIO» (2

gaca)



TUTST

* [IpumeHeHre MPOU3BOIHON sl UCCTIENOBAaHUHN (QYHKIIHI Ha
MOHOTOHHOCTH U 3KcTpeMyMbI. [locTpoenue rpadukos QyHkumii (2
gaca)

* [IpumeHeHre MPOU3BOJHOM ISl OTBICKAHHS HAMOOJBILIETO U
HAaUMEHBIIIErO 3HAYEHUI HENIPEPHIBHON (PYHKLIMN HA IPOMEKYTKE.
3a/1auu Ha OTHICKaHUE HAHOOJIPIINX U HAUMEHBIIINX 3HAUEHUN BEIUYUH
(2 gaca)

* Pemenue 3a1a4 Ha BEIYMCIICHHE IIOMIAAN TOBEPXHOCTH IIPU3MBI.
Pemienue 3anau Ha Temy «llupamuga» (2 yaca)

» Kommnanapusie BekTopa (2 daca)

* [Ipocreiimme 3aga4n B KOOpAMHATAX. BBIYKMCIIEHNE YTII0B MEXIY
MNPSIMBIMU U TIOCKOCTSIMU (2 yaca)

* [IpeoOpa3oBaHue BbIpaKEHUH, COAEpKAILUX paAUKabl (2 yaca)

* [loka3arenbHble ypaBHEHUS U HEPABEHCTBA (2 yaca)

* Jlorapudmuueckue ypaBuenus. Jlorapupmuueckre HepaBeHCTBa (2 yaca)

* IIpuMeHeHHEe OIpPEAEIEHHOIO MHTErpala Uil HAXO0XKICHHs IUIOLIAAU

KPUBOJMHENHON Tparneuuu (2 yaca)

Humuaap. Konyc. Yceuennsrit konyc. Pemenue 3anay (2 gaca)

Cdepa. [Tnomans chepsl. Pemenue 3amay (2 yaca)

O6bem napamnenenumnena. OobeM NpsMol IpU3Mbl U IUIMHApPA. Pemenue
3anay (2 yaca)

« OO0bem mapa u mwioniaas chepel. Permenue 3agay (2 yaca)

['paduyeckoe npeacrapieHNe CTATUCTUUECKUX TaHHBIX. Peienue 3amau
Ha BBIYHCIICEHNE BEPOSITHOCTEH CIydyalHbIX cOOBITHH (2 yaca)

* Pemienrie ypaBHEeHU U CUCTEM ypaBHEHM (2 yaca)

* Pemienue HepaBEeHCTB U CUCTEM HEPABEHCTB (2 yaca)

Cucrema OIleHUBAaHUS MTMCHMEHHBIX KOHTPOJIBHBIX PA0OT COBIAJAET C OHOM

MMPaKTHYCCKHUX pa60T. HpI/I 9TOM  YUHUTBIBAIOTCA  TOJIBKO  3aJJaHMUA,

pacmojIOXKEeHHbIE 10 TOPU30HTANbHOW 4YepThl. Eciam oOydaromuiicss BBITOIHSAET



0e30IMO0YHO BCE 3alaHud A0 YCPThbI, WU 3aTCM BBIIOJHACT JOIIOJIHUTCIBHBIC

3a/IaHusl, TO 32 KOHTPOJIbHYIO PA0OTY BBICTABIISIETCS JIBE OLICHKH «5».

[locne mnpoBeAeHUs KaXKAOM KOHTPOJBHOW pPabOThl MpeEnoaaBaTeIeM
IPOBOJUTCS TMHUCbMEHHBIA aHAIU3 €€ BBINOJIHEHUS MO Y4YeOHbIM rpymnmaM. B
aHaJIu3 BXOAMT CIIpaBKa O TIOJYYEHHBIX OLICHKaX W YKa3aHHWE TUIINYHBIX

JOMYIIEHHBIX OIIHOOK.

AHAJIWU3 NIPOBEICHHONW KOHTPOJILHOU PadoThI (00pa3ei)

I'pymma | Komn-Bo Kon-Bo cr., %
CT. IO HaHUCaBIIINX «5» «dy «3» «2» ycreBae-
CIIUCKY KOHTp. pao. MOCTH
M-19

JlonyiieHHbIe OMNOKH:

Ne

[IpoBepsiemoe ymeHue YwMmeer He ymeer
n/m (x0m-BO CT.) (K01-BO CT.)
1

Konrpoabnasi padora Ne 1

IosicHuTEILHAA 3aNIUCKA

Tema: «YucnoBble @yHkinuu. CBoiicTBa YHCIOBBIX (QyHKUUNA. Yucnosas
OKPY>KHOCTB
IIpoBepsieMble 3HAHMS M YMEHHMH: OOyuaromuiicst JOJDKEH HWMETh

OpPEJCTaBICHUE O TOHATUU «(PYHKUHS», OMPEIENSITh OCHOBHBIE CBOMCTBa
YUCIOBBIX  (yHKIMI, cTpoutrh rpadukd  GyHKUMA, JOHKEH HUMETh
IPEJICTaBICHUE O MOHITHHM «UUCIOBAs OKPYXKHOCTb», YMETh «CTABUTH» TOUKY
Ha OKPY>KHOCTH IO 33JIaHHOM KOOpAMHATE, NMPEICTaBIATh AYTy OKPYKHOCTH B

BHUJIC JIBOMHOTO HEpaBCHCTBA.



KOHTPOJBHAA PABOTA N: 1

BapuasaT 1

1. Samaer U yKa3aHHOE IpaBHI0 DyHKIIHIO ¥y = f(x):
P —x, ecta —2 < x = 0,
1) fi(x) =
Nax — 1, ecia x = 0
x%Z, ecim 0 < x < 2
2) f(x) = ’ ’
x + 1, ecniu x = 27
B cinyuyae mModoXHUTeIbLHOrIo OTBeTA:
a) HalauTe obgacTrhk onpegeleHudA (PYHKILHH;
0) BRIUMCIAHTEe sHadYeHHMA GYVHKIHMH B Toukax 0, 1, 3, —1;
B) TocTpoiiTe rpadmK QyHKI[MHA;
r) HalgWUTe TPOMEXKYTKY MOHOTOHHOCTH (HDYVHKI[HH.
2. Mccnenyiite QyHKIIHIO Iy = u;; + 4x% Ha YEeTHOCTb.
. 27T T
3. Ha uucaoBOil OKPYXXHOCTH B3ATHBI TOYKH M 5 ) N a) Haii-
AUTe Bce YHcaa {, KOTOPhLIM Ha JAHHONM OKPYMXHOCTH COOTBEeT-
CTBYIOT TOYKH, NpHHaMJexamniue ayre MN. CaoemaiiTe uepTesx.
4. SamaiiTe aHAMUTHYECKH I IIOCTPoiiTe rpaduk byHKIHE ¥ = f(x),
y KoTopoi E(f) = [1; +oo).
5. Hatinute DYVHKIINIO, o6paTHYO OVHKIHN y = 2 — x%, x

ITocTpoiiTe Ha OAHOM UYepTerKe rpadmK¥ 5THX B3aMMHO oGparT-

HBIX (QYHKITHI.

6. INsBecTHO, yTO MYHKIUA Iy = f(x) yOsIiBaeTr Ha R. PemnuTe Hepa-

BeHCTBO f(|2x + T|) > f(l>a — 3.

KOHTPOJIBHAA PABOTA N 1

Bapuaar 2

1. 3agaeTr am yKasaHHOe OpaBuno GyHKIHIO ¥ = f(x):

—x + 2, ecit -3 < x < 0,
D =) = {\f;+2, ecamn x = O
2) f(x):{x_z’ ecnmu x < 2,

x+ 1, ecir 2 < x < 47

B cayuae momoXHUTeIBRHOTO OTBETA:

a) maiinuTe obnacTs onpenegJeHnAa DYHKIIHNHA;

0) BRIUMCJAUTE 3HAUeHHA PYHKIMKA B ToukKax —4, —2, 0, 4;
B) nocTpoiite rpaduk (PyHKIHHA;

r) HalguTe IPOMEeXYTKH MOHOTOHHOCTH (YHKIIHHA.

2. Hccaenyiite dyHxnmuo y = J/x — 3 + x? Ha YeTHOCTH.

3. Ha unCJI0OBOH OKPYXHOCTH B3ATHEL TOYKH M (—g), N {%) Hazi-

OWTe BCe 4YMCcJa £, KOTOPBIM HAa SJAaHHOH OKPYHOCTH COOTBET-
CTBYIOT TOUYKH, OpHHamdexxamue ayre MN. CpenaiiTe uepresk.

4. 3agaiiTe aHAJIUTHYECKH H HOCTpoiiTe rpaduxk GyHKIHH ¥ = f(x),
v Koropoit E(f) = (—oo; —3].

5. Haiigure OyHKIHUIO, o6paTHyO0 GyHKIUN ¥y = x> + 7, x = 0.
IMocTpoiiTe Ha OAHOM UepTeXXKe rpadHKU HTHX B3aMMHO ob6par-
HBIX (QYHKITUIL.

6. UsBecTHO, uTO hyHKUUA Yy = f(x) Bospacraer Ha R. Pemure
HepaBeHcTrO f(lx — 8])) > f(2x + 5|).



KounrpouabHasi padora Ne 2

IHosicHuTeNLHAA 3aNIUCKA

Tema: «Cunyc u kocunyc. TaHT€HC U KOTaHTeHC. TpUroHoMeTpuueckue QyHKIUU
YUCIIOBOTO U YTJIOBOT'O APTyMEHTA»

IIpoBepsieMble 3HAHMS M YMEHHSI: YMETh BBIYUCIATH CHUHYC, KOCHHYC,

TAHIE€HC M KOTaHI'€HC 33JaHHOTO apryMeHTa (B TOM YHUCIJE U YIJIOBOTO). YMETh
BBIMIOJHATh ~ MpPeoOpa3oBaHME  TPUTOHOMETPUYECKUX  BBIPAXKEHUM €
UCITOJIb30BAHUEM OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB. YMETh pelaTh

IIPOCTENIINE TPUTOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA.



KOHTPOJIBHAA PABOTA N 2
Bapmaar 1

1. BraiumcaHTe:

r) tg == cos e + ctg (—%) sin %;

a) sin 510° — sin 270° ctg 270°.
sin®¢

2 — —— e,
2. YVopocTHATe BHIpAa>XeHHe cos® ¢ T2 () ctai”

3. PemruTe ypaBHeHHe:
a) sin ¢ = é—;

= T . _NOo
6)51n(5+t)_ > -

4. MizBecTHO, uTO ctg (t — m) = —% b2 4 < t < .
Ha#inuTe:
a) cos (% — t);

6) cos (T + t).

ol

5. PacrooJioduTe B NOpPAAKEe BO3PACTAHMA CHeAyIONiHe QWHCJIIAD
a=cos6; b=cos 7; ¢ =s8in6; d=sin 4.

KOHTPOJIBHAM PABOTA N 2
Bapmaar 2
1. BeramcaTe:

R 13m.
a) sin 6

6) tg (—13%)s

B) cos 1t + ctg 431':;

r) tg % ctg (—%) + cos 3—2" sin %;

o) sin 405° + cos 225° tg 225°.

2
2. YVopocruTe BhEIpakeHue sin? ¢t — ﬁ;)"tgt'
3. PemnTe ypaBHeHHEe:
a) cost = ‘;-;
T — 3
G) cos (5 + t) = 2 -

4. MaBecTHO, UYTO Cctg {3—27t+t)=§- b2 4 g =< £ < TT.
HadinuTe:
) tg (F —¢)s
6) tg (31T + 2).

5. PacoonosHTe B NopAgKe YORIBAHHMA CHAeVIOIIHe YHCJIA:
a=s8in 3; b =s8in 2; ¢ = cos 3; d = cos 4.



Kontpoabnast padora Ne 3

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «I'paduku TPUTOHOMETPUYECKUX GyHKIMA. CaoiicTBa
TpUroHOMETpHUecKnX GyHKIUU. ['padudeckoe pemenne TpUroHOMETPUICCKUX
YPaBHEHUIN

IIpoBepsieMble 3HAHUSI W ____yMeHusi: OOydyaromwuiics IODKEH 3HATh Kak

BBITJISAAT TpaduKU TPUTOHOMETPHUUECKHUX (DYHKIIMIA, YMETh UX CTPOUTH. 3HATH
CBOMCTBA  TPUTOHOMETPUUYECKUX  (QYHKIUH  (YETHOCTb,  HEYETHOCTH,
NEPUOAUYHOCTD). YMmerp  Tpaduyecku  WUIIOCTPUPOBATh  pELICHHE

TPUTOHOMETPUUECKUX YPABHEHUN.



KOHTPOJIBHAN PABOTA N 3
Bapmaar 1

1. He BRINOJHAA INIOCTPOESHMSA, YVCTAHOBHMTE, NPDHHAMIE KT K IDa-

Ky dyHKIIIAM Iy = —ctg (x + g) TOYKAa:

a) M (0; —/3);

6) P(g; 0).
2. MccnenyiiTe yVHKIIHMIO HA YeTHOCTb:
a) y = x? sin 8x;
6) ¥ = |ctg x| + cos x;
B) Iy = = sin x.

3. Mccrmenyitre dhyHEDMI0O I = |[ctg x| + cos x Ha mepmogmYHOCTE;

VKAaXHTe OCHOBHOII mepmol, eCcJiX OH CYIIeCTBYeT.

4. Pemnre rpadHuuyecKkn ypaBHeHHMe —tg x = 75

5. IMocTpoiiTe rpaduxk PYyHKIIHMKM, VEKaASAHHONA B OVHKTe a) manam 6):

a)y:cos(x—g)+1;

6) y = 2sin % x.

6. IITpm KaKoM 3HAYEeHHWH IapaMeTrpa d HepaBeHCTBO
a — x% = |sin x|
mMeeT egJMHCTBeHHOe peleHme? HalinmTe »TO peluneHHe.

KOHTPOJIBHAA PABOTA Nt 3
BapmaaTr 2

1. He BEIIIOJHAsA NOCTPOEHMs, YCTAHOBHMTE, IPDHHANJEIHT JIHM I'pDa-
Py byHKIIAM iy = tg (x — %) + 1 Touka:
a) M(x; 0);
6) P(O; —1).
2. MccrenyiiTe MGYyHKIIMIO HA YeTHOCTH:
sin 2x _
ayy = —z
Gy =tgx + 3 + x5
B) ¥ = |sin x| — cos x.
3. MccrnenyiiTe dyHKOHMIO iy = |sin x| — cos x Ha NMEepHMOAHMYHOCTE;
VKAa3HATe OCHOBHOI IepHOo, ecJIA OH cyIOlecTBYeT.
4. Pemnre rpadmHyecks ypasHeHHe ctg x = —\/§-
5. IMocTpoiiTe rpadMruk PYHKIHKM, YVEKASAHHOM B OYyHKTEe a) HAaHa 6):
a) y = sin (x —%) — 13
I
6) y = 3 cos 2x.
6. IIpx KaKOM SHAYEHHMM IapamMeTpa G HepaBeHCTBO

a + x* < |cos x|
mMeeT egMmHCTBeHHOoe pemmeHe? HalfinmTe 3TOo pellreHHe.



Konrpoabnasi padora Ne 4

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «ApKKOCHHYC, AapKCHUHYC, AapKTAaHIE€HC, apKKOTaHreHC. Pemienue
TPUTOHOMETPUUECKUX YPABHEHUHN C MOMOIIBIO 0OPATHBIX (PYHKITHIL.»

IIpoBepsieMble 3HAHUSI M YMEHMS: O6y‘IaIOHlI/If/IIC}I JOJDKCH 3HATh ITOHATHC

OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHIA, UX CBOMCTBA, JOJDKEH YMETh PelIaTh

TPUTOHOMCTPHUUCCKHC YPABHCHHUA C UX IIOMOIIBIO.

KOHTPOJIBHAN PABOTA N 4

Bapmaar 1

1. BeruamciHTe:
a) 2 arcsin _.._..-'22 - % arctg NET

1 V3

6) ctg (arocosz + arcsin T).

2. PemxnnTe ypaBHEeHHe:
a) 3sin?x + Tcosx — 3 = 0
6) sin?2 x — cos x sin x = 0.

3. HaiigmTe KOPpHH ypaBHeHHA sin (2x — 125) = »%, IIPHHAaLJIe a-
. 31
e moOJAyYHHTepBany |0; =< |
4. PemmnTe ypaBHEeHHWe sin (11: + %x) — sin (3—; — %x) = 0.
5. PemmnTe ypasHenmne 3 sin® x — 4 sin x cos x + 5 cos® x = O.

KOHTPOJIBPHAA PABOTA N 4

Bapuanr 2
1. BerayuciauTe:
a) 3 arcctg (--——J-—E) + 1 arccos ﬁ;
3 2 2
V31 1
0) tg [arccos > 2 arcctg J_?:

2. PeminTe ypaBHeHHe:
a) 2cos®?x + Hsinx — 4 =0;
6) sin? x + cos x sin x = 0.

3. HaiinmTe KOpHHM YpaBHEeHHHA COS (31: - %) = %, NPpHHATIeH A

e DOJAYVHHTepBaly (Jt; "32£ .

4. Pemure ypasHeHue /3 cos (n — 2,5x) + cos (g — 2,5.::) = 0.

5. Pemmure ypaBHeHue 3 sin*x — 3sin x cosx — 4dcos® x = —2.



KounrpouasHasi padora Ne 5

IHosicHuTEeNLHAA 3aNIUCKA

Tema: «Tpuronomerpuueckue (QyHKIMH CyMMBI U Pa3HOCTH apryMEHTOB.
dopMyIbl mepexojia OT MPOU3BEICHUN TPUTOHOMETPUYECKUX (YHKIUNA K HUX
cyMMe U Hao00poT. POpMyJIbl TBOMHOTO U MOJIOBUHHOTO YTJIa»

IlpoBepsieMble 3HAHUSA W yMenusi: OOydaronuiics JOJDKEH yMeETh

MOJIb30BaThCsA (POpMyJIaMH JJisi BBIYUCIEHHUS 3HAUYEHUS TPUTOHOMETPUUYECKUX
(GyHKUMIA, €clii apryMeHT 3aJlaH B BHUAE CYMMBI/Pa3HOCTH apryMEHTOB,

,Z[BOﬁHOFO HJIK ITIOJJOBHMHHOI'O apIryMCHTA.

KOHTPOJIBHAA PABOTA N& 5

Bapuasr 1
1. BeiuuciHTe:
a) sin 15°;
6) cos B8° cos 2° — sin 88° sin 2°;
B) sin 50° cos 5° — cos 50° sin 5°.

P cos 2o — sin*o
. HOIPOCTHUTE BBIDAMKEHME 5 4120  cosfor”

tg 4x — tg 3x - J3

3. PemunTe ypaBHeHHe 1+ tg 4% tg 3x

4. Haiinure KOpHH ypaBHeHHA 2 sin x + sin 2x = cos x + 1, nopu-

2
HaljnexxxXallqHue MNoJNAyVHHTepBalay I:_?n > ‘!C) -

5. Pemmure ypaBsHeHue sin 3x + sin 5x + 2 sin®

(11

6. MoxkarxkuTe, 94TO JJIA JAOGOro x cOpaiBeJIMBO HepABeHCTBO
cos (8 — x) cos x < sin (8 — x) sin x.

KOHTPOJIBHAA PABOTA N 5
Bapumaar 2

1. BEI4HMCJIHTE:
a) sin 75°;
6) cos 32° cos 2° + sin 32° sin 2°;
B) sin 95° cos 5° — cos 95° sin 5°.

2. W 1+ sin o
- ONOpoCTHTE BhIDAXMMIEeHHe 3 cos ot + sin 2o

. tg x + tg 2x
3. PeinuTeé ypaBHEeHHe 1 -tz x te 2x ig x tg 2x

4. HaiinnTe KOPHHM YPaABHEeHHWA COS X — cos 2x = 1, mpuHanjaesxa-

= 1.

31 .
mue OPOMEeXYTKY |~ 4 3 .

5. PemmurTe ypaBHeHHe cos X + cos 5x + 2sin®x = 1.

6. HoxarxkuTe, Y4TO OJA JIOO0Oro x caupaBelHuBO HepaABEeHCTBO
cos (10 + x) sin x > sin (10 + x) cos x.



Konrpoabnasi padotra Ne 6

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «AKCHOMBI CTCPCOMCTPUN U CIICACTBUSA M3 HHX. OCHOBHBIC TOHSTHS
CTCPCOMCTPHUH. OCHOBHBIC TCOPCMBI CTCPCOMCTPHUN

IIpoBepsieMble 3HAHUSI U _YMEHHSA: O6yanOIHHﬁCH JOJDKCH 3HAaTbh U IIOHUMAThb

dAKCHUOMBI, OCHOBHBIC IMOHATHA U TCOPCMbI CTCPCOMETPUU, YMCTh HMCIIOJIbB30BATh
HX B JOKa3aTCJIbCTBAX.

KounrpoabHas padora Ne 6

Bapuanrt 1 Bapmuant I1

npsiMmoii @. Moryt nu npsimbie b 1 C ObITh | TipsiMbIe D 1 C OBITH CKPELMBAIOIIIUMUCS?

0) Haitnure BC, ecmm AD = 10 cm, MN = | cwm.

 Ilpsmas MA  mpoxoautr  yepe3 | BepmmHy TpeyroiabHuka ABC u He mexwur

IJIOCKOCTH KBaJpara. AB u BC.

a) [Jokaxute, uro MA wu BC - a) [Hokaxute, yto CD wu EF
CKPEUIMBAIOIINE TPSMBIE. CKPEIIMBAIOIINE TIPSIMBIE.

6) Haiigure yron mexnay npsmeivu MA u 0) Haiigure yron mexny npsmseimu CD
BC, ecau . EF, eciu .

* Ilpsmblie a u b mnepecekarorcs. * Ilpsmbie a u b mnepecekarorcs.
[Ipsmass ¢ saBngercs ckpemmBaromeiicas ¢ | [lpamble ¢ u ¢ mapamiensHsl. MoryT iu

napayuienbHbIMu? » Ilnockoctb OPOXOOUT  uepe3
* Ilnockocth npoxomut  4epe3 | ocHoBanue AD tpamemmu ABCD. M u N —
cepenuHbl O00kKOBBIX cTopoH AB  m CD | cepenunbl O0KOBBIX CTOPOH TpaIeluy.
tpanemuu ABCD — touku M u N. a) Jlokaxwure, 4To .
a) Jlokaxxure, 4To . 0) Haitqure AD, ecu BC =4 cm, MN = 6

8 cm.  Ilpamas CD  mpoxoautr  uyepes

B

BepunHy kBazpata ABCD u ne nexut B | miockoctd ABC, E u F — cepeannsl oTpe3koB

u

Kontpoabnas padora Ne 7

IosicHuTEILHAA 3aNIUCKA

Tema: «I[lapamienbHOCTb NPSIMOM U IUIOCKOCTHU. [lapajuiennbHOCTh IIIOCKOCTEN

IIpoBepsiemble 3HaHus M __yMeHus: OOydyaromuiicss AOKEH 3HATh MOHATHE

napajyiebHbIX TOPSIMBIX B IPOCTPAHCTBE, NapajUICNbHBIX IIOCKOCTEH,
NapaJUyIeIbHOCTH MPAMOW M IUIOCKOCTH, JOJDKEH YMETh CTPOMTH YEpPTEX IO

YCIIOBUSM 3agadn n IMPOBOJANTH JO0Ka3aTCJIbHBIC PaCCyKACHUA C




WCIIOJb30BAaHUEM OIPEACICHUA U TEOPEM O MapauIeIbHOCTU TMPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE.

Konrpoabnas padora Ne 7

Bapuant I Bapuant I1
* JlaHbl mapajuiesIbHbIC INIOCKOCTH U . * Orpesku AB u CD mnapamnenbHbIX
Yepe3 TOuKH A wm B nmockoctd | HpSMBIX 3aKIIFOYEHBI MEXTY

NPOBEJCHBI  TpSMBIC,  TEPEeCeKaroIIne napajuIebHBIMA TUTOCKOCTSIMH. Haiinure

IUIOCKOCTh B TOYykax u . Haligute , ecin AB, ectu CD =3 cmM.

AB =5 cm. * Beppo 1M yTBEpXKIEHHE, UYTO
*  Bepno T, 4TO IIOCKOCTH IJIOCKOCTH  TMapajuleJbHbI, ©CIU  JIBE

napajuleNbHbI, €CIU TpsAMas, JiekKamas B npsiMbIe, JISKAIUE B OJHOHN IIOCKOCTH,

OJIHOHM IIJIOCKOCTH, MapajuieNibHa JIPYrou COOTBETCTBEHHO  MapajiedbHbl  JIBYM

MJIOCKOCTH? JIPYTUM TIPSIMBIM IPYTOM TIJIOCKOCTH?

e JIBe MIIOCKOCTH NapajuIeIbHbl MEXIY e U3 Touku O, nexamield BHE IBYX
coOoil. U3 touku M, He nexameld HU B [IapaJUICIbHBIX  IUIOCKOCTEMN u o,
OJTHOW M3 3TUX IUIOCKOCTEH, HM MEXAy | IMpOBEAECHbl TpPU Jy4a, [EpeceKarole
IIJIOCKOCTAMHU, HPOBCACHBI ABC IIPAMBIC, IINIOCKOCTH MU COOTBCTCTBCHHO B TOYKax
[IEPECEKAIOINE 9TH mwiockoctd | A,B,C u (). Haiigure nepumerp , ecnu , .
COOTBCTCTBEHHO B TOYKax u . n .

H3BecTHO, uTO , , . Halinure .

Kourpouabnas padora Ne 8

IHosicHuTEeNLHAA 3aNINCKA

Tema: «llepneHIUKYJIApHOCTh NPSIMOM M IUIOCKOCTH. lloHATHME yria mexny

HpﬂMOfI U TJIOCKOCTBIO. YTON MCXKAY IIIOCKOCTAMM»

IlpoBepsieMble 3HAHHSA H yMenusi: OOyuarmonuiics JOJDKEH UMETh

IpeJICTaBICHUE O MEPIEHAUKYIIPHOCTH MPAMON U TUIOCKOCTH, 00 YTl MEXIy
NPSIMOM U TUIOCKOCTBIO, O ABYTPAHHOM YIJIE, IOJDKEH YMETh CTPOUTH YEPTEXK IO
YCIOBUSIM  3aJadd WU NOPOBOJAWUTH  JIOKA3aTENIbHBIE  PACCYXKICHHUS  C

HCIIOJIb30BAHUCM YKA3aHHbBIX 3HAHUU.



KontpoabHasi padora Ne 8

Bapuanrt I

1.Jlmuna croponsl pom6a ABCD pasna 5 cwm,
mHa auaroHanu BD paBna 6 cm. Uepes
Touky O TepecedeHUs nuaroHaieil pomoa
npoBezeHa npsamas OK, meprneHIuKyIsipHas
ero mmiockoctu. Haiinute paccrossHue OT
Touku K 10 BepinH pomOa, eciiu OK = 8 cMm.

2. Jlnuna KaTeTa MPSAMOYTOJIBHOTO
paBHOOEPEHHOTO TpeyrojbHUKa paBHa 4
cM. IInockocts , mpoxonsmias 4yepes3 Karer,
o0pasyerT ¢ MI0CKOCTHIO0 TPEYTOJIbHUKA YTOJI,
BEJIMYMHA KOTOPOro pasHa . Haiiogure mimny
MPOEKUNHU TMIOTEHY3bl Ha TJIOCKOCTb .

Bapuant 11

1.JIIMHBI CTOPOH MPSIMOYTOJBHHUKA PaBHBI §
nu 6 cm. Uepes Touky O mnepecedeHUs: €ro
nuaroHaned  mpoBeneHa — npsamas  OK,
MepHEeHANKYJISIpHas ero MIJIOCKOCTH.
Haitaute paccrosinue ot Touku K 10 BepIIMH
IpsIMOYyToJIbHUKA, ecian OK = 12 cMm.

2. lnuubl  cTopoH  TpeyroiabHuka ~ABC
COOTBETCTBEHHO paBHBI: BC = 15 cMm, 4B =
13 cm, AC = 4 cm. Yepes cropony AC
MIPOBEACHA IUIOCKOCTh , COCTaBJAOIIAs C
MJIOCKOCTBIO JIAaHHOTO TPEYTrOJIbHUKA YTOJl .
Halinure paccrosHue oT BepmidHbl B 10
TIJIOCKOCTH .

Konrpoabnasi padora Ne 9

ITosicHuTeILHASA 3aNMUCKA

Tema: «Hucnossie nocienoBarenbHoCcTH. [Ipon3BogHas PYHKIIUN.»

IIpoBepsieMble 3HAHUA M YMEHMH: OOyuaromuiicsi JIOJDKEH HMETh

MPEACTAaBICHUE O YKCJIOBOW TMOCIEAOBATEIBLHOCTH, CIOCO0ax ee 3aJaHusl,
BBIYKCIICHUH 33/JIaHHOTO 4YJIieHa TIOCIE0OBATeIbHOCTH M0 o0IIeil dopmyie.
CTyneHT JOJKEH 3HATh MPOU3BOJHBIE OCHOBHBIX JJIEMEHTAPHBIX (PYHKIUN H
yMETh HaxOJWTh TMPOU3BOAHBIC, MPUMEHsIST Kak (OpMysbl, Tak M IpaBUiia

nuddepeHnnpoBaHus.



Konrpoabnasi padora Ne 9
BapuanaT 1

1. Brruncaure 1, 5 1 100-if yjneHEl IDOCHegOBRATE/IEHOCTH, €CJIH ee
n-ii unen sanaerca dopmMyJaoii x, = (—1)"—25'3-1__—:-
2. IlpeagcrassTe GECKOHEUHYIO NEPHOAUIECKYIO JECATHIHYIO ADOOH

1,(18) B Buae oOBIKHOBEHHOH OpoboH.
3. HaiinnTe OpPpOHIBOOHYIO QVHKILHM:
3

a)y=5x4—2x3+§—7;

0)y = 2Jx + % sin x — 3 tg x;
B) y = Jx(5x — 3);

X
Y= =1
4. Haiinure yrnoroil koaddunmuenT KacaredbHOI K rpaduky QyHK-

ouM y = —3 sin 2x + 5 cos 3x — 7 B Touke ¢ abeonuccoit x, = %.

5. NokaxxkuTte, 4To GyHKIHA ¢ = (2x + 3)? yaoBmeTROpAET COOTHO-

menmio 3y = (2x + 3)° - éz'—

1.

2.

3.

6. Haiimure 3HaAMeHAaTe b DECKOHEYHO yORIBAKOIIEIl reomerpuue-
CKOM ODporpeccHy, y KOTOpPOH KaIObelii uneH B 6 pas Goasine
CYMMBEI BCEX €€ MOCJeLYIOUIAX YIeHOB.

BapuanTt 2

Beiuucaure 1, 7 u 200-ii yineHBl TOCHAEeAOBATEBHOCTH, €CJIH ee
n-it unen samaercsa dopmyaoit x, = (—1)" T N2 + 3n).
IIpeacraBeTe GECKOHEYHYIO NEPHUOAUYECKYIO JeCATHYHYIO APO0hL
2,(27) B Buae oOBIKHOBEHHOM ApOOH.

HaiiginTe NTpOM3BOOHYIO DYVHKIIMHA:
5]

a)y=T7x%+ 38x* — o= + 4

6)y=—3\/.1_c +%cosxﬂ%ctgx;

B)y = Jx(—2x + 1);

I‘) y = xe x_ 1'
Haiingure yriaoBoil koaddHIIMeHT KACATENRHON K rpaduky GyHK-

o Yy = —7 cos 3x + 2 sin 5x — 3 B Touke ¢ abcuuccoit x, = %-

HMoxaxure, uro dyurmua y = (2x + 5)'° yonosnersopsier coorHO-
mresuo 8000y'%(2x + 5)'7 — (v')® = O.

Cymma OeckoHedHOH reoMerpHuyecKoill nmporpeccum pasHa 4,
a cyMmMa KBaAPATOB ee 4JIeHOB paBHa 48. Haligure nmepBulil unen
M 3HAMEHATEeJb IIPOI'PpecCHH.



Kounrtpoabnas padora Ne 10

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «YpaBHeHue KacartenpbHOM K rpaduky QyHknuid. HccnemoBaHue
GyHKIIMA HA MOHOTOHHOCTB M DKCTPEMYMBI U TIOCTPOCHHE €€ rpaduKa.»

IIpoBepsiemble 3HaHUSA M_yMeHusi: OOydYaromuiics JOJKEH YMETh COCTaBIATh

ypaBHEHHE KacaTelbHOW K rpaduky QyHKIUU 10 3aJaHHOMY aJITOPHUTMY.
OOyuaromuiics JODKEH 3HAaTh QITOPUTM  HCCIeAOBaHUMA (YHKIMH Ha
MOHOTOHHOCTb M JKCTpeMyMbl. CTyaeHTbl, oOydaromuecss Ha «OTIMYHOY,
JOJKHBI YMETh CTPOUTH rpa@uK GyHKIUH, UCIIOJIb3YS IPOU3BOJHYIO.

KounrpouabHas padora Ne 10

Bapuasar 1

1. CocTaBbTe YpaBHEeHHEe KacaTeJdbHOH K rpadHry GyHKIIHH

= si — 2r - =
y—51n(3x 3)BTquex—3-

2. CocTaBpTe YPABHEHUA KACATEJIBHBIX K rpad®HKy QYVHKIIHHA
y=x*+ x* — 2 B TOUKaAX ero mepecedYeHnsl ¢ OCLI0 abcmucce. Haii-
AHTEe TOUYKY IepecedeHHs 3THX KacCATEeNbHBIX.

3. Uccnenyiite dyHKIHIO ¥ = x* — 2x% — 3 Ha MOHOTOHHOCTBL H

SKCTPEMYMEI B IIOCTPOMTEe ee rpadmHx.

4. HalinnTe sHaYeHHMe IDapaMeTpa @, IPH KOTOPOM KacATeJdbHAsA K
rpaduky dyvEEKINH ¥ = a(l + sin 2x) B Touke c abGcigiccoil x = 173':

napajjgenbHa OGHCCEeKTPHCEe NepBOoM KOOPpOHMHATHOI 4YeTBepTH.

Bapuant 2
1. CocraBbTe ypaBHEeHHEe KacaTeJbHOH K rpadpukxKy QyHKIIHMH

L
y = cos (E—2I) B TOUKe X = g
2. CocTaBbTe YPaABHEeHHUA KACATEJBHEIX K rpadmxKy dyHKINH
y = x* — 2x? — 8 B TOYKAX ero ODepecedeHHs C OCbIo abcouce.
Ha_ﬁnn're TOYKY NepecedeHHA 3THX KacaTeJbHbIX.

3. UccnenyiiTe yHKOUIO y = X — X° HAa MOHOTOHHOCTb H 3KCTpe-
MyMEBI 1 ODOCTpo¥Te ee rpadhmuk.

4. HaiiguTe 3HaYeHHWe [IapaMeTpa a, IPHU KOTOPOM KacaTelbHada K
rpadHury GyEKIHHE ¥ = a(7 + cos 2x) B Touke ¢ abcmuccoit x = %

nmapanjiejJbHAa OpAMON y = —/3x + 7.



Kounrpoabnas padora Ne 11

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «Haumenbmee wu HamOosbliee 3HaYeHUss (QyHKUUU. Perienue
MPUKIIAIHBIX 3a/lad Ha HaXO0XXJICHUE HAUMEHBIIEr0 M HaWOOJBIIErO 3HAYCHUS

byHKITAI

IIpoBepsieMble 3HAHHUSI U _YMEHHSI: O6yanOIHHﬁCH HOJDKCH 3HATb aJITOPUTM

HaXO0XACHUA HAMMCHBIICTO M HauOOJBIIEr0 3HAYCHUS (I)YHKI_[I/II/I H YMCTb €TI0
IIPUMCHATD. O6yqa10nmﬁc;l AJOJDKCH YMCTHb PCIIATh IIPHUKIAIHBIC 3aJd49d Ha
HaXO0XIACHHUC HANMCHBIICTO 1 HanOOJIBIIETO 3HAYCHUS (bYHKI_II/II/I

KonTtpoJsbHas padora Ne 11
Bapuanar 1

1. HafinuTe HauMeHbIIee M Hauboablllee 3HaAYEeHUA DYyHKIIHN:

ayy = 3‘3*?— - —g—:ﬁ + 6x + 10 Ha oTpeske [0; 1];

6) y =cosx — /8 sin x Ha orpeske [—m; O].

2. HalinuTe gUAroHaJbs NPAMOYTOJBHUKA HAWOONBINIEH ILIOIIANH,
BOMCAHHON B NPAMOYIOJBHEINR TPeyrojJdbHHUK ¢ KaTeTaMu 18 cm
" 24 cM ¥ MMeIIero ¢ HUM odmuii npamMoi yroJ.

x* — 8x, ecniu x < 0,

3. HccaenyiiTe HKIHIO i =
PyHxmmo y {sinx,ecnl—[()ﬁ;xsén

Ha MOHOTOHHOCTEB H 3KCTPpEeMYyMBLI.

1 3
4. TIpu KaKUX 3HAYEHUAX NapamMeTpa a ypasHeHue 3x° —x—1=a

HMeeT TPH KOpHAa?

BapuanT 2

1. HaiimnTe HauMeHbIIIee ¥ HaAHOOJIbIIIee 3HAYEHUA (DPYHKIIMK:
a) y = 3x* + 4x® + 1 Ha oTpeske [—2; 1];

6) y = 2 sin x + sin 2x Ha oTpeske [0‘- %]-

2. B npaMOyroJIEHOM TPEYTOJLHHKE ¢ KaTeTaMu 36 u 48 ma rumo-
TEeHy3e B3ATA TO4YKa. V3 Hee IpoBeneHBI NPSMBIE, MAPAJIIEIb-
Hble KaTeraM. ITony9Hiacsa ONPAMOYTIOJABHHK, BIUCAHHEIH B AaH-
HBIE TpeyroasHukK. I'le Ha rumoTeHyse HaLO B3STEH TOYKY, UTO-
OBl IJIOLIAAEL TAKOrO HNPAMOYIOIBHHKA ObLIa HaAMOGOJIBIIEH?

2cosx + x, ectn 0 < x < T,
x3 + x+ 2, ecom x < 0
Ha MOHOTOHHOCTHL M 9KCTPEMYMEI.

3. UccnenyiiTe QyHKIIUIO I = {

4. TIpu KaKUX 3HAUYEHHAX nMapaMeTrpa a ypaBHeHHe gx"’ —b6x—2=a

HuMeeT ABA KOpHA?



Konrpoabnas padora Ne 12

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «HpI/IBMa, nmupamMuyjaa, IpaBUJIbHBIC MHOT'OTPAaHHUKU)

IIpoBepsieMble 3HAHWUSI M YMEHMS: OOyuaromuiicst JTOJKEH YMETh

M300pakaTh OCHOBHBIC MHOTOTPAHHUKH: MPU3MY, TMUPAMHUAY M TPABUILHBIC
MHOTOTpaHHUKU. OOydarIuics T0JDKEH 3HaTh MOHATHA W (QOPMYJIBI IS
BBEIUHCIICHUS IUIONIAJIEN OOKOBOM U TIOJIHOM TMOBEPXHOCTH PA3TUYHBIX
MHOTOTpaHHUKOB.  OOyuarornuiics JIOJDKEH  YMETh  HCIOJIb30BaTh
IUIAHUMETPUUECKUE 3aKOHOMEPHOCTH TIPU PEIIEHUN CTEPEOMETPUUECKHX 3a/1a4.

KonrpouabHasi padora Ne 12

Bapuant I Bapuanr 11

* OcHoBaHHE MpPSIMOH HpPU3MBI — * OcHoBaHHME MNpsAMOH  NOPUBMBI  —
IPSIMOYTOJIBHUK € KareraMu 6 u 8 CM. | IpAMOYroJbHUK C THUIOTEHY30i 12 cM u
Haiinute mnomane 60koBoi moBepxHocTd | kKatetoM 12 cm. Haiinure momans G0KOBOI
MPU3MBI, €ClIi €€ HauOoJblIas OOKOBasl | IOBEPXHOCTH IPU3MBI, €CIM €€ HaWuMEHbIIas
rpaHb — KBajpar. O0KOBas IrpaHb — KBaJparT.

* boxkoBoe pebpo MIPAaBUIILHOU * Beicora MPaBUIbHOMN
YeThIPEXyroJIbHOM MHUpaMuAbl PaBHO 4 CM | UETHIPEXYTrOJbHOW NHpaMUIbl paBHA CM, a
u o0Opa3yeT C IIJIOCKOCTbIO OCHOBAaHHUA | OOKOBOE pEOpPO HAKIOHEHO K IUIOCKOCTH
MUpaMHJIbI YTOII . OCHOBaHUS TUPAMU/IBI TTOJT YTIIOM .

a) HaiinuTe BBICOTY IMpaMU/IBI. a) Haiinute GokoBoe peOpo mupamMuibl.

06) Haiigure t1uomaar  OOKOBOM 0) Haiinure TLJIOIA T OOKOBOI
MOBEPXHOCTU MUPAMMU/IBI. MOBEPXHOCTHU MMUPAMMU/IBI.

e PeOpo mpaBWIBHOTO  TETpadpa * PeGpo mpasunmsHOTO TeTpadapa DABC
DABC paBHo a. Iloctpoiite ceuenue | paBHO a. IlocTpoiite cedeHue TeTpaspa,
TeTpadpa, MPOXOJsllee Yepe3 CepeluHy | mpoxojsiiee uepe3 cepenuHbsl pedep DA u
pebpa DA napamnensHo miockoctu DBC, u | mapamnensHo pedbpy BC, u Haiigute miomans
HaWUTe MIOUa/lb TOTO CEYECHHUS. 9TOTO CEYECHHUS.

KonTpoabnas paéora Ne 13

IosicHuTEILHAA 3aNIUCKA

Tema: «IloHsiTHE BEKTOpa B IPOCTPAHCTBE»

IIpoBepsiemble 3HAHMSA U_yMeHusl: OOydarOmUNCs JOKEH YMETh BHIYUCISATh

KOOpAMHATBI BCKTOpa IO KOOpAWHATaM €ro Hadajla W KOHILd, AJIMHY BCKTOpA,



HaxoanThb pPaCCTOAHUC OT TOYKH JO IINIOCKOCTHU C HCIIOJIb30BAHHUCM IIOHATHA

BEKTOpA.

Konrpoabnas padora Ne 13

Bapuanr I

* Haiiqure KoOpAMHATBI BEKTOPA , €CIIU
A(5;-1;3), B(2;-2;4).

» Jlansl BexTOpbel U . Haitgure .

e H300pa3uth CHCTEMY KOOpIWHAT
Oxyz wu mnocrpouth TOUKy A(1;-2;-4).
Halimure paccrossHue OT 3TOHM TOYKH JI0
KOOPJMHATHBIX TIJIOCKOCTEH.

Bapuanr 11

» Hailinure KOOpaMHATBI BEKTOPA , €CIIH
C(6;3;-2), D(2;4;-5).

» Jlanbl BexTOpbl U . Haitgure .

e U300pa3uth cucremy koopaunar OXyz
u mnoctpouth TOuky B(-2;-3;4). Haiinure
paccTosTHUE OT ATOM TOYKH 10 KOOPAMHATHBIX
IIJIOCKOCTEM.

KonTpoabHasi padora Ne 14

IHosicHuTEeNLHAA 3aNINCKA

Tema: «B3aumHoe PacCIIOJIOKCHNC BCKTOPOB B IIPOCTPAHCTBC. Hcnonb3oBaHue

BEKTOPHOU aJireOpbl MpU PEIICHUH CTEPEOMETPUUECKUX 3a1a4»

IIpoBepsiemble 3HaHusi M_yMenusi: OOydarouuiics T0JDKEH YMETh HAXOIUTh

YIOoJl MEXIy BEKTOpaMH, 3HATh

IMPOU3BCACHHUA BCKTOPOB U

ITOHATHUA

HCIIOJIB30BaTh

CKaJIIpPHOTO KW  BCKTOPHOIO

UX A pCIICHUA  3adad.

OOyyaromuiics JTOJDKEH YMETh NMPUMEHATHh 3aKOHBI BEKTOPHOM anreOpbl IS

pELIEHUs] CTEPEOMETPUUECKUX 3a1a4.

Kontpoabnas padora Ne 14

Bapuanr I

» JlaHbl BeKTOpHI , mpuyeM . Haiitu a) ;
0) 3HayeHWe m, HpU KOTOPOM BEKTOPHI
NEePIEeHIUKYISIPHBL.

* Haiinure yron mexnay npsmeivu AB
u CD, ecut A(3; -1; 3), B(3;-2; 2), C(2;
2; 3), D(1;2;2).

o Jlan nmpaBmisHBINA TeTpadap DABC c
pebpom a. Ilpu cuMMeTpuM OTHOCUTENBHO
rutockoctd ABC Touka D mepenuia B TOUKY .
Haiinure .

Bapuanr 11

* Jlanbl BekTOphl , puueM . Haiitu a) ;

0) 3HaueHHMe m, IMPU KOTOPOM BEKTOPHI
MIEePIEeHIUKYISIPHBI.
* Haiigute yron mexnay npsmeivu AB u
CD, eciu A(1; 1; 2), B(0; 1; 1), C(2; -2,
2), D(2;-3; 1).
o Jlan mpasmisHBIN TeTpasdnp DABC ¢
pebpom a. Ilpu cuUMMETpUH OTHOCHUTEIBHO
toukn D twrockocte ABC mepenmia
miockocTs. Haligure — paccrosiHue Mexny
9THUMHU IIOCKOCTSIMH.




Kounrpoabnas padora Ne 15

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «Crenenu u kopHu. CreneHnbie QyHKIUN»

IIpoBepsiemble 3HAHUSA U_yMeHusl: OOydarOmUNACS TOMKEH YMETh BHIYUCIISATH

KOPHH N-il CTENEHU U3 JACHCTBUTENBHOTO YMCIIA, IPEOOPA30OBHIBATH BHIPAKEHUS,

coliepkalue KOpHU H creneHd. OOyyaromuidcss JOJDKEH YMEThb CTPOUTH

rpauKu CTENEHHBIX (QYHKITHA.

Konrpoabnas padora Ne 15

Bapmuant 1

1. BeIuHcCJIHTE:

a) $¥~100000;

6) ¥1296;

B) —$§/0,000064 + ¥-1331.
2. PacmioJIOXKHUTe 9YHUC/AA B MOPAAKe VObIBAHWUA: %_1; \/ﬁ; ‘thﬁ
3. ITocTpofiTe rpaduK DYHKILAHA:

ay=Yx -2 + 1;

6) y= —¥x+1 — 2.
4. BeIuMcjauTe: \;'40@ - 4%”%.

5. HalinuTe 3HaA4YeHHWE BLIPAXEeHHA

Jov® — ¥8b® — 4256b6* + 42401 npm b = JT — 3.

6. Pemnure ypaBHeHHe 5/x — 2 = —x + 4.

Bapuant 2

1. BerunuciauTe:

a) ¥-4096;

6) ¢/0,000064;

B) {-128 + #0,0625.
2. PacrososkuTe umMCIa B MOpsAKe Bospacranusa: ¥2, ¥3, ¢11.
3. ITocTpoiite rpaduK PYHKIMM:

a)y=Yxr+1 -2

6)y=—-4x -2 + 1.
4. Beraucaure: 6475 — 2\}15\/'_2“—.
5. HafimTe 3HaueHUe BLEIPDAYKEeHHUA

V25a% + ¥64a® — Y16a* — ¥676 npu a = ¥26 — 3.
6. Pemure ypassenne Yx + 2 = —x — 4.



Kounrtposabnas padora Ne 16

ITosicHuTEIbLHAA 3aIMCKA

Tema: «Iloka3arenbHas q)YHKHH}I, IMOKAa3aTCIIbHBIC YPABHCHUA U HCPABCHCTBA»

IIpoBepsiemble 3HAHMA M _yMeHusi: OOyyaromuiics JOKEH YMETh BO3BOAUTh

JNEUCTBUTENLHBIE dYHCIAa B JpOOHYIO CTENEHb, pEIIaTh IOKa3aTeIIbHBIC
ypaBHEHUs, CTpOUTh TIpaduk mnokazareabHOM  (yHKuMH.  CTyIEHTHI,
oOydJaromnrecss Ha «OTJIMYHO», JOHKHBI YMETh CTPOUTh YPaBHEHUE KacaTeIbHOU
K rpaduKy moKazaTeabHON (QyHKIIUU.

Kontpoabnasi padora Ne 16



Bapuanrt 1

1. BriuncauTe:
a) 55

2y,
) (2) s
1 1
B) 32° — 642;
1 1 2
r) (3 —23)(9 + 3 - 2% + 28),
2. ITocTpoiiTte rpaduK QYHKIIHHA:
1
a)y = x3% — 3;
6) y = 3 L.

3. Pemure ypaBHEeHHE:

a)sf§-35”=§;

6) 9°+ 6 - 3" ' — 15 = 0.

1

4. PelmruTe HepaBeHCTBO (%)a(x_g) < (74%)19.

5. CocTaBhrTe YpPABHEHUWE KACATEJABHONH K rpaduxy QYVHKIIHH

2
y = gxa — x % B Touke x = 1.

(%) , ecamn x = 0

Yx +1, ecmux x < O.

6. Nana dyuxnua y = f(x), rae f(x) =

a) Berumcaure: f(—1), 7(3).
6) ITocTpoiiTe rpad®ux GYHKIINHA.
B) Haifigure obaracTs 3HAYEHWH QYHKIIMIH.
r) BelacHUTe, NPpHM KAKHWX 3HAYeHMAX NapamMmeTpa a ypaBHeHHe
f(x) = a mmeeT gBa KOpHA.
BapuasaT 2

Brrumncaure:
a) 374

6) (%)_1;
B) 27% + 49é;

2 2 a
r) (1 + 531 — 53 + 53).
ITocTpoiiTe rpadhuk GYVHKITHN:

(2

a) y = (x + 13;
&)y=(3) +1.
PemruTe ypaBHEeHHE:

a) V2 . 2 = 1

6) 4°+ 2% — 12 = 0.

PemrnTe HepaBeHCTBO (%)“a+ = > (2L5)“i_x -

. Haifinmre HaumboJblnee M HAMMEeHbIIee 3HAYEHUA QYVHKIHH

2
y = %xﬁ — %x3 Ha orpeske [0; 8].

3 - 2, ecitt x < 0

Hdana dyHxnua y = f(x), rae f(x) = { Y T 1. eon - o
— » H X .

a) Berauucaute: f(—2), (7).

6) INocTpoiiTe rpaduK DYHKITHH.

B) Haiigute o0sacTh 3HaYeHHNH DYVHKITHH.

r) BeigacHHTEe, OPH KaAKHX 3HAYEHHAX IapaMeTpa a VpaBHeHHe
f(x) = a mMeeT nBa KOPHA.



Kontpoabnas padora Ne 17

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «Jlorapudpmuyeckas QyHKIMS, JorapupmMuUeckue ypaBHEHHS W
HEPABEHCTBa»

IlpoBepsieMble 3HAHUSI M ___VMEHHS: O6yqa10111m710;1 JOJDKCH 3HATb

onpejeneHue jorapudma, cBoicTBa JorapudmoB U (Hopmyibl mepexoaa K
HOBOMY OCHOBaHHUIO Jjorapudma. OOydaromuics ITOMKEH YMETb CTPOWTH
gorapuMUUYEcKyr0 (QYHKIMIO ¢ pemaTh JorapuMUYECKUe ypaBHEHUS.
Crynentsl, oOywaromuecs Ha «OTJIMYHO», JIOJDKHBI ~ yMETh  pellaTh
JorapuMuyYecKre HEPaAaBEHCTRA.

KonTpoabnas padora Ne 17

BapuaaT 1

1. BeruucauTe:

a) log, (64{{5);

5) 251 - 10g510_
2. TTocTpoiiTe rpad®duK QyHKIITHHK:

a) y = log, x + 2;

2
6) vy = log, x3.

3. Pemrure ypaBHEeHHe:
a) logs(x + 3) = 2 — log; (2x + 1);
6) logix — 2log,(8x) — 1 = 0.

4. PemrnTe HepaBeHCTBO log, x < 11 — x.

5. PemruTe ypasHenume 100% * — 8x'S* = 20.

Bapuanr 2

1. BriuncauTe:

a) log,(32316);

6) 36' &2
2. ITocrpoiiTe rpaduK QYHKIIMH:

a) y = log,(x — 3);

3
6) y = log, x°.

3. PeuiuTe ypaBHeHHE:
a) log; (2x — 5) + log;(2x — 3) = 1;
6) 1gZ2x + 41g (10x) = 1.

4. PeurnTe HepaBeHCTBO log, x = x — 6.
5

2 2
5. PemiuTe ypaBHeHHe x'°%* — 3 = g,



Kountpoabnas padora Ne 18

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «Jlorapudmuueckue HepaBencTsa. JuddepennupoBanme nmokazaTelabHON
U JIorapupMuIecKon QyHKITUI»

IIpoBepsiemble 3HAHMA M __yMeHusi: OOyyarouiuiicss T0JDKEH YMETh peliaTh

JorapupMUUEcKue HepaBeHCTBA U MIPUMEHSTh IPOU3BOIHYIO JUTS HCCIIEIOBAHUS
¥ TIOCTpOEHUS TpaduKOB MOKA3aTEIbHON U JToTapuPMUUECKON (QYHKITHIA.

KonTpoabnas padora Ne 18

BapsmaaT 1

1. PemunTe HepaBeHcTBO log; (x + 3) = —2.
2

2. PiccnenyiiTe GyHKOHO ¥ = e (2x + 3) Ha MOHOTOHHOCTE M 3KCT-

PEeMYMEI.
3. HannmiumTe ypaBHEeHHMEe HKacaTeJIbHONM K rpadmuxy PpyVHKIIHAKM
v = In (ex) B Touxke x = 1.

4. PemiuTe ypaBHenue log; x> + log, 5 + 3 = O.

5. PeurnTe cHCTEMY YPaBHEeHHH
1 -y
(__) = 32x-5
o
log, (8y + 8x — 3) = log,lg 10000 + log,, x®.

Bapuasr 2

1. PemuTe HepaBeHcTBO log, (x + 5) = —1.
3
2. HccaeayiiTte dyHKOHUO Iy = e* (3x — 2) HA MOHOTOHHOCTb M 3KCT-
pPeMyMBbI.

3. HannminTe VpaBHeHHEe KACATENbHOH K rpaduxy bDyHKIOHH
v =1In(2x — 5) B Touke x = 3.

4. PemiuTte ypasHeHMe log, 2 — 1 = 4 log,Vx.

5. PemrnTe cHCTEMY YDPABHEeHMIA

{z)” - o

log, (4y + 6x — 12) = lg log,1024 + log,, x2.
Konrpouabnas padora Ne 19
IHosicHUTEeNLHAA 3ANIUCKA

Tema: «IlepBooOpa3Has u UHTETpaI»

IIpoBepsieMble 3HAHUSI M YMEHMS: O6yanOMHﬁCﬂ JOJIZKCH 3HATb IIOHATHC

nepBooOpa3Hoil (QyHKIMM W yMETh HAXOAWTh MEPBOOOPA3HBIC, HCIOJB3YS

Ta0JMILy MEepBOOOPA3HBIX W MPaBUIIA BHIYUCICHUS MepBOoOpa3HbiX. CTyAeHTHI,



OOy4aroluecss Ha «OTIUYHO», OJDKHBI YMETh BBIYHMCIATH IJIOAAb IUIOCKUX
(Guryp c Ucroap30BaHUEM OIPEIETIEHHOT0 HHTErpaa.

KonTpoabnas padora Ne 19
Bapuasar 1

1. HoxkayxuTe, 4yro QyHKOuA i = 4x° + 2 sin 2x — i — 5 ABIAeTCHA

nepepoobpaszHoil ansa dyHKnuu y = 36x% + 4 cos 2x + %,

2. Nns nanHo¥ yHKOMH iy = 4 cos 2x — 3 sin x HallguTe TY II€pPBO-
o0bpasHyo, rpadHMK KOTOPOH HNpPOXOoAMT Yepesd 3aJaHHYIO TOUYKY
A(—m; 0).

3. BLiuMcaMTe MHTErpAa:
2
a) S dx® dx;
1

6) 2 sin 4x dx.

=l L]

4. BrraucnurTe naomases Gurypsl, OrpaHUYeHHON JIMHHAMMA
y=x>—4x + 5, y=x + 1.

5. U3BecTHO, UTOo dyHKIHUA Yy = F(x) — mnepBoobGpasHasa ana byHK-

numn y = (x* — 9x)Jx — 2. Hccnenyiite byaxnmio y = F(x) Ha
MOHOTOHHOCTE M 3KCTPDEMYMBI.

Bapuant 2

1. Hoxkaxkure, 4To QyHKIUa y = —3x8 + 2tgx + v—x + 5lnx - 7

ABJIAETCA IIepBoobpasHol ANA QYHKIIHNHA
2 1 5
y = —24x" + P N * x°

2. Ina nauxoit dyHKIHH ¥y = —2 cos x + 5 sin 2x mafigure TY nepso-
00pasHyo, rpad®HK KOTOPOIl NPOXOJHUT 4Yepes 3aJaHHYIO TOUKY

T, 5
a3 3)
3. BeruHcINTE HHTErpasi:

3
a) 56x2 dx;
1

4 cos 2x dx.

=)}
Pty
FEI T 1]

4, Beraucante naomiank GUrypsl, orpaHUYeHHOR JHHUAMK
y=—x2+8x+4,y=x+ 1.
i

5. Ha3BecTHO, uTO hDyHKIHA ¥ = F(x) — mepBooGpasHasn .nha bvHK-

oy y = (x* — 16x)J/x — 3. Hecnenyiite dyakmmo y = F(x) Ha
MOHOTOHHOCTE W 3KCTDEMYMBI.



Kountposabnas padora Ne 20

ITosicHuTeIbLHASA 3aNMUCKA

Tema: «Tena BpameHus»

IIpoBepsieMble 3HAHUS M YMEHHUS: O6yqa10u1m710;1 JOJDKCH 3HATbh ITOHATHUC

TeJa BpalleHHs], yMETh N300paxkaTh rpaguuecku Teja BpalleHus, yMeTh peliaTh

3aJa9 Ha BBIYHUCJIICHUC YHUCJIIOBBIX XAPAKTCPHUCTHUK TCJI BPAIICHHA (HJIOHIaI[I)

IMOBCPXHOCTH, BBICOTA, PaJUyC, IUIOIIAAb CCUCHUA U T.I[.)

KonTpoabnas padora Ne 20

Bapuant I

OO0BACHUTE, KaKO€ TeJIO Ha3bIBaeTCs
ATUHAPOM.

Kakas ¢urypa oOpaszyercs npu BpalieHuu
BOKPYr ocu (AOCTpouTh). Brruucnure
MJIOMIA b TOJHOM TIOBEPXHOCTH Teja
BpallleHusi, KOTOpOe ToiyyaeTcs B
pe3yabpTaTe BpalleHUsT  BOKPYr  €ro
croponbl AC, ecmu AC = 8 ecm, BC =5

CM.
[N [N
B B
A A

' ' BricoT
a KoHyca paBHa 6 cM, a oOpasyromas
HAKJIOHCHA K IIJIOCKOCTH OCHOBAHHS IIOJI
yriioM B . Haiigure miomanbs cedeHus
KOHYCa IUIOCKOCTBIO, MPOXOASIIEN Yepe3
JBE 00pa3ymoIue, yroil Mex1y KOTOPhIMU
paBeH .
Panuyc mapa pasen R. Haiinure miommane
MMOBEPXHOCTH BIIMCAHHOTO B IIap Kyoa.

Bapuanr 11
OOBsCHUTE, KAaKOE TEJ0 Ha3bIBAE€TCS
YCEUEHHBIM KOHYCOM.
Breraucnure ILIOIIAlb ITOJTHOM
MMOBEPXHOCTH TeEJla BPAILCHUS, €CIIH
AD =8 cm, BC =6 cMm..

Ceuenne

HUATUHIPA INIOCKOCTBIO,
napajyieJIbHOM  OCH, OTCEKAaeT OT
OKPY>KHOCTH OCHOBaHUS Oyry B
Haiigute mnoomanab CcedeHus, ecliu
BbICOTAa LMJUHApPAa paBHa 6 cM, a
PAcCTOSIHUE MEXKYy OChI0 HMIUHAPA U
CEeKYILEeH MIOCKOCTBIO PaBHO 3 CM.

Al

$ &

Oxonmo  mapa paguyca R onmcan
IIPaBUJIbHBII KOHYC. Haiinnre
IIJIOLIA/(b TIOBEPXHOCTU KOHYCA.




Kounrpoabnas padora Ne 21

ITosicHuTEILHAA 3aIMCKA

Tema: «O0beM MHOI'OTPAaHHUKOB U TCJI BpAIICHU>

IIpoBepsieMble 3HAHUSI M

YMCHUSA .

OOy4aromuicst J0JKEH HMETh

npcACTaBJICHUC O B3AUMHOM PaCIIOJIOKCHUHA 00BEMHBIX TCJI, YMCTb BBLIIIOJIHATDH

4CpTCK 110 YCIIOBHAM 3alda4dv, YMCTb BBIYHCIIATH 00BEMBI MHOI'OT'PAaHHUKOB H

TE€J BpPAILCHHUS.

KonTpoabnas padora Ne 21

Bapuant I
* Anodema mpaBWIBHON TpPEyroyibHOMN
IIMpaMubl paBHA 4 CM, a ABYI'PaHHBIM Yroi
npu OCHOBaHUM paBeH . Haiinmute o0beM

MUPAMUJIBI.

e B mwmHAp BOMcaHa —Opu3Ma.
OcHoBaHUEM MIPU3MBI CITYXKUT
NPAMOYTOJIbHBIN TPEYTOJIbHUK, KaTeT

KOTOpOTO paBeH 2a, a TPWIESKAIUU yroia
paBeH . /luaronanp Oosbleil G0KOBOM I'paHu

Bapuanr 11

* boxkoBoe pedpo IIPaBUJIbHOMN
TPEYrOJIbHOW NUPAMHUIBl paBHO 6 cM U
COCTaBJISIET C INIOCKOCTHIO OCHOBAHMS Yroji B
. Haiinure o0beM mupaMuibl.

e B KOHyc BHuCaHa IHpPaMHJA.
OcHOBaHMEM  CIYKUT  HIPSIMOYTOJIBHBIN
TPEYrOJIbHUK, KaTeT KOTOPOro paBeH 2a, a
IpUIeXKalMi yroyl paBeH . bokoBas rpaHb
MUpaMHIbl, MPOXOJAlIasl dYepe3 JaHHBIN

MpU3MBbl  COCTaBISIET C  IUIOCKOCTBIO | KaTeT, COCTABISET C MIIOCKOCTHIO OCHOBAHUS
OCHOBaHHUSI Yrojd B Haiinute o6bem | yron B . Haiinure o6beM KoHycA.
IWIMHPA.

KonTpoabnas padora Ne 22

IHosicHuTEeNLHAA 3aNINCKA

Tema: «DneMEHTHI TEOPUH BEPOATHOCTEIN

IIpoBepsiemble 3HAHMSA U_yMeHus1: OOydaromUNCs JOKEH YMETh BHIYUCISATh

KOJIMYCCTBO BApUAHTOB HCXOAa OIIbITa MCTOJAO0M Hepe60pa, HIIN TTIOJIB3YSCh

q)OpMy.HaMI/I KOM6I/IHaTOpI/IKI/I, YMEThb BbIYUCIIATH BCPOATHOCTH HACTYIJICHUA

COOBITHS B MTPOCTEHIIINX CITydasix.




KonrpoabHasi padora Ne 22

Bapuanr I

. B xmybe 25  cnopTcMEHOB.
CKONbKMMH CTHIOCOOaMH W3 HUX MOXKHO
COCTaBUTh KOMAaHJy M3 YEThIPEX YEIOBEK
JUISL y4acTHsl B YETBIPEXATamHOU 3cTadere
C Y4eToM mopsiaka npobera 3Tamnon?

. CKOJIBKO ~ TpEX3HAUHbIX  YHCEN
MOXHO cocTaBuTh u3 nudp 1,2,3,4 npu
YCIIOBUHM, 4YTO Kaxknas nudpa MoOKeT
BCTPETUTHCA B 3aMKCH JIHUIIb OJIUH pa3?

. N3 xonobl B 36 KapT BHITACKUBAIOT
nBe KapThl. KakoBa BEpOSTHOCTH U3BIIECYB
MIPU ATOM KapThl OJIMHAKOBOW MacTH?

Bapuant 11

*  CkonpkuMu criocodamu MOKHO
COCTaBUTh TPEXLBETHBIA IOJIOCATHIA (uar c
BEPTUKAJIBHBIMU II0JIOCAMH, €CJIM HMMEETCs
TKaHb IITU PA3JINYHBIX LIBETOB?

* CKOIBKO TpEX3HA4HBIX YHUCEI MOYKHO
coctaButh U3 uu¢p 1,2,3 mpu ycioBuu, 4TO
Kaxas 1udpa MOXKET BCTPETUTbCA B 3alUCH
JIMIIb OJIUH pa3?

* U3 konozas! B 36 KapT BBITACKUBAIOT TPU
kapThl. KakoBa BepoOATHOCTb H3BJIEYL TOTO,
YTO BCE OHU TY3bI?

KonTpoabnas paéora Ne 23

IHosicHuTEeNLHAA 3aNINCKA

Tema: «YpaBHenus. CucremMsl ypaBHEHHI

IIpoBepsieMble 3HAHUSA M_VMeHHs1: OOydJaromuiics JOJDKEH BIIaJIeTh OOIIMMU

METO/JIAMH PEIIEHUs YpaBHEHWUW, HEPABEHCTB M HMX CHUCTeM (B TOM 4YHUCIE,

UPPALMOHATIBHBIX, CTENIEHHBIX, JIOrapU(PMUUECKUX, TPUTOHOMETPUUECKUX ).

KonTpoabnas padora Ne 23




Bapumaunr 1

1. Pemrure ypaBHeHHE:

a) Vo9 — x2(2cosx — 1) = 0;

X q.
6) lg2x + 41g o = 1;

B) V4x + 12 + J12 — 8x = /28 + 8x.
2. PemTe HepaBeHCTBO:
a) log, (Bx — x?) + J3! < o
2
6) 3 +x—|x—1|>1;

B) % > 2log, V3.

3. PemrnTe ypaBHeHHe B IeNkIX dHcaax: 12x — By = 4.

x + 3y _ 4x = 3y
4. PemmuTe cucTeMy YpaBHeHHI < x — 3y x + 3y
34y® — x2 = 9.

=3,

5. Pemrure ypaBHeHue log, (x* + 2) = cos mx.

Bapuanr 2

1. Pemrmnre ypaBHEeHHE:

a) V4 — x2(2sinx — J§) =0

6) logZx + long = 3;

B) 1,25 — x — /1,25 + x = /0,5 — 0,5x.
2. PelliuTe HEpaBeHCTBO:

loga 1l

a) log, (5x — x?) + J5 < O
4

6) 2+ x —|2x + 1| < —8;

2x+% — 5 3
=2 = o= .
B) o 1 310g5~j5

3. PemunTe ypaBHeHHEe B LeJbIX uxcaax: bx — 3y = 11,

y + x

+54L = -6
4. Pemmture cucTeMy YpaBHeHHH (¥ — X y+x

x?2 + y? = 13.

5. Pemure ypasHeHue sin (1,5mx) = 22 + 2x + 2.

4. KoHTpO/BbHO-U3MEpUTEJbHbIE  MaTepHAJbl IS  NPOMEXKYTOYHOH
aTTecTAlUM 1O Y4eOHOW TUCHUILINHE
MarepuaJjibl K 3K3aMeHAIMOHHOM padoTe Mo y4eOHOM TMCHUIINHE
«MaremaTuka»
IHosicHuTe IbHAS 3aNIMCKA
[]ens: orieHKa ypOBHS YCBOCHHUS MaTepuraia mo yaeOHO! TUCIUILINHE

«Matematukay.

B pesynomame usyuenus cmyoenm oonxcen:



3HATH/IIOHUMATh:

¢ 3HAYCHME MAaTEMATHYECKOW HAyKW Ui pEIleHUs 3a]ad, BO3HHMKAIOIIUX B
TEOPUH W NIPAKTUKE; IIUPOTY MU B TO K€ BPEMS OTrPaHUYECHHOCTHb ITPUMEHEHUS
MaTE€MaTUYECKUX METOJOB K aHAJIW3y W HMCCIIEIOBAHUIO IIPOLIECCOB U SIBIICHUM B
pUPOJIE U OOIIECTBE;

¢ 3HAYEHHE MPAKTUKUA M BONPOCOB, BOSHUKAIOMIMX B CAMOM MaT€MAaTHUKE IS
dbopMUpOBaHUA U Pa3BUTUS MAaTEMATUYECKON HAYKH; UCTOPUIO PAa3BUTHS MOHITHS
Yyucia, CO3JaHHs MaTEeMaTUYECKOTO aHajiu3a, BO3HUKHOBEHHUS M PpPa3BUTHUSA
reOMETPUH;

e YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHKM MAaT€MAaTHYECKUX PACCYXKICHU,
UX PUMEHUMOCTb BO BCEX O0JIACTAX YEIOBEUECKOU AEATENbHOCTH;

¢ BEPOSITHOCTHBIN XapaKTep Pa3IuyHbIX MPOLECCOB OKPYKAIOIIETO0 MHUPA.

YMETB:

o BBINOJIHATh apU(PMETHUECKUE ACHCTBUSA, COUETas YCTHbIE M MHCbMEHHBIE
IPUEMBI; HAXOJWTh 3HAYCHUS KOPHS HATYpPAJIbHOW CTENEHU, CTEHNEHU C
paloHaIbHBIM IIOKa3aTeNeM, JIorapudpma;

e IEPEXOIUTh OT OJHOM (QOpMBI 3amucU 4YHMCEN K APYroi, NpencTaBisTh
JNECATUYHYI0 JIpoOb B BHJE€ OOBIKHOBEHHOM W B MPOCTEUIIMX CIydasx
OOBIKHOBEHHYIO B BHUJI€ JACCATUYHOM, MPOIEHTH — B BUJAE APOOH U ApoOb — B
BU/IE MIPOLICHTOB; 3alIMCHIBATh OOJIBIIKME U MAJIbIE YUCIA C UCIOJIb30BAHUEM LIETIBIX
creneHe uuciua 10;

¢ pElaTh TEKCTOBBIE 33/1a4H, BKJIFOYAs 33]a4H, CBSI3aHHBIE C OTHOLIEHUEM U C
IPONOPLUUOHATIBHOCTBIO BEIMYHH, APOOSIMHU U TIPOLICHTAMU;

e NIPOBOAUTH IO U3BECTHBIM (oOpMyslIaM M IMpaBWiIaM HpeoOpa3oBaHUs
OYKBEHHBIX BBIPOKEHMI, BKIIOYAIOUIUX CTENEHU, pPAJUKaNIbl, JIOrapudmsl U
TPUTOHOMETPHUUECKHE PYHKIUU;

o BBIYUCIISITH 3HAYEHUSI YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYILIECTBIISS
HE00XOAMMBbIE MTOJICTAHOBKHU U MPE0Opa30BaHus;

¢ U3BJIEKaTh MH(OPMAIMIO, MPEICTAaBICHHYIO B Ta0iMlax, Ha Auarpammax,
rpadukax; COCTaBJIATh TAOIUIIBI, CTPOUTH TUATPAMMBI U TpadUKH;

¢ BBIYUCIIITH CPEIHUE 3HAYEHUS PE3YJIBTATOB U3MEPEHHIA;

¢ HAXOAWUTb BEPOSITHOCTH CIy4alHBIX COOBITUIN B IPOCTEUIINX CIydasiX;

o ONpENENATh 3HAaYEHUE (PYHKIUU MO 3HAYEHUIO apryMEHTa MpU Pa3IudHbIX
crocobax 3aaHus QyHKINU;

o ONKUCHIBaTh MO IpauKy MOBEACHUE M CBOWCTBAa (YHKUUNA, HAXOIUTH IO
rpaduky GyHKIUA HAuOOJBIINE W HAUMEHBINNE 3HAYCHUS, MCIOIL3Ys Tpaduku
byHKIM, pelmaTh ypaBHEHUs, MPOCTEHUIIINE CUCTEMbI YPAaBHEHMUIA;

e BBIUKCISATH MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHIA;

e HUCCIEOBaTh B NPOCTEHMIIUX CIy4asX (PYHKIMHM HA MOHOTOHHOCTbD,



HaXOAWTh HAauWOOJbIINE W HAUMEHbIINE 3HAYCHHs] (QPYHKIMHA, CTPOUTH TpaPUKu
MHOT'OYJIEHOB C UCIOJIb30BAaHUEM amlapaTa MATEMaTUYECKOTO aHAIN3a;

e pELIaTh palMOHAJIbHBIE, [TOKA3aTEIbHbIE U JOrapu(pMUUECKUE YPAaBHEHUS U
HEPABEHCTBA, IPOCTENIINE UpPAIIMOHATIbHBIE U TPUTOHOMETPUUECKUE YPaBHEHHUS,
UX CUCTEMBIL;

¢ AHAIM3UPOBATH B MPOCTEUIINX CIydasx B3aMMHOE PacHojioKeHUuE 00BEKTOB
B IIPOCTPAHCTBE;

o U300pakaTb OCHOBHBIE MHOTOTPAaHHHKHM M KPYIJIbIE TeJa; BBIMOJIHATH
YEepTEXKH 10 YCIOBUSAM 33]1aY;

e pELIaTh IUIAHUMETPUUECKUE U CTEPEOMETPUUECKUE 3a/lauyll Ha HaXOXKJIECHUE
reOMETPUUYECKUX BEJIMYMH (IJIMH, YTJIOB, IIIOIIAAeH, 00bEMOB);

¢ WCIOJB30BaTh NMPU PEIICHUU CTEPEOMETPUUECKHX 3a7a4 MJIaHUMETPUICCKHIE
(baKThl U METOJIBI.

Dopma nposedenus sk3ameHa.; TUCbMEHHAs KOHTPOJIbHAA paboTa B 2-X
BapHaHTaXx.

Bpems, omeooumoe na svinoanenue pabomei: 6 yacon (360 MuHYT).

IK3ameHayuonHas paboma cooepiicum 0eciamsv 3A0aHUll No  CAe0yIUUM
pazoenam:

. ITpeoOpazoBanus norapupMUUECKUX BHIPAKECHHM.

. DJIEeMEHThl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSATHOCTEH.
. [IpeobpazoBanusi TPUTOHOMETPUUYECKUX BBIPAKCHUH.

. [Ipocreitme TEKCTOBBIE 3a1a4H.

. [ImaHuMeTpusi: BBIYKCIICHUE IJIUH U TIOIIAICH.

. Be1Oop onrumansHOTO BapuaHTa.

. [IponsBoHas u nepBooOpa3Hasl.

. O6BEMBI TTOBEPXHOCTEH MHOTOTPAHHHUKOB.

O© 00 NO O WDN P

. [Inomaayu noOBEpXHOCTEN TEJ BpallCHUS.
10. HepaBeHcTBa 1 cUCTEMbl HEPABEHCTB.
Kpumepuu u nopmvt oyenku:

DK3aMeHAIMOHHAs paboTa COCTOMT W3 JecaTH 3agaHui. CTyACHTBI JOJDKHBI
MpEJACTaBUTh TOAPOOHOE pelIeHue KaXJI0To 3aJaHus. 3aJaHhe CUYUTAeTCs
BBITIOJITHCHHBIM BEPHO, €CJIM CTYJEHT BBIOpAJl MPaBHJIBHBIN TMyTh PEIICHUS, W3
MMICbMEHHOM 3aIIMCH PELICHUS MOHITEH XOJI €r0 PACCYKICHUN, MOJIYYEH BEPHBIN
OTBET. 3a KaXI0€ BEPHO BHIIOJIHEHHOE 3a/laHWE BBICTABIsACTCS 1 Oa.
MaxkcumanbHOe KojmmdecTBo 6amioB — 10.

[IIxana oreHKr 0Opa3oBaTEIbHBIX TOCTUKEHUM CTYIEHTOB:



OTMeTKA M0 NATHOALIILHOM
cnc’]"eMe OueHHBaHHﬂ Il2ll Il3ll II4II Il5ll

[TepBuuHbIii Oamn 0-3 4-6 7-8 9-10

[IpenMeToM OIIEHKH CIyKaT CIEAyIOIUEe  pe3yJbTaThl JIMYHOCTHBIE,
METanpeIMeTHbIe, MpeaMeTHbie. KOHTpOIb M OIEHKa OCYHIECTBISIIOTCA C
WCITOJIb30BAaHUEM ClIenyonmx (GopM W METOIOB: IpPOBOAUTCS B (opMme
MUCbMEHHONW  KOHTPOJbHOW  paboThl. I[IpogomkuTenbHOCTh 3K3aMeHa IO
mucuumuinae OY 1. 08 MaremaTtuka B mUCbMEHHOM opme.

[. TTIACIIOPT
Ha3znauyeHnmue:

KWM npenHasHayeH s KOHTPOJIA M OLEHKHU MMPOMEXYTOUYHON ATTECTALUA 11O
pe3yabTaTtam ocBoeHus yueOHor mucrummumasl OVY]J[. 08 MaremaTtuka
cryaeHTtamu crneruanbHocTu CITO 35.02.07 MexaHu3anus celIbCKOro X03McTBa
KommiekT 3k3aMeHAIMOHHBIX 32/IaHUH.

Kaxxnprit BapraHT 9K3aMEHAIIMOHHON pa0OThl COCTOUT U3 JIECATH 3aIaHHM.

[Ipy BBIMOHEHUU 3aJlaHUIl OOYYAOUTUKCS JTOJKEH MPOJAEMOHCTPUPOBATH
3HaHUE MPEAMETHOM 00JIaCTH, YMEHHE TPaMOTHO O(OPMIISTH PEIICHUE TPUMEPOB
Y 3a/1a4, C UCIOJIb30BaHUEM MAaTEMATUUECKON TEPMUHOJIOTHUH.

[Ipomexyrounblii  koHTposb 1o  aucuumauHe OVYJl. 08 Maremaruka
MPEAYCMOTPEH ISl TIPOBEPKH YPOBHS 3HAHUW M yMeHUH, cHOpMUPOBAHHBIX
MPOrpaMMON TAHHOM JUCLIUIIINHBL.

OcBoenue cozaepxkanusi ydeOHoi muctumiuabl OY][. 08 Maremaruka
oOecrieuynBaeT JIOCTHKEHUE CTYJACHTAMH pPE3yJbTaTOB, OMUCAaHHbIX B m 1.3.

Paboueii nporpammel.



II. SAIAHUA 1A SK3AMEHYIOUIET'OCAL.

PaccmoTpeno u ogobpeHo Ha YT1Bepxkaato
3acelaHui METOINYEeCKON KOMUCCHU
€CTECTBEHHO - HAYYHBIX JUCIUIUIAH
[Tpotokon Ne 1 ot «30» aBrycra 2019 . /J1.W. Tlerposa/
IIpencenarens MK
’ / Tropuxona T.JI. / « » 20 r
(moamuck) (®.1.0.)

3amectuTens gupekropa no Y MP

3K33MeHaHl/IOHHLIﬁ KOMIUICKT 3az[aHm71

no JucuniuinHe MatemaTuka
OCHOBHOM TIpo(heccroHanbHOi 00pa3oBaTeIbHON MPOTPaMMBbI

g criequansHoct CIIO
35.02.07 MexaHu3aius CeJILCKOT0 X03IUCTBA
Bapuant Ne 1

1. Haiinure 3HaueHue BoipaxkeHust logg 0,27 + logg 300,

2. B dupme Takcu B naHHbIM MOMEHT ¢cB0OO1HO 20 MamuH: 3 Oenbix, 11 cuHUX H
6 ceprix. [lo BhI30BY BhI€Xaja OJlHA W3 MAIIUH, CIy4YalHO OKa3aBIIasCs OJUKe
BCETO K 3aka3uuile. Haiiiure BeposSTHOCTH TOTO, YTO K HEM MpueaeT 0e10e TakCu.

3. Haiigure cos o, ecnm sin . =-0,6, t < o < 3m/2

4. Hanor na goxozsl coctaBisieT 13% ot 3apaboTHOM miaThl. 3apaboTHas IjiaTa
Nana Ky3pmuua paBHa 12 500 pyOuneii. Ckoiabko pyOsiel OH MOJy4YyuT MOCie
BbIYETA HAJIOTA Ha JJOXO/bI?

5. Haitgure momanp napamienorpaMma, H300paXeHHOT0 Ha KJIeT4yaTon Oymare
c pazmepoM KiieTku 1 cM (cm. puc.). OTBET naiiTe B KBaIPATHBIX CAHTUMETPAX.

B C

A D
6. KmumeHT Xo4eT apeHAOBaTh aBTOMOOWIb Ha CYTKM I TIOE3KHU
nporsbkeHHOCThi0 500 kM. B Tabnuile mnpuBeneHbl XapaKTEPUCTHKU TPEX

aBTOMOOUJIEN U CTOMMOCTb UX apeHbl. [loMruMo apeHbpl KIIMEHT 00513aH OIIaTUTh
TOIUIMBO JIJIi aBTOMOOWJIA Ha BCIO moe3nky. Kakyio cymmy B pyOnsix 3amiaTuT



KJIMEHT 3a apeHAy Y TOIUIMBO, ECJIHM BBIOEPET CaMblid JE€UIEBbII BApUAHT?

ABTOMOOHITH TormmmBo Pacxon TomnmBaApeHIHas —TUIATa)
(o1 Ha 100 kM) (py0. 3a 1 cyTkn)

A Jln3enbHOE 7 3700

b bensun 10 3200

B ["a3 14 3200

[lena nu3enbHOTrO TOTUIMBA — 19 py0Oeit 3a nutp, OeH3uHa — 22 pyOel 3a JuTp,
raza — 14 pyOnei 3a IuTp.

7. Haiinure HanOOJIbIIIEE 5 HaNUMEHBIIIEE
y = 2x° — 15x* + 24x+4 Haorpeske [-2; 3].

8. BricoTa mpaBUIbHON YETHIPEXYTONBHON TupaMuIbl paBHa 10 cM 1 oOpa3yer ¢

3HAYCHUS byHKIMN

O00KOBBIM pebpoM yroa 45°. Haligure 00bEM TUpaMU/IbI.

9. OOneMm IMPAMOYTOJIBHOT'O ITapaJUICIICIIUIICad, OIIMCAHHOT'O OKOJIO C(bepbl, paBCH

216am°. Haiigute momans cepsl.

i

10. PemmuTe HepaBeHCTBO: 4 —2
e € HEPABEHC 013}{]
—3x

Bapuant Ne 2

1. Haiinute 3HadyeHue BoipakeHus log, 12,8 — log, 0,8,

2. B ¢upme Takcu B AaHHBIA MOMEHT cBOOOgHO 20 mammH: 10 yepHbIX, 2
JKenThiX U 8 3eneHbiX. [lo BBI3OBY BhI€Xajla OJHA W3 MaIlllMH, CIy4aiHO
OKa3aBIIascs OJMXKe BCEro K 3akazuwile. Halaure BEpOSATHOCTh TOTO, YTO K HEH
MPUENET 3€JIEHOE TAKCH.

3. Haiigure sin o, eciu cos o =-0,8, 0 <o <n/2

4. Hanor Ha noxoasl coctaBisieT 13% ot 3apaboTHOM IIaThl. 3apaboTHAs ILI1aTa
NBana Ky3pmuua paBHa 17500 pyOnei. Ckosibko pyOJield OH TOJYYUT MOCIIE
BbIUETA HAJIOTA HA JOXOIbI?

5. Haitgute mnmomanpe Tpamnenuu, HW300paXEHHOW Ha KjeTdaToil Oymare c
pazmepoM KJIeTku 1 cM (cMm. puc.). OTBET naiiTe B KBaAPATHBIX CAHTUMETpPaX.



6. Kament xouer apeHI0BaTh AaBTOMOOWJIb Ha TpPO€ CYTOK [UJIsl TIO€3JKH
npoTskeHHOCThI0 600 kM. B Tabnuue npuBEenEeHbl XapaKTEPUCTHKU TpeX
aBTOMOOMJIEH M CTOMMOCTb UX apeHAbl. [loMrMo apeH/bl KITMEHT 00s13aH OIIaTUTh
TOILUIMBO JJIsi aBTOMOOWJIA Ha BCIO moe3lKy. Kakyio cymmy B pyOisix 3aIuiaTtut
KJIMEHT 3a apeHAy U TOIUIMBO, €CJIH BHIOEPET CaMblil JEIIEBbIA BApHAHT?

ABTOMOOUJIBL Tonmuso Pacxon TormBa (J1|ApeHiHas miaTa
Ha 100 km) (py0. 3a 1 cyTkn)

A Ju3enbHOE 7 3400

b ben3un 10 3500

B l'as 12 3100

[ena qu3enpHOTO TOrIMBAa — 21 py0Iib 3a IUTP, OeH3uHa — 23 pyOsis 3a JIUTP,
raza — 16 pyOnei 3a 1utp.

7. Haitgure HauOoJbIIIeEe u HAaUMEHbIIEEe 3HAYEHUS byHKIIIHN
y=2x+ 3x"— 12x—1 mHa orpeske [-1; 2].

8. B mpaBuibHOM 4YeTHIPpEXYToNbHON mupamuge OOKOBOe pedbpo obOpaszyer c
MJIOCKOCThIO OCHOBaHMs yroi 45°. CtopoHa OCHOBaHHSI MUPAMHIBI paBHA 6 CM.
Haiinure 00bEM nmupaMuibl.

9. B ky0 ¢ pebpom 81m Brimcan mmap. HaliquTe miomaas MOBEPXHOCTH HIapa

L

2*-1

. —— =<0
10. PemmTe HEPABEHCTBO: 5. .~

III. ITAKET 59K3AMEHATOPA

KosuyecTBO BApUAHTOB 321aHUA /I IK3aMEHYOIIUXCS- 2 BApHaHTA.
ITaJIOHbI OTBETOB
Bapuant Ne 1



1. Bumoamem npeotpasopanms: 10g5 0,27 + logs 300 = log,(0.27-300) = log, 81 =2
Orreet: 2.

— -
2. BepoATHOCTE TOTO, 9T0 K 3AFASUHIE MPHENET 0108 TARCHPAEHA S0 — 0,15

Oreer-0.15.

3. gosa=—+/l-sine=—Y-( )=- 1% —_ ||£=—i
5 ‘w' 25 25 D

Oreet: - 0.8,

4. HamorsasapnaaryHeana Kysesoma cocraesr 12 300 - 0,13 =1625 pyoxef. IgaqwT, mocae
EE[UETA HAM0TaHa JoXoasl oH moaymr: 12 300—-1625=10 873 pybmei.

Oteer: 10 275 pyomef 0H DOIVIT DO CT2 BEIYLTA HATOTA HA JOX0 6L

5. IL1omaxs DapaTTeTorpania pasHa Op oHsEeJeHHI0 0 CHOBIHHA Ha BERICOTY, P 0BeJEHEVIO K
STOMY OCHOBAHHIO HIH ero npogomsemno. [lostouy S=3 - h=2- 4=2cu’.

Oreet: 8o,

6. PaccMoTpr BCe BAPFEHTEL

Ha 300 roa aEromoOMIID A mDoHAZOOHTCH [ - 3 = 33 1 OHSSTEHOTO TOIMHED. CTOMMOCTE €70
ApeHuEl B CYTEH CETAgBIEISTCA B3 apeHAsEoH maTte 3700 pyd. M saTpat Ha QseqEHOS TOILTHED
35-19=665pyo. Beero 4363 pyo.

Ha 500 rq aeTomodmrio | momagodmres 10 - 5 = 30 1 Gemsmm . CToOMMOCTE eT0 apeHTE E CYTER
CETAJEIEASTCA B3 apeHg-8o mwiatsl 3200 pyo. u satpat ma Gemsem 30 - 22 = 1100 pyo. Beero
4300 pyo.

Ha 300 s« apTomobnmo, B momagotmres 14 - 5 = 70 a raza. CrormvocTs ero apeHIs B CYTEH
CEI3BEAeTCH M3 apeHTHOA miatel 3200 pyo. u saTpat Ha ras 70 - 14 = 980 pvo. Beero 4180
Pyo.

CToMMOCTE caMOro Jemeeoro 3axasa coctaenaer 41 30 pydmein

Oreet: 4130 pyomed samIaTer EIHRHT 32 ApeHIY H TONIHED, £CTH ERIDEpeT CAMEBIH JeIISERIH

E3pHAHT.
El

7. v =2x" = 15x° + 24x + 4 ma otpeske [2;3];
y'=6x* — 30x+ 24;

y=0;x—5x+4=0

x=1lx=4vy(-2)= —-120:v(3)= =5 v(1)= 15

Oreer: min v = —120, max v = 15,
[-z.3]" [-z:3]"



i'-%azh; LASH =45 = Alf = S =10

AC=2AF AC =20 (em). a-i}g-mﬁ (em).

.
'[-’-E-E{!L'I-IL}-% en’. Orser: E{ITML‘M!.

9. ITpmvoyToNEHER DApATLIeIeNHIS], ONHCAHHED EOKPYT chepel, aemtetca kydon. Torga
ImHEA ero pepaa = V216 = 6mu. Pagmyc ciepel pageH MOIOBHHE QIHHE pedpar =60 2=

3=

3mu. TIT0mage MOEEPXHOCTH MIApa PagHa 5 = ;lm" E?T 3% = 36mm2.

Oteer: 36m mua2.
10
-2 0 {4*_2>u, , [4¥-2<0,
1-3x l1=3x>0. 7 l1-3x>0.
1x +
Pewny ux: 1. sz >2, -! 2 peleHHil HeT;
= S N R
Y
[ 1
¥ X —, ¢ &
2 {23 {211. % l{ x::l. Orset: ‘l,l |
SRR SR 3 2 32



Bapuant Ne 2

1. Bamomsmm npeotpasosamm: log; 12,8 — log; 08 = log, (128:08) = log; 16 =4
OteeT: 4.

B _ 4 _
2. BepoATHOCTE TOTO, 9T0 K SAFASHHIE OPHETET S8T0H02 TARCHPAEHA 57 = 15 0.4

Oteet: 0. 4.

3. sine=-+l-gos'er == J - (-0.8y=- 1-0.64=-[036=-0,6

4. Hamorsxa zapraaryHeana Kyzesgma cocragm 17 300 - 0,13 =2275 pyoaefl. 3naunt, mocae
EE[YETA HATOTAHA JoXo el 0B moayeT: 17 300 -2275=13223 pyomed.

Oreet: 153225 pyOaefl 0H MOIy T OO CTE ERYET HATOTAHA JOX0EL.

5. [lnomane TpamenHH pPAaEHd NPOHSECISHENG HOTVOYMME! OCHOBAHHH HA EBEICOTY,
TpoBeeHY0 K 3THM ocHoBammaM. [lostony S=% - (a+ 5)-h=% - (3 +4)- 4= 14,

Oreet: 14

6. PaccMoTpHM ECS BAPHANTEL
Ha 600 s asTomMobmTR0 A moHamooHTcd 7 - 6 = 42 1 IHEeIRHOrO TOMIHED. CTOMMOCTE €I0
ApeHTE 3 Tpoe CYIOE CEIANE-EAeTcA Hs apesmaol miater 3400 - 3 = 10 200 pyo. m satpar m

grzensHoe TorHeo 42 - 21 =882 pyo. Beero 11 082 pyo.

Ha 600 s apTomobmmio § nomagodmres 10 - 6 =60 1 Gemsemma . CToMMOCTE 10 apeHIE 32 Tpoe
CYTOE CEI3IBEICTCA M3 apesmuod mwrater 3300 - 3 =10 500 pyo. o satpar ma Gemspm 60 - 23 =

1380 pyo.Beero 11 220 pyo.

Ha 600 v asromotmmio B nomamobemes 12 - 6 = 72 1 raza. CTOMMOCTE &T0 apesisl sa Tpoe
CYTOK CEI3JBEISTCA M3 apeHgsod mrater 3100 - 3 = 0300 pyd. » saTpar ma ras 72 - 16 = 1132

pvio. Beero 10452 pya.
CToMMoCTE cAMOro ZeMIeE0ro EApraETa cocTasmiet 10452 pyoaa.

Oteet: 10 432 pyDael saIIIATHT KTHEHT 52 dpeHTy H TOILTIED, CTH BEEOEPeT CAMEH TeIIEERH

BAPHAHT.

7.y =2x"+ 3x — 12x— 1 ma orpeske [-1;2];

V=6 +6x— 12

V=0hx+x—-2=0



=1x=-2, y-1)=12, 1)=-8  3(2)=3;

sminy=—-8 maxy=12
D'rr.er_[ ’[rflli:z]:'“r .

H = ugnTp xeaipata
AC=~2- AB=62;

Aff-%ac-sﬁ.

B AASH LA=45%noatomy
£5mds = SH = Al =32 .

r.%w -M-%-l&-!ﬂ-!ﬁﬁqcu’].

Oreer: 362 l:u'}.

Q. Pamgsryc nmpa paseH MOTOEMHe TTHEe pedpa p= 2 ; 2 = 4au Iltonp e nosepXHOCTH mapa
pasma § = 4ar® = 4mw- 4° = 64n ,:ma

Otser: 64T mua?,
10.
¥ _ ¥ _ + -
2 l{ﬂ: ,2 ;.\'ﬂﬂ- % (213
3x+2 3l pa2 ) 0 F—1=0,x=0. Omser: :—i;ﬂ].

" i, 3



MarepuaJibl K 32a4eTy 10 y4eOHOH JUCHUIIIMHE
«MaremaTuka»
HosicHuTeIbHAA 3aNIMCKA

Ieanb: oLleHKa YPOBHSI OCBOEHHUSI CTYAEHTAMHU y4€OHON AUCIUIUIHHBI
«Marematukay.

dopma 3a4éTa: KOHTpOJbHAs paboTa B 2* BapuaHTax.

Pa3nesibl, BLIHOCMMbIC HA 324€T:

e «OCHOBHBIE CBOMCTBA (DYHKIII,

e «Tpuronomerpuueckue GOpMyIIb,

e «lIpocreimme TPUTOHOMETPUUECKHUE YPABHEHUSD,

e «MHOrorpaHHUKN.

Bpems BbinosiHeHus: 45 MUHYT.

Kpurepuu 1 HOpMBbI OLICHKH:

KontponsHas pabora coctouT u3 1iectd 3agaHuil. CTyIeHTbl JTOJKHBI
IpeCTaBUTh NOJPOOHOE pelIeHre KaKIoro 3aJaHus. B 3aBUCHMOCTH OT ypOBHS
CJIO)KHOCTH BBICTaBIISIFOTCS OaJlyibl OT 1 10 6, COOTBETCTBEHHO 3a NIEPBOE 33JaHUE —
1 6ann, mecroe 3aganue — 6 0aanoB. MakcuMaabHOE KOIHYecTBO OayuioB — 21.

IlIxana oreHKH 00pa3oBaTEIbHBIX TOCTHKEHUM CTYJEHTOB:

IpoueHT O1eHKa YPOBHS MOATOTOBKHU CTY/IEHTOB
PE3YIBTATUBHOCTH  \qyeno Gamios,) Oaswn BepOaIbLHbINH aHAJIOT
(MpaBUALHBIX Heo0XoquMoe  (0TMETKA)
0TBETOB) NJIS 10Ty eHHUs]

OTMETKH
90 - 100 19-21 9) OTJINIHO
75 -89 16-18 4 XOPOIIIO
o0 - 74 10-15 3 YOBJIETBOPUTEIHHO
MeHee 49 menee 10 2 HEYI0OBJIETBOPUTEIBHO




KonTpoabHasi padoTa mo yueOHOM AMCUHMILINHE
«MaremaTuka»
1 Bapuanr

1. VEKasKHTe IPOMeRYTOK BO3pacTaHud GyHKmm Y = [ (x). 3azanHOf rpaduxo.

y
3
E 2
\ 1
\ i
3 o, )
2. HalinuTe sHa4YeHHE BRIPAKEHHA:
: 5x
a) cos120 : @) &
4
: 1 _0
3. Pemmte ypasHeHme: M55 =7
. 3 iz
4. Halin\Te cOS 0. €CIIH 511 0.= _3' Mo ,

e

5. HafizuTe obaacTs onpefeleHAs QyHKIMT K= s
x+3

6. Touka K HAXO0OHTCA Ha PACcCTOAHHH 15 ¢M OT Kak10H BepIIHHEI KBAIpaTa co

cTopoHOH 8 cM. HafauTe paccTogHHE 0T TOYKH K 10 IITOCKOCTHKBAApaTta.



KonTpoabHasi padoTa mo yueOHOM AMCUHMILINHE
«MaremaTuka»
2 BapuMaHT

1. VKamuTe OpoMe:RYIOK YObBaHRT QyHKIDH y =/ (x).samann0l rpadHKOM.

= S P o

[

- HafinuTe 3HaYeHHe BhIpaKeHHA:
47

3

a) sin210°: 6) 98

3. PemmTe ypaBHeHHe: ECDS;E—\E=D
3T
4. Hafimute gvmu:ec.mmu=—n,ﬂ: T o= 5

F

Jx*-8x+15

x-7

L

. HaHaHTe 00nacTh onpedeleHHd QYHKIHH: Y=

6. JlaHa 9eThIpeXyTroIbHad IHpPaMHIa, OCHOBaHHEe KOTOpOi — IPAMOYTOIBHHK CO

cTopoHaMH 15 520 M. boKoEEBIe pedpa paBHs!l 25 M. HalianTe BRICOTY MHpaMHEIEL



PemieHEA H OTBETRL:

B—

19

1 papmanT

2 papHAaHT

i

Oteer: £ 5 [053]

Oteer:x & (-5 ) (- 5:-3]w [3i2m0)

a) cos120° =—cos60° =-0.3 a)sin 210" =—sin30° =-03
5E = 4-_'?"T = =
Mz, =g225 =—g4s=1 6)6lg™  =crg240" =cigb0'= 3
3
Oteetr:a)-0.5; 0)1
)-0. ) Oteer:a)-0,5; ©) ”\'ﬁ
3 sinx—i=[] 2%£—ﬁ=ﬂ
2
1 _B
sinx=" CORX=—"-
_,_} )
1 '
x=(-1)]- arcsin ~ + . r=+arccns{_—|—2m?
F" e
T B!
x=CD5" +mneZ =1 +2m ez
6 e 6
n AL __|_"_
O1EeT: x=C10 6 +mLnel Oter: * 6 tim.peZ
! cosx=—Jl-simx=— [1-(-") sinx=—/1-cos'x=—./1-(-0.8)
_ 5 =—J1-0.64 =—./0,36 =—0.6
e \’1 4
- 25 V25 5 Orser: sin x = —0.6
4
Otper: COSX=—_
5
T x —9=0 X —8x+ 1320
?_.g—ﬂ#[] ? ¥—7=0
x1-9=0 xt5#0 x1-8x+15=0 x-7#0
X4= X#-5 D=4 xF7

Oteer: x £ (— ::c;3:|u [5;'r":L_,l (7";4{::)




15
B C B C
A D A D
8 20
1 B AADC: mo Teopeme I1u a
1}  BAADC:mo teopenme [Trdaropa Elafmé-_\l AC P barop
HaiigéMm AC - - - -
_ . — AC=+/CD* + AD? = /15 +20%=
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3.3. Kputepuu oueHMBaHUA 00y4AIOIINXCS

1. Copmepxanue U 00BeM  MmaTepuaia, TMOJUIEKAIIETO  MPOBEPKE,
omnpeznensiercss nporpaMMmoi. Ilpm mnpoBepke yCBOEHMS MaTepuaia HYXHO
BBISIBJIAITH  TIOJIHOTY, HPOYHOCTh YCBOEHHUSI CTYAEHTAMU TEOPUM U YMEHHS
NPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalIHsIX.

2. OcHOBHbIMU (pOopMaMU MPOBEPKU 3HAHUNW M yMEHHI 0O0ydarouuxcs o
MaTE€MaTUKe SBISIOTCA MHUCbMEHHash KOHTpOJbHas padoTa, camocTosTeIbHas
paboTa, TECTUpOBAaHUE, YCTHBIN OIPOC.

3. Ilpu oueHke MUCbMEHHBIX U YCTHBIX OTBETOB MPENOJaBATEIb B MEPBYIO
ouepe/lb YUUTHIBAET MIOKA3aHHbBIE CTYJECHTAMU 3HaHUA U yMeHusA. OLeHKa 3aBUCUT
TaK)K€ OT HAIMYUS U XapaKTepa MOrPEeIIHOCTEN, TOMYIIEHHBIX CTYI€HTAMM.

Cpean morpemHocTedl BbIACIAIOTCS OWMOKM U Henouerbl. [lorpemHocTtsb
CUMTAETCSI OUIMOKOM, €ClTi OHA CBUJETENLCTBYET O TOM, UYTO CTYJEHT HE OBJIAJEN
OCHOBHBIMHU 3HAHUSIMU, YMEHUSIMU, YKa3aHHBIMU B IPOrpaMMe.

K  Hemoyeram  OTHOCATCA  MOIPEIIHOCTH, CBUIETENBbCTBYIOIIME O
HEJO0CTATOYHO MOJIHOM WJIM HEJOCTATOYHO MPOYHOM YCBOEHUU OCHOBHBIX 3HAHUI



U YMEHUH Wi 00 OTCYTCTBUM 3HAHWM, HE CUMTAIOIIUXCS B Mporpamme
OCHOBHbIMU. HeltoueTamu Takyke CUMTAIOTCS: TOTPEITHOCTU, KOTOPhIE HE TTPUBEIH
K MCKaXEHHUIO CMBICJIA TOJYYEHHOTO CTYJICHTaMHU 3aJaHusi WM crocoba ero
BBITIOJIHEHUS; HEAKKYypaTHasl 3alliCh; HEOPEKHOE BHITIOJIHEHHUE YePTEexkKa.

['panuia Mexny omuOKaMHu M HETOYETAMHU SIBISIETCSI B HEKOTOPOM CTENEHH
yciioBHOU. IIpu omHUX 00CTOATENBCTBAX AOMYLIEHHAS CTYJAEHTAMH NOTPEIIHOCTh
MOKET pacCMaTpUBaThCs IMPENOoAaBaTEIeM KaK OIIMOKa, B JPYroe BpeMsl W Npu
JPYTUX 00CTOATENBCTBAX — KaK HEI0YET.

4. 3agaHus AJid YCTHOTO M TUCBMEHHOTO OMNpOCa CTYJIEHTOB COCTOST W3
TEOPETUUYECKHUX BOIIPOCOB U 3aj1ay.

OTBeT Ha TEOPETHUUECKUI BOIPOC CUUTAETCS O€3yNpEeUYHbIM, €CJIU IO CBOEMY
COJIEP>KaHUIO TOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPKHUT BCE HEOOXOIUMBIE
TeopeTHuYecKre (GaKkThl 1 0OOCHOBAHHBIE BBIBOBI, @ €70 U3JI0KEHUE U MUChbMEHHAs
3aMCh MAaTeMaTHYECKH TPAaMOTHBI W OTJIMYAIOTCA IMOCJIEI0BATEIbHOCTBIO U
aKKypaTHOCTBIO.

Pemenue 3amaun cunraercs O€3yNnpedHbIM, €CIIH MPaBUIbHO BBIOpaH Crocoo
pELIeHNUs, CaMO PEIICHUE COMPOBOKIACTCSI HEOOXOAUMBIMU OOBSICHEHUSIMH, BEPHO
BBITNIOJIHEHB! HY)XHBIE BBIYMCIICHUS U MPeoOpa3oBaHMsl, IOIY4YEH BEPHBIA OTBET,
MOCJIEIOBATEIBHO U aKKYPATHO 3aMKMCAHO PELICHHUE.

5. OueHka oTBeTa CTyJEHTa MpPU YCTHOM M THMCBMEHHOM OMpOCe
MPOBOJUTCS MO MATHOAILHOM CHUCTEME, T. €. 32 OTBET BBICTABISETCA OJHA W3
orMeToK: 1 (mmoxo), 2 (HeyAOBJIETBOPUTENIbHO), 3 (yIOBJIETBOPUTENIBHO), 4
(xopor10), 5 (OTIUYHO).

6. IlpenomaBarenb MOXET MOBBICUTH OTMETKY 32 OPUTHMHAJIBHBIM OTBET Ha
BOIIPOC WJIM OPUTHMHAIBHOE PEIIEHUE 3aJadd, KOTOPBIE CBHUJETEIBCTBYIOT O
BBICOKOM MaTeMaTHUYeCKOM pa3BUTHUU CTYICHTA; 3a pelleHue Oosiee CI0XKHON
3alayd WIA OTBET Ha 0oJyiee CIOXKHBI BOMPOC, MPEIJIOKEHHBIE CTYACHTY
JOTIOJTHUTENBHO MOCJIE BBHITOJIHEHUS UM 3aJjaHuM.

Kpurepuu omubox

K rpy0bIim ommOkam OTHOCSATCS OIIMOKHU, KOTOPhIE OOHAPYKUBAIOT HE3HAHUE
cTyaeHTaMu (OpMyJ, TMPaBWI, OCHOBHBIX CBOWCTB, TEOpEM M HEYMEHHE UX
PUMEHSTh; HE3HAHWE TIPHEMOB PEIICHHS 3a/1a4d, pACCMAaTPUBAEMbIX B yUCOHUKAX,
a TAK)KE BBIYUCIUTEIbHBIC OMIMOKH, €CITM OHHU HE SBIISIFOTCS OTTUCKOM;

K He rpy0bIM omMOKaM OTHOCATCSA: MOTEPS KOPHS UM COXPAaHEHUE B OTBETE
MIOCTOPOHHETO KOpHA; OTOpachiBaHue Oe3  OOBSICHEHWH OJHOTO U3 HHUX U
PaBHO3HAYHBIE UM;



K Heao4YeTram OTHOCATCA: HCPAMOHAJIBHOC PCUICHUC, OIINCKH,
HCIOCTATOYHOCTDH HUJIKN OTCYTCTBHUC HOHCHCHI/If/'I, 00OCHOBaHHI B PCHICHUAX

OueHka yCTHBIX OTBETOB

OtBeT OLCHUBACTCsA OMMEmKou ((5», CCJIn CTYACHT!

® T[IOJHO PacKpbll COJEpKaHHWE MaTepuajla B 00beMe, MPeryCMOTPEHHOM
IPOrpaMMOil U yUeOHUKOM,

® U3JIOKUJI Marepuall TPAMOTHBIM SI3BIKOM B OIIPEIEICHHOM JIOTMYECKOU
ITOCJIEN0BATENBHOCTH, TOYHO MCIOJB3YS MAaTEMATHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOIJINKY;

® MPaBUIbHO BBHIMOJIHWI PUCYHKH, YEPTEXKH, I'padUKH, COIYTCTBYIOLIUE
OTBETY;

® [I0KAa3aJ]l yMEHHE  WUIIOCTPUPOBATbH  TEOPETHYECKUE  IOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOW CUTYallUH IIPU BBIIOJHEHUU
IIPAKTUYECKOIO 3aaHus;

® I[IPOJAECMOHCTPUPOBAI YCBOCHHUE pPaHEE M3YUYEHHBIX COIIYTCTBYIOIIMUX
BOIIPOCOB, C(POPMUPOBAHHOCTh U YCTOMUYMBOCTH MCIIOJIB3YEMBIX MPHU OT- pabOTKe
YMEHHI U HABBIKOB;

® OTBEYAJ CAMOCTOSTEIbHO ©O€3 HaBOAIIMX BONPOCOB IMpernojaBaTelis.
Bo3MOXHBI O1HA - IBE HETOYHOCTU MPHU OCBELICHHH BTOPOCTENEHHBIX BOIPOCOB
WIM B BBIKJIAJIKaX, KOTOpbIE OOYYalOIIMUWCS JIETKO HCIPABUI IO 3aMEYAHHIO
[IpEnoAaBaTellsl.

OTBET OLICHUBAETCS OTMETKOM «4», €ClIMi OH YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIIEHKY «5», HO TIPU ITOM MMEET OJNH U3 HEJOCTATKOB:

®¢ B MH3JIOKCHHHU OOMMYIICHBI HEOOIbIIINE HpO6CHBI, HE HCKa3uBIINUC
MAaTEMAaTHYCCKOC COACPIKAHNUC OTBCTA,

¢ JOInymeceHbl OJHMH — JABa HCAO0YCTAa TIIpHU OCBCHICHHUH OCHOBHOI'O
COACPIKaHHsA OTBCTA, UCIIPABJICHHBIC 110 3aMCYAHUIO ITPCIIOAaBaTCIIA,

JAOIMYIICHBI olmMOKa wWiau Oosee JABYX HCAOYCTOB IIpKU OCBCUICHHUU
BTOPOCTCIICHHBLIX BOIIPOCOB MJIM B BbBIKJIIAJKax, JICTKO MCIPAaBJICHHLIC II0
3aMCUYaHHUIO IMPECTI0JaBaTeCisd

OtMeTKa «3» CTaBUTCS B CIEAYIOIIUX CIIydasx:
® HEIMOJIHO WM HEINOCJIEA0BATEIbHO PACKPBITO COAEpKAHUE MaTepuaia, HO
moKa3zaHo oOllee TMOHUMaHHEe BONpoca U IPOAEMOHCTPUPOBAHBI YMEHUS,



JOCTaTOYHBIE  JJI1  JAJBHEWUINEro  YCBOSHHUS MPOTPAMMHOTO  Marepuania
(ompeeieHHbIC «TpeboBanusIMU K MaTeMaTHIECKON MOJITOTOBKE
00yJaIOIIHNXCSI»);

® HMEIHUCH 3aTPYJHEHHUSI I JIOMYIICHBI OMTUOKHU B OTIPEICIICHUU TTOHSTHH,
WCITOJIb30BAaHUU ~ MATEeMaTHYECKOM  TEPMUHOJIOTHH, YEPTEkKax, BBIKJIATKAX,
UCITPaBJICHHBIC MTOCJIC HECKOJIIbKUX HABOSAIINX BOTIPOCOB MPEIO aBaTENS;

e 00y4arommiicst He CIIPaBWIICSA C IPUMEHEHHWEM TEOPHUU B HOBOW CUTYaIlUU
IIPY BBIMTOJTHEHUU MPAKTUYESCKOTO 3a[aH¥sl, HO BBITOJHUI 33JJaHUsI 00s13aTEIIbHOTO
YPOBHSI CJIIOKHOCTH TI0 JTAHHOH TeMe;

® TpW 3HAHWH TEOPETUUYECKOTO MaTepuaja BBIABICHA HEIOCTATOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUN 1 HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIEAYIOIINUX CIIy4asx:

® HE PaCKpPHITO OCHOBHOE COJIEp)KaHKHe YU4eOHOr0 MaTepuaa,

e O0OHapy>KEHO HE3HaHWE WJIM HEMOHUMaHUE O0YyYaroluMCcs OOJbIICH WiH
HanOoJiee BaKHOM 4acTH yueOHOro MaTepuaa;

JOMYIIEHbl OIMMOKKM B OMNPEACJIICHUH TOHATHM, NPU HCIOJIH30BaHUU
MaTeMaTUYeCKOM TEPMUHOJIOTHH, B PHUCYHKaX, 4Yeprexkax WM rpadukax, B
BBIKJIQJIKAX, KOTOPbIE HE MCIPABJIEHBI MOCJE HECKOJbKUX HABOJAIIUX BOIPOCOB
npenoaaBaTens



