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1. TACHOPT KOHTPOJIBHO-OHEHOYHbIX CPEJACTB

1.1 O6sn1acTh NpUMeHEeHHUs

KonTtposnbHO-011€HOUHBIE

00pa30BaTEIbHBIX

CpeacTBa
HOCTMO)KEHUHN

MnpeaHa3Ha4YCHbI JJIA
o0yyJaronmxcs,

KOHTpPOJIA U  OLCHKH

OCBaMBAIOLINX [IPOrpaMmy

obmieoopazoBarensHOU quctumuiuabl OO0/, 07p Mamemamuxka.

KOHTpOJH)HO-OIIeHO‘-IHI)Ie CpCACTBA BKIIFOYAOT KOHTPOJIBHBIC MaTCpHaJIbl 11 TPOBCACHU A

TEKYyLIEro KOHTPOJIA U POMEKYTOYHOM aTTECTALIMH.

1.2 Pe3yabTaThl ocBOeHMs 00111€00pa3oBaTeIbHOM AN CUMIIIMHBI

B pesynbpTaTe ocBoeHuHsi 0011€00pa3oBaTeNbHON AUCITUIUIMHBI OO0YJarOUUNACA TOJDKEH

JAOCTHYb CICAYIOIIUX PE3YIIbTaTOB!

KO}I U HAMUMCHOBAaHHE

HﬂaHl/lpyeMble pe3yabTaThl OCBOCHHUS TUCHHUIIINHBI

CITOCOOBI.
perieHus 3a1a4
npogeccuoHABHOM
JESITEbHOCTH
HPUMEHUTEIBHO K
Pa3IMYHbIM
KOHTEKCTaM.

— TOTOBHOCTh K TpPYAY, OCO3HaHHUE
LIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

— TOTOBHOCTh K AKTHUBHOM
JICATEILHOCTH TEXHOJIOTMUECKOH |
COIMabHOM HATpaBJICHHOCTH,
CIIOCOOHOCTH WHHULUUPOBATH,
TUTAaHUPOBATH CaMOCTOSITEIIbHO
BBITIOJTHATH TAKYIO 1ESTEILHOCTD;

— HHTepec K Pa3IUIHBIM

npodecCHOHANBHOM JIeITeNbHOCTH,
OBguajieHne YHUBEPCAILHBIMH y1€OHBIMU
M03HABATENbHBIMH JICUCTBUSIMH:
a) 6a30BbIE JIOTUIECKHE JEHCTBUS:

— CaMoCTOATENBHO  (hOpMyNIUpOBaTh
AKTYaJIU3UPOBAThH npobiiemy,
paccMaTpuBaTh BCECTOPOHHE;

— yCTaHaBJIHMBATh CYIIIECTBEHHBIN
MPU3HAK WA  OCHOBaHHS  JUIs
CpaBHEHHs,  KiIacCHpUKAMKA U
000011IeHHS;

— ONpeNessaTh LENd JIeSITEIbHOCTH,
3a/1aBaTh MapaMETPbl U KPUTEPUU UX
JOCTHYKEHHUS,

— BBUSIBIISITH ~ 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B PAaCCMaTPUBAEMBIX
SIBIICHUSIX;

— BHOCHUTH KOPPEKTHBBI B
JIeATENLHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB IIENISM,
OlLICHWBATh  PUCKHU  TMOCIEACTBUI
JIeATENLHOCTH;

— pa3BHUBaTh KpEaTHBHOEC MEIIIICHHE
TIPH PEIICHNH KU3HEHHBIX TIPOOIIEM.

0) 0a30BBIC HCCIICIOBATEIbCKIEC
JIEUCTBUS:

$hopmupyembix
KOMIIeTeHI Ui O6mme JAucuunauHapHbie
OK 01. Beibupats B yactu Tpyq0BOro BOCIMTaHUSA: — BIIQJIETh MeToAaMu JI0Ka3aTeNbCTB,

ajropytMaMu  pelICHUA 3aja4; YMCHUC
(hopMynHpoBaTh ONMpPEAETECHHs, aKCHOMBI
U TEOpeMbl, MPUMEHITh HX, NPOBOAUTH
JIOKa3aTelbHBIE pACCY)KACHHS B XOJE
pelieHus 3a1ay;

YMETb ONEPUPOBATH MOHATHSIMU: CTCIEHb
4ycia,  JorapupM  ymciIa;  yMeHHe
BBIIIONHATh  BBIYMCIICHHE 3HAYCHUH U
npeoOpa3oBaHus BBIpaXXCHUH co
CTEIEHIMHU u norapudmamuy,
npeo0pa3oBaHus IPOOHO-PAlMOHATBHBIX
BBIPAXKEHUH;

YMETb OIIEpUPOBATH HOHATHAMHU:
panuoHaJbHBIE, UppaLOHAIbHBIE,
MOKa3aTeNbHBIE, CTEICHHBIE,

JorapuMUYEecKre, TPUTOHOMETPHIECKHE
YpaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI;

YMETh OIIEPHPOBATH TIOHATHSMHU:
(dhyHKTIHS, HeTpephIBHAS byHKUIAA,
NPOM3BOIHAS, nepBooOpasHas,
onpeieTIeHHbINH UHTETpall; yYMEHHE
HAaXOIUTh IPOU3BOAHBIC BIIEMEHTAPHBIX
GyHKIHI, UCTIONB3YyS ~ CIPaBOYHBIC
MaTepHabl; HCCICA0BaTh B MPOCTSHIINX
cnydasx (YHKIMM Ha MOHOTOHHOCTB,
HAaXOIUTh HauOONbIIME W HAaWMEHbLINE
3HaueHHUS (YHKIWIA, CTPOUTH TpapuKu
MHOT'OYJICHOB c HCIIONB30BAaHUEM
ammapara MaTeMaTHYecKOro — aHaju3a;
NPUMEHATH MPOU3BOAHYIO NPH PELICHHU
3aJa4 Ha JBIDKCHUE; pPelaTh NPAaKTHKO-
OpPHEHTHPOBaHHBIE 3a1a9u Ha
HanOOIbIINE ¥ HAaNMEHbIINE 3HAYECHHS, Ha

HaXOXICHUE  MYTH, CKOPOCTH  H
YCKOPEHHS;
YMETh OIIEpPUPOBATh TTOHATHSAMHU:

panroOHaJIbHAA q)yHKIII/IFI, IIO0Ka3aTCjIbHasi




— BJIaACTh

HaBBIKAMHU y4eGHO-
HCCIEeIOBATEIbCKOW U MPOEKTHOU
JIeSITEIIBHOCTH, HaBBIKAMH
paspereHus mpooeM;

BBISBJIATH TPUYUHHO-CIICICTBCHHEIC
CBA3M W aKTyaJW3HpOBATh 3aJady,
BBIJIBUTaTh THUIOTE3y €€ pEIICHUS,
HaXOIUTh apryMEHTHI JUTS
JIOKa3aTeNIbCTBA CBOMX
VTIBEPXKICHUM, 3a7aBaTh IMapaMeTphl
U KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATH TOJYUYCHHBIC B XOJIC

peaICHUA 3aJavu PE3YIbTATHI,
KPUTHYCCKHU OLICHUBATHb ux
JOCTOBEPHOCTD, MMPOrHO3UpOBATH

WU3MEHEHHE B HOBBIX YCIIOBHSIX;
yMeTh  MEPEHOCHTh  3HAHHA B
MO3HABATENILHYI0 U IPAKTHUECKYIO
001aCTH KHU3HEAEITENLHOCTH;

yMeTI) I/IHTel"pI/IpOBaTB 3HAHUA U3
pa3HBIX MPEIMETHBIX 00JIacTe;
BbIIBUT'aTh HOBBIC UJCH, Hpe}],]'[aFaTB
OpHFPIHa.]'ILHBIe moaxoabl U peU_IeHI/Iﬂ
U CIIOCOOHOCTD MX HCIOJIH30BAHUS B
MMO3HABATEJIBHON M COIMAJILHOM
TpaKTHKE.

dyHKIHA, CTETICHHAsI ¢byHKIWMA,
norapupmMudecKas ¢$yHKIWHA,
TPUTOHOMETPHUUYECKHE ¢yHKIIH,
oOpaTHbIe (YHKIMH; YMEHHE CTpPOUTH
rpaduKu U3y4EHHBIX GbyHKIMH,

UCTIONB30BaTh TpadUKH IPU HW3YyYEHUH
MPOLIECCOB M 3aBUCHMOCTE, TIPH pEIICHUH
3a/1a4 U3 JpYrux y4eOHBIX MPEIMETOB U
3alad M3 peabHOW JKWU3HH; BHIPAXKaTh
thopmynamu 3aBUCHMOCTH MEeXTy
BEJINYNHAMU;

YMETh pellaTh TEKCTOBBIC 3a/1a4l Pa3HBIX
THUIIOB (B TOM YHCIIE HA TIPOLICHTHI, JOJIU 1
YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTb
TOBApOB M YCIYT, HAJIOTH, 3aJa4d U3
o0acTd  ympaBjieHHsl  JIMYHBIMH U
CceMeilHbIMM  ()MHAHCaMM); COCTaBIISTH
BBIP@)KCHUS, YpaBHEHHMs, HEpPaBEHCTBA U
MX CHUCTEMBl IO VYCIOBHIO 3374y,
UCCIENIOBaTh TMOJY4EHHOE pElICHUEe |
OIICHUBATH MPaBIONOI00HOCTh
Pe3yIbTaTOB;

YMETH ONEPUPOBATH IMOHATHUAMU: CPEAHEES
apupmMeTHueckoe, MeauaHa, HauOoIbllee
A  HaWMEHbIIEE 3HAYEHHUs, pa3Max,
JWICIIEpCHsl, CTaHJApPTHOE OTKJIOHEHHE
YHUCIIOBOrO Habopa; YMEHHE H3BIIEKATh,
UHTEpIPETHPOBATh uH(pOpMALHIO,
NpEeACTaBICHHYIO B  TabiMuax, Ha
JuarpamMmax, Trpaukax, OTpPaKaroLIylo
CBOIICTBA  peaJbHBIX  IPOLECCOB U
SBJICHUIl; NPECTaBIATh HH(OPMAIMIO C
MOMOIIBI0  TaOMuI M Juarpamu;
UCCIIENIOBaTh CTAaTUCTUUECKHE JAaHHBIC, B
TOM YHCIIE C NIPUMEHEHHEM rpa(uuecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB;

YMETb OIIEpUPOBATH HOHATHAMHU:
CIIyJalHbBIIl OIBIT U CIy4aiiHOe cOOBITHE,
BEPOATHOCTb  CIIyJaHOTO  COOBITHS;
YMEHHME BBIYHCIATH  BEPOATHOCTH C
UCIIONb30BaHUEM TpPa(h)UuecKuXx METOMOB;
NPUMEHSITh  (QOPMYIBI  CIOXKECHUS H
YMHOXEHUS BEPOSITHOCTE,
KoMOmHaTOpHBIE (DaKTBI M (HOPMYIBI MIPH
peLIeHNH 3a]ad; OLCHHBATh BEPOSTHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO CO
CIlyJalHBIMH  BEIMYMHAMH;  YMEHHE
MPUBOANTH NTPUMEPHI TPOSIBIICHNS 3aKOHA
OonmpIIMX YHMCeNl B TPUPONHBIX H
OOIIIECTBCHHBIX SBJICHHAX;

YMETh OMNEpPHPOBATh IOHATHAMH: TOUKa,
npsiMasi,  IUIOCKOCTb,  IPOCTPAHCTBO,
JIBYTPaHHBII ~ YTOJ, CKpEIIMBAFOLIHECs
IpsIMBIE, MapaIeNbHOCTh "
MEePIEeHANKYIIPHOCTD TIPSAMBIX n
TUTOCKOCTEH, YTOJI MEXIy MPSIMBIMH, YT
MEXIY TpsMOA W IUIOCKOCTBIO, YIroi
MEXIY IUIOCKOCTSMH, pPAacCTOSHHE OT
TOYKH JIO0 TUTOCKOCTH, PACCTOSHUE MEXIY
TPSIMBIMH, paccrosHue MEXIy
TUIOCKOCTSIMH; YMEHHE HCIIONb30BaTh IPH




peuieHnn 3a4a4 H3YyUCHHBIC q)aKTLI u

TEOPEMBI TUIAHUMETPHH; yMeHUE
OI[EHUBATh pasmepbl 00BEKTOB
OKPYKArOLIEro MUpPa;

yMETh OIEPUPOBATH MIOHSITUAMH:
MHOTOIPaHHUK, CEYeHHE MHOTOTpaHHUKA,
Ky0, napasuiesIenunes, pu3Ma,
nupamuaa, (urypa u - HOBEPXHOCTH

BpallleHus], [IITHHAD, KOHYC, map, chepa,
ceyeHHs1 (Urypbl BPALICHHUS, IUIOCKOCTS,
Kacarormascst cepsl, IWIMHIpPA, KOHYca,
IOIAnh  MOBEPXHOCTH  MHPAMUJIBL,
OpPU3MBI, KOHYCa, IMIMHIpA, IUIOMIAIb
cdepbl, 00beM Kyda, TPSMOYTOIBHOTO
napasiesenuneaa, NUPaMUIbl, MPU3MBI,
IWINH/IpA, KOHYCa, IIapa;

yMEHHE W300paxaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BPAIICHUS, MX CCYCHHS OT
pyKH, c MIOMOLLBIO YEPTEIKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPENCTB;
YMEHHE pACMO3HABATh CHMMETPHIO B

IPOCTPAaHCTBE, YMEHHe pacrio3HaBaTb
IMpaBUJIbHBIC MHOT'OI'PaHHUKH;
YMETH OoneprupoBaThb NOHATUAMU:

JIBIDKCHHE B TMPOCTPAHCTBE, MOAOOHBIC
(Gurypbl B IpPOCTPAHCTBE; HCIIOIBb30BAThH
OTHOILCHUE IUIOIIAJEH IOBEPXHOCTEH MU
00BEMOB MOJOOHBIX (UTYp IPU PELICHUH
3aJ1ay;

YMETh BBIYUCIIATH TEeOMETPHUYCCKIE
BEJIMYHHBI (JUTHHA, YOI, IIOIMAIb, 00BEM,
IUIOMIAAb  TOBEPXHOCTH),  HCIOIB3YS
n3y4eHHble (POPMYIIBI U METOIIbI;

YMETh OIIepPHUPOBATh MTOHATHUSMM:
MpSAMOYTOJIbHASL ~ CHCTEMa  KOOpAHMHAT,
KOOPIMHATHI TOYKH, BEKTOpP, KOOPIUHATHI
BEKTOpa, CKAIIPHOE MPOM3BEACHUE, yroi
MEXIy BEKTOpaMH, CyMMa BEKTOpOB,
MpOM3BEIEHHE BEKTOpa Ha  YHCIIO;
HaXOIUTh C TIOMOIIBI0  W3Y4EHHBIX
(hopMyn KOOpIMHATHI CEPEeIUHBI OTpE3Ka,
paccTosiHuEe MEXIY IBYMS TOYKAMI,
yMeThb BEIOMPATh OIXOIAIINI U3 yISHHBII
METOZ, Jinit penreHus 3aJa4H,
pacro3HaBaTh MaTeMaTU4ecKue (PaKkThl U
MaTeMaTHYECKIe MOJEIH B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;
yYMEHHE TIPUBOITUTH TIPAMEPHI
MaTeMaTUYECKUX OTKPBITHUN POCCUICKON 1
MHPOBOI MaTEMaTHYECKOW HAYKH.

OK 02. Mcnons30Bath
COBpPEMEHHBIC
CpelcTBa MOKCKa,
aHanm3a u
HHTEPIIpeTalin
nHpopmManuu n
nH(pOpManoHHbIE
TEXHOJIOTHH JIIST
BBINTOJTHEHUSA 337124
npoeccHoHaNBEHO
JEATEITBHOCTH

B  ob6nactu

MTO3HAHUS:

— c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY

IOCHHOCTHU Hay4IHOI O

YPOBHIO  DPa3BUTUsl ~ HAyKd |
o01IecTBeHHON MPaKTHKH,
OCHOBaHHOI'O Ha JHAJore KYIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOECTO MeCTa B IOJHKYIETYPHOM
MHpE;

YMETh OIIePHPOBATH TIOHSTHSIMU:
panroHanbHas (QYHKLHS, HOKa3aTelbHas
dhyHKTIAS, CTeTIeHHAast GbyHKTITA,
norapupmMmaecKas dhyHKIAA,
TPUTOHOMETPHUUECKHE ¢dyHKIIH,
oOpaTHbIe (QYHKIMH; YMEHHE CTPOUTH
rpaduKH U3y4EHHBIX GbyHKIHH,

WCIIONB30BaTh TPaQUKH IPU HU3yIEHUH
MPOLIECCOB M 3aBUCHMOCTEH, TIPH PELIIEHUH
3aad U3 APYTUX y4eOHBIX NPEIMETOB U
3aJjad W3 peajbHOW JKU3HM; BBIPAXKATH




— COBCPIICHCTBOBAHUC SI3BIKOBOH |
YHUTATEIHCKON KYJIbTYPbIL KaxKk
cpeacTBa B3aHMOI[€I>iCTBPIH MCKIY
JIFOAbMU U TMO3HAHUA MUPA,

— OCO3HaHWE  IEHHOCTH  Hay4YHOU
JIeSITeNbHOCTH, TOTOBHOCTh u
OCYIIIECTBIIAT MIPOEKTHYIO

HCCIICAOBATCIIbCKYIO  JICATCIBHOCTD
WHAWBUAYAJIbHO U B I'PYIIIIC.

OsgnazneHue YHUBEPCATBHBIMH
y4eOHBIMH MO3HABATENbHBIMU
JIECTBUSIMU:

B) paboTa ¢ uH(pOpMaImeii:

— BNaJCTh  HABBIKAMH  TIOJYYCHHSI
UH(POPMAIIUK U3 HCTOYHHKOB Pa3HbIX
THIIOB, CaMOCTOSITENEHO
OCYUIIECTBJISITh ~ IIOWCK,  aHaJWU3,

CHCTEMATH3AIIHI0 U MHTEPIPETAIUIO
uH(OpPMALMK PA3TUYHBIX BUJIOB U
(hopM mpencTaBICHHUS;

— CO3JaBaTb TCKCTbl B PAa3JIMYHBIX
dbopmMaTax ¢ y4eTOM Ha3HAUCHHS
uH(OpMaLUK U 1ETICBOH ayJUTOPHH,
BBIOMpass ~ ONTHMalbHYIO  (hopmy
MNpEeACTaBJICHUA U BU3YyaJIU3alluu;

— OLICHHMBATh JIOCTOBEPHOCT,
JETUTUMHOCTh ~ MH(popmanuu, ee
COOTBETCTBHE MPABOBBIM MOpPAJbHO-
STHYECKUM HOpPMaM;

— HCIONB30BaTh cpencraa
UH()OPMALIMOHHBIX u
KOMM YHHKAIIMOHHBIX TEXHOJIOTHH B
pelieHnu KOTHUTHUBHBIX,
KOMM YHUKATHBHBIX u
OpraHM3aIOHHBIX 3a7a4 c
coOIII0IEHNEM TpeOGoBaHMIA
SPrOHOMHKH, TEXHUKH
0€e30IMacHOCTH, TUTHEHB,
pecypcochepekeHus, MPaBOBBIX
STUYECKUX HOPM, HOPM

WHPOPMAIIMOHHON 0€30MIaCHOCTH;
— BIJIAJCTh HaBBIKAMH PacliO3HABAHUS U

3aIUTHI nHpOpPMAIINH,
WHPOPMAIIMOHHOW  0€30MacHOCTH
JMYHOCTH.

tdhopmynamu 3aBHCHMOCTH MEeXTy
BEITMYMHAMU;

YMETb OIIepUpPOBATH TTOHSTHSAMHU:
TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH WU

HCPABCHCTB, paBHOCHUJIBHOCTb ypaBHeHHﬁ,
HCPAaBCHCTB M CHUCTEM, palluOHAJIbHBIC,

MppaloHAIbHBIE, MOKa3aTeJbHEbIE,
CTEIICHHBIE) norapupMUIeCKue,
TPUTOHOMETPUUECKHE YpaBHEHHS,

HEpPaBEHCTBA W CHCTEMBI; YMETh pPelIaTh
ypaBHEHHsI, HEPaBEHCTBA U CHUCTEMBI C
TIOMOIIBIO PA3JIMYHBIX NPHEMOB; pelIaTh
ypaBHEHHsI, HEPaBEHCTBA U CHUCTEMBI C
rnapaMeTpoM; INPHMEHATh  ypaBHEHWS,
HEpaBEHCTBA, MX CHUCTEMBI ISl PEIICHUs
MaTeMaTHYeCKUX 3ajad W 3aJad |3
pa3nuuHBIX ObJacTe HaykH U peabHOMN
KH3HU;

YMETh CBOOO/IHO OIepUpPOBAThH
HOHATUAMU. JOBUXCHUC, l'[apaJ'IJ'IeJ'ILHbIﬁ
MEPEHOC, CUMMETPpHA Ha IUIOCKOCTH U B
MPOCTPaHCTBE, TIOBOPOT, peodpa3oBaHue
nopo0usi, TMoAoOHBIe (UTYpBL; YMETh
pacrno3HaBaTh paBHBIE W  MOIOOHBIC
¢urypsl, B TOM 4HCIEe B IPUPOIE,
UCKYCCTBE, apXUTEKTYpE; yMeThb
UCIIOJIb30BaTh TeOMETPHUECKHE
OTHOILIGHHS, HAXOJUThb TI'COMETPUYECKHE
BEJIMYMHBI  (IJIMHA, Yroi, IUIOLIAb,
00BbEM) TpH peleHUH 3a7ad U3 JAPYTUX
y4eOHBIX TPEIMETOB M W3 PeajbHOH
JKU3HU.

OK 03. IInaaupoBats u
peann3oBBIBATH
coOcTBeHHOE
pogeCCHOHATBFHOE
JIMYHOCTHOE PAa3BUTHE,
NPEeINPHHIMATEIBCKY
10 IeSTEeIbHOCTD B
podeCCHOHATHHON
cdepe, HCIIOTH30BATH
3HaHUA 1O
(uHAHCOBOI
TPaMOTHOCTH B
Pas3IUYHBIX
KHU3HEHHBIX
CHTYaLIUsIX.

B oOmactu

BOCITUTAHMS:

— c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHMSI, DTHYECKOTO TTOBEIEHNS,

— CHOCOOHOCTH OIICHMBATH CUTYAIUIO
¥ IPUHAMATH OCO3HAHHBIC PEIICHHS,
OPHUEHTHUPYSICh Ha MOpaJIbHO-
HPaBCTBEHHbBIC HOPMbI U [ICHHOCTH;

JyXOBHO-HPaBCTBEHHOT'O

— OCO3HaHWE JIMYHOrOo BKIaga B
IIOCTPOCHHE YCTOMYUBOrO
Oysy1mero;

— OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poauTensM u (WIH) APYTUM YJIeHaM
CEMBH, CO3JaHHIO CEMBH Ha OCHOBE

— yMeETb OIIEpUPOBATH TTOHATHSAMHU:
pannoHaIbHbIE MppaLOHATbHBIE,
MOKa3aTeNbHBIC, CTEICHHBIE,

norapu(MIIECKHe. TPUTOHOMETPHIECKUE
YpaBHEHHS M HEPaBEHCTBA, UX CUCTEMBI;

YMETb OIIEpUPOBATH TTOHSATHSAMHU:
MHOTOI'PaHHUK, CEYEHNE MHOTOTPaHHUKA,
Ky0, napaiesnenuresn, pu3Ma,
nupamMuaa, (Qurypa W TOBEpXHOCTH
BpalleHNs, IWIMHIDP, KOHYC, map, chepa,
cedeHus! (UTyphl BpaIIeHHs, IIOCKOCTS,
Kacaromiasicsi cepsl, IWINHAPA, KOHYca,
IUIOIIAJb ~ TOBEPXHOCTH  NHPaMHUIBI,
NpU3MBI, KOHYCa, IWJIMHIpPA, IUIOMIAJb




OCO3HAHHOTO TMPHUHATHUS IIEHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBHUH C
TpamuIusIMu HapoaoB Poccuw;
Osnazgenue VHUBEP CATBHBIMH
PETYIATUBHBIMH JICHCTBUSAMU:
a) CaMOOPTaHU3AITU

— CaMOCTOSTEIBHO OCYIIECTBIIAT
MO3HABATENbHYIO JeATEILHOCTD,
BBISIBIISITH  TPOOJIEMBI, CTaBUTh |
(hopmynHupoBaTh COOCTBEHHBIC
3aa4u 00pa3oBaTebHOI
JIeATEIIbHOCTH u JKHU3HEHHBIX
CHUTYaIHsX;

— CaMOCTOATCIIBHO COCTaBJIATH IIJIaH

pemieHust mpoOJieMbl €  y4eTOM
UMEIOIIUXCS pecypcos,
COOCTBEHHBIX ~ BO3MOXXHOCTEH |
MPEATNOYTEHUH;

— JlaBaTb OLI€CHKY HOBBIM CUTYallHsIM;
— cnoco0cTBOBaTh ()OPMUPOBAHUIO U
IIPOSBJICHUIO LIMPOKOM 3pyIULIUU B

Pa3HbIX obJracTsx 3HAHWH,
NOCTOSAHHO MOBBIIATH CBOM
00pa3oBaTeNbHbIl U KyJIbTYpHBIH
YPOBEHB;

0) CAMOKOHTPOJIB!
UCIOJIB30BaTh TPHEMBI PeQIIeKCHH s

OLICHKM CHTyallud, BBIOOpa BEpHOrO

pelLIeHHUs;

— yMeTb  OLEHUBATh  PUCKH U
CBOEBPEMEHHO
IOpUHUMATh  pelleHus 10  HX
CHIDKEHHUIO;

B) SMOILMOHAJIBHBIH UHTEJJIEKT,

MpeArnoararmmi copMUPOBAHHOCTD:
BHYTPEHHEH MOTUBALMM, BKJIIOYAIOIICH
CTpEeMJIEHHE K JOCTI)KCHHIO IIeTH H|
ycrexy, ONTHMHM3M HHHIHUATHUBHOCTE,
YMEHHE NeHCTBOBATh, MCXOMS U3 CBOHUX
BO3MOKHOCTEH;

— DMIIATHH, BKJIFOYAIOIIEH
CIIOCOOHOCTh IIOHUMATh
SMOILIMOHAIBHOE COCTOSHUE NPYTHX,
YYUTHIBATh €0 MPH OCYIIECTBICHUH

KOMMYHUKAIlUH, CIIOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO;
— COLMAaNbHBIX HaBBIKOB,

BKJIFOYAIOIINX CITIOCOOHOCTH
BBICTPAUBATh OTHOIICHUSI C IPYTUMHU

cdeppl, 00beM Kyda, NPSMOYTOIHHOTO
napajuiesienuneaa, NHPaMUJIbL, MPU3MBI,

nuiInHApa, KOHYCa, mapa; YMEHUEC
I/I306pa)KaTI) MHOT'Or'paHHUKHU u
IMOBEPXHOCTHU BpallICHUA, UX CCUYCHUA OT
pPyKu, C IIOMOLIBIO YCPTCIKHBIX

HHCTPYMEHTOB U 3JEKTPOHHBIX CPEICTB;
YMETh paclo3HaBaTb CHMMETPHIO B
MPOCTPAHCTBE;,  YMEThb  pacllo3HaBaTh
NpaBWIIbHBIE MHOTOIPaHHUKH;

YMETh OIepHUPOBATh MOHSTHSIMHU:
NpSMOYTOJIbHAsl ~ CHCTEeMa  KOOpAMHAT,
KOOpAMHATHI TOYKH, BEKTOP, KOOPJMHATHI
BEKTOpa, CKAJISIPHOE MPOU3BEACHHUE, Yroll
MEXJy BEKTOpaMH, CyMMa BEKTOpOB,
MPOM3BEIEHHE  BEKTOpa HAa  YHCIIO;
HaxXoIuThb C TIOMOLIBK  H3Y4EHHBIX
(hopMyn KOOpAMHATHI CEpEMHBI OTpE3Ka,
paccTosiHue MEeXIY IBYMs TOUKaMHU.

JTIOJbMH, 3a00THTbCS, IPOSIBIATH
HHTEPEC U pa3pellaTh KOH(IUKTBL
OK 04. OdpextnBHO | 'oTOBHOCTH K CaMOpPAa3BHUTHIO, | — yMETh OIIepUPOBATH MTOHATHSAMM:
B3aUMOJEICTBOBATh U | CAMOCTOSITENIBHOCTH u CITyJalHBII OMBIT M CIIydaifHOE COOBITHE,
paboTaTh B KOJUIEKTUBE | CAaMOOIPENEIECHHUIO; BEPOSITHOCTH CIIy4alfHOTO COOBITUS; yMETh
1 KOMaHJe. — OBJIaJicHHE  HAaBbIKAMU  y4eOHO- BBIYUCTIATD BEpOSITHOCTh c

HCCIIEI0BATENIbCKOM, MPOEKTHOW U
COLIMANBLHOM JEATENEHOCTH;
OslazseHue YHUBEPCATbHBIMHU
KOMM YHUKATUBHBIMH JCHCTBUSIMH:
0) COBMECTHAs IeATEIFHOCTE:

WCTIONb30BAaHUEM TPa)UuecKuX METOJIOB;
NPUMEHSITh  (QOPMYIBI  CIIOXKEHUS H
YMHOXEHUS BEPOSITHOCTEH,
KOMOWHaTOpHBIE (aKThl M (GOPMYIIBI TIPH
pelIeHNH 3aj]ia4; OLCHHBATh BEPOSTHOCTH




— IOHUMATh u WCIIONIH30BATh
MpEeUMyIecTBA  KOMaHJHOM W
WHJMBUIYAIbHOM paboThI;

— [pUHMMATh  [EMTd  COBMECTHOH
JeATENIHOCTH, OpPraHU30BBIBATH U
KOOpJMHUPOBATh NIEHCTBHA 110 €e
JOCTH)KEHHIO:  COCTaBIISITh  IUIaH
JIECTBUM, pachpenensiarth poiu ¢
y4eToM MHEHUH Y4aCTHUKOB
00CYXX/1aTh pe3yinbTaThl COBMECTHOM
paborsr;

— KOOpJMHUPOBaTh W  BBINOJHATH
paboTy B YCIOBHUSX pEAJILHOTO,
BUPTYaJILHOTO U KOMOMHUPOBaHHOT'O
B3aUMOJICHCTBUS,

— OCYLIECTBIISITH MIO3UTHBHOE
cTpaTeruueckoe  TOBEJIEHHE B
Pa3iMYHBIX CHUTYalUsX, IMPOSBISTH
TBOPYECTBO U BOOOpakeHHe, OBITh
WHUIIMATUBHBIM.

OsnazneHue YHHUBEPCaJIbHBIMU
PETryIATUBHBIMU HeﬁCTBHﬂMI/IZ
T) IPUHATHE ce0s U IPYTHX JIFONEH:

— HNPUHUMATb MOTHUBBI U APryMEHTBI
IpYrUX  JIOJed TIpU  aHaIM3e
PE3YIbTaTOB IeATEIbHOCTH;

— IpHU3HaBaTh CBOE IIPaBO M MPaBo
JPYruX JIOJIeH Ha OLIHOKHY;

— pa3BUBaTh CIOCOOHOCTH IIOHUMATb
MHP C IO3ULIUH APYTOTO YEIOBEKa.

peaNbHBIX  COOBITHI; 3HAKOMCTBO CO
CIlyJalHBIMM  BEIIMYMHAMH;  YMEHHE
MPUBOANTH MIPUMEPHI TPOSIBIICHUS 3aKOHA
OonmpIIMX  YHMCel B TNPUPONHBIX H
OOIIIECTBEHHBIX SIBJICHHSX;

YMETb CBOOOIHO OIEepUPOBATH
TIOHSITHSIMH: CTEIEeHb c LEJbIM
HoKa3aTelgeM, KOpPEeHb  HAaTypajbHOM
CTEIEHH, CTeNeHb C PpalMOHAIBHBIM
TIOKa3aTeNeM, CTETIeHb C JIeHCTBUTEIbHBIM
(BellecTBEHHBIM) IIOKa3aTeNneM, Jorapugm
YHCIa, CUHYC, KOCHHYC M TaHIEHC
IPOM3BOJILHOTO YHCIA;

YMETh cBOOO/IHO OIepUpPOBATH
noHsATusMu: Tpaduk GyHKIMHM, oOpaTHas
hyHKIHA, KOMITO3UIIHS ¢byHKIUH,
JUHeHHas — QYHKOWS, — KBaJapaTH4YHas
(yHKIWA, cTeneHHas (YHKIHS C LETbIM
HOKa3aTeseM, TPUTOHOMETPHYECKHE
¢byHKIHIH, o0paTHble
TPUTOHOMETPUYECKHE byHKIHIH,
HOKa3aTesbHas norapupmMuyeckas
(yHKIMK;  yMETb  CTPOUTH  TpaduKH
(yHKIMHA, BBIMONHATH TPEeoOpa30BaHUs
rpadukoB QyHKLMIA;

YMETh HCIIONb30BaTh rpaduku (yHKLHIT
JUISL U3yYeHUS MIPOLIECCOB U 3aBUCUMOCTEN
IPH PEIICHUH 3aJa4 U3 JIPYTHX Y4eOHBIX

IIPEeIMETOB M W3 PpEaJbHOM KU3HU,
BBIpOKAaTh  (OPMYJIAMH  3aBHCHMOCTU
MEXKIY BETUYHHAMU,

CBOOOIHO  ONCPUPOBATH  HOHATHSIMU:
YeTHOCTh  (DYHKIHMH, [EPUOAUYHOCTH
(yHKIMM, OTrpaHUYEHHOCTh (DYHKIIWH,
MOHOTOHHOCTh ~ (DYHKLMH, DKCTPEMYM

¢yHkupy, HauOoJbplIee W HauMEHbLIee
3HAUeHUs (QYHKUUM HA IPOMEXKYTKE;
YMETb MPOBOUTH UCCIIeZIOBaHNE
byHKIHH;

YMETh HCIONIB30BaTh CBOWCTBA U IpaUKH
GyHKIMHA IS pelleHus  ypaBHEHUH,
HEPaBEHCTB M 3aJad C IIapaMeTpamu;
n300pakaTh Ha KOOPAWHATHON IJIOCKOCTH
MHO>KECTBA peleHnii YpaBHEHUH,
HEPABEHCTB M UX CHCTEM.

OK 05. OcymecTBiars
YCTHYIO U
MMUCHMEHHYIO
KOMMYHHKAIIHIO Ha
TOCYIapCTBEHHOM
s3e1ke Poccuiickoi
denepany ¢ yueTom
ocobeHHOCTEN
COLIMAJIBHOTO 1
KYJIBTyPHOTO
KOHTEKCTA.

B obnacTu 3cTeTHUEeCKOTro BOCIIUTAHMS
— 3CTETHYECKOE OTHOLIEHHE K MHPY,
BKJTIOYAS ACTETHKY OBITa, HAYIHOT'O H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyZa 1 OOIIECTBEHHBIX OTHOIIICHHI;

— CI0cOOHOCTH BOCTIDUHHMATh
pasyInyHbIe BUJIBI HCKYCCTBa,
TpaJUIUH W TBOPYECTBO CBOETO H
JOpYTux HapoJIOB, OLIYIIATh
SMOIMOHAIBHOE BO3/ICiCTBHE
HCKYCCTBa;

— yOeXAEHHOCTh B 3HAYMMOCTH JUIS
JTMYHOCTH n obmecTBa

OTCUYCCTBCHHOI'O u MHPOBOI'O

YMETh OIEpUPOBATH IOHATHSAMU: CpeiHee
apudmeTHaeckoe, MearaHa, HanOOIbIIee
M HaWMeHbIlee 3HA4YCHWs, pa3Max
JHCIIEPCHS, CTaHAAapTHOE OTKJIOHCHHE
YHCIIOBOro Habopa: yMEHHE H3BIICKATb,
MHTEPIIPETHPOBATh nH(DOPMALHIO,
NpeICTaBlICHHYIO B  TaOnmumax, Ha
JuarpamMmax, Tpaukax, OTpaKarolIyro
CBOWMCTBa  pEAIBHBIX  IIPOLECCOB U
SBJICHUI; TIPEICTAaBIATh WH(OpPMAIHIO C
MOMOIIBI0  Tabmun W JWarpamm;
WCCIIENIOBaTh CTAaTUCTHUECKHE TaHHBIC, B
TOM YHCIIE C PUMEHEHHEM TpaduiecKkux
METOJIOB M JIEKTPOHHBIX CPEJCTB;

YMETh OMNEpPHPOBATh IOHATHAMH: TOUKa,
npsiMasl,  TUIOCKOCTh,  TPOCTPAHCTBO,
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HCKYCCTBA STHUYECKHUX KYJIBbTYPHBIX
TpaJULMN 1 HAPOJAHOTO TBOPUECTBA,
— TOTOBHOCTE K CAMOBBIPDAXKEHHMIO B
Ppa3HBIX BHJAX HCKYCCTBa,
CTpEeMJIEHHE MPOSIBIIATh Ka4eCTBa
— TBOPYECKOH JINYHOCTH;
OsnazneHue YHUBEPCaIbHBIMU

JIBYTPAaHHBI ~ yToJ, CKpEIUBAIOIIUECS
TpsIMBIE) HapaIeabHOCTh u
HNEpHIEHUKYISIPHOCTD TIPSMBIX n

TUTOCKOCTEH) yroJl MeKAy MPSIMBIMH, YT
MEXJy MpsIMOH U IUIOCKOCTBIO, YIoJ
MEXJy IUIOCKOCTSMH, pacCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PacCTOSHUE MEXKIY

KOMMYHUKaTUBHBIMU JEHCTBUSMMU: NpAMBIMY, paccTosiHue MEXIy
a) oOIIeHue: TUTOCKOCTSIMH;
— OCYHIECTBJISITb KOMMYHHKALIUKM BO YMETH HMCIIOJIB30BaTh MPU PCHICHUUN 3a1a4
BCeX c(i)epax JKU3HU, HN3Y4YCHHBIC (1)aKTI)I u TCOPCMBI
— pacno3HaBaThb HeBepOabHbIE NIaHUMETPUH, YMCEHHC OLICHUBATh
cpeicTBa  OOUIEHHS,  TOHHMATh pa3Mepbl 00bEKTOB OKPYIKAIOIEr0 MUpa.
3HAQYECHUE  COLMAIBHBIX  3HAKOB,
pacro3HaBaThb NIPEANIOCBUIKU
KOH(JIMKTHBIX CUTYallui U CMsAT4aTh
KOH(JIUKTHI;
— PasBEpPHYTO M JIOTMYHO H3JIaraTh
CBOIO TOUKY 3peHuUs c
HCIIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.
OK 06. IIposiBnaTs — OCO3HaHHE 00yJaIOIIUMUCS YMETh peliaTh TEKCTOBBIE 3a[a4i PasHbIX
rpakaaHCKo- poccuiickon IpaXXaaHCKON TUIOB (B TOM YHCIIE Ha MPOLIEHTHI, 10U U
MaTPUOTUYECKYIO UIECHTUYHOCTH, YacTH, Ha JIBW)KEHHE, paboTy, CTOMMOCTb
MO3UIHUIO, — IEeJICHAIIPaBJICHHOE pa3Butue TOBApOB M YCIyr, HAJIOTH, 3aJa4yu U3
ACMOHCTPHUPOBATH BHYTPEHHEH IO3ULUHU JMYHOCTH Ha o0/lacTH  yHpaBJiCHUS JIMYHBIMH U -
OCO3HAHHOC ITOBEICHHUE OCHOBE JIyXOBHO-HPaBCTBEHHBIX ceMeiHBIMH  (MHAHCAMH); COCTaBIAThH
Ha OCHOBC LeHHocTed HaponoB Poccuiickoi BBIPa)KEHUS, yPABHEHUs HEPABEHCTBA U UX
TpaAMIMOHHBIX ®denepanyy, HUCTOPUYECKUX " CHUCTEMBI o YCIOBHUIO 3aJ1a4u,
00LIEYEN0BEYECKIX HalMOHAIBHO-KYJILTYPHBIX HCCICAOBATh TMONYYCHHOE PEHICHUE |

LICHHOCTEH, B TOM
YHCTIe C yIETOM
TapMOHHU3ALUH

MEKHAILMOHAIBHBIX 1
MEXPEIUTHO3HBIX
OTHOILICHUM,
MIPUMEHSTH CTaHIAPTHI
AQHTUKOPPYIIIHOHHOT O
TIOBEACHHS.

Tpaauuui, (OPMUPOBAHUE CHUCTEMBI
3HAYMMBIX  I[IEHHOCTHO-CMBICIIOBBIX
YCTAaHOBOK  AQHTUKOPPYIIIMOHHOI'O
MHUPOBO33pEHHUS, MPaBOCO3HAHUS,
JKOJIOTHUECKO KYJIBTYPBI,
CIIOCOOHOCTH  CTaBUTh ILETH H
CTPOUTH KU3HEHHBIE TUIAHbI;
B wacTu rpakIaHCKOTO BOCITHTAHUSI:

— OCO3HaHHE CBOMX KOHCTHTYLHOHHBIX
mpaB W OO0SM3aHHOCTEH, YBa)kKeHHUE
3aKOHA U [IPaBOMOPSIKA;

— TpUHSITHE TPaUIOHHBIX
HAIMOHAJBHBIX, OOIIEYETOBEUYECKUX
TYMaHUCTUYECKUX
JIEMOKPATUYECKHUX [IEHHOCTEIH;

— TOTOBHOCTH MIPOTHUBOCTOSTH
HIEOIOTHU IKCTPEMH3MA,
HaIlMOHAJIN3Ma, KceHo( o0uH,
JMCKPUMHHAIIMA TI0 COLMAIIBHBIM,
PEITUTHO3HbBIM, pacoBbIM,
HAIIMOHAJILHBIM MPU3HAKAM;

— TOTOBHOCTH  BECTH  COBMECTHYIO
JIEATENLHOCTD B HHTEpecax
TPa)XTaHCKOT'O o011ecTBa,
YYaCTBOBaTh B CaMOYIPABJICHHUU B
001eo0pa3oBaTeNBEHON
OpTaHU3aAIMA U JIETCKO-FOHOIIECKUX
OpTaHU3aIAX;

— YMEHHE  B3aWMOJCWCTBOBATH  C
COIMAIIbHBIMU ~ HMHCTUTYTAMH B

OILICHUBATh MPaBAONO00HOCTh
pe3yJIbTaToB;

*yMemv  onepupoeamv  NOHAMUAMU:
onpeoenenue, akcuoma. meopema,
creocmesue, CBOUCME0, NPU3HAK,
00KA3amenbCmeo, PABHOCUTIbHBLE
Gopmynuposku; ymemv GOpMyIUpoOsams
obpamnoe u NPOMUBONOLONCHOE

ymeepocoeHue, npusooums npumepsvl U
KOHMPNpUMEpbl, UCHOTb308AMb  MEmo0
Mamemamu4ecKkol UHOYKYuU, npogooums
OJoKasamesbHble  pPACCYHCOGHUs — Npu
peuweHuu 3a0ay, OYeHUusams 10SUYECKVIO
NPABUILHOCTIG PACCYHCOCHULL,

*ymems €800600HO onepupogams
NOHAMUAMU. nociedo8amenbHOCMY,
apugpmemuyecxas npoepeccus,
2eoMempuyecKkas npocpeccusi, 6eCKOHEeYHO
yovisarowas 2eomMempuiecKast
npoepeccus; ymems 3a0asambv
nOCIe008aMeNbHOCY, 8 MOM 4ucie ¢
HOMOWbBIO PEKYPPEHMHBIX QOpMYIL,;
*ymems @blOUpaAMb NOOXOO0AUWUL MEMOO
0na  pewenus  3a0ayy,  NOHUMAHUE
SHAYUMOCIU MAMEMAMUKY 8 U3VUEHUU
IPUPOOHBIX U 0OUJeCIMBEHHBIX NPOYECCOB U
A6NEHUL; ymemb pacnosHasams
nposiGNeHUe 3AKOHO8 MAMEMAMUKU 8
uckyccmee, ymems npueoOUms NpUMepbl
MamemMamuyecKux OMKpbIMuLl
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COOTBETCTBHH C X (YHKIMAMH U
Ha3HaYCHUEM;

TOTOBHOCTh K TYMaHHTapHOH U
BOJIOHTEPCKOH JIeATENLHOCTH;
MATPHOTUYECKOTO BOCITUTAHUSL:
c(OpPMHPOBAHHOCTh poccuiickoi
TpakJaHCKOM WEHTHIHOCTH,
MaTPHOTU3MA, YBAKEHHUSI K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH
nepen PonuHoii, ropaocty 3a cBoi
Kpa#i, cBoro PoauHy, cBOH S3BIK U
KyJAbTypy, TpOILIOE W HACTOsIIee
MHOT'OHAIMOHAIEHOT O Hapoja
Poccuu;

IEHHOCTHO® OTHOIIICHHE K
rOCyIapCTBEHHBIM CHMBOJIaM,
UCTOPHYECKOMY U IMPUPOJHOMY
HaCJIEANIO, TTAMSTHUKAM, TPAAULHIM
HaponoB Poccum, pocTmxeHUsIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOIOIUAX U TPYLE;

uzeiHas yOexJJeHHOCTh, TOTOBHOCTb
K CIIyXeHUI0 U B 3amure OteuecTsa,
OTBETCTBEHHOCTh 33 €ro Cyaboy;
OCBOCHHBIC 00yUarOLIUMHUCS
MEKIpPEIMETHbIC MOHSTHSA u
YHHUBEpCalbHbIE y4eOHbIe IeHCTBUA
(perynatuBHble,  MO3HABaTEIbHBIE,
KOMMYHHKAaTHUBHBIE);

CIIOCOOHOCTh MX HCIOJb30BAHHUS B
[IO3HABATEIbBHOM M COLMAJILHOM
HpaKTHKE, TOTOBHOCTh
CaMOCTOSITEIIBHOMY  TJIAHUPOBAHHIO
u OCYIIECTBIICHUIO y4eOHOi
JeATEbHOCTH, OpraHu3ayu
yueOHOro COTpYZIHHYECTBA c
NeJarorHyeckuMy  pabOTHUKaMU U
CBEPCTHHKAaMH, K Y4YacTHIO B
MIOCTPOEHHUU HHJIUBULyaJIbHON
00pa30BaTeIbHON TPACKTOPUY;
OBJAQJCHUE  HABBIKAMH  y4eOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHOW U
COIMAIbHOM JIESITEbHOCTH.

POCCULICKOU U MUPOBOLL MAMEMAMUYECKOU
HAYKU.

OK 07. CogeiictBOoBaTh
COXPAaHEHHIO
OKpYKarolen cpeasl,
pecypcochepekeHuto,
MIPUMEHSATH 3HaHHUS 00
M3MEHEHNH KJIMMAaTa,
TIPUHINTIBI
OepeXKITHBOTO
TIPOMU3BOJICTBA,
3¢ deKTHBHO
JeNCTBOBATH B
Ype3BbIUYalHbIX
CHUTYaIHsX.

HE NIPUHUMATH JICUCTBUS,
NPUHOCAIIME BpEld OKpYKarollen
cpene;

yMETb TIPOTHO3UPOBATH
HEOJIaronpuATHBIE  HKOJIOTHYECKHE
TOCIEACTBUS  TPEANPUHUMAEMBIX

JIECTBUH, IPENOTBpAILATh UX;
pACIIUPUTH  OMBIT  JAEATEIFHOCTH
SKOJIOTHYECKON HATIPABICHHOCTH,
pazpabaTeiBaTh  IDIaH  pPEIICHUA
mpobJIeMBl € y4eToM  aHaan3a
AMEIOMIUXCS ~ MaTepHalbHBIX |
HEMAaTepPHAaIbHBIX PECYPCOB;
OCYIIECTBIIATh  IIEJICHATIPABICHHBIN
TTOWCK TIEPEHOCA CPEACTB U CIIOCOOOB
NEWCTBUS B MPOQPECCHOHAIBLHYIO
cpeny;

— yMeETb

OIIePHPOBATh TIOHATHSMHU:

HeTpephIBHAS GbyHKUIAA,
NPOM3BOIHAS, nepBooOpasHas,
onpeeJIeHHbIA UHTETpall; YMETb
HAaXOIUTh IPOU3BOAHBIC BIIEMEHTAPHBIX
GbyHKLMI, UCTIONB3YS  CIPAaBOYHEIC
MaTepHabl; MCCICA0BaTh B MPOCTEHIINX
cnydasx (YHKIMM Ha MOHOTOHHOCTB,
HAaXOIUTh HauOONbIIME W HAaWMEHbLINE
3HaueHHUsS (YHKIWIA, CTPOUTH TpapuKu
MHOT'OWICHOB MCIIONB30BAaHHUEM alllapaTa
MaTEMaTHYeCKOT0 aHaln3a; IMPHUMEHSTH
MPOW3BOJHYIO MpPW pENICHWH 3a1ad Ha
JIBIDKCHUE; pemarts MPAKTHKO-
OpPHEHTHPOBaHHBIE 3a/1a9n Ha
HanOOJbIINE U HAaNMEHbIINE 3HAYECHHS, Ha
HaXO0XJICHNE ITyTH, CKOPOCTH YCKOPEHHS;

dhyHKTIHS,
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— YMCTb NEPEHOCUTDH 3HaHUA B
NMO3HABATCIIBHYI0O W HNPAKTUYCCKYIO
obnactu KHU3HCACATCIbHOCTH,

— IMpeajiaratb HOBBIC IIPOCKTHI,
OLICHUBATh nacu C TIO3UINN
HOBU3HEI, OPUTHMHAJIbHOCTH,

HpaKTH‘leCKOﬁ 3HA4YUMOCTH,
— JaBaTb OLCHKY HOBBIM CHUTYyallUsM,

— yMeTb OIIepUPOBATH TTOHSTHSAMHU:
JBIDKEHHE B TPOCTPAHCTBE. MOA00HBIE
¢urypsl B IpOCTPAaHCTBE; HCIIOIH30BAThH
OTHOILIEHHE IUIOLIAJICH TTOBEPXHOCTEH H
00BEMOB MOJIOOHBIX (DUTYp TIPU PELICHUH
3ajay;

— yYMEThb  BBIUMCIATH  T€OMETPHYECKUE
BEJIMYWHEI (JUIMHA, Yo, TUIOMaab, 00beM,

BHOCHTH KOPPEKTHBBI B IUIOMAb  TOBEPXHOCTH),  HCIOIB3YS

JIeSITEIIBHOCTD, COOTBETCTBHE W3y4eHHBIC (POPMYIIBI U METOIBL.

PE3YIBTATOB IENISIM.

TIK 1.3. BrimonuaTs T'oroBHOCTE K CaMOpa3BUTHIO, — yMeTh CcBOOOJIHO OIIepUpOBATH
rpaduueckue paboThl | caMOCTOSTEILHOCTH u HOHATUAMM: Ipaduk yHKIMY, oOpaTHas
[0 COCTaBJICHUIO CaMOOMPE/IENICHHUIO; dhyHKIIHSA, KOMIIO3HIIUS GbyHKIHIA,
KapTorpapu4ecKux — OBJIAJICHUEC  HABBIKAMH  y4eOHO- JUHEHHas — QyHKIUS, KBaJ[paTuIHast
MaTepHAJIOB UCCIICIOBATEIbCKON, TMPOCKTHONH | GbyHKIWS, cTeneHHas (YHKIHUSA C HETbIM
COILIMAJILHOM JESITENbHOCTH; MmoKa3aTeneM, TPUTOHOMETPUYECKUE
OBnageHue YHUBEP CaTbHBIMH (dhyHKIHH, obpaTHbIE
KOMM YHUKATUBHBIMU JACHCTBUAMHU: TPUTOHOMETPUYECKHUE byHKIHIH,
0) cOBMECTHAs ICATCIBLHOCTb: MmoKa3aTenbHast JiorapugpmMudecKast

— TOHMMATh U UCTIOJIb30BaTh
MIpEUMYyILECTBA KOMaHIHON 51
WHJMBUAYaJIbHOM paboThI;

— IpPUHUMATb  LEJIU  COBMECTHOU
JeSITeIbHOCTH, OPTaHU3OBHIBATH U
KOOPJIMHHMPOBATh JEUCTBUS IO €€
JOCTIDKEHHMIO:  COCTAaBJIATh  IIJIaH
JIEUCTBUM, pacnpenessiarts polu ¢

y4eToM MHEHHUH Y4aCTHHKOB
00cyXIaTh pe3yabTaTbl COBMECTHOM
paboTsr;

— KOOpJIMHHUPOBaTb U  BBINOIHATH
paboTy B YCIOBHAX pPEaJbHOTO,
BUPTYaJIBHOTO M1 KOMOMHUPOBAHHOT O
B3aUMOJIEICTBHS;

— OCYIIECTBIISTH MTO3UTHBHOE
CTpaTeruueckoe  TOBEJCHHE B
Pa3IUYHBIX CHUTYallUsAX, INPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
HMHUIMATHBHBIM.

OgnaneHne YHHUBEPCAIbHBIMHU

PETYIATUBHBIMHU JACHCTBHUSIMU:

T) IpuHATHE ce0s U IPYTUX JTIOACH:

— IIPUHAMaTh MOTHUBBI M apTyMEHTHI
Ipyrux JIIOA€M Tpu  aHauuse
pE3yNbTaTOB AEATENBHOCTH;

— IpU3HaBaTh CBOE IPaBO M IIPaBO
JPYTUX JIFOJISH HA OMIMOKH;

— pa3BHBaTh CIIOCOOHOCTH ITOHUMATh
MHUp C MTO3HIMHN IPYTOr0 YeIOBEKa.

(GyHKIMK;  yMETb  CTPOUTH  TpaduKH
(yHKIMHA, BBIMONHATH MPEeoOpa3OBaHUs
rpadukoB QyHKLMIA;

— yMETh HCIIONb30BaTh rpaduku (yHKLUI
JUISl I3Y4EHUS TIPOIIECCOB M 3aBUCUMOCTEH
IPH PEIICHUH 3aJa4 U3 JIPYTHX Y4eOHBIX
IIPEeIMETOB M W3 PpEajbHOM KU3HUY,
BBIpaXaTb  (OpMyIaMu  3aBHCHMOCTH
MEX]ly BEITHYNHAMH;

— CBOOOZHO  ONEpPHPOBATH  MOHATHAMU:
4ETHOCTh  (YHKLUM, IEPUOAUYHOCTb
(yHKIMM, OrpaHUYEHHOCTh  (YHKIIMH,
MOHOTOHHOCTb ~ (DYHKLMH, 3KCTPEMYM
¢yHkupM, HauOoJplIee W HauMEHbLIee
3HAUeHUs (QYHKUUH HA IPOMEXKYTKE;
yMETh HPOBOINTb HCCIIeIOBaHUE
byHKIHH;

— yMETb HCIIOJIb30BaTh CBOMCTBA U IpadMKu
GyHKIMHA  ns pelieHHs  ypaBHEHHH,
HEpaBeHCTB M 3alJad C [apaMeTpamy;
n300pakaTh Ha KOOPJMHATHOM IIIOCKOCTH
MHOXKECTBA peleHnii YpaBHEHUH,
HEPaBEHCTB M UX CHUCTEM.

JIP 10. 3aborsmmuticst o

3alIUTE OKPYKaIOLIEH

cperpl, COOCTBEHHOH U

qyK0# 0e30MacHOCTH,
B TOM YHCIIE

OBazieHre yHUBEPCAIEHBIMU YI€OHBIMH
MO3HABATENHEHBIMU JEHCTBHAMM:

— CaMOCTOSATEIBHO (bopmynupoBatb
aKTyaJIH3HpOBaTh mpobiemy,
paccMaTpuBaTh BCECTOPOHHE;

— yCTaHaBJIHMBATh CYIIECTBEHHBIN
MPU3HAK WM OCHOBaHMS  JUIS
CpaBHEHUS, KJaccuuKanuu u
00001IeHNS;

- BIIaZeTh  METOJAMM  JOKa3aTeIbCTB,
aNTOPUTMaMH  peIIeHWs  3a/Jady; yMCHHE
(hopMyIHpPOBATH OMpENEeHUs, aKCHOMBI H
TEOpEeMBbI,  NPUMEHATh WX, IPOBOJHUTH
JIOKa3aTeNbHbBIE PACCYXKICHUS B XO/I€ PELICHUS
3a/1ad;

— - yMeTh  BBIOMpAaTh  TOAXOJSIIHA
W3Y4YEHHBII METON AJI1 PELICHUs 3aJayd,
pacro3HaBaTh MaTeMaTU4ecKue (aKThl U
MaTEeMAaTHYECKIE MOJICNTU B MPUPOJHBIX H
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ONpEeACNsATh LENU  JESTeIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTCPUH HX
JIOCTHKCHUST;

BBISBIIATD 3aKOHOMEPHOCTH u
MPOTUBOPEUHUSI B pacCMaTpUBAEMbBIX
SIBJICHUSX;

BHOCHUTH KOPPEKTHUBBI B JIEATELHOCTD,
OIICHHMBATh COOTBETCTBUE PE3YyIHTATOB
LeJsIM, OILICHUBATh PpHUCKH
TTOCJIEICTBUHN e TEIbHOCTH;

OOIIIECTBEHHBIX SIBIICHUSIX, B HCKYCCTBE;
yMEHHue MIPUBOJUTH MIpUMEpHI
MaTEeMaTUYECKHX OTKPBITUI POCCUHCKON U
MHUpPOBOM MaTeMaTHYECKON HayKH.

JIP 13.
JleMoHCTpUpYIOLIHiA
TOTOBHOCTE U
CITOCOOHOCTE BECTH C
JPYTHMHU JIFOIBMH,
JIOCTUTATh B HEM
B3aUMOITOHUMAaHH,
HaXOJIUTEL OOIIME LIETH
u COprllHI/I'-IaTL JUIA
HUX JOCTUKXCHHSA B
npodeccruoHaTbHOMI
JIESATEILHOCTH

OBgnazieHne YyHUBEPCAILHBIMH y1€OHBIMHU
M03HABATENILHBIMH JACHCTBUSAMU:

CaMOCTOSITEIBHO (hopMyIHpOBaThH
aKTYyaJIM3UPOBAThH npobiiemy,
paccMaTpHuBaTh BCECTOPOHHE;
yCTaHaBJIMBATh CYIIECTBEHHBIN
NpU3HaK  WJIM  OCHOBaHMS  JUIs
CpaBHEHMS, Ki1accu(puKanum U
000011IeH S,

ONpeAeNiTh LMW  JIeITeNbHOCTH,

3a71aBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTHIKCHUS;

BEBISIBJISITH 3aKOHOMEPHOCTH u
MIPOTUBOPEYHS] B PpaccMaTpPUBAEMBIX
SIBJICHUSX;

BHOCUTH KOPPEKTHBBI B ACATEIHHOCTD,
OLICHHBATh COOTBETCTBHE PE3yIHTATOB
LICIISIM, OILICHMBATh PHUCKH
MOCJIC/ICTBUI IESITCIIBHOCTH,

- BIAAETh  METOAAMH  JIOKA3aTelbCTB,
anropuTMaMu  pelIeHus  3aJay; yMEHue
(opMyIUpOBaTh ONIpENENeHUs,, AKCHOMBI U
TEOPEMBI,  NPUMEHATb  MX,  INPOBOIUTH
JIOKa3aTeNbHbIE PACCYKIEHHS B XOJIE PELIECHHUS
3a/1ay;
— - yMeTb  BBIOMpaTh  HOIXOISIIMI
W3Y4EHHBI METOA IJIs pelleHHs 3aJaud,
pacro3HaBaTh MaTeMaTH4YeCKue (akThl U
MaTEMaTHYECKUE MOJIENIU B IIPUPOIHBIX U
OOLIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
yMEHHUe IPHUBOJUTH IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUIM POCCUICKON U
MHUPOBOM MaTeEMaTHYECKON HAYKH.

JIP 15. IposBrstomumii
rpakJaHCKOe
OTHOLIEHHE K

npodeccroHaNbHOM
JIEATEIHLHOCTH KaK K
BO3MOKHOCTH JJUYHOI'O
y4acTHs B PEIIeHUU
00IIIECTBEHHBIX,
roCy/IapCTBEHHbIX,
00IIIeHAIIMOHAIbHBIX
mpobaem

ORazieHre yHUBEPCAIIEHBIMU Y9€OHBIMHU
HIO3HABAaTEJIbHBIMHU JEHCTBUAMM:

CaMOCTOSATEIBHO (dbopMmynupoBath
aKTYaJIU3UPOBAThH npobiiemy,
paccMaTpHUBaTh BCECTOPOHHE;
yCTaHABIIMBATb CYILLECTBEHHBIN
NpU3HAK  WIX  OCHOBaHUA  UIA
CpaBHEHUS, knaccudukanmu u
00001IIeHHS;

onpeneniaTh LeNH  JeATeNbHOCTH,

3a/aBaTh NMapaMeTpbl U KPUTEPUH HX
JOCTIKEHHS;

BBISIBIISITH 3aKOHOMEPHOCTH u
MIPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSIX

BHOCHUTBH KOPPEKTUBBI B ACSITEIBHOCTB,
OLICHNBATh COOTBETCTBHUE PE3yIbTATOB
LETISIM, OLICHUBATh pHUCKH
TIOCIIE/ICTBUH ESITENbHOCTH;

- BIaAeTh  METOAAaMH  JI0Ka3aTelbCTB,
aNropuTMaMHu  pelIeHHsT  3aJad; yMEHHUE
(opMyTUpOBaTE ONpENeNeHHs, AKCHOMBI |
TEOpeMBbl,  INPUMEHATb  HUX, IPOBOJUTH
JIOKa3aTebHbIE PACCY)KICHUS B XOJI€ PEILICHUS
3az1ay;
— - yMeTb  BBHIOMpaTh  HOIXOISIIMI
W3Y4IEHHBII METOJ JJIsl pElIeHHs 3a/1ayu,
pacro3HaBaTh MaTeMaTHYeCKHe (aKThl U
MaTeMaTUYECKHE MOJEIH B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE;
yMEHHE MPUBOAUTH TIPUMEPBI
MaTeMaTHYECKUX OTKPBITHIN POCCUICKON 1
MHPOBOI MaTEMAaTUYECKON HAYKH.

1.3 KoHTpOJIb U OLleHKA Pe3yJIbTATOB 0CBOEHUS 0011e00pPa30BaTe/IbHON JUCHUILIMHBI IO pa3esiaM,

TeMaM

HaunmenoBanme pasacia, TEMblL

Ilokazarenn OLCHKH pEe3yJibTaTa

DOpMBI KOHTPOIIS U
OLICHUBAHHUS

Pazmen 1.
OCHOBHOM IIIKOJIBI

HOBTOpeHI/IC KypCa MAaTEMAaTHUKH

JIP 13, JIP 15

OK 01, OK 02, OK 03, OK 04, OK
05, OK 06, OK 07, TIK 1.3, JIP 10,

BxonHolt KOHTpOIIB
CamocrosTensHas padoTa
VYerslii onpoc
TectupoBanue
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KonTponbHas pabora

Pazmen 2. Ilpsmble U IUIOCKOCTH B
npoctpaHcTBe. KoopauHaTel M BEKTOpHI B
IIPOCTPAHCTBE

OK 01, OK 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 1.3, JIP 10,
JIP 13, JIP 15

[MpakTryeckas padbora
VYerHslii onpoc
TectupoBanue

3auer

KonTponbHas pabora

Pazmen 3. Crenenu u xopHu. CreneHHas,

OK 01, OK 02, OK 03, OK 04, OK

CamMocTosTenbHast pa60Ta

Tpuronomerpuyeckne GpyHKINUH

05, OK 06, OK 07, IIK 1.3,, JIP 10,
JIP 13, JIP 15

MoKasaTeabHas i norapudmuueckas | 05, OK 06, OK 07, IIK 1.3,, JIP 10, | YcTHBI ompoc

(byHKIIMN JIP 13, JIP 15 TectupoBanue
KonTponbHas pabora

Pasmen 4. OcnoBel  Tpuronomerpuu. | OK 01, OK 02, OK 03, OK 04, OK | CamocrosrenbpHas padbora

YcrTHBIH ompoc
TectupoBanue
KonTponbHas pabora

Paznen 5. TlpowsBogHast W mepBooOpa3Has
GbyHKIIIU

OK 01, OK 02, OK 03, OK 04, OK
05, OK 06, OK 07, I1K 1.3, JIP 10,
JIP 13, JIP 15

CamocrosTenbHas padora
VYcrTHBIiH ompoc
TectupoBanue

na3

KoHnTponbHas pabora

Pa3nen 6. MHOTOrpaHHUKH U TeJla BpalleHHs

OK 01, OK 02, OK 03, OK 04, OK
05, OK 06, OK 07, I1K 1.3, JIP 10,

CamocrosrenbHas paboTta
YceTHbIl OIpoc

JIP 13, JIP 15

JIP 13, JIP 15 TectupoBanue
Paznen 7. Dnementsl Teopuu BepositHocter 1 | OK 01, OK 02, OK 03, OK 04, OK | YcrHbIii onpoc
MaTEMaTUYECKON CTaTUCTUKU 05, OK 06, OK 07, 1K 1.3, JIP 10, | TectupoBanue

KoHnTponbHas pabora

1.4. CucremMa KOHTPOJISA U OLIEHKH OCBOEHMSI POrpaMMbl 0011e00pa3oBaTeIbHOM

AUCUHMILIUHBI
1.4.1. Dopma npomesxcymourol ammecmayuu no ooueodpazo8amenbHoU OUCYUNIUHE
Tabmuma 2.
@DopMBbI MPOMEKYTOYHOI aTTeCTAIHH

Oo6meoopasoBaTe/ibHast TUCIUIIINHA
1 2
OO/I. 07 MaTtematnka

9K3aMCH

1.4.2.

ammecmayuu no unozcam OC60EHUAL nNPOcpamMMbl O6W€O6pa306am€ﬂbHOlZ 0MCI4MI’1JZMHbl

Opeanuzayus mekyujeco KOHMPOJS YCNegaemMocmu U — NPOMeNCYMOYHOU

B nepuon oOydenust nmo oOpaszoBarensHoil mporpamme CIIO ¢ momydeHuem cpemaHero
00pa30BaHUs OCYILECTBISETCS TEKYILIUNA KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB M ITPOMEKYTOUHAs
aTTecTalus rno oomeoopazoBaTENbHBIM AUCHUTIIMHAM.

Texkyiuit KOHTPOJIb OCYIIECTBISICTCS B Ipenenax y4eOHOTO BPEMEHH, OTBEACHHOTO Ha
00m1eo0pa3oBaTeNbHyI0 JUCLUUIUIMHY, OIICHHMBaeTcsd MO MNATHOAIbHON Iukane.  Tekymui
KOHTPOJIb TPOBOJUTCS C LENbI0 OOBEKTHBHOM OLIGHKH KauyecTBa OCBOEHHs MPOTPaMMBI
JTMCUUIUIMHBL, a TaKKe CTUMYJIMPOBaHMUA Yy4eOHOH NeATeNbHOCTH CTYJICHTOB, MOATOTOBKU K
IIPOMEXYTOUYHOM aTTecTalud M OO0ecleyeHuss MaKCUMalbHOW 3(PQPEKTUBHOCTH Y4eOHOTO
nporecca. Jlyis OIEHKM KayecTBa MOJATrOTOBKU MCIOJIB3YIOTCS paziNuHble (OPMBI U METO/IbI
KOHTpoJIsl. TekyIuii KOHTpoJib 0011e00pa3oBaTeNbHON AUCIUILIMHBI OCYIIECTBIsIETCS B opme
YCTHOTO OMpOCA; 3alIUThl MPAKTHUECKUX 3aJaHui, pedepara, TBOpUECKUX padOT; BBHIIOIHEHUS
KOHTPOJIBHBIX M TECTOBBIX 3aJIJaHUi; PEIIeHUs] CUTYallMOHHBIX 3a/1a4 U JIpyrux (opM KOHTPOJI,
IIPEYCMOTPEHHBIX MPOrpamMMoit 001eo0pa3oBaTeIbHON AUCIUTUINHBI.
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[IpomesxyTouHas arTecTaus NpoBOAUTCS B (hopMe, IPEAYCMOTPEHHOH IJIAHOM Y4eOHOTO
IIpoLecca: 3K3aMeHa.

B nmepwon CrnoXHOHW CaHUTAPHO-3MUIAEMUOJIOTHYECKON OOCTAaHOBKM WIJIM JPYrHX
CUTYal[MsIX HEBO3MOXKHOCTH OYHOT'O OOYY€HHUS U MPOBEACHUS aTTECTAllUU CTYACHTOB KOJUIEIK
peanmu3yer oOpa3oBaTeNbHBIE NPOTPAMMBI MM WX YacTH C TNPUMEHEHHEM JJIEKTPOHHOTO
oOy4eHHs, JWCTAHIHMOHHBIX  OOpa30BAaTENbHBIX  TEXHOJOTHMA B  IPEAYCMOTPEHHBIX
3aKOHOJIATETTLCTBOM (popMax OOydeHHs] WIM IPU HX COYETAHWH, MPH MPOBEACHUHM y4eOHBIX
3aHSTUN, MPAKTHUK, TEKYLIErOo KOHTPOJIS YCIEBAEMOCTH, IMPOMEXKYTOUHOM, UTOrOBOM M (Min)
roCyJapCTBEHHOM UTOTOBOM aTTeCTAllMU OO0YJarOIUXCS.

@opMbl U MpoLeaypa TEKYHIEro KOHTPOJS M MPOMEXKYTOUYHOW aTTECTAllMM 3HAHUU
CTYZEHTOB OIIPEAETAIOTCS MOJoXKEHUAMU: «O TeKyIleM KOHTPOJIE U TPOMEKYTOUHOM aTTecTaluu
oOyuarouuxcsa», «O MpUMEHEHUH 3JIEKTPOHHOTO 00y4EHUsl, NTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH  TpH  peanu3aluud  o0pa3oBaTenbHBIX  HporpamMm», «OO6  opraHuzauuu
oOpazoBatenbHoro mpouecca B UIIOY «MKCO» B cBs3u ¢ npouiIakTHYECKUMH MeEpaMu,
CBSI3aHHBIMU C YTPO30i KOPOHABUPYCHOM MH(EKIIUI.



2. 3AJAHUA AJIA KOHTPOJISA U OHEHKN OCBOEHMUSA ITPOI'PAMMBbI
YYEBHOI'O NIPEAMETA

2.1. 3axanus VI TeKyLero KOHTPOJIst

2.1.1. BXoaHOii KOHTPOJIb

Ha3znauenne: KOC npennazHadeH Juisl ONpeeIeHHs] OCTaTOYHbIX 3HAHUM U yMEHUH 3a
KYPC OCHOBHOMW LIKOJIBI.

dopma: KOHTPOJIbHAS paboTa.

VYmenusi: 1) onepupoBaTh C palMOHAIBHBIMH 4YHCIaMH, 2) MpeoOpa3oBHIBATH
anredpanveckue BBIpAXKEHUsI, 3) pellaTh JIMHEWHbIE U KBaJpaTHbIE YpPaBHEHUS M ypaBHEHMS,
CBOJSILIMECS K HUM, 4) peliaTh JUHEHHbIE HEPaBEHCTBA, 5) peliaTh NPOCTENUIINE T€OMETPUUECKUE
3a/1aun

3nanusa: 1) gelicTBUi C JECATUYHBIMM U OOBIKHOBEHHBIMH JpoOsIMH, 2) (QOpMyIbl
COKpAIIEHHOTO YMHOKEHUS, 3) MpaBmiia IEHCTBUN C MHOTOWIEHAMHU W OJTHOWICHaMH, 4) mpaBuia
JNeUCTBUIM ¢ anredpanyecKUMu JpoOsiMHU, 5) anropUTM pelIeHHs JIMHEWHBIX W KBaJpaTHBIX
ypaBHEHUW; (QOpMybl BBIYUCIEHUS KOpPHEH KBaJpaTHOTO ypaBHEHHUs, 6) TEOpeMbl O
PaBHOCWJILHOCTH YpaBHEHUH, 7) alIrOpUTM pEUIeHUS JIMHEWHBIX HEPaBEHCTB, YHCIOBBIE
MIPOMEXYTKH; 8) OCHOBHBIE TeOMeTpuUeckre GUrypbl, GopMyIbl Uisi BEIUUCICHHS IEpUMETpa U
IJIOUIAIM TPEYTOIbHUKOB M YETHIPEXYr0JIbHUKOB; Teopemy [Tudaropa.

3ananue:
Bapuant Ne 1

18 36

S e :
7 49) 49 6

41 17) 18 (8 23} 99 7
65

1. BoruncinTe 3HaYeHHEe BbIPasKeHU S (
2. YnpocrTure BbIpaskeHHs.

a’+3a’b+3ab®+b®

a) (a+5)(a” —5a+25); 6) a? —b? L g VB+2V2+432,
3.Buinosinure nefcTrBus.
o) 2x L1 | 6) — b® +4a2b—ab2+ a_.
a®+ax a+x a’+ab+b’ b®-a’ a-b

4. Pemiute ypaBHeHHUsI.
3 1 28

a) (5x+3)? =5(x+3); o + = .
) ( ) ( ) )l—x 1+x 1-x2

5. Pemmiure HepaBeHCTBA.
a)17—x>10-6x, 6) 2(3—2)-3(2+2z2)<z.
6. Pemnre 32724y ¢ NOMOIIBIO CHCTEMBbI YPABHCHHIA:
Ilepumemp npamoyzonvnozo mpeyzonvhuxa pasen 84 cm, a eco 2unomenysa pasna 37 cm.
Haiioume nnouwyads 3mozo mpeyzonibHuKa.

Bapuant Ne 2
E+§(£ :17j+3,75:§;
1. BbluucjauTe 3HAYeHUE BbIPAKEHHA 16 214 6

2. YupocTute BbIpa:KeHMs.
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(a®>—b?*)(a®* —ab+b?)
A) @0-DA+2b+407); g a—b ’ B)ﬁ+2ﬁ—@.

3. BoinmosiHuTe aeiicTBUA.
a’-b*> a’-b’, 1 2 1 .
a) ) 27 o 2 - ;T ’
a-b a"-b X“+3xy 9y°—-x° 2x-6y

4. Pemiute ypaBHeHusl.

2
a) XX _y g X1, 20 _y
X 6 x-1
5. Peminte HepaBeHCTBA.
a) 2x =17 > -27; 0) 4(2-3x)-(5-x)>11-x.

6. PemmnTe 3a1a4y ¢ NOMOIIbIO CHCTEMbI YPABHEHUI:
T'unomenysa npamoyzonvno2o mpeyzonvnuxa paeua 13 cm. Ecnu 00un u3z eco kamemoeg
yeenuuums na 4 cm, mo cunomenysa yeeauyumupca na 2 cm. Haiioume kamemut

mpey2oibHuUKa.
IMTAKET ITPEITOJJABATEJIA
- OTBETHI K 3a/IaHUAM
Homep 3axanus Bapuant 1 Bapuant 2
1. 2 5,5
2. a) a® + 125 8h% —1
0) (a + b)? a3+ b3
a—>b
B) 8v2 V7
3. a) 1 ab
a a+b
0) (b — a)? x — 2
b2 + ab + a? 2x(x = 3y)
4. a) 6 1 1
5" 5 3
0) 12 11, 13
5. a) (_g; +oo> [—5; +o0)
0) [0; 4+00) (—0;0.8)
6. 210 5,12

- KPUTCPHUH OLICHUBAHUA

OtBer OLICHUBACTCS OMMEMKOU «5)), CClIn:

paGOTa BBITIOJIHEHA ITOJIHOCTBIO,

B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHHH PCHICHUA HET HpO6CHOB u OIJ_II/I60K;
B PCIICHHMU HET MATCMATUYCCKUX OIINO0K (BO3MO)KHa OoagHa HECTOYHOCTBb, OIIMCKAa,
KOTOpas HC ABJIACTCA CICACTBUCM HC3HAHHWA NI HCIIOHUMAHUW A yqe6Horo MaTepI/IaJ'Ia).
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Ommemxka «4» CTaBUTCS B CIEAYIOIINX CIIy4asX:

paboTa BBINIOJIHEHA OJTHOCTHIO, HO 000CHOBAHMS LIIAr0B PELICHUS HEAOCTATOYHBI (€CIIn
yMeHHE 000CHOBBIBaTh PACCYKJIEHUS HE SIBJSUIOCH CIIELIUATIbHBIM 0OBEKTOM IMPOBEPKH);

JIONYIIEHbl OJHA OIMOKAa WJIM €CTh JiBa — TpU HEA0UETa B BBIKJIAJKAX, PUCYHKaX,
gepTekax Win rpadukax (eciau 3T BUIbI padoT HE SABISUINCH CHICIIHATbHBIM 00OBbEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIN:

JOMyYIIEHO OoJjiee OJHON OmMOKHM Win OoJiee IBYX — TPeX HEIOYETOB B BBIKIAJKAX,
yepTrexkax wuiu rpadukax, HO oOydammwuiics o00yiajaeT o00sA3aTeNbHBIMU YMEHUSIMH T10
MIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, ECIU:

JIOMYIIEHBl CYIIECTBEHHbIE OIIMOKHM, MOKa3aBIlMe, YTO OoOydaromuiics He oOnaxaeT

00s13aTeIbLHBIMU YMCHHAMU I10 I[aHHOﬁ TEME B MOJTHOM MEpE.

1.2.2. KonTpoabHasi padora no reme «KopHu u crenenmn»

Hasnavenne: KOC npenHa3HaveH Uisi KOHTPOJISA U OLIEHKU PE3yJIbTaTOB OCBOEHUS TEM
«[leiictButenpHble uncia», «CrenenHas ¢pynkuus. MppannoHaibHble ypaBHEHUS U
HepaBeHCTBay, «[lokazarenpHas GyHKIMS, TOKa3aTeIbHbIE YPAaBHEHUSI U HEPABEHCTBAY.

dopma: KOHTpOJIbHAs padoTa.

Ymenusi: 1) onepupoBath ¢ palMOHaIbHBIMU U HPPAIIMOHATBHBIMU CTEIICHSMH, 2) peliaTh
IpoOHO-pallMOHANIbHBIE, MTOKa3aTeIbHbIE YpaBHEHUS, 3) peulaTh UppallOHAbHbIE YPaBHEHUS U
HEPaBEHCTBA, 4) pemiaTh NoKa3aTelIbHbIE YpaBHEHUS U HEPABEHCTBA.

3nanus: 1) NoHATHE CTENEHHW 4YKcIa, 2) cBoWcTBa cteneHel, 3) O/I3 uppannoHaIbHBIX
YpaBHEHUM, HEPABEHCTB.

I1. SAJAHUE U1 OBYUAIOUIET'OCSA
Bapuant Ne 1

1. BEIUuCIUTE:

2 1
2) 93:9s
2. Peminth ypaBHEHUSA:
X oy x _ 2\*¥*1
1) x+1 + x-1  x2-1 3) 15577 = (E)
2) V3—x=2
3. Pemuth HepaBeHCTBA:!
1) v4—x>3 2) 3%%77 =27
Bapuant Ne 2

1. BeIuucanTs:
1) 273 3) 32-3V3.7VE
1 5
2) 43:46
2. Peminth ypaBHEHUS:
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) T 3) 0,752 = (15)5 ’
2) V3x+1=8
3. Pemmuth HepaBeHCTBA!
1) V2x—3>4 2) (1)”4 > 1
2 8
1. TTIAKET ITPEIIOAABATEJIA
- OTBEThI K 3/IaHUAM
Howmep 3ananus Bapuanr 1 Bapuanr 2
1. 1) 8 3
2) 3 0,5
3) 2 9
2. 1) 0 Her kopuei
2) 1 21
3) 1 -2
3. 1) (=%0; =5) (9,5; +)
2) [5; + ) (=o0; —1]

- KPpUTEPUU OLICHUBAHUA

OTBeT OIIEHUBAETCSI OMMEMKOU «3», €CIN:

paboTa BBITIOTHEHA TMOJTHOCTHIO;

B JIOTUYECKUX PACCYXKACHUSAX M 000CHOBAaHUU PEIIEHUS HET MPOOEIIOB M OIIHOOK;

B PCIICHWHW HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJlHA HETOYHOCTH, OIHCKA,
KOTOpas He SBJISETCS CIASACTBUEM HE3HAHMS WM HEMMOHUMAaHUS yueOHOTO MaTepuaa).

Ommemka «4» CTaBUTCS B CIEIYIONIUX CIy4asx:

paboTa BBITIOJIHEHA ITOJTHOCThIO, HO 000CHOBAHUS IIar0B PEIICHUS HEIOCTATOYHBI (€CITH
yMeHHEe 000CHOBBIBATH PACCYXKICHUS HE SBIISUIOCH CIIEIUAIBLHBIM 00BEKTOM MPOBEPKHU);

JIOTYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TpU HEA0YETAa B BBIKIAJKAX, PUCYHKAaX,
YepTeKax Wi rpadukax (€Cm 3TH BUJIbI pabOT HE SBIISUTHCH CIIEIUATILHBIM 00bEKTOM IIPOBEPKH ).

Ommemka «3» CTaBUTCS, SCIIH:

JOMyIEeHo OoJiee OAHOM OmMOKKU WK Oojee IBYX — TpeX HEJ0YEeTOB B BBIKIAAKAX,
yepTexkax WM Trpadukax, HO oOyyaromwuiics oOnamaer o00sg3aTeNbHBIMH YMEHHUSIMHU IO
MPOBEPSAEMO TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOMYIIEHBl CYIIECTBEHHbIE OIIMOKHU, MOKa3aBIlKMe, YTO OOydaromuiicas He oOnamaeT

00s3aTeNbHBPIMH YMEHUSMH 110 JTAHHOM TeMe B MOJIHOM Mepe.

2.1.3. KontpoabHas padora «Iloka3aTenbHbie H JorapugMuiecKne ypaBHeHU»

Haznauenne: KOC npeaHa3HayeH /Ui OLIEHKU CPOPMHUPOBAHHOCTH MPEAMETHBIX YMEHHM:
OTIepHPOBATH C JorapupmMamu, penath NoKa3aTelbHble U JJorapu(pMUIECKUe YpaBHEHUS U
HEPABEHCTBA.

®opma: KOHTpOJIbHAS padoTa.
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Ymenusi: 1) onepupoBarh C UPpPALUOHAIBHBIMH YUCIAMH W Jorapudmamu 2) pemiatb
MOKa3aTeNbHbIE U JOTapu(PpMHUUECKIE YpaBHEHUS, 3) pemaTh OKa3aTelbHbIE U JIoTapu(hMUIecKre

HEPaBEHCTBA.

3nanus: 1) moHATHE WPPAMOHATIBHOTO YHMCIa, Jiorapudma, 2) CBOWCTBA CTEICHEH,
JEWCTBUS CO CTETEHsMH, 3) CBOCTBA JIorapu(MOB, OCHOBHOE JIoTapu(pMUIecKoe CBOHCTBO; 3)
PaBHOCHJILHOCTb YpaBHEHUH, 4) CBOMCTBA [TOKA3aTEIbHON U JIOTapU(PMUUECKON (YHKIIUH.

1. SAJAHUE JIUIA OBYYAIOUIET'OCA

1. Beruuciure:

Bapuant No 1

1) /363 3) 9% . 27%
412 4) log,5225
2) (_) ) logss
25 5) log;;1
2. Pemmute ypaBHEeHHE:
1) 5¥+1 = 27x+1 3) logs(3x+1)=2
2) 2xt3 —2xt1 =12 4) log;(x+2) +logsx =1
3. Pemute HepaBeHCTBA:!
N1 _1
D () =3
2) 2x¥3 4 2x1 <17
3) lg(Bx —4) >1g(2x + 1).
Bapuant Ne 2
1. Beruncnure:
1) V642 3) 72.492
41\ 12 4) log,256
2 () ) log,
2 5) log,64
2. Pemure ypaBHEeHHE:!
1) 2%+l = 16%7% 3) log;(4x—2) =3
2) 0,2 +4x=5 — 1 4) log,(x —5) +log,(x+2)=3
3. Pemnre HepaBeHCTBA:
1\ 3%
D () =2
2) 3*143%*2 >28
3) log:(2x + 3) < logi(x + 1).
2 2
I11. [TAKET ITPEITOJJABATEJIA
- OTBETHI K 3/IaHUAM
Howmep 3ananus Bapuanr 1 Bapmuanr 2
1. 1) 6 2
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2) 0,2 1
8
3) 9 49
4) 2 4
5) 0 1.5
2. 1) -1 2.5
2) 1 -5; 1
3) 8 7.25
4) 1 6
3.1 (—o0; 3] [_1 +o0)
3
2) (—;1) [1; +00)
3) (=5" + ) (=1; +)

- KDUTCPUHU OIICHUBAHUSA

OTBeT OIIEHUBAETCSI OMMEMKOU «3», €CIN:

paboTa BBITIOTHEHA MIOJTHOCTHIO;

B JIOTUYECKUX PACCYXKIACHUSIX M 000CHOBAaHUU PEIIEHUS HET MPOOEIIOB B OITHOOK;

B PCIICHWHW HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJTHA HETOYHOCTH, OIHCKA,
KOTOpas He SABJSETCS CIACACTBUEM HE3HAHMS WM HEMOHUMAHUS y4eOHOTO MaTepuaa).

Ommemka «4» CTaBUTCS B CIEAYIONIUX CIydasX:

paboTa BBITIOJHEHA IMOJTHOCTHIO, HO 000CHOBAHMUS IIar0B PEIICHUS HEIOCTATOYHBI (€CITH
yMeHHEe 000CHOBBIBATh PACCYXKICHUS HE SBJUIOCH CIIEIIUATBLHBIM 00BEKTOM ITPOBEPKH );

JOTYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TpU HEA04YETa B BBIKIAJKAX, PUCYHKAaX,
YepTeKax Wi rpapukax (€Cim 3TH BUJIbI paOdOT HE SIBJISUTHCH CIICIIUATbHBIM 00bEKTOM ITPOBEPKH ).

Ommemka «3» CTaBUTCS, SCIIH:

JOTYIICHO 0oJiee OJHOM OMIMOKK WM 0oJiee NBYX — TPEX HEI0YETOB B BBIKJIAJIKAX,
yeprekax wuiau rpadukax, HO oOydarmwuiics o0JiajaeT o00sA3aTeIIbHBIMA YMEHUSIMH 10
MPOBEPSIEMOI TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOMYIIEHBl CYIIECTBEHHbIE OIIMOKHU, MOKa3aBIlKMe, YTO OOydaromuiics He oOnamaeT

00s3aTeNbHBIMA YMEHUSAMH T10 IaHHOM TeMe B TIOJTHOM Mepe.

2.1.4. KonTpoJsbHasi padora no teme « Tpuronomerpusi»

Haznauenne: KOC mnpennazHaueH Ui OLEHKM C(HOPMHPOBAHHOCTH IPEIMETHBIX
YMEHHUI: ONepUpoBaTh TPUTOHOMETPUUYECKUMHU (YHKLUUSAMH, PpEIIaTh TPUTOHOMETpUYECKUe
YPaBHEHUS U HEPABEHCTBA.

@dopma: KOHTpOJIbHAS padoTa.

YMennsi: 1) BBIUHCIATH 3HAYCHHS TPUTOHOMETPUYECKHX (QYHKIUH IO 3aJaHHOMY
apryMeHTy; 2) BBIYHCIATh 3HAYEHHWE TPUTOHOMETPUYECKHUX BbIpaKEeHUH; 3) pelaTth
TPUTOHOMETPHUUECKHE YpaBHEHMSI; 4) pelaTb TPUTOHOMETPUYECKHE HEPAaBEHCTBA.

3Hanus: 1) TpuroHomeTpuyeckue (YHKIMU OJHOTO apryMeHra; 2) OCHOBHBIE
TpUTOHOMETpUYecKHe (GopMyIbl, 3) TPUTOHOMETpHUECKUE (PYHKIMH, UX CBOICTBA U rpaduku, 4)
oOpaTHble TpUroOHOMETpHueckue (yHKuMH, 5) dopMynbl JUIsI HaXOXKIEHHUS KOpHe U
TPUTOHOMETPUUECKUX YPABHEHMH, 6) MOJIOKEHNE TOUKU HA TPUTOHOMETPHUYECKOM KpYTE.
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3AJJAHUE JUTA OBYUYAIOIEI'OCHA
Bapuant Ne 1
1. Ilo 3HaYeHMIO OJJHOM W3 TPUTOHOMETPHUECKUX (PYHKIMI HAMIUTEe 3HAYEHUS TPEX OCTATbHBIX

. V3 om
sma=?, ;<(X<T[.

2. Beruuciure:

. 15w 231
a) sin— — cos—;
4 4

0) 12arccos > — 3arccos (— l);
2 2

1
B) 3arctg (_E) + 2arctgl.
3. Pemmnte ypaBHEeHHS:
a) cos(g— 3x) —g =0;

T
0) tg (Zx +Z) =—1;
B) 5sinx — 3sin’x +2 = 0;
r) 2cos?x — 3sin?x — sinx - cosx = 0.
4. Pemnute HEPABEHCTBO:
a) sinx = —?;

0) cos (x —g) < ?

Bapuant Ne 2
1. [To 3HAYEHUIO OJTHOM M3 TPUTOHOMETPHUECKUX (QYHKIIUNA HAWIUTE 3HAYCHUSI TPEX OCTaTbHBIX

V5 3T
cosa = ——, 7T<a<7.
2. Beruncnure:

a) tg HT” - sinZSTﬂ;

V2 YEAW
0) 4arccos (— 7) + 6arccos (— 7) ;
B) 3arctgyV3 + 4arctgl.

3. Pemure ypaBHeHHS:
a) cos(2x+z) +l = 0;
4 2
1

V3
6) tg(3x-5) =%
B) 7cosx —3 + 6cos?x = 0;
r) 2cos?x — 2sin’x — 3sinx - cosx = 0.
4. Pemute HEPaBEHCTBO:
a) cosx < ?;

V2

0) sin(x+%) ==

I11. TIAKET ITPEIIOAABATEJIA
- OTBETHI K 3aIaHUAM

\ Howmep 3ananus \ Bapuanr 1 Bapmuanr 2




1. V2 W2 _2, 25, V5
—ﬁ; —7,' —\/i 3’ 57 2
2. a) 0 3v3
2
0) i 21
B) 0 2n
3. a) T_ T 27mn T T
- -7 ——=+—+4+mn, neZ
ot1g~ 3 "€Z 86 "
0 T Tn 57 mn
) —Z+7, neZz %4_?, nez
B) 1 1 1
(- arcsm§+nn, iarccos§+ 2mn, n€Z
nez
T
r) —arctg?2 + nn; z + mn, —circth +mn,
nez arctg§+7tn, n ez
4. a) 21 T _r .
[—?+2nn;—§+2nn], [ 6+27Tn, 6+27Tn],
0) T _ . _I
[27Tn, 3+27rn],nEZ [ w4+ 2nn; 2+27rn],
nez

- KDUTCPUHU OIICHUBAHUSA

OTBeT OIIECHUBAETCSI OMMEMKOU «3», €CIU:

pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

B JIOTUYCCKUX PACCYKIACHUAX U 000CHOBaHUU PEUICHUA HET HpO6CJIOB u OHII/I6OK;

B PCIICHHMUM HET MAaTCMaTUYCCKHUX ($)111%(s18) 3 (BOSMO)KHa OJHa HCTOYHOCTB, OIIMCKA,

KOTOpas HE ABJIACTCA CIAICACTBUCM HE3HAHM WJIW HCIIOHMMAaHUA yqe6Horo MaTepI/IaJ'Ia).

Ommemka «4» cTaBUTCS B CIICAYIOIMUX CIIydaax:

pa60Ta BBIIIOJIHCHA ITOJTHOCTBIO, HO 000CHOBAHMS IIArOB pEHICHUA HEAJOCTATOYHBI (CCJ'II/I

YMCHHC 000CHOBBIBATH pacCy:x iICHHUA HE ABJIAJIOCH CIICHHUAJIbHBIM 00BEKTOM HpOBepKI/I);

AOIIYHICHBI OJHA OIIMOKa WJIM €CThb ABa — TpH HeJouéTa B BBIKJIAIKAX, PUCYHKAX,

yepTexax Wwin rpadukax (eciu 3TH BUIbI padOT He SBISUINCH CHIEIHATbHBIM 00bEKTOM IPOBEPKHU).

Ommemka «3» CTaBUTCS, SCIIH:

JOMyIEeHo OoJiee OAHON OmMOKKU WK Oojee JIBYX — TpeX HEJI0YEeTOB B BBIKIAAKAX,

YCpTeI)KAX WA Fpa(l)I/IKaX, HO 06yqa}01u1/1171c51 O6J'I3I[8.€T 00s13aTCILHBIMU YMCEHUAMU 110

IIPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIU:

AOIIYHICHBI CYHICCTBCHHBIC OIJ_II/I6KI/I, IIOKa3aBIIHUEC, 4YTO o6y11a}0m141710;1 HC O6J'I8.I[aeT

00s13aTeNbHBIMU YMCHHAMU I10 JJaHHOM TeMe B IIOJIHOM MEpe.

2.1.5. KonTpoabHasi padoTa mo temMe «JieMeHTbl KOMOMHATOPUKH, CTATUCTHKU U TeOPHH

BEPOSITHOCTH»
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Ha3znauenme: KOC mnpeaHasHadeH Ui OIECHKH C(QOPMHUPOBAHHOCTH YMEHHUH
OPUEHTHPOBATHCS B CTATUCTUKE U TEOPUU BEPOSITHOCTH.

dopma: KOHTpPOJBHASA padoTa.

YMmenusi: 1) HAX0AUTh KOJUYECTBO BO3MOXKHBIX BAPHAHTOB; 2) BBIYUCIISITH BEPOSTHOCTh
COOBITHS; 3) BBIYMCIATH YHCIIO COUCTAHMA, pa3MEIIEHUH 1 IEPECTaHOBOK.

3Hanus: 1) moHsTHE COOBITHS, PABHOBEPOATHBIX COOBITHH, BEPOSITHOCTH COOBITHIA; 2)
COYETaHUsl, pa3MEIICHHS, TIEPECTAaHOBKH; 3) (GOpMyYIIBI ISl BBIYMCICHUS BEPOSITHOCTH COOBITHSA,
4) bopmyItbl 1S IOICUETA YKCIIa COYCTAHHMA, PAa3MEIICHUN U IIEPECTAHOBOK.

3AJJAHUE JUIA OBYUAIOIIET'OCA

Bapmuanr 1
1. CxoJbKMMH cITOCOOaMH MOXKHO Pa3MECTUTh 5 pa3IUYHbIX KHUT Ha MOJIKe?
2. CKOJbKO TPEX3HAUHBIX YHCEN C pa3HbIMU ITU(PpaMu MOXKHO coctaButh u3 1udp 0, 1, 3, 6, 7, 9?7
3. V3 10 uneHoB KOMaH/bI HAJIO BHIOPATh KamuTaHa U ero 3amectutess. CKOJbKUMHU CIocoOamMu
3TO MOJKHO C/eNaTh?
4. Berumciure: 3P; + 2A%, — C?
5. BBIMYCKHUKH SKOHOMHYECKOTO HMHCTUTYTa PabOTalOT B TPEX pPa3JUYHBIX KOMIaHWsIX: 17
4yenoBek B 0anke, 23 - B pupme u 19 - B HanmoroBoit nHcneknuu. Haliure BeposSTHOCTh TOTO, YTO
CllydaifHO BCTPEUYEHHBIN BBIITYCKHUK paboTaeT B Gpupme.
6. MureHb npecTaBisieT coooi Tpu Kpyra (OAWH BHYTPH JPYTOTO), PaaNyChl KOTOPHIX PaBHBI 3,
7 1 8 cM. CTpelioK BBICTPEIIWII HE LIETACH U MoMNall B MUIIeHb. HaliiuTe BEpOSITHOCTh TOTO, UTO OH
MOMaJl B CPEIHUI KPYT, HO HE MOMAJl B MAJICHbKUN KPYT.

Bapuant 2
1. CKOBKUMH CTIOCOOaMHU MOKHO Pa3MeCTUTh 6 pa3IMUHBIX KHUT Ha MOJIKe?
2. CKOJIbKO TPEX3HAYHBIX YHCEJI C pa3HBIMH MUGPaMH MOXKHO cocTaBuTh U3 mudp 0, 3, 4, 5, 8?
3. U3 8 wieHoB KOMaH/Ibl HAJ0 BHIOpATh KamuTaHa U ero 3amecTuTess. CKOJBKUMH crioco0amMu
3TO MOKHO cJienarTb?
4. Beruucnure: P, — 24% + 3CZ
5. BBINYCKHUKH 3KOHOMHYECKOIO HMHCTUTYTa palOTalOT B TpPeX pa3IUYHbIX KOMIaHUAX: 19
4enoBeK - B 0aHke, 31 - B dupme u 15 - B HasoroBoii nHcnekuu. Haliaure BeposTHOCTH TOTO, YTO
ClIydaifHO BCTPEUCHHBIN BBITYCKHUK paboTaeT B OaHKe.
6. MuiieHs npeacTaBisieT co0oi Tpu Kpyra (OJUH BHYTPH IPYTOro), paauychl KOTOPHIX paBHHI 4,
51 9 cM. CTpenok BeICTPENIII HE LENSICh U IToNal B MUILLIeHb. HaliiuTe BEpOsITHOCTh TOTO, YTO OH
MoTaJ B CPeTHUI KPYT, HO HE MOMall B MAJIEHbKHUM KPYT.

ITAKET IIPEIIOJJABATEJIA
- OTBETHI K 3a1aHUAM
Howmep 3ananus Bapuanr 1 Bapuanr 2
1 120 720.
2 100 48
3 36 28
4 177 - 36
5 23/59 19/65
6 5/8 1/9
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- KDUTCPUHU OLNCHUBAHUA

OTBET OLICHUBAETCS OMMEMKOU «5», €CIU:

paboTa BBIIIOJIHEHA TOJTHOCTHIO;

B JIOTUYECKUX PACCYKICHHUAX U 000CHOBAaHUH PEUICHUS HET MPOOEIOB U OMHOOK;

B pEIICHWHM HET MaTEeMaTUYeCKUX OLIMOOK (BO3MOXHA OJHA HETOYHOCTh, OIMCKA,
KOTOpas He SIBJISIETCS CJEACTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOTro MaTepuana).

Ommemka «4» CTaBUTCS B CIEAYIOIINX CIIy4asX:

paboTa BBINIOJIHEHA OJTHOCTHIO0, HO 000CHOBAHMUS 11arOB PELICHHS HEA0CTATOYHBI (€CIN
yMeHHe 000CHOBBIBAThH PACCYXKJICHUS HE SBJSUIOCH CIICIIUAIBLHBIM 0OBEKTOM MTPOBEPKH );

JIONYIIEHbl OJHAa OIMMOKAa WM €CTh /IBa — TpU HEAOUETa B BBIKJIAJKAX, PUCYHKaX,
yepTexax Win rpadukax (eciu 3TH BUIbl padOT He SBISUINCH CHIEIHMATIbHBIM 00bEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIM:

JIOTTYIIEHO 0oJiee OJHOW OMIMOKK WM 0oJiee NBYX — TPEX HEJ0YETOB B BBHIKIAIKAX,
yeprekax wuiu rpadukax, HO oOydarmwuiics o00JiamaeT o00sA3aTeIbHBIMA YMEHUSIMH T10
MIPOBEPSIEMOM TEME.

OtmeTKa «2» CTaBUTCS, €CIU:

JIOMYIIEHBl CYIIECTBEHHbIE OINMOKHU, MOKa3aBIlKe, YTO OoOydaromuiics He oOnanaeT

00s3aTeNbHBPIMH YMEHUSMH 110 JTaHHOM TeMe B IOJIHOM Mepe.

2.1.6. UnauBuayaabHoe AoMaiiHee 3aaanue mo reme «IlpousBoanas GpyHkumm»

Hasznavenme: KOC npenna3nadeH it O1eHKH ¢HOPMUPOBAHHOCTH YMEHHUM BBIYUCIISITH
MPOU3BOIHYIO (QYHKITHH.

dopma: KOHTpOJIbHAS padoTa.

VYmenusi: 1) HaxoIuTh MPOM3BOJHBIC 3JEMEHTApHBIX (YHKIUH, 2) BBIYHCIATH
MIPOU3BOJIHYIO CJIOKHOM (YHKIIUU.

3nanus: 1) nmpaBuia BIYKCICHUS POU3BOIHON; 2) (hOPMYIIBI BRIYUCICHHS POU3BOTHOM
AJIEMEHTapHbBIX (PYHKIUH, 3) TPABUIIO BHIYUCICHUS TPOU3BOAHOMN CIIOKHON (PYHKIIUU.

3AJIAHUE J1IJTS1 OBYYAIOIIET'OCSI

1. CocTraBbTe pyHKIMH, HCIIOJIL3YS CJACAYIONLYI0 KOAMPOBKY:
® g — KOJM4ecTBO OyKB B (haMUJIMH CTy/IeHTa (B IMEHUTEIHHOM Ma/IeXKe),
e b — komuuecTBO OYKB B IMOJIHOM MMEHH CTY/ICHTA.

2. Hajigure nmpon3BOAHbIE MOJYYeHHBIX PyHKIMIA.

1) f(x)=ax*+bx*+8

2) fx)=(a+b) x*+(a—b)-xP

3 f(x)=ax*1+b-lnx+a*

4) f(x) = sin(bx) + cos(ax — b) + %

5) f(x)=7eb* 8+ 12tg(ax + b)

6) f(x)=logyx+ b* + e>*~* +%

7) f(x) = Vxb + x4 xb

ITAKET ITPEIIOAABATEJIA
- KaxJas paboTa MHIUBUAYaJIbHA (OTBETHI HE MPEICKa3yeMbl)
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- KDUTCPUHU OLNCHUBAHUA

OTBET OLICHUBAETCS OMMEMKOU «5», €CIU:

paboTa BBIIIOJIHEHA TOJTHOCTHIO;

B JIOTUYECKUX PACCYKICHHUAX U 000CHOBAaHUH PEUICHUS HET MPOOEIOB U OMHOOK;

B pEIICHWHM HET MaTEeMaTUYeCKUX OLIMOOK (BO3MOXHA OJHA HETOYHOCTh, OIMCKA,
KOTOpas He SIBJISIETCS CJEACTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOTro MaTepuana).

Ommemka «4» CTaBUTCS B CIEAYIOIINX CIIy4asX:

paboTa BBINIOJIHEHA OJTHOCTHIO0, HO 000CHOBAHMUS 11arOB PELICHHS HEA0CTATOYHBI (€CIN
yMeHHe 000CHOBBIBAThH PACCYXKJICHUS HE SBJSUIOCH CIICIIUAIBLHBIM 0OBEKTOM MTPOBEPKH );

JIONYIIEHbl OJHAa OIMMOKAa WM €CTh /IBa — TpU HEAOUETa B BBIKJIAJKAX, PUCYHKaX,
yepTexax Win rpadukax (eciu 3TH BUIbl padOT He SBISUINCH CHIEIHMATIbHBIM 00bEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIM:

JIOTTYIIEHO 0oJiee OJHOW OMIMOKK WM 0oJiee NBYX — TPEX HEJ0YETOB B BBHIKIAIKAX,
yeprekax wuiu rpadukax, HO oOydarmwuiics o00JiamaeT o00sA3aTeIbHBIMA YMEHUSIMH T10
MIPOBEPSIEMOM TEME.

OtmeTKa «2» CTaBUTCS, €CIU:
JIOMYIIEHBl CYIIECTBEHHbIE OINMOKHU, MOKa3aBIlKe, YTO OoOydaromuiics He oOnanaeT

00s3aTeNbHBPIMY YMEHUSMH 110 TaHHOM TeMe B MOJIHOM Mepe.

1.2.7. KontpoabHasi padora no reme «IIpousBoanas GpyHKuum»

Hasznavenune: KOC npenna3nadeH it O1eHKH ¢hOPMUPOBAHHOCTH YMEHHUM BBIYUCIISITH
MIPOM3BOJIHYIO (PYHKIIMY U IPUMEHATD €€ 7S UCCIIeI0BaHUS (DYHKITUH. .

dopmMa: KOHTpOJIbHAs padoTa.

VYmenusi: 1) HaxomuTh MPOM3BOJAHBIC 3JEMEHTApHBIX (YHKIUH, 2) BBIYHCIATH
MIPOU3BOJIHYIO CIIOKHON (PYHKIMH, 3) HAXOIUTh 3HAYCHHE MPOU3BOAHON (DYHKIMH B TOuke, 4)
HaXOJUTh MHTEPBAIbl BO3pacTaHUs M YObIBaHUS (GYHKIHMHM, S5) HAXOOUTh HauOoJblIee U
HauMeHblllee 3HadeHHe (GYHKIMM Ha 33JaHHOM MPOMEXyTke; 6) ucciaenoBaTh (QYHKUIUIO U
CTPOUTH €€ rpaduK.

3nanus: 1) nmpaBuia BIYMCICHUS POU3BOIHON; 2) (hOPMYIIBI BRIYUCICHHS POU3BOTHOM
AJIeMEHTapHbBIX QYHKIHUH, 3) MpaBUIIO BEIUMCICHHS IPOU3BOTHOM CIIOKHON QYyHKINY, 4) TOHATHE
BO3pacTaroleid U yobiBaromeil GyHKIUH, 5) TOHATHE HAUOOJBIIEr0 U HAUMEHBIIETO 3HAUYCHUS
GyHKIMM Ha 3a]aHHOM TMPOMEXYTKE, 6) alropuTM HCCIEAOBaHUS (PYHKIHUU C TOMOIIBIO
MPOU3BOHOM.

3AJIAHUE JUISL OBYUATOIETOCS
Bapuant Ne 1
1) BBIYHCIUTH TPOU3BOIHYIO (DYHKIIHUK:
a) x’”+5x®+24x%—7
0) (5x2—3x)*
" x5-3x2+8
2) Haittm yl(1), ecmm:  y(x) = o

. 2
3) Haiiti uHTEpBasIbl BO3pacTaHUs U yObIBaHUS QYHKIUH: Yy = §x3 —x%—4x+5;

4) Haiitn HanGosblee ¥ HauMeHbIee 3Hauenue pynkuun  f(x) = x3 — 6x% + 9 Ha oTpeske
[- 2; 2].
5) UccnenoBarh (pyHKIHMIO C TIOMOLILIO TPOM3BOIHOMN U TIOCTPOUTH e€ rpaduk: y = 2 + 3x — x5,
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Bapuant Ne 2

1) BeraucnuTh IpOU3BOAHYIO (QYHKITHH:

a) 12x*—5x7 +8—3x
6) (4x3—12)°

2) Haiitn y!(1), ecmm: y(x) =

x3-7x%+12

4—x3

3) Haiitu unTepBaibl Bo3pacTanus U yobiBanus Gynkuuu: y = 2x3 + 3x2 — 2;

4) Haiitu Hanbonbliee 1 HauMeHblIee 3Hauenne Gynkuuu [ (x) = x3 + 6x2 + 9x Ha oTpeske

[- 4, Q].

5) UccnenoBath GyHKIHIO ¢ TIOMOIIBIO IPOM3BOIHOM M HOCTPOUTS ee rpaduk: y = —x3 + 4x2 —

4x,

ITAKET INPEIIOJJABATEJIA
- OTBEThI K 3a/IaHUAM

Homep 3ananus

Bapuanr 1

Bapuanr 2

1 a) 7x°+ 30x5 + 48x a) 48x3% —35x° -3
0) 4(10x — 3)(5x2 — 3x)3 0) 60x2(4x3 — 12)*
2 -1,24 —61
3
3 YV Bo3pactaer npu x € ¥ Bo3pacraer npu x €
(—00; =1] U [2; +0) (—00; =1] U [0; +0)
VY yobIiBaer nipu x € [—1; 2] VY yobiBaer nipu x € [—1; 0]
4 may y(x) =y(0) =9 max y(x) = y(=3) = 54
min y(x) =y(-1) = -4
[r_nzl;rzl]y(x) =y(-2)=-23
5 (-1,0) — min (3. 1 i) - min
(1; 4) — max 3 27

(0, 2)- meperu6

(2; 0) - max

(1 ;; — %) — nieperud

- KPUTCPUU OLICHUBAHUSA:
OTBeT OIICHUBACTCS OMMEMKOIL «5)), CCIIn:

pa60Ta BBITIOJITHEHA ITOJIHOCTBIO,

B JIOTUYCCKUX PACCYKACHUAX U 000CHOBAaHHH peuICHUA HET HpO6CJIOB u OIJ_II/I6OI(;

B PCIICHHMU HET MATCMATUYCCKUX OIIHO0K (BOSMO)KHa OoaHa HCTOYHOCTBb, OIIMCKAa,

KOTOpas HE ABJIACTCA CICACTBUCM HE3HAHHWA UM HCIIOHMMAHUSA yqe6H0r0 MaTepI/IaJ'Ia).

Ommemka «4» CTaBUTCS B CJICAYIOINUX ClIydadaXx:

pa60Ta BBINIOJIHECHA IMTOJJHOCTBIO, HO 000CHOBaHMS I1ar0B peuICHUA HEJOCTATOYHbI (eCJ'II/I

YMCHHC 000CHOBBIBATH pacCy:x iI€CHHUA HE ABJIAJIOCH CIICHUAJIbHBIM 00BEKTOM HpOBCpKI/I);

AONYHICHBI OOHA omuOKa WA eCTh ABa — TpUu Hegouéra B BBIKJIaAKaX, PHUCYHKAX,

YCPTEIKAX UIIN rpa(bmcax (CCJ'II/I 9TH BUJBI pa60T HEC ABJIAJINUCH CIICTIUAJIbHBIM 00BEKTOM HpOBCpKI/I).

Ommemka «3» CTaBUTCS, €CIIH:
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JOMyIIeHo OoJjiee OJHON OmMOKHM WM OoJjiee ABYX — TPEX HEIOYETOB B BBIKIAJKAX,
gepTexkax WM Trpadukax, HO oOyyarommiicss oOmamaeT o00sS3aTeNbHBIMU YMEHHUSMH TIO
IIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, ECIU:

JIOMYIIEHBI CYIIECTBEHHBIE OIIMOKH, MOKAa3aBIIME, YTO OOYyYaroUIuiics He o0iamaeT

00s3aTeIBLHBIMI YMCHHAMU I10 HaHHOfI TEME B IOJIHOM MEpe.

2.1.8. Tect no Teme «IIpon3BogHast GyHKIHN»
Ha3znauenmne: KOC npenHa3HaueH Juis OlleHKH ¢()OPMHUPOBAHHOCTH YMEHUN BBIUUCIISTD
MIPOU3BOJIHYIO (DYHKLIMY U IPUMEHATD €€ 7Sl UCCIIeI0BaHUs (DYHKIUH. .

dopmMma: TecT.

VYmenusi: 1) HaxoIuTh TPOM3BOJHBIC 3JICMEHTApHBIX (YHKIUH, 2) BBIYHCIATH
MIPOU3BOJIHYIO CIIOKHOW (PYHKIMH, 3) HAXOJIUTh 3HAYEHHE MPOU3BOJAHON (DYHKIHMH B TOUKe, 4)
HaxXOJUTh MHTEPBAJbl BO3pacTaHUs M YObIBaHUS (GYHKIMM, S5) HaXOOUTh HauOoJblIee U
HauMeHblllee 3HaueHHe (YHKIMM Ha 3aJlaHHOM IPOMEXYTKe; 6) HcciaenoBath (QYHKUHIO U
CTpOUTH €€ rpaduK.

3nanus: 1) npaBuiia BEIYUCIECHUS TIPOU3BOAHOM; 2) (GOpMYIIbl BEIUUCICHHS TPOU3BOIHOM
aMeMEeHTapHBIX (PYHKIHH, 3) TPaBUIIO BEIYMCIICHHS TPOU3BOTHOM CIOKHON PYyHKINH, 4) TOHSATHE
BO3pacTamIIe 1 yobiBaromed GyHKINH, 5) MOHATHE HAUOOJBIIEr0 U HAMMEHBIIIETO 3HAUYCHUS
GyHKIMM HaA 3aJaHHOM MPOMEXKYTKE, 0) alropuT™M HCCleqoBaHUs (YHKIUA C TOMOIIBIO
MPOU3BOJHOM.

SAJAHUE IV OBYUYAIOIEI'OCA

Bapuanm 1
Yacms 1

6
Al. Haitaute npoussomnyo Gynkmun Y =9 —9x° — c x°
1
1)y =9x—x° —gxﬁ; 2)y' =9x—T72x" —=5x*; 3)y'=-72x" —6x*; 4)y’' =-17x" —6x"

A2. Haiigure 3HaueHre MPOU3BOIHON QYHKIUU Y = 2COS X — 3x? B TOuKe X, =0

1) 0; 2) -3; 3) 2; 4) -6;
A3, Hai o y_1—2x
o AnIUTEC IMMPOU3BOAHYIO (DYHKIIUN % +1
2 2 2X 4
1) —— 2) —— 3) ——— 4) ——
Vo 2 T axary ) 2x+1y )~ x sy
Ad. f(x)=(3x-2)°. Haiimure (). 1) 1; 2) 0; 3)15; 4)5.

A5,  f(x) = 6sin X — 3. Pemnre ypaBuenue f'(x)=0

1) nk, ke Z; 2) (~D)F =+ 7k, k € Z; 3) ~+mk, k € Z; 4) £ =+ 21k, k € Z;

5v3 15
A6. f(x)=75c0s’ X. Braucmnute f’ (%j 1) - T\/_ ; 2) Z; 3)0; 4)5.
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Yacms 2
1
B1. f(x) = 3 ctg 15x + /3. Haifzure f T
(-=)
y y x® - 27
B2. Haiigure 3snauenue npou3BoaHol Gynkiun y = ————— B Touke X, = 2005
X +3x+9

B3. Haiigute 3nauenue f '(%) , ecmn f(x)=sin* x—cos* x

' 1
B4. Pemure ypaBHeHHE f,EX; =0, eciu f(X) = §X3 —4x; g(x) = Jx
g (X

BS. Pemnre ypaBuenune f'(x) =0, rae f(X) = cos8x — sin8x — 1

B6. Haiinute cpennee apudmernueckoe kopHei ypapuenus f'(X) = 0, npunamnexamumx
otpesky [0;2], ecm msBectro, uto f (X) = cos? X +1+sin X

Bapuanm 2
Yacmos 1

;
Al. Haitaute nponssonnyio Gpynxumn Y =8—5x* + 5 x®

1
1)y ==20 +7x; 2)y' =8x=20x* +7x; 3)y'=8x—x* +2x'; 4)y'=-20x° +7x*

A2. Haiigure 3Ha4eHUE TPOU3BOAHON QyHKIMKH Y = /X —5— V3sin x B TOUKE X, =7

1) 7; 2) -3; 3) 4, 4) 7++/3;
. 3+ 2X
A3 HaiiguTe npousBoHy0 QYHKIUHA Y = 5
13 8 -5 1-x
1) ———; 2 ; 3 ; 4 ;
A4, f(x) = (5x-4)°. Haiimure  '(1). 1) 6; 2) 1; 3)30; 4)0.
A5,  f(x) =4cos x +2. Pemre ypaBuenue f'(x)=0
2
1) 7k, ke Z; 2) (D 4k k € 2 3)¢§+2ﬂk,kez 4) %k k € 2,
: 3V3 9
A 6. f(x)=23sin’X. Beruncaure f’ (%j 13, 2)0; 3 T\/— ; 4) 1

Yacms 2

1
B1. f(x) = Ztg 8x + /2 . Haitmure f '(%)

B2. Haiinute 3HaueHne Npou3BOJHON GYHKIMH Y = (X2 +l>2 - Z(X2 +l)+l B TOUKE X, =2
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B3. Haiingute 3nauenue f '(%), ecmu f(X) =sin 4x-cos4x

' 2
B4. Pemnre ypaBHeHHE f,EX; =0, eciu f(X) = §X3 —-18x; g(x) = 2/x
g (X

B5. Pemnre ypasuenne f'(x) =0, rae f(X) = sin6x + cos6x + 5

B6. Haiinure HamGombIIMi OTpULATENLHBIN KOpenb ypaBaerus f'(X) =0, npunamnexammuii

OTpE3KY [— T, ﬂ], €cJIM U3BeCTHO, uTo T (X) = C0S2X — x/3

Bapuanm 3
Yacmo 1

5
Al. HaiinmuTe npon3BoHy0 QyHKIMH Y = ~2 x*+3x% —2x+11

1
1)y =-5x> +6x—x* +11x; 2)y’:—zx5+x3—x2+11x;

3)y' =-5x*+6x-2; 4)y' = -5x> +6x—X*;

A2. Haiiaure 3HaYeHHE MPOU3BOIHON PyHKIMK Y = 41gX — 5x°® B Touke X, =0

1) 4; 2) -26; 3) -1; 4) 0;
. 4 —3x
A3 HaiinuTe nponsBoaHy0 QyHKIMH Y = 12
2 10 10 2
1 ; 2 ; 3) —— 4) ——
) (x+ 2y ) 2y ) "2y ) sy
A4, f(x)=(3x+2)°. Haiinure f(-1). 1) 1, 2) 0; 3)-15; 4)15.

AS5.  f(x) = 12sin X — 6. Pemmnre ypaBuenune f'(x) =0

1) nk, ke Z; 2)(—1)k§+nk,kez; 3) §+nk,kez; 4)i§+2nk,kez;
543 15
A 6. f(x)=5C0s* X. Bpraucimre f’ (%j . 1)0; 2 —T\/_ ; 3)5 4) I;
Yacmp 2
1 '
B1. f(x) = 3 ctg 15x + 3. Haiinure f i
. . x® -125
B2. Haiimure 3Ha9eHne NPOM3BOAHON QyHKIMYU Y = ——————— B Touke X, = 2009
X° +5X+25
. COS X
B3. Haiinure 3nauenue f (Zj, ecmn f(X)= :
2 1+sin x

' 1
B4. Pemnte ypaBHeHHE ;,83 =0, ecmu f(X) = §X3 —4x; g(x) = Jx
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B5. Pemnre ypasuenue f'(x) =0, rae f(X) = cos8x —sin8x — 1
B6. Haiimure cyMMy HauOOIBIIErO U HAMMEHBIIETO U3 KopHel ypasuenus f'(X) =0,

MPUHAJICKAIINX OTPE3KY [0; 27[], eciu u3BecTHO, yrto f(X) =Ssin 2x — X2

Bapuanm 4
Yacmo 1

7
Al. Haiigure npou3BoaHyto QyHKIUN Y = o x® +5x* -14
1
Dy =-7x"+x°-14x; 2)y'= 5 X +x°—14x; 3)y' =-7x°+20x°; 4)
y'=-7x>+9x°;

: T
A2. Haiinure 3HaueHne MpoU3BOIHOM GyHKIMH Y = 3X +4 —5SIN X B Touke X, = 5

1) 6; 2) -1; 3) -2; 4) 3;
. S5—X
A3. Haiinure npou3BoaHy0 GQYHKIUU Y = 2
7 3 7
1) ——, 2 ; 3 ; 4) -1,
) vy ) G2y ) G2y )
Ad. f(x)=(5x+4)°. Haiinure f'(- 1). 1) 1; 2)-30; 3)30; 4)6.
AS5.  f(x) =8cos x + 4 . Pemure ypaBuenue f'(x) =0
2
1) > +mkke€Z; 2)i?”+2ﬂk,k €Z; 3-DI+nkkez; 4) nkkez
. 33 9
A 6. f(x) = 3sin* X. Bpraucimre f’ (—%) .1)3; 2)0; 3 —T\/— ; 4) 1
Yacmo 2
1
B1. f(x) = Ztg 8x + /2 . Haiimure f '(—%)
B3. Haiingute 3Hayenue f '(%j, ecmu f(X) =sin 4x-cos4x
' 2
B4. Pemure ypaBHeHUE ;,83 =0, ecu f(X) = §X3 —-18x; g(x) = 2/x
B5. Pemnte ypasuenue f'(x) =0, rae f(X) = sin6x + cos6x + 5
3
B 6. Haiijute cymmy koprei ypasaenus f'(X) =0, mpunamnexammx otpesky [%%} , €CITH

m3BecTHO, uto f(X) =Ssin* X —1—Ccos X

2.1.9. KonTpoabHas padora no teme «IlepBoodpa3Hasi U HHTerpa»
Ha3nauenne: KOC npenHasHaueH /Uit KOHTPOJIS U OLIEHKU PE3YJIbTaTOB OCBOSHHSI TEMBI
«IlepBooOpa3Hast U HHTErpa».
®opma: KOHTpOJIbHAS padoTa.
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VYMmenusi: 1) HaxoauTh NEPBOOOPA3HYIO IJIEMEHTAPHBIX (QYHKIMH, 2) HAXOIHUTh
HEONPEJEIICHHbI MHTErpaj, 3) pelars MpPOCTEHIINE 3a/Ja4yd HAa INPUMEHEHHE OIPEAEICHHbBIX
UHTETpajioB

3nanus: 1) moHatue mnepBooOpasHON (yHKIHMM, 2) TMOHITHE HEONPENEICHHOTO U
OTIPEJIENIEHHOT0 UHTErpaja, 3) MpaBujia BEIUMCICHUS HEONPEACIIEHHOTO UHTErpaa, 4) GopMyJibl
MHTErPUPOBAHUS AIEMEHTAPHBIX (PYHKIUI.

3AJJAHUE U OBYUAIOIEI'OCA

| BapuanTt
1. Haiitu nepBooOpa3Hyto B 00111eM BUJE:
a) f(x)=9x%+8x7 +15

5 1
6) f(x) = 24/3% + 2 t SinZax
B) f(x) = SSinf + cos2x

5

2. Haiitu mepBooOpa3Hyro, rpaduK KOTOPOH MPOXOIUT depe3 T.A

a) f(x) =3x?>—-2x+4; A(-1;1)
6) ()= 4x+ 55 AC1L:4)
B) f(x) = sin2x; A(%; -2)

3. BbrUmcIuTh HHTETpa
2
) 2
a) | (3x°—4x— F)dx
1

6) f(4\/§ — 3x2)dx

sin (Zx — %) dx

w
—/
—— I3

Vs

4
4., HaiiTy miomas KpUBOJUHEHHOM Tparenuu
y =2x2%, y=0, x=-1, x=1.

5. Haiitu nnomanes GUrypsl, orpaHu4eHHON rpaduxkaMu GyHKIUN
y = —x?% — 4x; y =4+x.

Il Bapuant
1. Haiitu nepBooOpa3Hyro B 0011eM BUE:
a) f(x)=10x°+ 6x°+ 5x

6 1
6) fx) = 5vVAx + 2 T cos?5x

X
B) f(x) = 3COS§ + sin3x
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2. Haiitu nepBo0oOpa3zHyto, rpaguik KOTOPOi MPOXOAUT uepe3 T.A

a) f(x) =4x—6x2+1; A(0;2)
6) f(x)= % —10x* +3; A(1;5)
B) f(x) =+ 2cosx; A(%; 2)

3.Beranciuts uHTErpa
4
4 2
a) (F-l_ 2x — 3x*)dx

6) j(—3\/§ + 4x?)dx

24
Ol Bererrsers.
o sin (2x+4)

4. HaiiTu tuiomnaap KpUBOJIMHEHHON Tpaneuu
y=x3, y=0, x=1, x=2.

5. Haiitu mnomanas purypsl, orpaHudeHHON rpadukaMu QyHKIIIH

y = —x? + 4x; y=4-—x.
ITAKET ITPEIIOJJABATEJIA
- OTBETHI K 3aJIaHUAM
Homep Bapuanr 1 Bapuant 2
3aJaHun
b |
1. a) Fix)=x"+x"+5x+c Fla = x" 4 3 +5;+,_-
6) 1-'|'m=:—q§+2—%dg4x+c Fl'm:%q'm+%tgﬁx+c
BTSRRI =y X1
B) Fixl = _5|:|:-s4+5511x+c Fix :Elsrl3 Ecc-sE:Hc
2. a) C:7, Fix)=x" —x' +4x+7 c=2 , Filx)=2x" -2x"+x+2
6) Fix) =2x —l+1 .FIXI:—l—EX +3x45
c=1, x c=5, ®
B) Fi) = —Leos 2% -2 c=1, Fix = yZsnx+l
c=-2, 2
3. a) 3 -45
0) -44;7 241
B) A2 -8+
2
4 “frea=Z ), =220 =[xge=®p=g-1a®
5, =2 3| T3l 5., =[x Jf|_ 4-1=3;
5, =[ (= —Sx—41dc = |- 5; 4x | ;='; i:: |-|E; 4 5= i +5x-+uix=|—”—+5%-+x '|_'=|'-53—J'++u—1s :|-|'—;T+§
LB =2 25 =7-25= 45 LTI
3 +4 3+-IIZI 16=-21+3-25=7T-2E=45rmed =-3 4+3 ,:_+4 4 Gipaed)
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- KDUTCPUHU OIICHUBAHUSA

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIU:

paboTa BBIIIOJIHEHA TOJHOCTHIO;

B JIOTHYECKUX PACCYKICHHUSIX U 000CHOBAHUH PEIICHHS HET MPOOEIIOB U OITHOOK;

B PCIICHWU HET MaTeMaTHYEeCKUX OIMOOK (BO3MOXKHA OJlHA HETOYHOCTb, OIMCKA,
KOTOpas He SIBJSIETCS CIACACTBUEM HE3HAHMS WIIM HEMOHUMAaHUS yueOHOTO MaTepuaa).

Ommemka «4» CTaBUTCS B CIEAYIOIINX CIIy4asX:

paboTa BBITIOJHEHA IMOJTHOCTHIO, HO 000CHOBAHMS IIIAr0B PEIICHUS HEJI0CTATOYHBI (€CITH
yMeHHEe 000CHOBBIBATh PACCYXKJEHUS HE SBJUIOCH CIIEIUATIBHBIM 00OBEKTOM MTPOBEPKH);

JIOTYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TpU HEA0YETAa B BBIKIAJKAX, PUCYHKAaX,
yepTexax WiK rpadukax (€ciau 3TH BUIbl padOT He ABIISIIMCH CHIEIIUAIbHBIM O0BEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIH:

JIOTYIIEHO 0oJiee OJHOW OMIMOKK WM 0oJiee NBYX — TPEX HEJ0YETOB B BBIKJIAJIKAX,
yeprekax wuiu rpadukax, HO oOydamwuiics o00yiagaeT o00sA3aTeIbHBIMA YMEHUSIMH T10
MIPOBEPSIEMOM TEME.

OtmeTKa «2» CTaBUTCS, €CIU:

JIOTTYIICHBI CYIIECTBEHHBIC OMIMOKM, TOKA3aBIIHME, YTO OOyJalomuiics HE 00JyamaeT

00s3aTeNbHBIMU YMEHUSAMH T10 IaHHOM TeMe B TIOJIHOM Mepe.

2.1.10. Tect no Teme «IIpamovie u n1ockocmu 6 npocmpancmaee)

Haznauenue: KOC npenHa3zHadeH A KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHHS TEMBI
«IIpsamvle u niockocmu 8 npocmpancmee

dopma: TecT.

YMeHusi: oOmpeiensTh B3aUMHOE PACIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE; MPSAMOM U
IJIOCKOCTHU B MPOCTPAHCTBE; TUIOCKOCTEH B MIPOCTPAHCTBE.

3uanus: 1) noHsATHE NapauUIETbHBIX MPSMBIX, MapajUIeNbHBIX HPSIMBIX U IUIOCKOCTH;
MapajuleNIbHBIX IJIOCKOCTEH, 2) MOHSATHE NepneHAMKYAAPHbIX MPSIMBIX, MEPHEHANKYISIPHBIX
MPSIMBIX U IJIOCKOCTH; IEPIICHIUKYISIPHBIX IJIOCKOCTEH,

3AJJAHUE JIJISI OBYHAIOIIEI'OCA

1) Ipsmyro, nepnenOuKyaspHyro a0t npsamol 8 NIOCKOCMU, HA3bLEATOM. ..

@) HAKNOHHOU K NIOCKOCMU, 0) NEPREHOUKYIAPOM K niockocmu; ) cekywet, 2) rywom. (1
0aJwLn)

2) Haxnonnoii k niockocmu Hazwvléaiom npsamyio, Nepecekaruyio Ri0CKoCms u ...
@) He nepecexkarouyio NepReHOUKVIsap,

0) nedxcawyio 8 Hell,

8) He UMerwyIo ¢ Hell 0OWUX MoYex;

2) ne nepnenouxyasapuyio eu. (1 b6ann)

3) IlapannenvHvimu HA3616AI0M NIOCKOCHIU, ...

a) He umerowue OOUUX NPAMBIX,

0) y Komopwix 00Ha 00Was MOYKA,

8) Y KOMOpbIX 08e 0OWUX MOUKU,

2) He umerouwue Hu ooHou oowetl mouxu. (1 oann)
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4) Ipsmas, npoxodswas uepe3 0OCHO8AHUS NEPNEHOUKYISAPA U HAKILOHHOU, HA3bIAEMCS ...
a) cexyweii,

0) napannenrbHol NIOCKOCMU,

8) npoexyuel HaKIOHHOU HA NIOCKOCMb,

2) nepnenouxynsipom k niockocmu. (1 6ann)

5) Haxnounas nepneHOUKyispua npsimoil 8 nI0CKOCmu, eciu ...

a) nepneHOUKYIAp nepecekaemcs ¢ NpoeKyuel HaKIoOHHOU Ha NIOCKOCMb,
0) npoexyus HAKIOHHOU NAPALLETbHA IMOLL NPAMOU,

8) npoexyusi HaKIOHHOU NEPNEHOUKYIAPHA MO NPAMOU,

2) npsamas coenadaem ¢ npoexyuetl nakionnou. (1 éann)

6) Ecnu uz mouku e niockoCmu nposecmu K Hell NepneHouKyisp U HaAKIOHHbLE, MO ...
a) nepneHouKyIsAp ONUHHee HAKIOHHOLL,

0) HaKIOHHAS ONUHHee NEPNEeHOUKVAAPA,

8) Npoekyusi HAKIOHHOU Kopoue NepneHOUKYIapa,

2) Haknonnas u ee npoexyus pasuvl. (1 6ann)

7) Ipsimas napaniienvha nRIOCKOCMU, eCiu OHU...

a) nepecexarom npsAMy0 8 0OHOU U MO Jice MoyKe,

0) nepneHoOuKyIsAPHLL OOHOU U MOU JHce NPAMOU;

8) yoaneHvl om OaHHOU MOYKU HA PABHblEe PACCIOSHUL,

2) nepecekaiom niockocmo 6 o0Hou mouxe. (1 éann)

8) Venom mesncoy HakioHHOU U NIOCKOCMbBIO HAZBIBAION. .

a) yeon medicoy HaKIOHHOU U NEPNEHOUKYIAPOM,

0) yeon mexncoy npoexyuetl u nepneHOUKVIAPOM;

8) Y20/ MedHcOy HaAKIOHHOU U ee NpoeKyuell;

2) yeon medcoy HaknoHHoU u npsmotl 6 niockocmu. (1 6ann)

9) Uepes ... npoxooum eOuHCmeeHHast NJIOCKOCHb,

a) ose mouxu; 6) mpu napaiieibHvie npsamble,

8) Mpu NONAPHO nepecekanuuecs npsmole;

2) uemvipe mouku. (1 éann)

10) Ilpsimas nepecexaem niockocmo, eciu NPAMAas U RIOCKOCHb

a) He umerom Hu 0OHOU 0OWell MOUKU,

0) umerom 06e oOwUe MOUKU,

8) uMerom mobko 00HY 00WYI0 MOUKY,

2) umerom mpu oowux mouku. (1 6ann)

11) Ecnu npsamas nepecexaem niockocms Kaopama 8 mouke nepecedenus Oud2oHailel u
NEPREeHOUKVIAPHA 08YM CMEICHBIM €20 CHOPOHAM, MO OHA . . .

a) napannenbHa 08yM OpyeUM CMOPOHAM K8aopama;

0) nepneHOUKyIApHA OUALOHATIAM K8aopama,

8) napanneibHa OUA2OHAAM K8AOpama,

2) obpazyem ¢ nnockocmuio keaopama yeon ¢ 30 epadycos. (2 banna)

12) Ecnu 0se napannenvHole nioCKOCmu nepeceys mpemvet, mo . . .

@) JUHUU nepeceyenus PagHbl,

0) nuHUU nepeceueHUss NAPAaJLIeNbHbL,

8) JUHUU nepeceyenus NePReHOUK)ISPHbL,

2) nnockocmu cosnaoarom. (1 6ann)

13) Ecnu 0se napannenvHule niockocmu nepeceysb 08yMs NAPALLeIbHbIMU NPAMbIMU, MO ...
a) npsamvie nepeceKaomcs  mouke;

0) niocKoCmMU nepecekarmcs no NPAMOU, NApaLielIbHOU 0OHOU U3 NPAMBIX;
8) ompe3Ku, 3aKNI0UeHHble MeXHCOY NIOCKOCMAMU PAGHbI;

2) naockocmu nepneHOuKysphsl 00Hou us npsamvix. (1 6ann)
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14) Ecau naknonnas onunoti 16 cm obpaszyem ¢ nnockocmoio yeon 6 60°, mo ee npoexyust na

NIOCKOCMb PABHA...

a) 32 cm; 0) 8 cm; 6)8 cm;  2) 256 cv?. (2 banna)

15) Haxnonnvie AB u AC obpazyiom ¢ niockocmvio yenwt 6 30° u 45° coomeemcemeentio.
Toeoa

a) npoexyus HakiouHou AB onunnee npoexyuu naxknonnou AC Ha niockocmo,

0) naxnonnas AB kopoue naxnonnou AC;

8) Haknouuas AB onunnee naxnonnou AC;

2) npoekyuu naxionnwvlx pasuol. (1 6ann)

16) Ecau 6 npsimoyeonibHoM mpey2oibHuKe Kamenm 6 08a paza MeHbule 2UNOMEHY3bl, Mo ...

a) npunesxcawuil kamemy yeon pagen 30 epadycam;

0) npunexcawuti kamemy yeon pagen 60 epadycam,

8) npunexcawuti kamemy yzon paser 90 epadycam;

2) npomusonexcawuil yeon pasen 60 epadycam. (2 6anna)
17) Ilepnenouxynsapom k-niockoCmu Ha3bl8AOM NPIMYIo,
a) nepecekaowyio NIOCKOCHb,

0) nepneHOUKYIAPHYIO HEKOMOPOU NPAMOU 8 NIOCKOCMIUL,
8) NepneHOUKYIAPHYIO 000U NPAMOT 8 NIOCKOCMUL,

2) nesxcawyio 6 napaineivrou niockocmu. (1 6ann)

18) Ta u3 naxnonnwix 6onviue, y KOMoOpou

a) npoexyus pagHa nepReHOUKYIApY,

0) npoexyus borvuie;

8) npoekyusi MeHvule;

2) npoexyus 6o1vUe NepneHOUKYIApA. (1 6ann)
19) IInanumempus - smo usmepenusi . . .
a) yanos; 0) ompeskos; 8) Ha ni0CKOCmu, 2) 6 npocmpancmee. (1 6ann)

20)  Veon meowcoy Haknonnoll u nIOCKOCMbIO . . .

a) menvute 90 epadycos;  6) boavwe 90 epadycos;  6) pasen 60 epadycam; 2) mynou. (1

oann)

21) [Ilpoexyueli HAKIOHHOU HA NIOCKOCHb HA3bLEAION NPAMYIO,

a) nepneHOUKyJIAPHYIO NIOCKOCIU,

0) nepecexarowyro HakioHHYI0 noo yerom 30 epadycos;

8) NPOXOOAUYIO Yepe3 MOUKU HAKIOHHOU U NePNEeHOUKYISAPA,

2) npoxoosauwYIo uepes 0CHOBAHUs HaKIOHHOU U nepnenoukyaspa. (1 6aan)
22) Ecnu 06e mouku npsamot npuHaodiexcam nioCKoOCmu, mo npsamas ...

@) Hazvleaemcs npoeKyuel MouKu Ha NIOCKOCMb, 0) JeHCUm 6 NIOCKOCHU,
8) nepecekaem NIOCKOCHMb NOO NPSIMBIM Y2IOM, &) Ha3bl8Aemcsl NEPREHOUKVISAPOM K
naockocmu. (1 6ann)

23) Ilpsmoeie, umerowue 00Hy 06WYI0 MOYKY HAZLIEAIOM

a) ckpewusarowumMucs, 0) nepecekaruuMucs,; 8) NapaileibHbiMU, 2) COBNAOAUUMU.
oann)

24) Jee nnockocmu napajiienvhul, eciu OHuU

a) nepneHOUKyIApHbl OOHOU U MO JHce NPAMOLL;

0) napannenvHbl 0OHOU U MOLL Hce NPAMOU,

8) nepecekaiomcs 8 00HOU MoUKe;

2) nepecexaiom 00Hy u my dce npsmyio. (1 6ann)

25) Ecnu 0se npsimble napaiiieibHbl Mpemvell, mo OHu..

a) nepneHOUKyIapHsl Opye opyey;

0) napannenvHvl MedHcOy OO0,

8) coenadarom,;  2) nepecexkaiomcs. (1 6ann)

(1
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26) Paccmosnue meancdy 08yms napanieibHbimu niockocmsamu paero 10 cm, a ompesok,
3aKAI0YeHHbIL Medcdy naockocmamu paser 12 cm. Toeoa npoekyus ompe3xka Ha 00HY u3
naocKocmell pagHd. ..

a) cm; 0)44cm; 8) em;  2) 2em. (2 banna)

27) Jee naxnonnvie, onunot 10 cm obpaszyiom mexcdy cobou yeon ¢ 60 epadycos. Paccmosnue
MedAHCOY UX NPOEKYUAMU HA NIOCKOCMb PABHO...

a) 10 ecm;  6) Sem;  8)em;  2) 20em. (2 banna)

28) /se nnockocmu cosnadaiom, eciu OHU UMeEIOMm . . .

a) 08e obwux mouku, 6) mpu 0OWUX MOYKU, 8) OOHY 0OUWYVIO NPAMYIO, 2) OOHY 00UWYI0

mouxy. (2 6ama)

1. TTAKET ITPEIIOJABATEJIA

- OTBEThI K 33IaHUAM
1-6, 2-2, 3-2, 4-6, 5-6, 6-6, 7-6, 8-6, 9-6, 10-6, 11-6, 12-6, 13-6, 14-6, 15-a,s,
16-6, 17-6, 18-6, 19-6, 20-a, 21-2, 22-6, 23-6, 24-a, 25-6, 26-a, 27-a, 28-6.

- Kpumepuu OUeHoK:
oonee 30 6annos - '5"

om 20 0o 29 - "4"

om 14 00 19 6annos - "'3"

2.1.11. Tect no Teme: «Ilpuzma. llupamuga»

Haznauenue: KOC npenHa3zHaueH A KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHHS TEMBI
«Mnoeoepannuxu»

dopma: TecT.

YMeHus: onpenensTh BUJ MHOTOTPAHHUKOB, €T0 3JIEMEHTOB.

3HaHus: 1) MOHATHE MUPAMUIBI U € DJIEMEHTOB, 2) TOHSATHE MPU3MBI U €€ JJIEMEHTOB, 3)
BHJIbI MHOI'OI'DAHHHUKOB.

3AJAHUE UL OBYUYAIOLIEI'OCA

Bapuant Ne 1
1. Ilepeceuenne auaroHajeil mapaijelenurnena sBseTCs ero:
A) uentpom; B) nentpom cummerpun; C) nuHeiHbIM pa3mepoM; Jl) TOUkoi cedyeHusl.
2. MHOrorpaHHuk, KOTOpPbIf COCTOUT U3 IJIOCKOT'O MHOTOYT'OJIbHUKA, TOUKU U OTPE3KOB
COEJIMHSIOLIUX UX, HA3bIBACTCSL:
A) xonycom; B) mupamunoit; C) mpusmoii; JI) mapom.
3. Touku, He Nexalye B IIOCKOCTH OCHOBaHMSI TUPAMU/Ibl, HA3bIBAIOTCS:
A) BepmnHoOi nupamusl ; B) 6okoBeiMu pebpamu; C) nuHelHbIM pazmepoM; Jl) BepiimHaMu
IpaHH.
4. Ileprien UKy, OMYIIEHHBIN U3 BEPIIMHBI MUPaMUIbl HAa INIOCKOCTh OCHOBAHUS,
Ha3bIBaeTCs:
A) menuanoii; B) ocpro; C) muaronansio; /) BEICOTOM.
5. OTpe3kH, COeAUHSIONINE BEPIIUHY MHPAMU/IbI C BEPIIUHAMU OCHOBAHUS, Ha3bIBAIOTCSA:
A) rpansimu; B) croponamu; C) 6okoBbiMU peOpamu; /1) quaroHansMu.
6. K nmpaBuiibHBIM MHOTOIPaHHUKAM HE OTHOCUTCSL:
A) xy0; B) ukocasap; C) tetpasap; [l) nupamuma.
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7. OTpe30K, COEANHAIOUINI ABE BEPLIMHBI IPU3MBbI, HE IPUHAUIEKALINE OJTHOU I'paHu
Ha3bIBAETCH:

A) muaronansio; B) pebpom; C) ocwio; []) rpansio.

8. K MHOrOrpanHukam OTHOCSTCS:

A) mapanmnenenunen; B) npusma; C) nupamupga; [|) Bce OTBETHI BEPHBI.

9. Eciii B OCHOBaHMU IPU3MBI JIEKUT MapajjieorpaMM, TO OHA SBJISETCS:

A) npaBunbsHOU npusmoii; B) mapamnenenunenom; C) npaBuiIbHBIM MHOTOYTOJIbHUKOM; J1)
MIAPaMHUJIOM.

10. Teno, mOBEpXHOCTh KOTOPOTO COCTOUT U3 KOHEUYHOT'O YHCa MIOCKUX MHOTOYTOJIbHUKOB,
Ha3bIBAETCH:

A) ueTblpexyroiabHuK; B) MHOroyronbHuk; C) MHOTOTpaHHMK; /Jl) IIECTHYTOJIBHUK.

11. Y mpusmbl 60koBBIE pebpa:

A) paBHbl; B) cummerpuunsl; C) napayuienbHbl U paBHbL; J[) mapasuienabHbI.

12. I'pann mapasuienenuiieia He MEIOIINe OOIUX BEPIIHH, Ha3bIBAIOTCS:

A) npoTtuBonexamumu; B) npotruBomnonioxkHbMi; C) cuMMeTpuyHbIMU; J1) paBHBIMHU.

13. bokoBast HOBEPXHOCTh IPU3MBI COCTOUT U3:

A) mapannenorpammoB; B) kBagpartoB; C) pomOoB; []) TpeyroibHUKOB.

14. Eciiu 60x0BbIe pebpa npu3Mbl NEPIEHANKYIIPHBI OCHOBAHUIO, TO MTPU3Ma SIBIISIETCS:

A) naxionHoit; B) mpaBunbhoil; C) mpsimoit; J[) BRIMyKIJIOH.

15. BricoTa 60KOBOI IpaHH MPaBUJILHON MTUPAaMU/IBI, TPOBEACHHAS U3 €€ BEPIITNHBI, Ha3bIBACTCS:
A) meauanoit; B) anodemoii; C) 6uccekrpucoii; 1) BICOTO.

Bapuant Ne 2
1. [lepnenaukynsp, OMyIIEHHBIH U3 BEPIIMHBI TUPaMUbl HA TNIOCKOCTh OCHOBAHUS,
Ha3bIBAETCS:
A) meauanoit; B) ocero; C) auaronansio; 1) BBICOTOM.
2. OTpe30K, COSAUHSIIONINM JIBE BEPLINHBI IPU3MbI, HE MPUHAJIEKAIIUE OJHOU I'paHu
Ha3bIBACTCS:
A) nuaronansio; B) pedpom; C) ocwro; []) rpansio.
3. Touku, He nexalire B INIOCKOCTH OCHOBAHUS MTUPAMU/IbI, HA3bIBAIOTCS:
A) BepuHOU mupamuiel ; B) 60koBbiME pebpamu; C) nuHelHBIM pazMepoM; [) BepuinHamMu
IpaHu.
4. Ecnu B OCHOBaHUHU MIPU3MBI JISKUT NapajuieIorpaMM, TO OHA SIBJISETCS:
A) npaBunbsHOU npusmoii; B) mapamnenenunenom; C) npaBHIIbHBIM MHOTOYTOJIbHUKOM; J1)
MUPaMUOM.
5. Y npusmbl 60KOBBIE pedpa:
A) paBubl; B) cumMerpuunsl; C) mapaiuiensHbl U paBHbL; J[) mapaienbHBL
6. Boicota 60KOBO# TpaHy MpaBUIHLHON MHPaMUIbI, TPOBEACHHAS U3 €€ BEPIIMHBI, HA3bIBACTCS:
A) menuanoii; B) anodemoii; C) 6uccektpucoii; J[) BEICOTOI.
7. BokoBasi MOBEPXHOCThH MIPU3MBI COCTOUT U3:
A) mapamnenorpammoB; B) kBanparos; C) pom60B; [I) TpeyroJbHUKOB.
8. Ecin 60koBbIE pedpa mpr3Mbl IEPIIEHANKYASIPHBI OCHOBAHHUIO, TO MIPU3Ma SBISIETCS:
A) HaknonHoit; B) mpaBunbsnoii; C) mpsimoit; J[) BRIMYKIOH.
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9. MHororpaHHuK, KOTOPbIM COCTOUT U3 IJIOCKOTO MHOTOYI'OJIbHHUKA, TOUKU U OTPE3KOB
COEJIMHSIOLIUX UX, Ha3bIBACTCH:

A) xonycom; B) nupamunoii; C) npusmoii; /1) mapom.

10. Teno, mOBEpXHOCTh KOTOPOTO COCTOUT U3 KOHEYHOT'O YKCa MIIOCKUX MHOTOYTOJIbHUKOB,
Ha3bIBAETC:

A) ueTblpexyroiabHuK; B) mHOroyronsHuk; C) MHOTOrpaHHMK; /Jl) IIECTHYTOJIBHUK.

11. Otpe3ku, coeAUHSIIOINE BEPIINHY THPaMU/Ibl C BEPIIMHAMHY OCHOBAHHUS, HAa3bIBAIOTCS:
A) rpansimu; B) croponamu; C) 6okoBbiMu peOpamu; /1) muaroHamsMu.

12. K npaBHJIbHBIM MHOTOTpaHHUKAaM HE OTHOCHUTCS:

A) xy0; B) uxocarap; C) terparap; /) nupamuna.

13. K MHOrOorpaHH1Kam OTHOCSITCS:

A) mapamnenenunen; B) npusma; C) nupamuzaa; 1) Bce OTBETHI BEPHBI.

14. I'panu napaenenumea He UMEIoNINe 00IUX BEPIINH, Ha3bIBAIOTCS:

A) npoTtuBonexamumu; B) npotuBononioxkubiMi; C) cuMMeTpuyHbIMU; J1) paBHBIMHU.

15. Ilepeceyenne auaroHaned mnapasuiesenuIieia sSBISIETCS €ro:

A) uentpom; B) nentpom cummerpun; C) nuHeHbIM pasmepoMm; []) Toukoi ceueHus.

ITAKET ITPEITIOJABATEJIA
- OTBETHI K 3a/IaHUAM
Homep 3aianus Bapuanr 1 Bapuant 2
1 a d
2 b a
3 a a
4 d b
5 c c
6 d b
7 a a
8 d Cc
9 b b
10 c c
11 c o
12 m d
13 a d
14 c b
15 b a

- Kpumepuu OueHoK:
«5» - 14 — 15 GaioB

«4» - 11 — 13 6aioB
«3» - 6 — 10 6ayuIOB
«2» - MeHee 6 0ayUIoB

2.1.12. KonrpoabHas padota no teme: «BeKTopbl 1 KOOPANHATHI B IPOCTPAHCTBE»

Ha3nauenne: KOC npenHa3HaueH Juisi KOHTPOJIS M OIICHKH PE3YJIbTaTOB OCBOCHUS TEM
«Bexmopui», «Memoo koopouram.
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dopma: KOHTPOJIbHAS paboTa.

Ymenusi: 1) ompenenste KOOPAMHATHI BEKTOPOB, 2) BBIYUCIATH JUIMHBI BEKTOPOB,
CKaJISIPHOE IPOU3BECHUE BEKTOPOB, 3) peliaTh IpoCTeMiue 3aaun B KOOpAUHATAX.

3nanus: 1) moHsATHE BEKTOpa W JCHCTBUH HaJ BeKTOpamu, 2) (GOpMyIIbl BBIUYHCICHHE
KOOpPJMHAT BEKTOPA, JUIMHBI BEKTOPa, KOOPAUHAT CEPEIUHBI OTPE3Ka U Jp.

3AJJAHUE U OBYUAIOIEI'OCA
Bapuanr 1

1. Jlausr Touku A(5; 05 2), B(4; -3; 2),

C(0; 0; 1), D(2; -4; -4). Haiimure:

_>
a) KOOpAMHAThl BEKTOpoB AB 1 CR;
0) KOOpAMHATHI BEKTOPOB a ="AB + CD,
AR cb % - vy

B_lI[J'II/II—_IRI B_gquoﬁ> aub;

T) cKansipHOe pou3sBeeHue BektopoB AB u CD, au b.

2. Bepuunsl Tpeyronpanka KMN umerot koopaunatel K(-2; 3; -2), M(8; 1;2),

N(2; -3; 0).

Haitmure:

a) KOOpJMHATHI cepeIuHbl cTOpoHbl KM;

0) JUIMHBI CTOPOH TPEYroJbHUKA U ONpPEAETUTe BHUJl 3TOTO TPEYroJbHUKA (PaBHOCTOPOHHUH,

PpaBHOOEIPEHHBIN UM Pa3HOCTOPOHHUN);
B) BBIYUCIIUTE KOCHHYC yriia M | onpeaenuTe BUI 3TOTO yriia (OCTPBIN, TPSIMOM HIIA TYTIOMN).

2

Bapuant 2
1. Jaus Touku A(5; -5;5 0), B(-2; 1; -3),
C(0; 3; 1), D(1; 3; -4). Haitaure:
>

a) KOOPJIMHATHI BEKTOPOB AB’I/I C_Q;
0) kogpauHaThl BeKTopoB a = AB + CD,

= AB - CD, T=1:AB;
B) JUIMHBI BEKTOPOB a i1, >
I'), CKaJIIPHOE [IPOU3BECHIE BEKTOPOB
Rt

2. Bepmmnusl Tpeyronsauka KMN umerot koopaunater K(8; 3; 5), M(14; 1;0),

N(12; -5; 0).

Hainnure:

a) KOOpPAWHATHI cepeauHbl cTOpoHbl KM;
0) JUIMHBI CTOPOH TPEYroJIbHUKA U ONMPEAETUTE BHUJ ITOr0 TPEYTrOJbHUKA (PAaBHOCTOPOHHUM,
paBHOOEIPEHHBIN WM Pa3HOCTOPOHHUN);

B) BBIUUCIIUTE KOCUHYC yriia M U onpeaenuTe BUJI 3TOTO yriia (OCTPBId, IPSIMOMN HIIK TYIOM)

Bapuanr 3
1. Jlansl Touku A(4; 4; 0), B(1; 05 5),
C(-1; -5; 0), D(10; -1; 0). Haitzure:
5 >
a) KOOpAWHATHI BeKTOpoB AB 1 C_P; >
_62 KoopL[HHanl BEKTOPOB a ="AB + CD,
B=AB_ Cb, c="AR; |

B) JJTMHBI BEKTOPOB a U b;

r_)>cxan_§p_H>oe OM3BE/ICHUE BEKTOPOB

ABuCD,a I/I%)

2. Bepmwmnbl Tpeyrosibinka KMN umetor koopaunater K(3; 8; -4), M(-5; 8;4),
N(-5; 0;-4).
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Hanpgure:
a) KOOpJAMHATBI cepeIuHbl cTOpoHbl KM;
0) ATUHBI CTOPOH TPEYroJbHUKA U OMPENEIUTE BUJ 3TOTO TPEYroJibHUKA (PAaBHOCTOPOHHHMIA,
paBHOOEIPEHHBIN WIIA Pa3HOCTOPOHHHUN);
B) BBIUMCIIUTE KOCUHYC yriia M U onpeaenuTe BUJ 3TOTO yriia (OCTphIi, IPSIMON WK TYIOM)

Bapuanr 4

1. Jausr Touku A(3; 05 3), B(0; -3; 1),

C(-1; 2; 1), D(4; 4; -2). Haiimure:

a) koopauHatsl BektopoB AB u CD;

0) KoOpAHATHI BEKTOpOB a = AB + CE)',

A D% - uAb

B) JIJTHHBI BEKTOPOB a_PTb;

I), CKaJIIPHOE IPOU3BEICHNE BEKTOPOB

lgﬁ u D,_SI/IJE?

2. Bepuunsl Tpeyronbanka KMN umerot koopaunatst K(5; -1; -3), M(1; 6;2),

N(9; 6; 2).

Haitmure:

a) KOOpJMHATHI cepeuHbl cTopoHbl KM;

0) JUIMHBI CTOPOH TPEYroJbHUKA U ONpPEAETUTE B 3TOTO TPEYrojbHUKA (PaBHOCTOPOHHUH,

paBHOOEIPEHHBIN UM Pa3HOCTOPOHHUN);
B) BBIUHCIIUTE KOCUHYC yriia M u onpeaenuTe BUJ 3TOTO yria (OCTpbIi, MPSAMOU UIIH TYTOMN)

9

2.1.13. Tect no teme «LluuHAp ¥ KOHYC»

Ha3nauenue: KOC npenHa3zHaueH A KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHHUS TEMbl
«Lununop, kounycy.

dopma: TecT.

Ymenus: 1) onpenenars BUA Tejla BPAIIEHUS U €r0 JIEMEHTOB, 2) BHIYUCIATH IJIOMIA/1b
OOKOBOH U MOJHOM MOBEPXHOCTH LIMIMH/PA U KOHYCa, 3) pelaTh 3aJa4u Ha Tejia BpalleHHsl.

3nanus: 1) NOHATHE MWIKMHAPA U €r0 3JIEMEHTOB, 2) MOHSATHE KOHYCA U €T0 JIEMEHTOB; 3)
(dbopMyIbI 1Sl BBIYMCIICHUS TI0HIaAU OOKOBOI U MMOJIHOM MOBEPXHOCTH LUJIMH]IPA U KOHYCA.

SAJJAHUE U1 OBYUAIOHIEI'OCS

Bapuant Ne 1

1. BcrabTe nmponyiieHHbIe cIoBa: Teno, oepaHuyerHHoe NOBEPXHOCMbIO

u 08ymsa , HA3b186AeMmcsl YUIUHOPOM.

2. Iloamuiure I/I306pa)KeHHBIe 9JICMCHTHI KOHYCA:

\>
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[Tnomaas 60KOBOI MOBEPXHOCTH IMJIMH/PA BEIYUCISIETCS 110 hopMyIIe:

a) S = 2nrh 6)S =2nr(r+h)
8) S = mrl r)S=mnr(l+h)
PasBepTkoli KOHYyCa SIBIAETCS:
a) Kpy208oli cekmop; 6) npAMOY20IbHUK,
8) Kpye; 2) pasHobeopeHHbIlL MPey2oNbHUK,
OceBbIM CeUCHUEM IUITUH/IPA SIBISICTCS:
a) Kpy2o8oli cekmop; 0) npAMOY2ONIbHUK,
8) Kpye; 2) pasHobeOpeH bl MPey2oNbHUK,

Pemnre 3amauy: Ocegoe cevenue yununopa — keaopam niowaovio 36 om?. Haiimu
nI0WAaAdb OCHOBAHUS YUIUHODA.

Pemmmre 3amauy: B pasnocmoponnem konyce oopasyiowas pasna 8 cm. Yemy pasna onuna
OKPYJCHOCMU —~ OCHOBAHUSA?

Bapuant Ne 2
BceraBpTe  mpomymenHesle  cinoBa:  Teno,  oepanuuenHoe

NOBEPXHOCMbIO U , Haszvleaemcst KOH)YCOM.

[ToanmummmTe n300pakeHHBIE JIEMEHTHI IIWIHHAPA:

_—" P

IImomans OOKOBOI MOBEPXHOCTU KOHYCA BBIYHUCIIACTCA 110 (I)OpMy.]'Iei

a) S = 2nrh 6) S = 2nr(r + h)

8) S =mnrl r)S=mnr(l+h)
PasBepTkoi LUIUHAPA ABIIACTCS:

a) Kpy2080ti cekmop, 0) NpAMOY20NbHUK,

8) Kpye; 2) pasHobeOpenHbIll Mpey2oNbHUK,
OceBbIM CeueHHEM KOHYCa SBIISETCA:

a) Kpy20801i cekmop, 0) npAMOY20NbHUK,

8) Kpye; 2) pasHobeOpeH bl MpeyeonibHUK,

Pemute 3anauy: Ilnowadb oceso2o ceuenus Kouyca pasua 48 cm?, evicoma 12. Haiioume
R.
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7. Pemmre 3amauy: Paouyc ocnosanus yurunopa 1,5 cm, evicoma 4cm. Hatimu ouazonans
0Ce8020 ceueHusl.

2.1.14. 3ayer no reme «QO0beMbI TEJ»

Ha3znauenne: KOC npennazHadeH JUisi KOHTPOJIS U OLIEHKU PE3YIbTaTOB OCBOEHMSI TEMb!
«Obvembl meny.

®dopma: npoBepoyHas padora.

Ymenus: 1) BbraucasTe 00bEMbl MHOTOIPAHHUKOB, 2) BBIYUCISATH 00bEMBI TEJI BpAIlleHHUS,
3) pemaTh IpoCTEHIITHE 3a1a4H.

3nanus: 1) noHsTue oObeMa Tesa v ero CBONCTBA, 2) GOpMyIIbI sl BBIUUCIEHHS 00BEMOB
T€J MHOTOIPAaHHUKOB U TeJl BpallleHusl.

3AJJAHUE JUIA OBYUAIOIIET'OCA

Bapuanr Ne 1
1. BcTaBbTe nponyiieHHoe clI0BO: 3a eOuHuyy usmeperus 00bemos npuHam :
pebpo Komopo2o pasHo eOuHuYye usMepeHus

2. BcraBbpTe npomnymieHHoe CI0BO: Pagubie mena umeiom

3. O0BeM npsIMOYTOJILHOTO MapajuieJenuIeia BEIYUCIIETCS 10 hopMyIie:

1 4
a)V=a-b-c 6)V=SOCH'h B)V=§SOCH'h F) V=§7TR3

4. OOBeM MUIMHIPA BEIYUCISIETCS IO opmyIe:

1 4
a)V=a-b-c 6)V =S,u"h B)V=§SOCH'h r) V=§7TR3

5. Pemure 3amauy: Buiuuciu o00vém npaAMOy2onbHO20 napaiieienunedd, CmopoHbsl
OCHO8aHUst Komopo2o pasHul K u N, a eésicoma pasua h, ecau k=6cm; n=7cm; h=I1cm.

6. Pemmure 3amauy: Keaopam epawaemcs 6okpye ceoeti cmopouvl, komopas pasua 12cm.
Buiuucnu 06vém nonyuennoco mena spaujenus.

7. Pemwure 3anauy: L{ununop u koHyc umerom obwee ocHosauue u oowyro gvlcomy. Buiuuciu
00béM KOHyCa, eciu 00vém yununopa paser 18,75.

Bapuant Ne 2
1. BcraBbre nmpomnyieHHoe cioBo: Kyo ¢ pebpom 1 cm Hasviearom u

obosnauarom
2. BcraBbTe npomnymieHHoe CI0BO: Eciu meno cocmasieno u3 HeCKOabKux mej, mo e2o
obvem pasen 3MUX mel.

3. OObem npsaMoit mpU3Mbl BEIUUCISIETCA TI0 GOpMYIIE:

1 4
) V=abc 6V=Suh BV=3Syh 1) V=zmk
4. OO6beM mupaMuibl BBIYHUCISETCS MO GOpMYyIeE:

1 4
§SOCH'h I‘) V:§TL'R

5. Pemmre 3amauy: Cmoponsi 0ocHOBaHUA NPAMOY20AbHO2O Napanienenuneda pasHvl 9 cm u

a)V=a'b-c )V =S, h B) V=

4 cm, nnowads 6okoeoli epanu pasua 360 cm?. Boruuciu 06vém.
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6. Pemmre 3amauy: /[nuna okpyscnocmu ocHoéanus KOHyca pasua 16mwem, evicoma KoHyca
pasHa 13,8cm. Boiuucaiums 06vém konyca.

7. Pemute 3amauy: Bwiyuciums 00bEM wiapa, 8RUCAHHO20 8 KYO, pebpo KOmopoz2o pasHo
0,8cm.

2.2. 3axaHus VI NPOMEKYTOYHOM aTTecTaluu

Hasznavenne: KOC npenHasHaveH i1l IPOMEKYTOUYHOM aTTECTAIlUU CTYJICHTOB,
3aBepriaromux ooydeHue Ha 1 kypce, B opMe IK3amMeHa.

Ymenus: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.1, TIIK 1.8, IIK 2.1,
IK 2.3, TIK 2.9, TIK 3.2, TIK 3.7, JIP 10, JIP 13, JIP 15

3HaHMA: OCHOBHBIE MOHATHUS AITreOpbl U TEOMETPUH 33 KypC CPEIHEH IIKOJIBL.

3AJJAHUE JUIA OBYUAIOIIET'OCHA

HNHucTpykuus
BuauMmaTenpHO IpounTaiTe 3a1aHKE.
Bpewms BeimonHenus 3aganus — 180 munyT

3ananue:
Bapuanr Ne 1

YacTts A.
Bri0epuTe n1paBMIIBLHBIN OTBET U3 IIPEUIOKEHHLIX BApUAHTOB. B 0TBETE YVKAKUTE HOMED
[IPaBIJILHOI'O BApUAHTA.

1. (1 6anu). 3Ha4YeHHE KAKOTO M3 JIAHHBIX HIDKE BRIPAXKCHUH SBIISETCS YMCIOM PAIMOHAIBHBIM?

a) V14-6 B) V45
6) (V25 —+6)- (V25 +V6) N j%_zﬁ

2. (1 6asm1). 3HaueHue BoIpaxenns vV —125 + % Y64 pasno:

a) —8 B) -5,25
6) -4,75 r) -5
3. (1 6ay1). 3HaUEHUE BBIPAKEHUS 9§ : 27§ paBHO:
a) 243 B) 27
6) 3 r) 9
4. (1 6ana). Pemenuem ypaBHeHHUS Vx+1=3 spusercs:
a) 2 B) 5
6) 8 r) 4
5. (1 6amn). Dynxus y = 1,372% gpnsercs:
a) Bo3pacrarouieit 0) yObIBaromIIEH
6. (1 6am). Pemenuem ypaBaenust 3 - 9% = 81 sBusercs:
a) 9,2 B) 2
6) 15 r) 4
7. (2 6amna). CooTHECUTE HEPABEHCTBO U €r0 pelIeHuE:
x 1\* _ 1
b ) (>

) ()" = e
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a) [3; +oo] B) (2; 4+ )

6) (—;2) r) (= o; —0,5)
8. (1 6ayn). 3Hauenue BeIpakenus log,16 + logzé paBHO:

a) 4 B) 2

0) 3 r 1

9. (1 6a1). O6BEM IIPSAMOI TTPU3MBI BEIYUCIISAETCS 110 (POpMYIIE:

1 4
—SOCH “h I‘) V= §7IR3

a)V=a-'b-c )V =S,s"h B)V=3

10. (1 6ana). OceBbIM CeUECHUEM IMIIMHAPA SBIISCTCS:

a) Kpy2o8oli cekmop; 0) NpAMOY2ONIbHUK;
8) Kpye; 2) pasHobeOpeH bl MPey2oNbHUK,
Yacrs b.

BrelnogHeHnEM KaXKA0T0 3aJaHHUs JOHKHO OBLITH MOJIHOE peliecHue.

X 2x 4x
11. (4 6aaua). Pemnre ypapuenne: —+—=——.
x+1  x-1 x“—1

12. (3 6amna). Pemute ypaBaenue:  53% + 3 - 5372 = 140

log, 24—%logz 72
13. (3 6amaa). Beruncoure: ——5F——
logs 18—§log3 72

14. (4 6anna). Pemure ypaBuenue: logs(x — 2) + logs(x + 6) = 2

15. (3 6aa). Pemuure ypaBuenue: 4 sin>x —cosx—1 =10

16. (7 6anaoB). Mccnenyiite pyHKITHIO ¢ TOMOIIBIO IPOM3BOIHON U TIOCTPONTE €€ Tpaduk:
y = —x3+4x? — 4x
Bapuant Ne 2
Yacts A.
BriOepuTe npaBUIIbHBIN OTBET M3 MPETIOKCHHBIX BApUAHTOB. B 0TBETE yKaxxuTe HOMep

[IPaBUJIBHOI'O BaApHAHTA.

1. (1 6aau). Kakoe u3 nansabix uncen vV15; +250000; /2,5 sBasercs uppanroHaaIbHBIM?
a) V15 B) /2,5

6) v250000; I) BCE 3TU YKCIa PAllMOHAIIBHBI
2. (1 6asm1). 3Hauenue Beipakenns V32 — 0,53/ —216 pasuo:

a) —8 B) -2

0) 2 r) —16
3. (1 6as1). 3HaYeHUE BBIpAXKEHUS 72 . 492 paBHO:

a) 49 B) 334

6) 9 r) 7
4. (1 6anna). Pemenuem ypaBaenuss Vx —2 =5 saBIseTCS:

a) 27 B) 3

6) 7 r) 23
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5. (1 6amn). Oynkuusa y = 0,37% sBusiercs:

B) BO3pacTarouiei r) yoObIBaroniei
6. (1 6asn). Pernennem ypaBHenust 2 - 4* = 64 sBuseTcs:

a) 2,5 B) -2

6) 1,5 r) 4
7. (2 6amua). CooTHECUTE HEPABEHCTBO U €r0 PEIICHHE:

ORY ) Lo o9

" 6) (—;2)
2) 47 <, B) [3; +oo
3) 3*>9 r) (2; + o)

nN* 1t 1
DNONIES
8. (1 6asn). 3HaueHue BeIpakenus log,64 + logzé paBHO:
a) 4 B) 2
0) 3 r) 9
9. (1 6amn). OO6BeM PSIMOYTOJILHOTO TapalIeIICIHITe/[a BEIYUCISIETCS 110 PopMyIie:
a)V=ab-c 6)V=Su"h B)V=%SOCH'h r) V=§7TR3

10. (1 6ana). OceBbIM CEUSCHUEM KOHYCA SIBIISICTCS:

a) Kpy2o8oli cekmop; 0) NpAMOY2ONIbHUK,
8) Kpye; 2) pasHobeOpeHHbILL MPeyeoNbHUK,
Yacts b.

BEIIOJIHEHHNEM KaKIOT0 33JaHUs JIOJDKHO OBITH MOJIHOE pelIeHue.

x—1 2 1
11. (4 6anaa). Pemure ypaBHeHHE: ool s

12. (3 6asna). Pemute ypaBuenue: 7% — 771 = 6

l0g714—§l0g756
13. (3 6anaa). Beruncoure: ——3———
l0g630—5l0g6150

14. (4 6a/ura). Pemure ypaBuenue: log,(x —5) + log,(x +2) =3
15. (3 6amna). Pemmre ypasuenue: 3 cos?x —sinx —1 =0

16. (7 6anaoB). Vccnenyiite pyHKIMIO C TOMOIIBIO TPOU3BOIHOM U MOCTPOTE ee Tpaduk:
y=x3+6x%+9x
Bapuanr Ne 3
Yacts A.
BribepuTe mpaBUIBHBIN OTBET U3 MPEAT0KEHHBIX BAPUAHTOB. B 0TBeTE yKaKuTe HOMEp

[IPaBUJIBHOI'O BaApHaHTA.

1. (1 6amx). Kakoe u3 gannbix yncen V15; v250000; /2,5 sBusercs upparrioHaIbHBIM?
a) BCE 9T YMCJa PAIlHOHATBHBI
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6) v250000; r) V15
B) V25
2. (1 6asm1). 3uaucHue Beipakenns V32 — 0,53/ —216 pasHo:
a) —8 B) 2
0) —2 r) —16
3. (1 6ayu1). 3HaUCHUE BBIPAKCHUS 7§ . 49§ paBHO:
a) 343 B) 49
0) 9 r) 7
4. (1 6ana). Pemenuem ypaBaeHust VX —2 =5 sBIIeTCS:
a) 7 B) 3
0) 27 r) 23
5. (1 6amn). Oynknus y = 0,37% spisiercs:
a) BoO3pacraroueit 0) yObIBaromEen
6. (1 6amn). Pernennem ypaBHenus 2 - 4* = 64 sBusercs:
a) -25 B) 2,5
0) 1,5 r) 4
7. (2 6aaua). CooTHECUTE HEPABEHCTBO U €TI0 PEIICHHUE:
1) (1)" > 1 a) (2; + )
2ot 6) (—o0;2)
2) 4 < B) (—0; —0,5)
3) 3*>9 T) [3; +oo]

n*t 1

9 () =
8. (1 6ayn). 3HaueHue Beipakenus log,64 + logzé paBHO:
a) 4 B) 2
0) 9 r) 3

9. (1 6amm). OO6BeM IPSIMOYTOJIBHOTO TapAIIEICTTUIIEAa BRIYUCIACTCS 110 (OopMyIIe:

1 4
a)V=a-b-c 6)V ="Secu"h B) V=258 h r) V:§T[R3

3
10. (1 6a1). OceBbIM ceueHHEM KOHYCA SBIISCTCS:
a) Kpy2o8oti cekmop; 0) Kpye,
8) NPAMOY2ONbHUK, 2) pasnobedpenHblll mpey2oibHUK,
Yacrs b.

BrinoaHeHHEM KaXA0T0 3aJaHus JOLKHO OBITH IOJITHOE pEeIICHUC.

3 2 4
11. (4 6amna). Pemure ypaBHeHne: — — —— = ——.
x+3  x-3  x2-9

12. (3 6amna). Pemure ypapHenue: 9°% — 95*~1 = 8

log714—§log756
13. (3 6ana). Beruncnure: ——5——
log630—510g6150
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14. (4 6asuna). Pemure ypaBuenue: log,(2x — 18) + log,(x —9) =5
15. (3 6amna). Pemmre ypasuenue: 3 cos?x —5cosx —12=0

16. (7 6anaoB). Hccneayiite QyHKIMIO ¢ ITOMOIIBIO TPOU3BOIHON U IOCTPOUTE e¢ rpaduK:
y=x34+6x%+9x
Bapuant Ne 4
Yacrs A.
BriOepuTe MpaBHIILHBIN OTBET U3 MPE/I0KEHHBIX BAPHAHTOB. B 0TBeTe yKaxuTe HOMEp

OPaBUIBHOTO BApHAHTA.

1. (1 6an). 3HaUeHHE KAKOTO M3 JIAHHBIX HIDKE BRIPAXKCHUH SBIISETCS YMCIOM PAIMOHAIBHBIM?
a) V18 —2v2 g) L5
Va8

0 14-v6
) VI4-+6 1 (V25 -6)- (V25 +V6)
2. (1 6a1). 3HaueHue BeIpaxkeHns V—125 + é V64 pasno:

a) -4,75 B) -5,25
0) —8 r) —5
3. (1 6ay). 3HaUCHUE BRIPAKCHUS 9§ . 27§ paBHO:
a) 243 B) 3
6) 9 r) 27
4. (1 6aan). Pemiennem ypaBHeHUs Vx+1=3 spusercs:
a) 2 B) 8
0) 4 r) 5
5. (1 6amn). OyHKIHUSA Y = 1,37%% gmnusercs:
a) BO3pacTaroIeH 0) yObIBaromei
6. (1 6amn). PemenueMm ypaBHeHus 3 -9* = 81 smisercs:
a) 15 B) 2
6) 9,2 r) 4
7. (2 6aauma). CooTHECUTE HEPABEHCTBO M €TI0 PEIICHHE:
1) 3*>9 n) (—o0; —0,5)
2 ()7 <3 ) o
T K) [3; +oo]
3) (5) > 3) (2; + o)
4) 4% <1
8. (1 6as1). 3HaueHue BelpaxkeHus log,16 + lo 92% paBHO:
a) 4 B) 3
0) 1 r) 2

9. (1 6ay1). O6BEM MIPSMOIA TPU3MBI BEIYUCISETCS 110 (hOpMYIIE:

1 4
=Sy h 1) V= §7TR3

a)V=a'b-c )V =S,s"h 13.)V=3

10. (1 6an). OceBbIM CeueHUEM IIIMHAPA SBISETCS:
a) Kpy208oti cekmop; 0) Kkpye;
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8) NPAMOY20IbHUK, 2) pasnobedpeHblll mpeyeoibHUK;
Yacte b.
BelnosHenreM Kaxaoro 3aaHus J0JDKHO ObITH MOJHOE PelleHue.

5 2 11
11. (4 6aaua). Pemnre ypaBuenne: —+-—=—5——.
x-2 x-4 xX“—6x+8

12. (3 6amna). Pemute ypapuenune: 2%t — 2% =120

log, 24—%1092 72
13. (3 6anaa). Beruncaure: ——5——
logs 18—§log372

14. (4 6amna). Pemure ypaBrenue: log;(x —2) + logs(x + 6) = 2
15. (3 6amna). Pemure ypaBuenue: 3 tg?x —4tgx+5=0

16. (7 6anaoB). Uccrenyiite GyHKITHIO C TIOMOIIIBIO TPOU3BOIHOM H IMMOCTPOITE ee Trpaduk:
y = —x3+4x? — 4x

[TpoMeXyTOYHAs aTTECTAIHSI IIPOBOIUTCS B OMH ATl — BBIMOJHEHHE TECTOBBIX 3aIaHHIA;
KoJinuecTBO BapHaHTOB 3a1aHus LISl IK3aMeHyoerocs — 4
Bpems BpinoJsiHeHust 3aqanust - 180 MuHyT

Oo0opynoBaHue: TUCT OyMary, MmapuKoBas pydka, TabauIa KBaapaToB.

Kpurepun oueHuBaHus:
«2» - 0 — 5 bamoB

«3» - 6 — 11 6amnos

«4» - 12 — 16 6annos

«5» - 17 — 20 6amnoB
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PEKOMEHAYEMAS JINTEPATYPA U UHBIE HCTOYHUKHA

- OCHOBHAsl JIUTepaTypa:
Amamor  IILA., Komsrua FO.A., TkaueBa M.B. Maremartuka: anreOpa u Hadaia
MaTeMaTHYECKOro aHallu3a, reoMeTpus. Airedpa v Hayaia MaTeMaTuyeckoro aHanusa 10-
11 xmacchl: yaeOHUK 17151 001e00pa30BaTeIbHBIX OpraHu3auii: 0a30BBIN U yrITYOJIECHHBIH
ypoBHH. — 3-¢ m31. — M.: I[IpocBemenue, 2019. — 463 c.: u.

Artanacsn JI.C., byryzoB B. ®@., Kagomuer C.b. u ap. Maremaruka: anreOpa u Havana
MaTeMaTH4eckoro aHanuza. ['eomerpus. ['eomeTpus (0a30BbIil U yriayOneHHbBINH YPOBHH).
10—11 xmaccer. — M., 2023.

- IOMOJIHUTE/ILHAS JIUTEepaTypa:
Maremartuka: anreOpa W Hadajga MaTEMaTHYECKOTO aHaln3a, reomeTpus. Anrebpa u
Hayajla MaTeMaTuyeckoro aHanusa (B 2 yactax)  Yacte 1: Mopakosuu A.T'., CemeHoB
I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; moj peaakiueit Mopakosuua A.I'. 10-11,
O6miecTBO ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO «MOLl MHEemo3unay, 2016

Maremartuka: anreOpa M Hadajga MaTEMaTHYECKOTO aHaln3a, reomeTpus. [ eomerpws,
[Tapeirun N.®., 10-11, OO0 «IPODA»; AO «M3marenbctBo [IpocBemenuey, 2018
Maremaruka: anrebpa W Hayajla MaTeMaTHMYECKOIO aHaiu3a, reoMmerpus. AnreOpa u
Hayajila MaTeMaTHdeckoro ananusa, Bunenkun H.A1., 10-11xi1.; MEeMmo3una, 2016
Anrebpa um Hayaia Maremaruueckoro anammsza 10-11 kmace, C.M.Hukombckwii,
M.K.Tloramos, H.H.Pemernukos, A.B.IlleBkuH,: [IpocBemenue, 2019. — 435 c.:un

- HHTEPHET-HCTOYHHKH:
https://resh.edu.ru/subject/ - Poccuiickast a1eKTpoHHast IIKOJIa;

www.fcior.edu.ru (MudopmarioHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATEPHAJIbI).
www.school-collection.edu.ru  (Emunas koswiekmuu IUGpPOBBIX  00pa30BaTEIbHBIX
pecypcoB).

https://multiurok.ru/kyzaylana/ - nepcoHanbHbIi CaliT pernoaaBaTess



https://resh.edu.ru/subject/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
https://multiurok.ru/kyzaylana/
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