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KOMITIEKT ~ KOHTPONBHO-OIICHOYHBIX ~ CPEACTB  pa3paboTaH Ha  OCHOBE  (heaepaabHOro
roCy/IapCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHIapTa CPeAHEro MpodeccnoHaIbHOrO 00pa30BaHUS IO
cneuuanbHocT CIIO - @enepaibHOro rocyapcTBEHHOT0 00pa30BaTENBHOTO CTaHAAPTa CPEAHETO
npodeccuonanbHoro obpazoanus (PI'OC CIIO) mo cnemumansHocTr 21.02.19 3emueycTpoiicTBO
(mpuka3 MunucrepcTBa npocBemenuss Poccuiickoit @enepaunu or 18 mas 2022 r. Ne 339);
(benepanbHOrO0 TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAHJAPTa CPEJHEro o0IIero odpa3oBaHUA
YTBEP)KICHHOTO IMpHKa3oM MuHucTepcTBa 0OpasoBanusi u Hayku Poccuiickort denepanyu ot 17
Mas 2012 r. Ne 413; npuka3za Munuctepcra npocsemennss Poccun ot 23.11.2022 Ne 1014 «O6
yTIBepXJACHUH (eaepaTbHON 00pa3oBaTeNbHON MPOTpaMMBbl CPEAHEro oO0IIero oOpa3oBaHUS» U
paboueii mporpammsel yueoHo muctumauael OYJ[.05 Maremarnka

Opranmzanus-paspadorunk: I'BIIOY PX «YepHoropckuii ropHO-CTPOUTEIbHBINA TEXHUKYM»

Pa3pabGoTumk:

PACCMOTPEHA COI'VTACOBAHA

Ha 3acefaHnu MO ryMaHUTapHOI0 HHMKJIA 3am. nupekropa no YMP
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1. ITacmopT KOMILIEKTA KOHTPOJIbHO-0LIEHOYHbIX CPEACTB

1.1. O6aacTh NPUMEHEHHSI KOMILJIEKTA OLIEHOYHBIX CPeACTB

KoMIIeKT KOHTPOIbHO-OIICHOYHBIX CPEACTB MIPeAHA3HAYCH /I OLICHKH PE3YJIhTaTOB
o0Opa3zoBaTeIbHBIX TOCTHXKEHUM yueOHo# auciuruabl OY J[.05 MaremaTuka.
KoMIieKT KOHTPOJIBbHO-OIIEHOYHBIX CPEJCTB COJICPAKUT 3aJaHusl JJIsl TPOBEACHUS
TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTecTaluu B popMe IK3aMeHa.

1.2. Pe3yabTaThl OCBOCHHS MPeIAMETA, MOJIeKAIIHE POBEPKE

B pesynbprate ocBoeHus yueoHon nucuurmauiel OV J1.05 MaTemaTuka oOydarommiics
noipkeH oOmanmate mpemycmorpeHHbiMH  DPI'OC mo cmemumansHOocTH  21.02.19
3eMJIEyCTPOUCTBO  CHCAYIOINIMMUA  OOUIMMHU  KOMIIETCHIIUSIMH  JIMYHOCTHBIMH,
MpPEAMETHBIMU, METAPEIMETHBIMU PE3YJIbTaTAMU:

PesynbTaTnl 00yuenus: IToka3aTenu oneHKH ®DopMa KOHTPOJIA U

JIMYHOCTHBIE, MPeIMETHBIE, pe3yabTara OIlCHUBAHNA
MeTanpeaMeTHbIe Pe3yJbTaThl,
001N e KOMIIETEHITHH
B yacTu TpynoBoro Bocnutanus: | J[eMOHCTpUPYET TOTOBHOCTh K | DKCIEPTHOE
- JIP27 rOTOBHOCTH K TPYyaY, TPYZy, OCO3HAHUE IEHHOCTH HaOJIIOIEHUE U OLICHKA
OCO3HAHHUE IICHHOCTH MacTEepPCTBa, MacTepCTBa, TPYIOIIO0HE; IEeITENLHOCTH

oOyuarolerocs B
MIPOIIECCE OCBOCHUS
y4eOHOM JUCIUILTUHBI

TOTOBHOCTb K aKTUBHOM
NEeSITEIbHOCTH
TE€XHOJIOTMYECKON U
COLIMAJIBHOW HAIIPABIIEHHOCTH,
CMOCOOHOCTh MHUIIMMPOBATH,
IJIAaHUPOBATh U
CaMOCTOSITEJILHO BBIIIOJIHATH
TaKyr0 ACATCIIbHOCTD

TpyHoIo0ue;

- JIP28 roTOBHOCTb K aKTUBHOM
JeSITeTbHOCTH TEXHOJIOTUYECKOH 1
COLIMAJIbHOW HAIIPABIEHHOCTH,
CIOCOOHOCTh MHUIIUMPOBATH,
TUTAHUPOBATh U CAMOCTOSITEITEHO
BBITOJIHATH TAKYIO JESATEIbHOCTD;
- JIP29 unTepec K pa3inyHbIM
cdepam npodeccruoHaIbHON
NeSITeTbHOCTH,

€JIbHOM U COLMAIbHON NPAKTHKE

npobiieMy, paccMaTpuBaTh €€

BCECTOPOHHE;
- MP6 YCTaHABJIUBATh
CYIIIECTBEHHBIN MpPHU3HAK W
OCHOBaHHS TUTST CpaBHCHHSI,
KJIacCU(UKAIUU U 0000IIEeHUS;

- MP7 ONPEACIISIThH Hen

JESATENILHOCTH, 3a7aBaTh IapaMeTpbl
Y KPUTEPUU UX JOCTUKCHHUS,

- MP8 BBISIBIIATH 3aKOHOMEPHOCTHU U
IIPOTUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSX;

- MP9 BHOCUTH KOPpPEKTUBHI B

(dbopMynupoBath 1
aKTyaJIM3HpoBaTh NpodIeMy,
paccmaTpuBaTh €
BCECTOPOHHE; ONPEAETATH
IENTN JIeATEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU HX
TOCTHKEHUS

OsJaieHne YHUBEPCAJIbHBIMH JleMOHCTpHpYET TOTOBHOCTh DKcnepTHOoe
Y4eOHBIMH NO3HABATEIBLHBIMHI CaMOCTOSITEITHHO HaOJII0ICHNE U OIIEHKA
NAefiCTBUSIMU: (bopMynHupoBaTh U JeATeIbHOCTH

a) 0a3oBble JIOTHYECKHUE aKTyaJIM3UpPOBaAThH IPOOIIEMY, oOydarorierocs B
AeiicTBUSA: paccMaTpuBaTh ee npolecce OCBOCHUS

- MP5 camocrosTensHO BCECTOPOHHE; y4eOHOM JUCIUILTUHBI
(GbopMyIHpOBaTh U aKTYAIU3UPOBATH | CAMOCTOSITEIHHO




JeSITeTIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHMBAThb  PUCKHU  TIOCJIEICTBUI
JeSITeIbHOCTH;

- MP10 pa3BuBath KpeaTUBHOE
MBILIJICHHE IPU PELIEHUN
YKU3HEHHBIX MTPOOJIEM

0) 0a30BbIe HCCIEN0BATEIbCKUE
aelcTBUA:

- MP11 Bnanetp HaBbIKaMu yueOHO-
HCCIIEIOBATENILCKON U MMPOEKTHOM
JIeSTCIIbHOCTH, HABBIKAMH
paspenieHus: mpooiem;

- MP16 BBISBIATH IPUUUHHO-
CJICACTBEHHBIC CBS3U U
aKTyaJM3upOoBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PELICHUs,
HAXOJHUTb apTyYMEHTHI JIJIs
JI0KA3aTelIbCTBA CBOUX
YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhI
U KPUTEPHUH PEIICHUS;

- MP17 ananusupoBaTh
MOJTy4YEHHBIE B XOJI€ PEIICHUS
3a/1a4u Pe3yNbTaThl, KPUTUUECKU
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- MP21 ymeTh epeHOCUTh 3HaHUS B
MTO3HABATENIbHYIO U IPAKTUYECKYIO
001aCTH JXKU3HEIACITCILHOCTH;

- MP22 ymeTs UHTErpUpOBaThH
3HAHUS U3 Pa3HbIX MPEAMETHBIX
o0OJacTen;

- MP23 BeIABUTAThH HOBEIC UJIEH,
npeiaraTh OpUrHHATbHBIE
MOAXObI U PEIICHHUS;

- MP2 cnocoOHOCTh X
WCITOJIb30BaHMS B TIO3HABATEIILHON 1
COLIMAIBHON ITPaKTHUKE

JleMOHCTpHUpYET TOTOBHOCTH U
CIIOCOOHOCTE K
CaMOCTOSTENLHOU
WH(pOPMaIMOHHO-
MM03HABaTEILHOMI
JIeITEIbHOCTH, BlIaJcHHIE
HAaBBIKAMU TIOTyYCHHS
HE00X0UMOM HH(POPMAITHH U3
CJIOBapel pa3HbIX THIIOB,
YMEHHE OPUECHTHUPOBATHLCS B
Pa3IMYHBIX HCTOYHHKAX
nHpOpMaIUU, KPUTHICCKU
OIICHUBATh U
HWHTEPIIPETUPOBATH
UH(POPMAIIHIO, TIOITY4aeMYIO
13 pa3IMYHbIX HCTOYHUKOB

DKCHepTHOE
HaOJII0IEHHE U OIIEHKA
JIEATEILHOCTH
oOydarorerocs B
MIPOIECCE OCBOCHUS
y4eOHOM TUCIUTUTAHBI

B 06.1acTH IEHHOCTH HAYYHOT O
MO3HAHMS:

- JIP36 chopmupoBaHHOCTH
MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOLIECTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha JUAJIOTe KYIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYIbTYPHOM
MUDE;

- JIP37 coBepIIeHCTBOBaHUE
SI3bIKOBOM M UUTATEIBCKOU
KYJIBTYpBI KaK CpeJCTBa

JleMoHCTpUpYyET
MPUOPUTETHYIO IIEHHOCTh
JIMYHOCTH YEJIOBEKa;
yBa)KalOIMIKUNH COOCTBEHHYIO U
9y)KYI0 YHUKaJIHHOCTH B
Pa3IUYHBIX CUTYalUsX, BO
Bcex (hopmax u BHAAX
NeSITEeNbHOCTH;

DKCnepTHOE
HaOJIIOEHNE U OIIEHKA
NESATSIIbHOCTH
oOyuatorerocst B
TpoIecce OCBOCHUS
y4eOHOM JUCIUILTUHBI




B3aWMOJICUCTBUS MEXKIY JFOJAbMU U
MO3HAHUS MHpAa;

- JIP38 oco3HaHue 1IEHHOCTH
HAyYHOM JESITeIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh IPOSKTHYIO H
HCCIICIOBATEIILCKYIO ACSITEIbHOCTD
VHJIUBUYAIBHO U B IPYIIIE

B o6.1acTH 1yX0BHO-
HPABCTBEHHOI'0 BOCIIUTAHUSA:

- JIP16 chopmupoBaHHOCTH
HPABCTBEHHOT'O CO3HAHMS,
STHYECCKOT'O ITIOBSICHMS,

- JIP17 ciocoGHOCTE OLIEHUBATH
CUTYAIIUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIECHHOCTH;
- JIP18 oco3HaHue TUYHOIO BKJIaaa
B IIOCTPOEHUE YCTOMYUBOTO
Oynyuiero;

- JIP19 oTBeTCTBEHHOE OTHOIIIECHHUE
K CBOMM POJIUTENSIM U (WIN) IPYTrUM
YyJIeHaM CEMBbH, CO3JaHHI0 CEMBbH Ha
OCHOBE OCO3HAHHOT'O MPUHATHUSA
IICHHOCTEH CEMEHHOM KU3HH B
COOTBETCTBUU C TPATULUSIMHU
HaponoB Poccun

JleMmoHCTpHUpYyET
c(hOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI,
ATHUYECKOI0 NOBEICHUS,
CIOCOOHOCTH OIICHUBATH
CUTYaIUIO U IPUHUMATD
OCO3HAHHEBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPATBHO-
HPaBCTBEHHBIE HOPMBI U
[IEHHOCTH, OTBETCTBEHHOTO
OTHOIICHUS K CBOUM
ponuTeNsM U (WIK) IPYyruM
YJIEHaM CEMbH, CO3/IaHUI0
CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN
CEMENHOM )XKU3HU B
COOTBETCTBHUH C TPATUIUIMHU
HaponoB Poccun

DKCHepTHOE
HaOJII0IEHHE U OIIEHKA
JIEATEILHOCTH
oOydarorerocs B
MIPOIECCE OCBOCHUS
y4eOHOM TUCIUTUTAHBI

OByaieHue YHMBEPCAJIbHBIMHA
y4eOHBIMH MO3HABATEIbHBIMH
JeHCTBUSAMU:

B) padoTa ¢ undopmaiueii:

- MP25 BrageTh HaBBIKAMU
nosyueHus: "HhopMaIuu u3
MCTOYHHKOB PAa3HBIX TUIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIISATh
MOWCK, aHAJIN3, CUCTEMATH3aIUI0 1
WHTEPIPETAHi0 HHHOPMAITHHI
pa3IMYHBIX BUIOB U (HhopM
MIPE/ICTABJICHHS;

- MP26 co3maBaTh TEKCTEI B
pa3anyYHbIX (hopMaTax ¢ y4eToM
Ha3Ha4yeHUs! UHpOpMaIUU U
[IEJIeBON ayJIUTOPUH, BEIOHpast
ONTUMAJTIBHYIO (hopMYy
MPEACTABICHUS U BU3YyaJIU3alUU;

- MP27 ouileHMBaTh 10CTOBEPHOCTb,
JETUTUMHOCTh HHPOPMAIIHNH, €€
COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpMaM;

- MP28 ucnonb3oBath cpeacTBa
WH(POPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B

JleMOHCTpUpYeT BIaieHHe
HaBbIKaMU MO3HABATEIHLHOM
pediexkcun Kak 0CO3HaAHUS
COBEpIIAEMBIX JEHCTBUHN U
MBICJIIMTCIIBHBIX IMPOLIECCOB, UX
PE3yNbTaTOB U OCHOBAaHUH,
TpaHUI] CBOETO 3HAHUS U
HE3HAaHUs, HOBBIX
MO3HABATENBHBIX 33/1a4 U
CpEACTB UX NOCTHUIKCHUS

DKCnepTHOE
HaAOIIO/IEHUE U OIICHKA
NESATSIIbHOCTH
oOyyarorerocs B
IpoIIecce OCBOCHUS
yueOHON JUCIUILTUHBI




peIIeHUH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpraHU3aIlMOHHBIX 337124 C
coOJroIeHreM TpeOOBaHUI
OPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI,
pecypcocOepexeHus, IPaBOBBIX U
STUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30TTaCHOCTH;

- MP29 BnageTh HaBBEIKAMU
pacro3HaBaHUSI U 3aLTUTHI
uHpopmanuu

- JIP2 roToBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITENILHOCTH U
CaMOOTIPE/ICIICHUIO;

- MP4 oBnageHne HaBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM U COLMATIbHON

JEeTENLHOCTH

OgyaieHue YHHBEPCAJbLHbIMHA JleMoHCTpUpYET OBIIaJICHUE DKCHepTHOE
KOMMYHHUKATHUBHBIMHU YHHUBEPCATbHBIMU HaOJII0IeHHE U OLIEHKA
JeHCTBUSIMH: KOMMYHUKATHBHBIMU JESITENLHOCTH

a) o01eHue: NEUCTBUAMMU, IPUHSATHE ceOst U | 00yUarouierocs B

- MP30 ocymecTBasaTh
KOMMYHHKAITH BO BceX cdepax
KU3HH;

- MP31 pacniozHaBatb
HeBepOabHBIE CPEICTBA OOIICHUS,
MMOHUMATh 3HAYEHUE COLIMATIBHBIX
3HAKOB, PACIIO3HABATH MPEITOCHUTKI
KOH()JIUKTHBIX CUTYallM U CMATYATH
KOH(JIUKTBI;

- MP34 pa3BepHyTO U JIOTUYHO
M3JIaraTh CBOIO TOUKY 3pEHUS

0) COBMeCTHAs 1eATeJILHOCTD:

- MP35 noHumath U UCTOJIb30BaTh
MPENMYIIECTBA KOMAHIHOW 1
WHAWBUYaIbHON pabOTHI;

- MP37 npuHUMATh LIETH
COBMECTHOM JI€SITEIbHOCTH,
OpraHU30BBIBATh U KOOPIUHUPOBATH
JIEUCTBHUSI 110 €€ TOCTUKEHUIO:
COCTAaBJIATH IUJIaH JICHCTBUH,
pacipenensaTh PO ¢ y4eTOM
MHEHUH Y4aCTHUKOB 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

- MP40 koopauHUpoOBaTh U
BBITIOJTHSITH pa0OTy B YCIIOBHSIX
peaNbHOr0, BUPTYAJIIbHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- MP41 ocymuiecTBisITh HO3UTUBHOE

JPYTUX JIIO/IeH, TOHUMaHUE U
WCIIOIb30BAHUS
MPEUMYIIIECTBA KOMaHAHON U
WHIUBUAYAIBHON pabOThI
JleMoHCTpHUpYyET yMEHME
MPOAYKTUBHO OOIIATHCS U
B3alMO/ICVICTBOBATH B
MPOLECCE COBMECTHOM
NeATEIbHOCTH, YUYUTHIBATh
TTO3UIINH IPYTUX YIACTHUKOB
NS TeNIbHOCTH, 3P (HEKTUBHO
paspeniaTh KOHMIUKTHI

IIPOLIECCE OCBOCHHUS
y4eOHON JUCIUILTUHBI




CTPaTEruuecKoe MOBEJCHUE B
Pa3IMYHBIX CUTYalUsX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh
VHULMAaTUBHBIM

OsgiaieHHe YHUBepPCAJIbLHBIMHU
peryJisTHBHBIMH 1CHCTBUSMU:

r) NpUHSATHE ce0s ¥ IPYTrux
JIIOIeH:

- MP59 npunumarh MOTHBBI U
apryMeHThI IpYruX JIOACH IpU
aQHAJIN3E PE3YJIbTATOB JEATEIBHOCTH;
- MP60 npu3HaBaTh CBOE MpaBo U
IIPaBO APYTUX JIIOJIEH Ha OIINOKY;

- MP61 pa3BuBaTh CiocCOOHOCTH
IIOHMMATb MUP C ITO3ULIUU IPYrOro
4eJI0BEKa

B obJacTu 3cTeTHYECKOT0
BOCIIUTAHMSI:

- JIP20 screTrdeckoe OTHOIICHUE K
MUDY, BKJIIOYasi 3CTETUKY ObITa,
HAyYHOT'O U TEXHHUYECKOTO
TBOpYECTBA, CIIOPTa, TPYyAa U
OOIIECTBCHHEBIX OTHOIICHUI;

- JIP21 cnocoOHOCTh BOCIPUHUMATh
pa3TUYHbBIE BUIBI ICKYCCTBA,
TpaJULIUU ¥ TBOPUYECTBO CBOETO U
JIPYTHX HApOJOB, OIYIIATh
AMOITMOHAIBHOE BO3JICHCTBHUE
HCKYCCTBA,

- JIP22 y6exxaeHHOCTh B
3HAYUMOCTH JIJIsl IMYHOCTU U
00111ecTBa OTEYECTBEHHOTO U
MHPOBOTO UCKYCCTBA, STHHUECKUX
KYJIBTYPHBIX TPAJAULIUNA U HAPOTHOTO
TBOPYECTBA,;

- JIP23 roTOBHOCTH K
CaMOBBIPKEHUIO B Pa3HBIX BUIAX
HCKYCCTBa, CTPEMJIICHUE TPOSBIISTH
KaueCcTBa TBOPUYECKOH JIMIHOCTH;

C  WCIOJb30BAaHUEM  S3BIKOBBIX
CpEJICTB

JIeMOHCTpHUpYET ICTETUYECKOE
OTHOIIEHHUE K MUDY, BKJIIOYast
ACTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPYECTBA,
CIIOPTa, ICTETHYECKOE
OTHOIIEHHUE K MUDY, BKJIIOYast
ACTETUKY ObITA, HAYYHOI'O U
TEXHUYECKOT'O TBOPUYECTBA,
CIOpTa, TOTOBHOCTH K
CaMOBBIPAKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MIPOSIBIIATH Ka4eCTBa
TBOPYECKOM JINYHOCTH

DKCHepTHOE
HaOJII0IEHUE U OIIEHKA
JIEATEIbHOCTH
oOyuaroterocsi B
IIPOIECCE OCBOCHHSI
y4eOHOM TUCIUTUTHHBI

- JIP1 oco3nanue 00yJaromuMucs
POCCHICKOM T'paKJaHCKON
UJIEHTUYHOCTH;

- JIP4 nenenanpaBieHHOE pa3BUTHE
BHYTPEHHEH MO3UIIMU JUYHOCTH Ha
OCHOBE 1yXOBHO-HPaBCTBEHHBIX
LIEHHOCTEN Hapoa0B Poccuiickon
®denepannu, ICTOPUIECKUX U
HallMOHATBHO-KYJIbTYPHBIX
Tpaauuui, pOpMUPOBAHUE CUCTEMBI
3HAYMMBIX [IEHHOCTHO-CMBICJIOBBIX

JIeMOHCTpUpYET YBaXKEHHE K
MIPEACTABUTENSAM PA3THIHBIX
STHOKYJBTYPHBIX,
COIMATHHBIX,
KOH()EeCCHOHATBHBIX ¥ HHBIX
rpymnn. ConpuyacTHbINA K
COXPaHEHUI0, TPEYMHOXKEHUIO
U TPAHCISIHUH KYJIbTYPHBIX
TPaAULIMA U LIEHHOCTEN
MHOTOHAIIOHATBHOTO
POCCHUICKOT0 TOCYIapCTBa.

DKCnepTHOE
HaOJIIO€HNE U OLlEHKA
JIEeATEIIbHOCTH
oOydaromerocs B
MPOIIECCE OCBOCHMS
y4eOHON TUCIUTUTMHBI




YCTaHOBOK, aHTUKOPPYIILIUOHHOTO
MHUPOBO33PEHHUS, IPABOCO3HAHNUS,
JKOJIOTUYECKOH KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD >KU3HEHHBIC IIJIAHBI;

B yacTu rpaxaanckoro
BOCIIMTAHUS:

- JIP6 oco3Hanue cBoux
KOHCTUTYIIUOHHBIX IIPAB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
MPaBOMNOPSJIKA;

- JIP7 npunHsiTHE TPAIULIMOHHBIX
HallMOHAIBHBIX, OOIICUETIOBEYECKUX
T'YMaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

- JIP8 roTOBHOCTh MPOTUBOCTOSITH
UJICOJIOTHH SKCTPEMHU3MA,
HallMOHAIM3Ma, KceHOo(poOuH,
JTUCKPUMHHAIIH TI0 COIUATBHBIM,
PENUTUO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM;

- JIP9 roToBHOCTBH BeCTH
COBMECTHYIO JeSTEIbHOCTh B
WHTEpecax rpakaHCcKoro oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUHU B
0011eo0pa3oBaTeIbHOM
OpraHU3aIMH U JIETCKO-FOHOIIIECKUX
OpraHu3aIusX;

- JIP10 ymenue B3aumMo1eicTBOBATH
C COLIMAJIbHBIMUA UHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUIMHU U
Ha3Ha4YECHHEM;

- JIP11 roToBHOCTH K TYMaHUTAPHOMI
Y BOJIOHTEPCKOM JESTENBHOCTH

Perynupyet cBO€ 1oBeICHUE B
COOTBETCTBUH C MOPaJIbHBIMU
HOpMaMU U 3TUYECKUMU
TpeOOBaHUSAMU
IIPUBEPKEHHOCTH K POJHOMN
KYJbTYpPE, HCTOPUYECKOU
MaMsTH Ha OCHOBE JIIOOBU K
Ponune, pogaoMy Hapony,
MaJIOl pOAVHE, IPUHATHIO
TPAJAULUOHHBIX LIECHHOCTEN
MHOTI'OHAIIMOHAJILHOT'O

NMAaTPUOTHYECKOI0 BOCIIUTAHUSA:

- JIP12 chopmupoBaHHOCTH
POCCHUICKOH I'pa)KAaHCKON
WJICHTUYHOCTH, TAaTPUOTU3MA,
YBAKEHUS K CBOEMY Hapo.y,
YyBCTBAa OTBETCTBEHHOCTH TEPET
Ponunoii, ropnoctu 3a cBOM Kpaid,
cBoto PonuHy, CBOM SI3BIK U
KYJbTYpPY, IPOLIOE U HACTOSIIEE
MHOTOHAallMOHAJIBHOT'O HApO1a
Poccuwn;

- JIP13 neHHOCTHOE OTHOIIICHUE K
rOCyIapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IIPUPOTHOMY
HAaCJIEINIO0, TAaMATHUKAM, TPAAUIUAM
Hapoa0B Poccuun, TOCTUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPY/E;

JeMoHCTpHUpYyET
c(hOopMUPOBAHHOCTH
POCCUICKOM I'paXKJaHCKON
UJEHTUYHOCTH, MATPUOTU3MA,
YBa)XKEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen PonuHon, ropnoctu 3a
CBOU Kpaii, cBoro Ponuny,
CBOM fA3BIK U KYJIBTYpY,
MIPOLLIJIOE U HACTOSALIEE
MHOT'OHAIIMOHAJILHOTO HAapoJa
Poccumn, meaHocTHOE
OTHOIICHHE K
roCy1apCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY U
MIPUPOJAHOMY HaCIIEIUIO,
MaMATHUKAM, TPAJULUAM
HapoaoB Poccun,

DKCnepTHOE
HaOJIIOEHNE U OIIEHKA
NEeSTeNIbHOCTH
oOydarorerocs B
IpoIecce OCBOSHUS
y4eOHON AUCITUTITHHBI




- JIP14 uneiinas yOeKI€HHOCTD,
TOTOBHOCTD K CITYXXEHHIO U 3aIlIUTe
OteuecTBa, OTBETCTBEHHOCTD 32 €T0
cyns0y;

OCBOCHHBIE 00Y4Yal0 MU CS
MeIKIpeIMeTHbIe OHATHUS U
YHHBepcaJbHble y4eOHbIe
necTBUsA (PeryJsiTUBHbIE,
NMO3HABaTeJbHbIE,
KOMMYHUKATHBHbIE)

- MP1 ocBoeHHBIC 00yUYaIOIIUMUCS
MEXIPEAMETHBIE TIOHATUS U
YVHHUBEpCAIbHBIC YICOHBIC TEHCTBUS
(perymnsTHUBHbBIC, TO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE);

- MP2 cniocoGHOCTh UX
MCIIOJIb30BaHUs B I0O3HABATENIbHOMN U
COLIMANILHOM MPAKTUKE,

- MP3 rotoBHOCTB K
CaMOCTOSITENIbHOMY TIAHUPOBAHHIO
Y OCYILECTBJICHHUIO Y4eOHOMN
JESTEIIbHOCTH, OpraHU3aI[uu
y4eOHOr0 COTPYHUYECTBA C
NeAarorndyecKuMu pabOTHUKAMH U
CBEPCTHUKAMH, K yUaCTHIO B
MOCTPOEHNUU WHIUBH1yaIbHOU
00pa30BaTeNbHON TPaeKTOPUH;

- MP4 oBnaneHnne HaBbIKAMHU
y4e0HO-HUCCIIEIOBATEIIbCKOM,
IIPOEKTHOM U COLMATIbHOMN
JIeSITEJIbBHOCTH

nocTxeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYAE

B o0s1acTH 3K0J10rHY€CKOr0
BOCIIMTAHMSA:

- JIP31 chopmupoBaHHOCTH
HKOJIOTUYECKOH KYJIBTYPHI,
IIOHMMAHHE BIUSHUS COLUAIBHO-
HKOHOMUYECKHUX MPOIIECCOB Ha
COCTOSIHME IIPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHHE
r7100aTbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

- JIP32 nuiaHupoBaHue u
OCYILIECTBJIEHUE JICUCTBUI B
OKpYXKarolllel cpelie Ha OCHOBE
3HAHMA 1eJIeW YCTOMYMBOTO
pa3BUTHS YEIIOBEYECTBA;
AKTUBHOE HEMPUSTUE ICUCTBUI,
IIPUHOCSIIMX BpPE OKPYKAIOLICH
cpene;

- JIP34 ymeHue nporHo3upoBarhb
HeOJIaronpusATHbBIE 3KOJIOTMUECKHUE
NIOCJIEACTBHSI IPEANIPUHUMAEMBIX

JeMoHcTpupyeT
c(hOpMUPOBAHHOCTH
9KOJIOTMYECKOH KYJIBTYpHI,
MMOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMMYECKUX
MIPOLIECCOB HA COCTOSTHUE
MIPUPOIHOMN U COLIMATIbHON
Cpelbl, OCO3HaHUE
r7100aIbHOTO XapakTepa
9KOJIOTMYECKUX MPpoOem,
YMEHHE TPOrHO3UPOBATh
HeOJ1aronpusiTHbIE
9KOJIOTMYECKUE TIOCIIEACTBHUS
NPEINPUHUMAEMBIX IEHCTBUM,
MIPEeIOTBPALATh UX, OIBITA
JEeATEIBbHOCTH 3KOJIOTMYECKON
HaIPaBJIEHHOCTH

DKCnepTHOE
HaOJIIOJICHUE U OIICHKA
JIeITeIIbHOCTH
oOydaromerocs B
MIPOIIECCE OCBOCHHMS
y4eOHON TUCIUTUTHHBI




JIEUCTBUM, IPEIOTBPALIATh UX;
- JIP35 pacumpeHnue onbiTa
JeITEIbHOCTH KOOI HYECKOM
HaHpaBJIeHHOCTI/I

OK 01. Beibupats criocoObt
peleHus 3a1a4 npoecCuoOHaIbHON
NeSITeTbHOCTH TPUMEHHUTEITHHO

K Pa3JIMYHBIM KOHTEKCTaM

JleMOHCTpUpYET TOTOBHOCTh U
CIIOCOOHOCTB BECTH JHUAJIOT C
JIPYTUMU JTFOJIbMU U TJOCTHTATh
B HEM B3aMMOIIOHMMAHMUS,
MPOSIBJISIET TOTOBHOCTH M
CIIOCOOHOCTD K
CaMOCTOATEJIbHON TBOPUYECKON
IEeATEIbHOCTU

DKCnepTHOE
HaOJII0IeHUE U OLIEHKA
JeSITeIbHOCTH
oOyuJaromerocsi B
IpoIIecCe OCBOCHUS
y4eOHOW AUCIUTLITTHBI

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA MTOMCKA,
aHaJIM3a U UHTEPIIPETAlUU
uHpOpMannu, 1 THPOPMAITMOHHBIC
TEXHOJIOTHH JIJIsl BBITTOJIHEHUS
3a/1a4 npoQecCHOHATBHON
JESITEIIbHOCTH

JleMOHCTpUpYET OBJaJIeHUE
BUJIaMU JIEATEIbHOCTHU IO
MIOJTyYEHHIO HOBOT'O 3HAHMS,
€ro MHTEepIpeTalu,
peoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3JIMYHbIX
y4eOHBIX CUTYyallUsX, B TOM
YKClie IPU CO3JaHUM YY€OHBIX
1 COLIMAJIbHBIX MPOEKTOB

DKCnepTHOE
HaOJII0/IEHUE U OLICHKa
JEeSTENIbHOCTH
oOyyaromierocs B
MPOILIECCE OCBOCHMUS
y4eOHOM AUCIUTUTUHBI

OK 03. Ilnanuposats u
peann3oBBIBaTh COOCTBEHHOE
po(hecCuOHANBHOE U JTMYHOCTHOE
pa3BHUTHE, TPEANPHHAMATEIBCKYIO
JIeSTEIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BAThH 3HAHUS T10
(rHAHCOBOW TPaMOTHOCTHU B
Pa3IUYHBIX KU3HEHHBIX

JleMOHCTpUpyET TOTOBHOCTh
TUTAHUPOBATh U
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO
JeSITeTbHOCTD B
npodeccuoHanbHOM chepe,
WCTIOJIH30BATh 3HAHUS IO

DKCHepTHOE
HaOJIFO/ICHUE U OLICHKA
JeSITeIbHOCTH
oOyuaroterocsi B
HpOIIeCCce OCBOCHHUS
yueOHOW AUCIUTIITNHBI

CUTYaLUAX (uHaHCOBOW T'PaMOTHOCTH B

Pa3IMYHbIX KU3HEHHBIX

CUTYaIUSIX
OK 04 D¢ dexTuBHO JleMOHCTpUpYET pa3BUTHE OKcnepTHOe
B3aMMOJIeICTBOBATh U paboTaTh B KOMMYHHUKaTHUBHOM Ha0Jt0/IeHne U OlIeHKa
KOJUIEKTHBE U KOMaHJe KOMIIETEHIINH, BKJIIOYast JESATEIILHOCTH

YMCHUEC BSaI/IMO)IefICTBOBaTI) C
OKPYKaromnMHU, BBIITOJIHAA
Pa3HbIC COLUAIILHBIC POJIN

oOydJarorerocs B
IpOoIIecCe OCBOCHUS
y4eOHOM JUCIIUILTUHBI

OK 05 OcymiecTBisTh YCTHYIO U
MMCbMEHHYIO KOMMYHHUKAIMIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0CO0EHHOCTEN COLIMAIIBLHOTO U
KYJIBTYPHOTO KOHTEKCTA

JleMoHCTpHUpYET NOCTATOUHBIN
00BEM CITOBapHOTO 3amaca u
YCBOCHHBIX FpaMMaTquCKHX
CPEICTB 7Sl CBOOOIHOTO
BI)Ipa)KeHI/ISI MLICJIGI)’I nu '—IyBCTB
B IIPOLIECCE PEYEBOTO
OOIIEHHS; CTIOCOOHOCTH K
CaMOOIICHKE Ha OCHOBE
HaOJIIOIeHN 32 COOCTBEHHON

DKCnepTHOE
HaOJIFO/ICHUE U OIIEHKA
JeSITETbHOCTH
oOyuJaromerocsi B
MPOIIECCEe OCBOCHUS
yueOHOW AUCIUTIITIHBI

peybio
OK 06 ITposiBisTh TpaskJaHCKO- JleMoHCcTpUpyeT DKcnepTHOe
NaTPUOTUYECKYIO TTO3UIIHIO, LIeJICHANPABJICHHOE Pa3BUTHE | HAOJIOJEHUE U OLIEHKA
JIEMOHCTPUPOBATH OCO3HAHHOE BHYTPEHHEH IMO3UIINU JEeATEIILHOCTH




MIOBEJICHUE HA OCHOBE
TPaJUIIHOHHBIX
00IIICYEIIOBCUCCKUX LICHHOCTEH, B
TOM YHCJIC C YYETOM
I‘apMOHI/I3aI_II/II/I MCKHAITNOHAJIBbHBIX
1 MEXKPEIIMTHO3HBIX OTHOIIICHUH,
HpI/IMeHﬂTb CTaHI[apTBI
AHTUKOPPYIIIUOHHOTO TTOBEICHUS

JUYHOCTU HAa OCHOBE JTYXOBHO-
HPaBCTBEHHBIX [IECHHOCTEH
HaponoB Poccuiickoi
®denepanuu, UICTOPUIECKUX U
HAIlMOHAJIBHO-KYJIBTYPHBIX
Tpanuuui, opMUpoOBaHUE
CHUCTEMbI 3HAYUMBbIX
LIEHHOCTHO-CMBICTIOBBIX

oOyuJaromerocsi B
IPOIIECCE OCBOCHHUSI
y4eOHOW TUCIUTLITIHBI

YCTaHOBOK
OK 07. CopeiicTBOBaTH JleMoHCTpUpYET DKCHepTHOE
COXPaHEHHIO OKPYKAIOIIel cpebl, | chOopMHUPOBAHHOCTH HaOJIF0/ICHUE U OLICHKA
pecypcocOepekeHNI0, TIPUMEHSTh JKOJIOTHYECKOHN KYIbTYPHI, NESATEIIbHOCTH

3HaHUs 00 U3MEHEHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOJCTBA, 3P (HEKTUBHO
JIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyalUAX

MMOHUMAaHNE BIUSHUS
COILIMAITBHO-3KOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COLIUATIbHOM
Cpelbl, OCO3HAHUE
I00aBbHOTO XapakTepa
9KOJIOTMYECKUX MPoOIIeM

oOyuaromerocsi B
IIPOIECCE OCBOCHHUSI
y4eOHOM TUCIUTUTHHBI

1K 1.3. BemmonusATs rpaduyeckue
paboThI [0 COCTABJICHUIO
KapTorpauueckux MaTepuajioB

JleMOHCTpUpYET yMEHUe
n3o0paxath rpaduku

byHKIUH

DKCHepTHOE
HaOJIFO/ICHUE U OLICHKA
NESATCIIbHOCTH
oOyuaromerocsi B
IIPOIECCE OCBOCHHUS
y4eOHON AUCITUTUTHHBI

I1P61 Biagers MeTOgaMU
JI0Ka3aTelIbCTB, AITOPUTMAMU
pelieHus 3a1a4; yMeHue
dbopMynupoBaTh OMpeeNIeHuUs,
AKCHOMBI M TE€OPEMBI, IPUMEHSTh
WX, IPOBOAUTH J1I0KA3aTEIbHBIE
paccyXJIeHHs B XOJI€ pelIeHUs
3amaq

JleMOHCTpHpYET BIIaJICHHE
METOJIaMH J10Ka3aTeIIbCTB,
IrOpUTMaMH pelIeHUs 3a/1a4;
yMeHue (GpopMyInupoBaTh
oTpeseNieHus, aKCUOMBI U
TEOPEMBI, IPUMEHSATH UX,
MIPOBOJUTH JT0OKA3aTEIbHbIE
pacCcyXAeHHUsI B XOJI€ PEILICHUS
3a1a4

VYeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTponbHbie paboThI
WNunuBunyansHble
y4eOHbIe TPOEKTHI
@pOHTAIBHBIN ONPOC
OK3aMeH

[1P62 ymeTh onepupoBath
MOHSTUSIMH: CTETIEHb YHCIIa,
norapuM 4ucia; yMeHHE
BBITIOJTHATH BBIYMCIICHUE 3HAUCHU
¥ IpeoOpa3oBaHsI BRIPAKESHUN CO
CTETEeHSIMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-
parroHaIbHBIX BBIPAXKEHUN

JleMOHCTpHUpYyET yMEHHUE
OIIepPUPOBATH MOHATHIMU:
CTENeHb YUCIIa, JIoTapupm
qHcia; YMEHUE BBITOJIHSATD
BBIYHCIICHUE 3HAYE€HUN U
peoOpa3oBaHus BBIPAKEHUN
CO CTENEHSIMU U
norapupmamu,
npeoOpazoBaHus APOOHO-
paIMoOHATEHBIX BEIPAKCHUH

VYeTHbII onpoc
TectupoBanue,
[IpakTuyeckue paboTh
KonTtponbHbie paboThl
NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@pOHTANBHBIN ONPOC
OK3aMeH

[TP63 ymeTs onepupoBaTh
HOHATUSAMU: palliOHATIbHBIE,
UppaLMOHAIIbHBIE, IOKA3aTENIbHBIE,
CTENEHHbIE, JIorapu(pMUIECKHE,
TPUTOHOMETPUUECKHUE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI

JleMOHCTpUpYyeT YMEHHE
OTIEPUPOBATH TIOHATHIMU:
palluOHAJIbHEBIC,
UppalroHaIbHBIE,
II0Ka3aTCIbHBIC, CTCIICHHBIC,
sorapuMuIecKue,
TPUTOHOMETPHUECKUE
YpaBHCHHA U HCPABCHCTBA, UX

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHTponbHbIE pabOThI
NuauBunyanbHble
y4eOHbIE TTPOSKTHI
OpPOHTAIBHBIN ONIPOC
OK3aMeH




CHUCTEMBI

[1P64 ymeTh orepupoBaTh
HNOHATUAMHU: (PYHKITHS,
HenpepbIBHAS DyHKIUSA,
MIPOM3BOTHAS, IEPBOOOpA3HAS,
OTpeieNIeHHBIN UHTErpai; YMETh
HAXOJIUTh POU3BOIHbIC
3JIEMEHTAPHBIX (PYHKIIHA,
UCTIONB3YS CIIPAaBOYHBIC
MaTepuabl; UCCIIE0BATh B
INPOCTEUIINX CIy4asx GYHKIUU HA
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIIE 1 HANMEHBIITHNE
3HaYeHUS (PYHKIIHIL; CTPOUTH
rpaduKi MHOTOWIECHOB C
MCIIOJIb30BAaHUEM arrapaTa
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSITh IPOU3BOIHYIO TPU
pelIeHNH 331249 Ha TBU)KCHUE,
peliaTh IpPaKTHKO-
OpPUEHTHPOBAHHBIE 3a/1a4X Ha
HauOOJIbIINE U HANMEHbIIINE
3HAYCHHS, HA HAXOXKJCHHUE TTYTH,
CKOpPOCTH M YCKOPEHHUS

JleMOHCTpUpYET yMEHHE
OTIEpUPOBATH TOHITHSIMH:
(GyHKIMS, HETIpEpbIBHAS
(byHKIMS, TPOU3BOIHAS,
nepBooOpasHasi,
ONPEACIICHHBIN UHTETPal;
YMETb HaXOJUTh IPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKITHIA,
HCIOJIb3YS CIIPABOYHbBIE
MaTepHalIbl; UCCIIECA0BATH B
MPOCTEHIINX CITydasx
(YHKIIMY HA MOHOTOHHOCT,
HaXOJUTh HAUOOJBIINE U
HAaWMEHBIIINE 3HAUYCHUS
GbyHKIM; CTpouTh rpaduxu
MHOTOYJICHOB C
HCIOJIb30BaHUEM armapara
MaTeMaTHYECKOTO aHAIIN3a;
MIPUMEHSITH IPOU3BOIHYIO MPU
peleHNH 331249 Ha IBU)KEHUE,
pelaTh MpaKkTHKO-
OpPHEHTHUPOBAHHBIC 3a/1a41 Ha
HauOOJbIINE U HANMEHbIIINE
3HA4YCHUsI, Ha HAXOXKICHNE
MyTH, CKOPOCTH U YCKOPEHHSI

VYcrHblii onpoc
TectupoBanue,
[TpakTrueckue pabOTHI
KontponbsHbie paboThl
NunuBuyanbHbIe
y4eOHBIE TPOEKTHI
®poHTaTIBHBINA OITPOC
OK3aMeH

ITP65 ymeTs onepupoBaTh
MOHATHUSIMH: pallMOHATbHAS
GbyHKLHMSA, TTOKa3aTelbHas
GyHKIMS, cTeneHHas QyHKIuS,
Jorapupmuyueckas GyHKIus,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOpartHble GYHKINU; yMEHUE
CTPOUTH TPAPUKH U3YIEHHBIX
(byHKLIUH, UCTIONB30BATh TPapUKU
NIpY U3yYSHHUH TIPOIIECCOB U
3aBHCUMOCTEH, IPU peIIeHUN 3aa4
U3 APYrUX yIeOHBIX MMPEIMETOB U
3a]a4 U3 peaNbHOM KU3HH;
BbIpaxaTb popmMyaamMu
3aBHCUMOCTH MEX/y BeTMUYMHAMU

JleMOHCTpUpYyET yMEHHE
ONIepUPOBATH MOHITUSIMHU:
panmoHanbHast QyHKIMS,
noKasareiabHast QyHKINS,
cTeneHHast QyHKIMs,
norapudmuueckas QyHKIUS,
TPUTOHOMETPUUECKHE
¢GbyHKIIMM, OOpaTHBIE
(GyHKIMU; yMEHHE CTPOUTH
rpadUKu U3y4EeHHBIX
(GyHKIMH, UCTIONIB30BATh
rpaduKy pu U3y4eHU U
MPOLIECCOB U 3aBUCUMOCTEM,
MIpH pElIeHUH 3a7a4 U3 APYTUX
y4eOHBIX PEAMETOB U 3a7a4
W3 peaTbHOM KU3HU;
BbIpaXkaTh (OpMYyIaMu
3aBUCHUMOCTH MEX]Y
BEJTMYMHAMU

VYceTHBIT onpoc
TectupoBanue,
[IpakTHyeckue paboTh
KoHnTposiabHbie paboThl
WHuBuayansHbIe
yueOHbIE IPOEKTHI
OpOHTAIBHBIN OIIPOC
OK3aMeH

[TP6G6 ymeTh pemniaTh TEKCTOBBIC
3a[]aui pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MIPOIEHTHI, 0N U YaCTH, Ha
JBIDKEHUE, paboTy, CTOUMOCTh
TOBapOB M yCIIYT, HAJIOTH, 33aJa4H
U3 00JIACTH yIpaBJICHUS TUYHBIMU
U CeMEIHBIMH (DUHAHCAMH);

JleMoHCTpUpYyET yMEHHE
peuiaTh TEKCTOBBIE 3a]a4K
Pa3HbIX THUMOB (B TOM YHCIIE HA
MPOLICHTHI, JOJIU U YaCTH, Ha
JBUKEHHE, padoTy, CTOUMOCTh
TOBapOB U YCJIYT, HAJIOTH,
3a/1a4m U3 00JIaCTU

VYcrHbIi onpoc
TectupoBanue,
[IpakTrueckue padoOThI
KontponsHbie paboThI
NHnuBuyanbHbIe
y4eOHbIEe TPOEKTHI
DPOHTAIBHBIN OIIPOC




COCTABJISATh BBIPAKCHUS,
ypaBHEHUsI, HEPABEHCTBA U UX
CHCTEMBI T10 YCIIOBHIO 33JIa4H,
UCCIIeI0BATh MOJTYUYECHHOE PEIICHHE
Y OLICHWBATH MIPABIONOI00HOCTH
pe3yJIbTaToB

yIPaBICHUS THIHBIMU U
ceMeHHbIMU (DMHAHCAMH ),
COCTaBIISITh BBIPAKCHHSI,
ypaBHECHHS, HEPABEHCTBA U HX
CHCTEMBI 110 YCJIOBUIO 33/1a4H,
HCCIIEIOBATh MOJTy4EHHOE
pelIeHre U OLIEHUBATh
MPaBIIONIOI00HOCTD
pe3yIbTaToB

DK3aMeH

ITP67 ymeTb onepupoBarh
HOHATUSIMU: CpeJlHEe
apudmMeTHuecKoe, MeIuaHa,
HauOoJIbIIIee U HAUMEHbLIIEe
3HAYCHHUS, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO HA0OPa; YMETh
U3BJICKaTh, UHTEPIPETUPOBATH
UH(POPMALINIO, TIPEACTABICHHYIO B
TabIMIaxX, HA IUarpaMMax,
rpaduKax, OTPaKArOIIyI0 CBOWCTBA
peabHbIX MTPOLIECCOB U SIBICHUM;
MPEJICTaBIISITh HHPOPMAIIHIO C
HOMOILBIO TaOJIMIL U TUarpamM;
UCCIIEIOBATh CTATHCTHYECKUE
JTaHHbIE, B TOM YHUCIIE C
NPUMEHEHHEM I'pauUECKUX
METO/I0B M JIEKTPOHHBIX CPEJCTB

JleMOHCTpUpYET yMEHUE
OTIepUPOBATH MOHATUSIMHU:
cpenHee apupMeTHIecKoe,
MearaHa, Hauoosbllee U
HaMMEHbIIee 3HAYCHUS,
pa3Max, Tucrepcus,
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; yMeTh
W3BIIEKATh, HHTEPIIPETUPOBATD
nHpopMarIuto,
MPEJCTAaBICHHYIO B TAOIHUIAX,
Ha AMarpaMmax, rpadukax,
OTpaXKaroIy0 CBOMCTBA
pEaIbHBIX MIPOLIECCOB U
SIBIICHHIA; TIPEJICTABIIATh
MH(pOPMAIIHIO C TTOMOUIBIO
TaOJIUI ¥ TUarpaMm;
UCCIIeI0BaTh CTATUCTUYECKHE
JIaHHBIE, B TOM YHUCIIE C
MIPUMEHEHHEM I'papruecKux
METOOB U SJIEKTPOHHBIX
CpeICTB

VYeTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTposbabie paboThl
NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@pOHTAIBHBIN OIPOC
DK3aMeH

[TP68 ymeTh onepupoBarth
MOHATUSMHU: CIIyYalHBIN OIIBIT U
clly4aifHOe cOObITHE, BEPOSTHOCTh
CJIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSTHOCTD C
UCIIOJIb30BaHUEM I'paUIeCKUX
METOJIOB; IPUMEHSATH (YOPMYJIbI
CIIOKEHMSI U YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHbIE
GbaxThl 1 GOPMYIIBI IPU PELIEHUN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peabHBIX COOBITHIT; 3HAKOMCTBO
CO CJIy4aiilHbIMHU BEJTMYNHAMMU;
YMEHHE TPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX
qucesl B IPUPOIHBIX U
OOLIECTBEHHBIX SIBICHUAX

JleMOHCTpHUpYET yMEHUE
OIIEpPUPOBATH MOHATHIMU:
CIIy4alHBIHN OIBIT U CIIly4aliHOE
COOBITHE, BEPOSITHOCTD
CIIy4aiflHOTO COOBITHUS; YMEHHE
BBIUUCIISATH BEPOSITHOCTB C
WCTIOJIH30BaHUEM
rpadu4ecKux METO/IOB;
MIPUMEHSTH (POPMYJIbI
CJIO’KEHUS U1 YMHOXKEHUS
BEPOATHOCTEH,
KOMOMHATOpHbIE (DaKThI U
(hopMyIIBI IPU  PEIICHUN
3aJa4; OLEHUBATh
BEPOSTHOCTH PEATIbHBIX
COOBITHI1; 3HAKOMCTBO CO
CllydyallHBIMH BEJTMUYNHAMM;
YMEHUE MPUBOJUTH TPUMEPbI
IIPOSIBJICHUS 3aKOHA OOJIBIINX
YKceN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX

VYeTHBII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTponbHbie paboThl
NuauBunyanbHbIe
y4ueOHbIEe MTPOEKTHI
@pOHTANBHBIN ONPOC
OK3aMeH




[TP69 ymeTs onepupoBaTh
MOHSTUSMHU: TOUKa, IIpsimMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JIByrpaHHbIN yToJI,
CKpEIMBAIOIINECS IIPSIMBIE,
napajuieIbHOCTb U
NEePIEHANKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, YyToJI Mexay
OPSAMBIMH, YTOJI MEX]Ty IPSIMOH 1
IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMHU, PACCTOSTHUE
MEX]y IIIOCKOCTSMU; YMEHHE
MCIIOJIb30BaTh MPU PELICHUH 3a/1a4
U3YYEHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIIETO
Mupa

JleMOHCTpUpYET yMEHUE
OIIEpUPOBATH MOHATHIMU:
TOYKa, MPsMasi, TNIOCKOCTh,
IIPOCTPAHCTBO, IBYTPAHHBIN
YOI, CKPEIUBAIOIIAECs
IpsIMble, TapaJIJIEIbHOCTh U
NEPIIEHAUKYISIPHOCTD MPSMBIX
U TUIOCKOCTEH, Yroi Mexay
MPSIMBIMH, YTOJ MEXKILY
IPSIMOI U INIOCKOCTBIO, YTOJI
MEX]y TUIOCKOCTSIMH,
paccTosiHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE
MEX]y IPSIMBIMH, PACCTOSHUE
MEX]y TUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BATh MPHU PEIICHUH
3aja4 U3y4eHHble (PaKkThl U
TEOpEMbI IIJIaHUMETPUH;
YMEHHUE OLICHUBATh Pa3Mepbl
00BEKTOB OKPYKAIOLIET0 MUpa

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTponbHbie paboTh
NuauBunyanbHble
y4eOHbIE TTPOCKTHI
@pOHTAIBHBIN OIIPOC
DK3aMeH

ITP610 ymeTs onepupoBath
HOHSATUSMH: MHOTOTPAHHUK,
CEYeHHE MHOTOTPaHHHUKA, KYO,
napaujenenunes, npusma,
nupamMujia, GUrypa u noBepxXHoCTh
BpalleHUs, IIUITUH/IP, KOHYC, 11ap,
cdepa, ceueHus: Gurypsl
BpAILEHUs, TIOCKOCTb,
Kacaromasicsi cepsbl, IUIUHIIPA,
KOHYcCa, TUIOIIA b IOBEPXHOCTH
MUPAMHU/JIbI, TPU3MBI, KOHYCA,
WIMH/IPa, TUIONAb ceprl, 00beM
Ky0a, IpsIMOYTOJIBHOTO
napaenenumnena, MupaMuibl,
MPU3MBIL, WIMHIPA, KOHYCA, 11apa;
yMeHue u300paxarb
MHOTOTPaHHUKH U TIOBEPXHOCTH
BpallleHUs1, UX CEYEHUs OT PyKH, C
MOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHUE PACIIO3HABATh
CUMMETPUIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh NPaBUIIbHbBIE
MHOT'OI'PaHHUKH

JleMOHCTpHUpYET yMEHUE
OIIepUPOBATH MOHATHIMHU:
MHOTOTPaHHUK, CEUEHUE
MHOTOI'paHHHKa, KYO,
napajuiesienunes, npusma,
nupamuza, purypa u
MMOBEPXHOCTb BpaIllEHHUs,
LWINHAP, KOHYC, map, cdepa,
cedeHus (GUrypsl BpalleHus,
IJIOCKOCTB, KacaroIascs
cdepsl, IUITUHIPA, KOHYCA,
IJI0LIalb TOBEPXHOCTH
MMpaMU/JIbl, IPU3MBI, KOHYCA,
LHWIMHAPA, MI0Aab chepsl,
o0BbeM KyOa, MPSIMOYTOJILHOTO
napajuleJIenunena, MMpaMuibl,
MIPU3MBI, HWJIMH]Ipa, KOHYCa,
1apa; yMeHue u3o00paxarb
MHOTOTPaHHUKU U
MIOBEPXHOCTHU BpaIllEHUs, UX
CEYeHUs OT PYKH, C TOMOIIbIO
YEPTEKHBIX UHCTPYMEHTOB U
AJEKTPOHHBIX CPEJCTB;
YMEHHE paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh
IIpaBWJIbHBIE MHOTOTPaHHUKHU

VYeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTponbHble paboThl
NunuBunyansHble
y4eOHbIe TPOEKTHI
@pOHTANBHBIN ONPOC
OK3aMeH

[1P611 ymets onepupoBath
HOHSATHSMU: BIDKCHUE B
IPOCTPAHCTBE, M0100HBIE PUTYPHI B
IPOCTPAHCTBE; HCIOIb30BaTh
OTHOIIIEHYE IUIOMIAIEN

JleMOHCTpUpYET yMEHUE
OTIEpUPOBATH MOHATUSIMHU:
JBUKEHHE B IIPOCTPAHCTBE,
moA00HbIE (GUTYPHI B
MIPOCTPAHCTBE; UCTIOIH30BATh

VYcTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHTponbHbBIE paboThI
NHnuBuyanbHbIe




MOBEPXHOCTEH 1 00HEMOB
MOA00HBIX (PUTYp TIPU PEIICHUH
3a1a4

OTHOIIICHUE TUIOMIaAeH
MMOBEPXHOCTEH U 00BHEMOB
oI0OOHBIX (QUTYp MIPH
pELICHNH 3a]1a4

y4eOHbIE TPOEKTHI
®poHTaTIBHBINA OITPOC
OK3aMeH

ITP612 ymeTh BBIYUCIISITH
FE€OMETPUUECKHE BEIMUNHBI (JUIMHA,
yroJ1, IUI0NIa b, 00BEM, IO
IIOBEPXHOCTH ), UCIIOJIb3YS
U3Yy4EHHbIE (POPMYIIBI U METObI

JIeMOHCTpHUPYET YMCHHE
BBIUUCIIATH TEOMETPUUYCCKHUEC
BEJUYHHBI (JUTHHA, YroJI,
IUIOIIAAE, 00BEM, ILIOIIAND
MTOBEPXHOCTH ), HCIIOJIB3YS
U3y4eHHbIE POPMYIIBI U
METObI

VYcrHblit onpoc
TectupoBanue,
[TpakTryeckue paboThI
KontponbHbie paboThI
NunuBuyanbHbIe
y4eOHbIE TPOEKTHI
®poHTAIBHBINA OIIPOC
DK3aMeH

[TP613 ymeTs onepupoBath
MOHSATUSMHU: MIPSIMOYTOJIbHAS
CUCTEeMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaJsIpHOE MPON3BEICHUE,
YTOJI MEXIY BEKTOpaMH, CymMMa
BEKTOPOB, MPOM3BEICHIE BEKTOPA Ha
YUCJI0; HAXOAUTH C IIOMOIIBIO
W3YYCHHBIX (DOPMYIT KOOPIUHATHI
CepeIuHBI OTPE3Ka, PacCTOSHUE
MEXIY ABYMSI TOUKaMH

JleMOHCTpHpYeT yMeHue
OTIEPUPOBATH TOHATHIMU:
NPSIMOYTOJIbHAS CHUCTEMA
KOOP/MHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAWHATHI
BEKTOPA, CKaJSIPHOE
MIPOU3BECHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA
YHCII0; HAXOAUThH C IIOMOILBIO
M3y4EHHBIX (hopMyI
KOOP/AMHATBI CEPEINHBI
OTpe3Ka, PaCCTOSHUE MEKITY
JIBYMsI TOYKaMHU

YcrHblil onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WunuBuayanbHbie
yueOHbIE IPOEKTHI
@OpoHTANBHBINA ONPOC
DK3aMeH

[1P614 ymeTs BBIOMpATH
MOIXOISIIINI U3YYEHHBIA METOT JIS
pelIeHus 3a]a41, Paclio3HaBaTh
MaTemMaTuueckue (pakTbl U
MaTEMaTUYECKUE MOJIENH B
MPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE
MPUBOJUTH PUMEPHI
MaTEMaTUYECKUX OTKPBITUI
POCCHIICKON U1 MUPOBOM
MaTEMaTUYECKON HayKU

JleMOHCTpUpYyET yMEHHE
YMETb BBIOMPATh MOIXO MM
W3Y4YECHHBIN METOJ U1
pelIeHus 3a1auu,
pacrno3HaBarhb
MaTemMaTHueckue (pakTsl U
MaTeMaTHYeCKHE MOJIETH B
MIPUPOJHBIX U OOLIECTBEHHBIX
SIBJIICHUSIX, B HCKYCCTBE;
yMEHHE NMPUBOJAUTDH TPUMEPHI
MaTEMaTHYECKUX OTKPBITHH
POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HayKu

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHbie paboThl
WHauBuayansHble
yueOHbIE IPOEKTHI
OpOHTAIBHBIN OIIPOC
OK3aMeH

[Pyl ymerts onepupoBaTh
MOHATUSIMHU: OIIPENICIICHUE, AKCUOMA,
TeopeMa, CIeICTBUE, CBOMCTBO,
MIPU3HAK, 10Ka3aTeJIbCTBO,
PaBHOCHIIBHBIE (POPMYIIHUPOBKH;
ymeHue GopMynrpoBaTh 0OpPaTHOE U
MIPOTUBOIIOJI0KHOE YTBEPKIACHUE,
MIPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, UCTIOJIb30BATh
METOJl MAaTEMaTUYECKON MHIYKLINH;
MPOBOJUTH JI0KA3aTEIbHBIC
pacCyXIEHHUS IPU PELICHUU 3a/1a4,
OIICHUBATH JIOTHYECKYIO

JleMOHCTpHUpYyET yMEHHUE
OIIEpUPOBATH NOHATUSIMHU:
orpeziesieHue, akCuoMa,
TEeOopeMa, CIEACTBHE,
CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO,
PaBHOCHIIBHBIC
(OpMYIHPOBKH; YMEHHE
dhopmynupoBaTh 0OpaTHOE U
IIPOTUBOIIOJIOKHOE
YTBEPXKACHHUE, IPUBOJUTD
IIPUMEPBI U KOHTPIPUMEPHI,
HCIIOJIb30BAaTh METOJ

VYeTHbII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTponbHbie paboThl
NuauBunyanbHbIe
y4eOHbIe TPOEKTHI
@poHTaTBHBINA OITPOC
OK3aMeH




MPaBUJIBHOCTh PacCyXIeHUN

MaTeMaTUYECKON NMHIYKLIHH;
MPOBOJIUTH JI0KA3aTEIIbHbIC
pacCyXIeHHs IPU PELICHUU
3a7a4, OIIEHUBATh JIOTUYECKYIO
IIPAaBUJILHOCTh PACCYXKACHUN

[TPy2 ymeTh onepupoBarhb
HOHATUSIMH: MHOKECTBO,
IIOJIMHO>KECTBO, OIIEPALIUU HaJl
MHOXECTBaMH; yMEHHE
MCII0JIb30BaTh TEOPETUKO-
MHOXECTBEHHBIH anmnapar ajs
OINMCAHUS PEATIbHBIX IPOLIECCOB U
SBJICHUH TIpU pEIIeHUH 33]1a4, B TOM
YHCIIe U3 APYTruX y4eOHbIX
PEIMETOB

JleMOHCTpUpYET yMEHUE
OIIEpUPOBATH NOHATHIMH:
MHOECTBO, II0JIMHOKECTBO,
olepaluy HaJl MHOKECTBAMU;
YMEHUE UCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN
anmapar s OlMcaHus
peaJIbHBIX ITPOLIECCOB U
SIBJICHUH NPU PELLICHUH 3a/1a4,
B TOM YHCJIE U3 APYTUX
y4eOHBIX IPEAMETOB

VYeTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTponbHbie paboTh
NuauBunyanbHble
y4eOHbIE TIPOCKTHI
@pOHTAIBHBIN OIIPOC
DK3aMeH

[Tpy3 ymeTs onepupoBath
HNOHATUAMH: Tpad), CBSI3HBIN rpad,
JIepEBO, UKL, Tpad Ha TIOCKOCTH;
yYMEHUE 33/1aBaTh U ONHCHIBATH
rpadsl pa3IMYHBIMH CIIOCOOAMM;
UCTIOJIB30BaTh rpadbl pH pelIeHUN
3aa4

JleMOHCTpUpYyET yMEHHE
OTIEPUPOBATH TTOHITHSIMH:
rpad, cBsA3HBIN I'pad, 1epeBo,
UK, Tpad HA IIOCKOCTH;
yYMEHHE 3a]1aBaTh U OMHCHIBATh
rpadbl pa3TuIHBIMU
croco6aMu; UCIONIb30BaTh
rpadbl IpU pereHny 3a1au

YcrHblii onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHbie paboThl
NunuBunyanbHbie
yueOHbIE IPOEKTHI
OpoHTaNBHBINA OMPOC
OK3aMeH

[TPy4 ymeTb cBOOOIHO ONIEpUPOBAThH
MOHATUSIMH: COYETAHUE,
[IEPECTaHOBKA, YUCIIO COUECTAHU,
YHUCJIO MEePECTAaHOBOK; OMHOM
HeroToHa; ymMeHue npuMeHsTh
KOMOHMHATOPHbIE (PaKThl U
paccyXIeHHUs Ul pEIICHUs 3a1a4

JleMOHCTpUpYET yMEHHE
cBOOO/IHO ONEPUPOBATH
MOHATUSIMU: COYETaHMUE,
IepecTaHOBKa, YUCIIO
COYETaHM, YuciIo
MePECTaHOBOK; OMHOM
HeroToHa; ymMeHNe MpUMEHSTh
KOMOMHATOpHbIE (PaKThl U
paccyXIeHUs Ui pelIeHus
3ajad

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHbie paboThl
WHuBuayansHbIe
yueOHbIE IPOEKTHI
OpOHTAIBHBIN OIIPOC
OK3aMeH

[Tpy5 ymeTs onepupoBaTh
MOHSTHSIMH: HATypaITbHOE YHCIIO,
I[EJI0€ YUCII0, OCTATOK IO MOJIYJIIO,
parroHaIbHOE YHCIIO,
UPpaIMOHATIFHOE YHCII0, MHOXKECTBA
HATypaJIbHBIX, TEJIBIX,
paroHaIbHBIX, NEHCTBUTEIBHBIX
YHUCeIT; YMEHHE HUCIOJIb30BaTh
MPU3HAKU AETUMOCTH, HANMEHBIINN
OoO0IIMI TeTUTENb U HaUMEHDIIIEE
oOmiee kpaTtHoe, anroput™ EBkiuma
IIPH PEIICHUH 3a71a9; 3HAKOMCTBO C
Pa3IMYHBIMY MO3ULIUOHHBIMU
CHCTEMAMHU CUMCIICHUS

JleMOHCTpUpYET yMEHHUE
OTIEpUPOBATH TTOHSATUSIMU:
HaTypaJlbHOE YHCIIO, 1IEJI0€
YHUCJI0, OCTATOK 10 MOYJTIO,
palroHaNbHOE YUCIIO,
HPpAIMOHAIEHOE YHCIIO,
MHOXECTBA HATypPaJIbHBIX,
LIETTBIX, PAIIHOHAIIBHBIX,
JICHCTBUTEIBHBIX YHCEIL,
YMEHHE UCITOJIh30BaTh
MPU3HAKHU JAEIIUMOCTH,
HaNMEHBIINNA 00U
JCIINTSIb U HAaUMCHBIIICE
oO1ee KpaTHOE, aJITOPUTM
EBKina npu pelieHnu 3aay;
3HAKOMCTBO C Pa3JIMYHBIMHU
MMO3UIIMOHHBIMU CHCTEMaMU
CUHCIICHUS

YcTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnnuBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN OIIPOC
OK3aMeH




[TPy6 ymeTb cBOOOIHO OIIEpHPOBAThH
MOHSTUSIMU: CTENIEHb C LIETBbIM
II0Ka3aTesIeM, KOPEHb HaTypaJlbHON
CTENEHH, CTENEHb C PallHOHATbHBIM
nokasaresem, CTEIeHb C
JIEHCTBUTEIILHBIM (BEIICCTBEHHBIM )
MoKasaresiem, Jorapudm guca,
CUHYC, KOCHHYC M TaHT'€HC
MIPOU3BOJIBLHOTO YUCIIA

JleMOHCTpUpYET yMEHUE
cBOOO/IHO ONEPUPOBATH
MIOHATUSAMM: CTEIIEHb C LEJIBbIM
[0Ka3aTeseM, KOPEHb
HATypaJbHOMW CTENEHHU,
CTENEHb C PAllMOHAIBHBIM
II0Ka3aTeJeM, CTEIIEHb C
JEHUCTBUTEIbHBIM
(BeIIeCTBEHHBIM)
roKasaresem, Jorapudm
YHUCIIa, CUHYC, KOCUHYC U
TAHI€HC MPOU3BOJIBHOTO YHCIIA

YcTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTponbHbie paboTh
NuauBunyanbHble
y4eOHbIE TTPOCKTHI
@pOHTAIBHBIN OIIPOC
DK3aMeH

IIpy7 ymeTs onepupoBath
HMOHATUSAMHU: TOXKIECTBO,
TOKJIECTBEHHOE MTPeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUI U HEPABEHCTB,
PaBHOCUIIBHOCTh YPaBHEHH,
HEPaBEHCTB U CUCTEM,
panroOHaIbHBIEC, HPPALMOHAIIBHEIE,
MOKa3aTelbHbIE, CTEIICHHBIE,
JorapupMUUEcKue,
TPUTOHOMETPUYECKUE YPABHEHMUS,
HEPaBEHCTBA U CUCTEMBI; YMEHUE
pelaTh ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI C IIOMOIIBIO PA3JINYHBIX
IIPUEMOB; PEIIaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JJIS1 PELICHUS
MaTEeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
pa3InYHbIX 001acTe HayKu U
pEATBHOM KU3HU

JleMOHCTpUpYEeT yMEHHE
OTIEPHUPOBATH TOHATHIMU:
TOX/1ECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTb YpaBHEHUH,
HEPaBEHCTB U CHCTEM,
panMoHaIbHbIE,
MppalnroHaIbHBIE,
NoKa3aTeIbHbIe, CTETIEHHBIE,
jJorapugmuueckue,
TPUTOHOMETPHUUYECKHE
ypaBHEHWUsI, HEPABEHCTBA U
CHCTEMBI; YMEHHUE pelliaTh
ypaBHEHWUsI, HEPABEHCTBA U
CHUCTEMBI C IIOMOILBIO
Pa3IMYHBIX TPUEMOB; PEIIaTh
ypaBHEHMsI, HEpaBEHCTBA U
CUCTEMBI C ITapaMeTpPOM;
PUMEHATh YPAaBHEHHUS,
HEPaBEHCTBA, X CHCTEMBI JIJIs
pelIeHHs] MaTeMaTHYEeCKUX
3a/1a4 U 3a]1a4 U3 pa3IMuHbIX
oOyactell HAyKH U peaJbHOU
KHU3HU

YcrHblii onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WunuBunyanbHble
yueOHbIE IPOEKTHI
OpoHTANBHBINA OTIPOC
DK3aMeH

[Tpy8 ymeTh cBOOOIHO ONEPHPOBATH
HNOHATUSIMU: TPaQUK QYHKIUH,
oOpartHas pyHKIUS, KOMIO3HUILIUS
byHKIMH, TUHeHas QyHKIN,
KBaJpaTH4Has QYHKIUS, CTEIICHHAs
(GYHKIMS C IETTBIM TIOKa3aTeleM,
TPUTOHOMETpHUUYECKHE (DYHKIUH,
0o0paTHbIE TPUTOHOMETPUYECKHE
(byHKLIMY, TOKa3aTeNbHas U
norapupmudeckas GyHKINH,
YMEHUE CTPOUTH rpaduKu QyHKIH,
BBINOJIHATH IPEOOpa30BaHMs
rpaduKoB (PyHKIIHIA;

YMEHHUE UCIOJIb30BATh I'PaPUKH

JleMOHCTpHUpYET yMeHHe
cBOOO/IHO ONEPUPOBATH
MOHATUSAMU: TPadUK QYHKIUH,
oOpartHas QyHKUUS,
KOMIO3ULUS QYHKIIUH,
TuHeHas QyHKIMS,
KBaJpaTU4Has GyHKLUS,
cTeneHHast PyHKIMS ¢ LeIbIM
roKaszareseM,
TPUTOHOMETPHUUYECKHE
¢byHK1IMH, OOpaTHBIE
TPUTOHOMETPHUUYECKHE
(GyHKIMH, TOKa3aTeNbHas U
aorapugmuyeckast QyHKINH;

VYceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposiabHbie paboThl
WnnuBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN OIIPOC
OK3aMeH




GyHKUMN A1 U3y4EHHsI POLIECCOB
¥ 3aBUCHMOCTEH IPH PEeIICHUU
3aja4 U3 IPYrux y4eOHbIX
IPEZIMETOB U U3 PEalTbHOM KHU3HU;
BBIpa)KaTh (hOpMysaMH 3aBUCUMOCTH
MEK1y BEIMYNHAMHU

YMEHHUE CTPOUTH IrpauKu
(bYHKIMIA, BBITOIHATD
npeoOpa3oBaHus TpapuKoB
byHKIHH;

YMEHHUE UCIOIh30BaTh
rpaduku QyHKIUN 1715
W3Y4YEHHS TIPOLIECCOB U
3aBUCHMOCTEH MPU peIIeHUN
3aa4 U3 APYrux y4eOHbIX
IPEAMETOB U U3 PEATbHON
KHU3HH; BEIpaXKaTh (HopMyIamMu
3aBUCHMOCTH MEXIY
BEJIMYMHAMU

[TPy9 ymenue cBoOOIHO
OIIEpUPOBATH MOHATUSMH: YETHOCTD
GyHKINY, TEPHOAUIHOCTD
(GYHKIMH, OTPaHUYEHHOCTh
(GyHKINU, MOHOTOHHOCTH (DYHKITUH,
9KCTpeMyM (DYHKLUU, HanOobIee
¥ HauMeHbIIee 3HaUYeHHsT (QYHKIIMH
Ha IPOMEXYTKE; YMEHHE IPOBOIUTH
UcCieI0BaHue PYHKITUN

JleMOHCTpHUpYET yMEHUE
CBOOOJTHO OIIEPUPOBAThH
MOHATHUSIMH: YETHOCTD
(byHKLINH, TIEPUOAUYHOCTD
(byHKINH, OTPAaHUYEHHOCTh
(GyHKLIMH, MOHOTOHHOCTb
(GyHKINHU, SKCTPEMYM
¢byHKIIMY, HAUOOIIBIIIEE U
HaMMEHbIIIee 3HAYCHUS
(GYHKLIHU HAa IPOMEKYTKE;
YMEHHE TIPOBOIUTH
uccienoBaHie QyHKIUN

VYeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTposibabie paboThl
NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@pOHTAIBHBIN ONPOC
DK3aMeH

[Tpy10 ymeHue ncnosib30Bath
cBo¥icTBa U rpaduKu GYHKLIUH IS
pelieHns ypaBHEHUH, HEPaBEHCTB U
3aJa4 Cc napaMeTpaMu; u300paxarb
Ha KOOPJIMHATHOM MJIOCKOCTH
MHOXKECTBA PELICHUN YPAaBHEHUH,
HEPABEHCTB U UX CUCTEM

JleMOHCTpHUpYET yMEHUE
HCIIOIb30BaTh CBOWCTBA U
rpaduku QyHKIMHA IS
pellIeHns ypaBHEHNUN,
HEPaBEHCTB U 33/1a4 C
napameTpamu; U300paxarhb Ha
KOOPJMHATHOM IIOCKOCTH
MHOXECTBA PEILIECHUI
YpPaBHEHUI, HEPABEHCTB U UX
CUCTEM

VYeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboThI
KonTponbHble paboThl
WNunuBunyansHele
y4eOHbIe TPOEKTHI
@pOHTANBHBIN ONPOC
OK3aMeH

[Tpyl1 ymers cBOO6OIHO
OIIEPUPOBATH TIOHSITUSMH:
HIOCIIEJOBATEIbHOCTH,
apugmMeTnIecKas Iporpeccus,
reoMeTpUIecKasi poOrpeccHs,
0eCcKOHEUHO yObIBaroIas
reoMeTpuvecKas porpeccus;
yMEHHE 33/1aBaTh
HIOCIIEIOBATEIFHOCTH, B TOM YHCIIE C
TIOMOIIBIO PEKYPPEHTHBIX (popMyI

JleMOHCTpHUpYyET yMEHHUE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU:
MOCJIeI0BaTENbHOCTb,
apupMeTHIeCcKas mporpeccus,
reoMeTpHUecKasi porpeccus,
0ecKOHEYHO yObIBaroLias
reoMeTpHUEecKasi IPOrpeccus;
yYMEHHE 33/1aBaTh
MOCTIeI0BATEIbHOCTH, B TOM
YHCIIE C TOMOIIBIO

PEKYPPEHTHBIX hopMyIT

VYeTHbII onpoc
TectupoBanue,
[IpakTuueckue padboTh
KonTponbHbie paboThl
NuauBunyanbHble
yueOHbIE TPOEKTHI
@pOHTANBHBIN ONPOC
OK3aMeH

IIpyl2 ymers onepupoBaTh
MNOHATUSAMH: HENPEPHIBHOCTh
(GYHKIIMH, aCHMITTOTHI Tpaduka
¢byHKLIMY, IepBas U BTOpast
pon3BOIHAS (DYHKIIMH,

JleMoHCTpHUpYET YMEHUE
OIIEPUPOBATH MOHATHIMU:
HETIPEPBIBHOCTH (DYHKIIHH,
aCHMIITOTHI rpaduka
(GyHKIMH, IepBast U BTOpast

VYcrHbIi onpoc
TectupoBanue,
[IpakTrueckue padoOThI
KontponbsHbie paboThl
NuauBunyanbHble




reOMEeTpUYECKUi 1 (PU3NIeCKUii
CMBICII TPOU3BOTHOM,
nepBooOpa3Hasi, onpeaeIeHHbIN
MHTErpajl; yMEeHHE HaXOUTh
aCHMIITOTHI rpaduka GyHKINY;
YMEHHE BBIYHCIIATH IPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO U
KOMITO3ULIMH (PyHKINH, HAXOJUTH
ypaBHEHHE KacaTeIbHOU K Tpaduky

byHKIUHA

MPOU3BOIHAS (PYHKITUH,
FeOMETPUUYECKUN U
(bu3NIeCKuil CMBICI
IIPOU3BOIHOM, TepBOOOpa3Has,
OIIPEJIETICHHBIN UHTETPAJI,
YMEHHUE HaXOAUTb aCUMIITOTHI
rpaduka GyHKIUU; YMECHHUE
BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS,
YaCTHOI'O ¥ KOMITO3UILIUU
(GyHKIUH, HAXOIUTh
ypaBHEHME KacaTeabHOH K
rpaduky QyHKIIMI

y4eOHbIE TPOEKTHI
®poHTaTIBHBINA OITPOC
OK3aMeH

[Tpy13 ymeHue ucnosib30Bath
MIPOU3BOHYIO JUISI UCCIIEI0OBAHUS
GyHKIMH, 1U1s1 HAXOKIACHUS
HAWIYYIIETro peuieHus B
IPUKIIAIHBIX, B TOM YHCIE
COLIMATIbHO-3KOHOMHYECKUX U
bu3nYecKuX 3a1avax, 1is
oTpezieNieHus] CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOLIAAN U
00BeMBI (PUTYp C TOMOIIBIO
MHTETpaJa; IPUBOIUTH PUMEPDI
MaTEMaTHYECKOTO MOJIEITMPOBAHUS C
NOMOUIbIO AU PepeHInanbHbIX
ypaBHEHUU

JleMOHCTpHUpYET yMEHUE
HCII0JIb30BaTh IIPOU3BOJHYIO
JUISL KCCIIEIOBaHUS (PYHKIIHM,
JUISL HAXOXKACHNS HAaWTY4IlIero
pelIeHus B IPUKIAIHBIX, B
TOM YHCJIE COLIMAIIBHO-
SKOHOMMYECKUX U
¢bu3nyeckux 3anavax, s
oIpesiesIEeHUs! CKOPOCTH U
YCKOpEHUS; HaXOOUTh
IJI0IIA I U 00BeMBI QUTYP C
IIOMOIIBIO UHTETPAJIA;
MIPUBOJIUTH IPUMEPHI
MaTeMaTH4eCKOIr 0
MOJIETTUPOBAHUS C IIOMOILBIO
Qg depeHIranbHbIX
ypaBHEHUH

VYeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTposibabie paboThl
NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@pOHTAIBHBIN ONPOC
DK3aMeH

[TP614 ymets onepupoBath
MOHATUSMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJTyJ b W QPTYMEHT KOMIUIEKCHOTO
yucia, opMa 3aUCH KOMIUIEKCHBIX
ymcesn (reomeTpuieckas,
TPUTOHOMETpHUYECKast U
anredpanyeckas); yMeTh
IPOU3BOJIUTH apHU(PMETHUECKHE
NEHCTBUS C KOMIUIEKCHBIMA
YHCIaMU; IPUBOINUTH PUMEPHI
UCTIOJTB30BaHUST KOMIUIEKCHBIX
qucen

JleMOHCTpUpYyET yMEHHE
OTIEpPUPOBATH TIOHATHIMU:
KOMILIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE
4Kclia, MOJYJb U apTYMEHT
KOMILUIEKCHOTO Ynciia, popma
3aMMCH KOMIUIEKCHBIX YHCel
(reometpuyeckas,
TPUTOHOMETpUYECKast U
anredbpanyeckas); yMeTh
MIPOU3BO/IUTH
apupMeTHIECKHUE IEHCTBHS C
KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJIUTH TIPUMEPHI
HCTOJIb30BAHUS KOMIUIEKCHBIX
qrcell

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHbie paboThl
WnnuBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN OIIPOC
OK3aMeH

[TPy15 ymeTs cBOOOIHO
OTIEpUPOBATH MOHATHIMU: CpPEIHEES
apudmMeTHuecKoe, MeIuaHa,
HauOoJIbIlIee U HAaMEHbIIIEe
3HA4YeHHUs, pa3Max, TUCTIePCHs,
CTaHapPTHOE OTKJIOHEHHE JUISI

JleMOHCTpUpYET yMEHUE
CBOOOJTHO OTIEPUPOBATh
MOHATHSIMU: CpEIHEE
apudMeTHIecKoe, MeInana,
HauOOoJbIIIee U HANMEHBIIIEE
3HAYEHUs, pa3Max, AUCIIEePCHs,

YceTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHTponbHbBIE paboThI
NuauBunyanbHble
y4eOHBIE MPOCKTHI




OIHCAHUS YHCIIOBBIX TaHHBIX;
YMEHHE HUCCIIeIOBATh
CTAaTHUCTUYECCKHE JaHHEIC, B TOM
YHCIIe ¢ MPUMEHEHHEM TpaduIecKuX
METOJIOB ¥ JICKTPOHHBIX CPE/ICTB;
rpaduYecKy UCCIIeI0BATh
COBMECTHBIC HAOIIOICHHS C
MOMOIIbIO JMArpaMM PacCEHBAHMS H
JIMHEHHOM perpeccun

CTAaHAAPTHOC OTKIIOHCHUC IJIA
ONMCaHUs YUCIIOBBIX JIaHHBIX;
YMEHUE UCCIIEN0BATh
CTaTUCTUYECKUE JaHHBIE, B
TOM YHUCJIC C IPUMCHCHUCM
rpaduyecKux METOI0B U
3JIEKTPOHHBIX CPEJCTB;
rpaduyecKy Uccie0BaTh
COBMECTHBIE HAOIIOICHHUS C
MIOMOILBIO JUarpaMm
paccenuBaHus U JIMHENHON
perpeccun

OpOHTAIBHBIN OIIPOC
DK3aMeH

[1Py16 ymeTh HaxonuTh
BEPOSITHOCTH COOBITHI C
MCIIOJIb30BaHUEM TpadudecKux
METO/I0B; IPUMEHSTH JJISl PELICHUS
3a1a4 (pOpMYIIBI CIIOKEHUS U
YMHOKEHHS BEPOSATHOCTEM,
dbopMyIy MOTHON BEPOATHOCTH,
dbopmyny bepnysm,
KOMOWHATOpHBIC (DaKThl U
(GopMyJibl; OLIEHUBATh BEPOSITHOCTU
pealbHBIX COOBITHIA; YMEHHE
OIIepUPOBAThH MOHITUSIMHU:
cilyyaiiHas BEIMYMHA,
pacnpenesieHre BEpOSTHOCTEM,
MaTEMaTHYECKOE OXKHUAAHUE,
JUCTIEpCHUs U CTaHJIapTHOE
OTKJIOHEHME CIIyYalHOW BEJIMYUHBI,
(GYHKIUM pacnpeeneHus u
IUIOTHOCTH PABHOMEPHOTO,
MO0KAa3aTeIbHOI0 U HOPMAJILHOTO
pacnpeneneHuil; yMeHue
HCITOJIB30BaTh CBOMCTBA N3yYEHHBIX
pacrpeneneHui A peleHus 3aaad;
3HAKOMCTBO C MMOHATHSIMU: 3aKOH
OOJIBIINX YHCEII, METO/IbI
BbIOOPOYHBIX HCCIIEI0BAaHUM;
yYMEHUE MPUBOAUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI
B IIPUPOIHBIX M OOIIIECTBEHHBIX
SIBJICHHSIX

JleMOHCTpUpYET yMEHHE
HAXO/UTh BEPOSITHOCTH
COOBITHIA C UCTIOTB30BAHUEM
rpaguYecKux METOJIOB;
MPUMEHSTH AJIs PelICHUS
3a1a4 (GopMYIIBI CITOKCHUS
YMHOXEHHS BEPOSTHOCTEH,
dbopMyITy MOTHON
BEPOSITHOCTH, (popMyITy
Beprymnm, koMmOUHATOPHEIE
(bakTbI 1 POpPMYIIBI; OLICHUBATD
BEPOSITHOCTH PEATbHBIX
COOBITHI; yMEHUE
OTIEpPUPOBATH TIOHATHSIMU:
Clly4aifHasi BETUYMHA,
pacrpeiesieHre BEPOSITHOCTEN,
MaTeMaTHYeCKOe OKUIAHNUE,
JIMCTIEPCHS ¥ CTaHAAPTHOE
OTKJIOHEHHE CIIy4alHOU
BEJTMYHHBI, PYHKIINN
pacripesieNieHus ¥ MII0THOCTH
PaBHOMEPHOTO,
MOKa3aTeIbHOro U
HOPMAJIBHOTO pacipeaesieHul;
YMEHHUE UCIIOIb30BaTh
CBOMCTBA N3yYEHHBIX
pacripenienieHuit JUIs pereHust
3aJ1a4; 3HAKOMCTBO C
TMOHATHSIMH: 3aKOH OOJIBIITHX
YHCeN, METO/IBI BHIOOPOYHBIX
UCCIIeIOBaHMI; yMEHUE
MIPUBOJIUTH TIPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIINX
Yycell B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUIX

YcrHblii onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WunuBunyanbHble
yueOHbIE IPOEKTHI
@OpoHTANBHBINA ONPOC
DK3aMeH

[TPy17 ymeTb cBOOOAHO
OIEpUPOBATh NOHATUAMHU: TOUKA,
psimMasi, INIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI YIOJl,
JIBYTPaHHBIN yTroJl, TPEXIPAHHbIN

JleMoHCTpUpYET yMEHHE
CBOOOJTHO OTIEPUPOBATH
MOHATUSAMU: TOUKA, NIpsMas,
IIJIOCKOCTB, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUH YTOJl,

YcrHbIi onpoc
TectupoBanue,
[IpakTrueckue padoOThI
KontponbsHbie paboThl
WNunuBunyansHele




yroi1, IepeceKaroumecs,
napaiesibHble U CKpellHBaroLIecs
[psIMbIE, TAPAIIEIBHOCTD U
HEePHIEHANKYIAPHOCTD MIPSIMBIX U
IIJIOCKOCTEM, YTOJl MEXAY IIPSIMBIMH,
yroJl MeXAY NPsAMON U IIIOCKOCTHIO,
YroJl MKy IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPH pEeIICHUH 3a]a4
U3y4eHHBIE (DAKTBI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh
pasmepbl 00BEKTOB B OKPYKaIOIIEM
MHpE; YMEHHE ONepHpOBaTh
IMOHATHUAMU: MHOT'OT'PaHHUK,
CeueHHe MHOIOI'paHHHKa,
IIPaBUJIbHBIN MHOTOTPAaHHUK,
npu3Ma, nupamua, purypa u
[IOBEPXHOCTH BpallleHUs, LUIUH]D,
KOHYC, 11ap, chepa, pa3BepTka
IMMOBEPXHOCTHU, CCHCHHA KOHYCAa U
LWIMH/PA, NapajiesIbHble OCH WU
OCHOBAHHUIO, CEUCHHE 111apa,
IUIOCKOCTB, Kacarolasicst cepsl,
OUIMHApAa, KOHYCa; YMCHUC CTPOUTH
CEYEHNE MHOTOTPaHHMUKA,
n300paxaTb MHOTOI'PaHHUKH,
(GUrypsl U MOBEPXHOCTH BpallleHUs,
UX CEYEHMs], B TOM YHUCIIE C
IIOMOUIBIO JIEKTPOHHBIX CPENICTB;
YMEHUE IPUMEHSATH CBONCTBA
reoMeTpuueckux Guryp,
CaMOCTOSITENIbHO (POPMYIIUPOBATH
OTpeieNIeHus U3ydaeMbIX Quryp,
BbIABUI'aTh THUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TEOMETPUUYECKUX QUTyp,
000CHOBBIBATh MJIM OIIPOBEPraTh UX;
YMEHHE MPOBOJUTH Ki1acCu(UKAINIO
¢Guryp no pazaIMuHBIM IPU3HAKAM,
BBIIIOJIHATH H€O6XOJII/IMI)IC
JIOTIOJTHUTEIIbHBIE TIOCTPOEHUS

JIBYTPaHHBIN yroJI,
TPEXTPAaHHBINA yrod,
IepeceKaroImecs,
napasuJiesibHble U
CKPELIMBAIOIIUECS MPSIMBIE,
napaieIbHOCTh U
NEPIIEHAUKYISIPHOCTD MPSMBIX
U TUIOCKOCTEH, Yroi Mexay
MPSIMBIMH, YTOJ MEXKILY
IPSIMOI U INIOCKOCTBIO, YTOJI
MEX]y TUIOCKOCTSIMU; YMEHHE
UCIOJIb30BATh IPHU PEIICHUH
3aja4 U3y4eHHbIe (PaKkThI U
TEOpEMbI IIJIaHUMETPUH;
YMEHHUE OIICHUBAThH Pa3Mephl
00BEKTOB B OKpYXKaroIleM
MUpE; YMEHHUE OIIEpUPOBATH
MOHATUSAMH: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHHKA,
MIPaBUIIbHBII MHOTOTPAHHUK,
npu3Ma, nupamua, Gurypa u
MIOBEPXHOCTb BpALCHHUS,
WIAH]P, KOHYC, TIap, cdepa,
pa3BepTKa MOBEPXHOCTH,
CeueHHsI KOHyca M WINHAPA,
napajJiesibHble OCH WU
OCHOBAHUIO, CEUEHUE I11apa,
IUIOCKOCTh, Kacarouascs
chepsl, TUITUHPA, KOHYCA;
YMEHHUE CTPOUTH CEUECHUE
MHOTOTpaHHHKa, U300pakaTh
MHOTOT'pPaHHUKH, (GUTYpBI U
MMOBEPXHOCTH BPALICHHUS, HX
CEUeHMsI, B TOM YHUCIIE C
MTOMOIIIBIO AJIEKTPOHHBIX
Cpe/CTB; yMEHHUE MPUMEHSThH
CBOWCTBA Fr€OMETPUUYECKHUX
¢buryp, caMoCTOATEIHHO
(bopMyIHMpOBATH OIIPEAEICHUS
n3ydaeMbIX (QUTYp, BBIIBUTATH
THIIOTE3BI O CBOWCTBAX U
MPHU3HAKAX TEOMETPUICCKUX
¢uryp, 060CHOBBIBATh WIIH
OIIPOBEPTaTh UX; YMCHHE
MIPOBOJIUTH KJIACCH(PUKALINIO
(buryp mo pazIMIHBIM
MIPU3HAKAM, BBITOJIHATD
He00X0INMBIE
JIOTIOJTHUTEIIHHBIC TOCTPOCHHUS

y4eOHbIE TPOEKTHI
®poHTaTIBHBINA OITPOC
OK3aMeH

[TPy18 ymeTb cBOOOAHO
OTIEpPHPOBATH MOHATHAMU: TIOLIA/Ib
¢burypsel, 00beM QUrypsbl, BEIUIHHA

JleMoHCTpUpYET yMEHUE
CBOOOTHO OIIEPUPOBATH
IIOHATUAMMU: IIOHIAAb

VYcrHbIi onpoc
TectupoBanue,
[TpakTuyeckue paboTh




yIJ1a, pacCTOSHUE OT TOUKHU 10
IUTOCKOCTH, PACCTOSTHHE MEXLY
NPSAMBIMH, PACCTOSTHUE MEXKILY
IUTOCKOCTSIMH, TUIOIIA/b Chepsl,
IUIOINAb MOBEPXHOCTH THPAMHU/IBL,
NPU3MBI, KOHYCa, HWINHAPA, 00beM
KyOa, MpsIMOYTOJILHOTO
napaJuieenuesaa, MMPaMusIbl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
yMEHHE HaXOJUTh OTHOILICHHE
00BeMOB MTOAOOHBIX HUTYP

¢burypsl, 00beM GUrypsI,
BEJIMYMHA yTJIa, PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTosiHAe MEKIY TPSIMBIMHU,
paccTosiHue MEeXIY
TUTOCKOCTSIMU, TIJIOMIA b
cdepsl, MIOMAAb
MTOBEPXHOCTHU TTHPAMHU/IBI,
MIPU3MBI, KOHYCA, HWIHHIPA,
00beM Ky0a, MpSIMOYTOJILHOTO
napaiesienunes1a, MupaMuIbl,
MPHU3MBI, IWIMHIPA, KOHYCA,
nrapa; yMeHHe HaXOJIuTh
OTHOIIICHHE 00HEMOB
1oT0OHBIX QUTyp

KontponsHbie paboThI
NunuBuyanbHbIe
y4eOHbIE TPOEKTHI
®poHTaTIBHBINA OITPOC
OK3aMeH

ITPy19 ymers cBOOOAHO
OTIepUPOBATH MOHITUSIMHU:
JIBU>KEHUE, TTapajuIeNIbHbIN HEPEHOC,
CUMMETPHS Ha TIOCKOCTH U B
POCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHKe MO00Ms,

o 00HbIe (PUTYPHI; yMEHUE
pacro3HaBaTh paBHbIE U MOI00HbBIE
¢burypsl, B TOM 4ncie B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; YMEHUE
UCTIOJIB30BaTh TE€OMETPUIECKHE
OTHOILICHUSI, HAXOUTh
reOMEeTPUYECKUE BETMYNHBI (JITTMHA,
yToJ1, MJI0UIab, 00beM) MU
pelIeHnH 3a1a49 U3 APYrux yIeOHBIX
IPEIMETOB U U3 PEATbHON KU3HU

JleMOHCTpHUpYET yMEHUE
CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU: JIBUKECHUE,
napajJiesIbHbINA epeHoc,
CHMMETpHS Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 0100,
o100HbIe PUTYPBI; YMEHUE
pacrio3HaBaTh paBHBIE U
110,100HbIE (GUTYPHI, B TOM
qrcye B PUPOJIE, UCKYCCTBE,
apXUTEKType; yMEHUE
WCTIOJIH30BATh
reOMEeTPHUECKUE OTHOIICHUS,
HaXO/IUTh TEOMETPUIECKHE
BEJIMYUHBI (JUIMHA, YTOI,
iouaab, 00beM) Mpu
peleHNH 3a1a4 U3 APYrux
y4eOHBIX IPEIMETOB U U3
peabHON KU3HU

VYeTHBII onpoc
TectupoBanue,
[IpakTuueckue paboTh
KonTposibabie paboThl
NuauBunyanbHbIe
yueOHbIE TPOEKTHI
@pOHTAIBHBIN ONPOC
DK3aMeH

[TPy20 ymeTs cBOOOIHO
OTIEPUPOBATH MTOHSATHSIMHU:
MpsIMOYTOJIbHAsT CHCTEMa
KOOPJIMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BECHUE BEKTOPA Ha
YHCIIO, PA3JI0KEHUE BEKTOpA 1O
0a3ncy, CKaJsIpHOE MPOU3BEICHHE,
BEKTOPHOE MPOU3BEAEHUE, YOIl
MEXIy BEKTOpaMH; YMEHHE
UCII0JIb30BaTh BEKTOPHBIN 1
KOOPJMHATHBIN METOJ JIJIsl peIIeHUs
reOMETPUUECKHX 3a/1a4 U 3a]1a4y
JIPYTUX y4eOHBIX MPEAMETOB;
OTIEpUPOBATH IOHATUSMU: MaTPHUILIA
2x2 u 3x3, onpeaenuTesnb MaTPUILbI,
T€OMETPUUYECKUN CMBICIT

JleMOHCTpHUpYET yMeHHe
cBOOO/IHO ONEPUPOBATH
MOHATUSAMU: TIPSIMOYTOJIbHAS
crcTeMa KOOPIMHAT, BEKTOD,
KOOPAMHATHI TOUKH,
KOOPAUHATEI BEKTOpA, CyMMa
BEKTOPOB, IPON3BEACHNE
BEKTOpa Ha YHCIIO,
pasyoXeHue BEKTOpa 1o
0a3ucy, CKasIpHOE
MIPOU3BEICHNE, BEKTOPHOE
MPOU3BEICHUE, YTOII MEXKIY
BEKTOpaMH; YMEHHE
WCTIOJIh30BaTh BEKTOPHBIN U
KOOPJAMHATHBIA METOM JIs
peIIeHHSI TEOMETPUICCKHUX
3aJa4 U 3a1a4 Jpyrux

YeTHBIT onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KouTposabHbie paboThl
WnnuBuayanbHble
yueOHbIE TPOEKThI
OpOHTAIBHBIN OIIPOC
OK3aMeH




OMMpCACIINTEIIA

y4eOHBIX TPEAMETOB;
OIIEpUPOBATH MOHATHAMMU:
MaTtpuna 2x2 u 3x3,
OIIPEACINTENb MAaTPHIIBI,
F€OMETPUYECKUI CMBICIT
ONIpEACIIUTEINS

ITPy21 ymeTs MOaEIUpOBaTh
peabHble CUTYAIMH HA SI3bIKE
MaTEMaTHKH; COCTaBIISTh
BBIPA)KEHUS, ypaBHEHHUS,
HEPaBEHCTBA M UX CUCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIE0BATh
HOCTPOEHHBIE MOJIEIIH C
HCIIOJIb30BAaHUEM arrapaTa
asreOpbl, UHTEPIPETUPOBATH
HOJIy4EHHBIH Pe3ysbTaT; CTPOUTH
MaTeMaTUYECKHUE MOJIEINHU C
HOMOILBIO T€OMETPUUYECKIX
HOHATHUH U BEIMYKH, pelaTh
CBSI3aHHbIE C HUMU NPAKTUYECKUE
3aJlauy; COCTABJISTh BEPOSTHOCTHYIO
MO/JIeJIb U UHTEPIIPETUPOBATD
HOJIy4EeHHBIH Pe3ysbTaT; pelaTh
IIPUKIIAIHBIE 3a7]a4U CPEACTBAMU
MaTeMaTUYeCKOT0 aHaJnu3a, B TOM
YHCIIE COLIUAJIBHO-3KOHOMHUYECKOTO
1 (PU3UYECKOTO XapaKTepa

JleMOHCTpHUpYET YMEHHE
MOJIETIUPOBAaTh peajabHbIC
CUTYAallH Ha S3bIKE
MaTEMaTHKH; COCTAaBIIATh
BBIPAKEHUS, YPABHECHUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 3aJ]a4H, UCCIEA0BATh
IIOCTPOEHHBIE MOJIEIH C
HCII0JIb30BaHUEM ariapara
asreOpbl, MHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3yibTarT;
CTPOUTH MaTEMaTHYECKHE
MOJIEIH C TOMOIIBIO
F€OMETPUYECKUX ITOHATUN U
BEJIMYHH, PEIIATh CBSI3aHHBIE C
HHUMH [TPAKTHYECKUE 3a0a4H;
COCTaBJISITh BEPOSITHOCTHYIO
MOZ€EJIb U UHTEPIIPETUPOBATH
MIOJIYYEHHBIN pe3ynbTarT;
peuaTh NPUKIAJIHbIE 3a0a4n
CpelCcTBaMU MaTEMaTUYECKOTO
aHaju3a, B TOM 4UCIIE
COLIMAJIbBHO-DKOHOMUYECKOI0 U
(hU3UIECKOTO XapakTepa

VYeTHBII onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KonTponbHbie paboThl
NunuBuyanbHbIe
y4eOHbIE TPOCKTHI
OpoHTaNBHBINA OMPOC
DK3aMeH

[TPy22 ymeHnue BbIOUpATh
MOJIXOAIINI METOJT U1 PEeLICHUS
3a/1a4M; IOHUMaHUE 3HAUMMOCTH
MaTEMAaTUKH B U3y4CHUH
MIPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE
pacro3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEMaTUKHU B UCKYCCTBE, YMEHHUE
MPUBOJUTH IPUMEPDI
MaTEMaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTeMaTHYeCKONW HAyKN

JleMoHCTpUpYET yMeHHE
BBIOMPATH MOIXOAIINNA METOT
JUISL PELIEHUS 3a1a4H;
MOHMMAaHNE 3HAYMMOCTH
MAT€MaTUKHU B U3yYECHUU
MIPUPOIHBIX U O0IIECTBEHHBIX
MPOLECCOB U SIBJICHUI; YMEHUE
pacro3HaBaTh IPOSIBICHUE
3aKOHOB MaTEMaTHUKH B
HUCKYCCTBE, YMEHUE IIPUBOAUTD
MIPUMEPBI MATEMATUYECKUX
OTKPBITHHA POCCUICKOMN U
MHPOBOW MaTEMaTUUECKON

HayK{

YceTHBIT onpoc
TectupoBanue,
[IpakTHueckue paboThl
KonTponbHbie paboThl
NuauBunyanbHble
yueOHbIe TPOESKTHI
@pPOHTAIBHBIN OIPOC
OK3aMeH

2. KoMIL1eKT KOHTPOJIbHO-OLIEHOYHBIX CPeICTB.

2.1. Tekyuiuii KOHTPOJIb

KontpoabHasi padora Ne 1 (BX0AHOM KOHTPOJIb)

Bapuanr 1.




1. Haiigure 3nauenue Beipakenus: (4,9 - 1073)(4 - 1072)

1 1
a+—+ 2) :
2. HaiinuTe 3HaUeHNE BBIPAYKEHMSL: a atl ppa=-5.
X n X n 29
—t-tx=——.
3. Pemure ypauenune: 12 8 6

4. B xopoOke 14 makeTuKoB ¢ 4YEPHBIM YaeM U 6 MaKETUKOB C 3eJIEHBIM yaeM. [laBen
HayraJ BbIHUMAET OJIMH MakeTHK. KakoBa BEpPOATHOCTh TOr0, YTO 3TO NAKETHK C
3eJIEHBIM YaeM?

)
5. HaiizuTe 3Ha4yenue a no rpaduky oyskium ¥ — 4% +hx+ ¢, n306pakeHHOMY Ha
pHUCYHKE.
YA/
1
O box
1)—1 2)1 3)2 4)3

2
6. Pente HepaBeHcTBO:  C 361.
B omeeme yxasicume HoMep NpacUNbHO20 6aPUAHMIL.

1) (=25 =19) U (195 +0)

/. I3 nmyHkta A B mMyHKT B, paccTosHMe Mexay KOTOpbIMH 45 KM, BbleXal
Benocurnenuct. Yepes 30 MuH BCiea 3a HUM BbleXajl BTOPOM BEIOCUIEIUCT,
KOTOpbIH TipuObLT B MyHKT B Ha 15 muH panbme nepBoro. KakoBa ckopocTh
MEPBOTO BEJIOCUIICIMCTA, €CIM OHAa Ha 3 KM/4 MEHBIIE CKOPOCTH BTOPOTO
BeJIOCUIIeINCTA?

8. OcHoBaHUsI paBHOOEAPEHHOM Tparnelnuu paBHbl 8 U 18, a mepumeTp paBeH 56.
Havinure miomane tpaneuumu.

Bapuanr 2.
PEET

1. Haiiiute 3HaUeHUE BBIPAKEHUS: 3,2-2

16 4
2. Haiizure 3sHaueHue Bolpaxenns: 44 —a> a ppua = —12.

1342 =x+1
3. Pemnte ypaBHeHwHe: 4 '



4. PomuTtenbCKuid KOMHUTET 3aKynmusl 25 Ta3JoB g MOAAPKOB JIETAM Ha
OKOHYaHue roga, u3 Hux 15c mamumuHamu u 10 ¢ Bugamu roponos. Ilomapku
pacmpenensroTcs ciaydalHbeIM oOpa3oM. Haiiaure BeposTHOCTH TOrO, 9uTOo ToJe
JIOCTAHETCA Ma3Jl ¢ MAIIMHOM.

_ 2
5. Haiiqure  sHauenme amo  rpaduky  Qymkmun Y — ¥ T bx+c
H300paKEHHOMY Ha PUCYHKE.
' YA/
1
ol 1 >
1)—1 2)1 3)2 4)3

6. Pemnre Hepasencrso 9X — 4(2x+1) > —8.
B omeeme yxasicume HoMep npacUIbHO20 6aPUAHMIAL.

1) (—4; +o0)
2)(—12; +o0)
3) (—o0; —4)
4) (—o0; —12)

7. B depMepckoM XO03siCTBE MOJ Tpeunxy ObUIO OTBeACHO ABa ywacTtka. C
nepBoro yuactka codpanu 105 11 rpeunxu, a co BTOPOTO, IUIOIAAh KOTOPOTO Ha
3 ra Oompiie, cobpanmu 152 u. Haiinure miiomanb KakKIoTO ydacTKa, €CIU
M3BECTHO, YTO YPOKAMHOCTh IPEUYMXM Ha MEPBOM ydacTke Obuia Ha 2 11 ¢ 1 ra
0oJIbLIE, YEM HA BTOPOM.

8. Haitnure Bennuuny yrna AOE, eciu OE — 6uccekrpuca yrna AOC, OD —
ouccektpuca yrina COB

I ('

KounrpoJubHast padora Ne 2
Tema. IIpsiMble U VIOCKOCTH B MPOCTPAHCTBE.

B-I B -1l
1. IIpssimbie AB, AC u AD nonapHo 1. ITIpssmbie AB, AC u AD nonapHo
NepHeHIuKyJIsipHbl. Hanaure niuny NepneHauKyJsipHbl. Haninure ninuny

otpe3ka CD, ecou AB =5 cm, BC=8 | otpe3ka CD, eciu AB =3 cm, BC=7
CM, CM,




AD =6 cm.

2. BepxHue KOHIIBI IBYX BEPTUKATHHO
CTOSIIITUX CTOJIOOB, y/1aJICHbI Ha
pacctosinue 3,4 M U COCIUHEHBI
NepEeKIIAANHON. BpicoTa 01HOTO
cTosibas,8 m, a npyroro 3,9 m.
Havinure nnvny nepekinaauHsbl.

3. VI3 TOYKH K IJIOCKOCTH TIPOBECHBI
JIBE HaKJIOHHBIC. HaliguTe MiIuHEBI
HaAKJIOHHBIX, €CJIM HAKJIOHHBIC
OTHOCATCS Kak 1:2, a mpoeKnuu
HAaKJIOHHBIX PaBHBI | cM U 5 cM.

AD =5 cm.

2. IlpoBomnoka miauHO# 15 M
NPOTSHYTa OT CTOJI0A, T/Ie OHA
IPUKpEIJICHa Ha BHICOTE 8 M OT
TIOBEPXHOCTH 3€MJIH, K TOMY Ha
BeicoTy 20 M. Haiinure paccrosaue
OT JIOMa JIO CTOJI0a

3. VI3 TOYKH K MJIOCKOCTH TPOBEIEHBI
JIBE HaKJIOHHBbIC. Haligune qiauHbI
HAKJOHHBIX, €CJIU HAKJIOHHBIC
OTHOCATCS Kak 1:2, a mpoeKnuu
HAKJIOHHBIX PaBHBI 1 cM 1 4 cM.

Kourpoabnas padora Ne 3
Tema. KoopauHaThl M BEeKTOPHI B POCTPAHCTBE.

B-1
1. Bepunsl TpeyrojibHuka ABC

3aJaHbl KOOpAWHATAMHU
A(1,-2;2), B(3;0;2), C(-1;2;0)

Haitnure nnmny meauansr AM .

2. Beraucaute yroi Mexay IpsMbIMU
AB u CD, eciu A(5; -8; -1), B(6; -8; -
2), C(7; -5; 11), D(7; -7 ,9)

3. [Ipu kaKOM 3HAYEHUU n BEKTOPHI
a(2;5;-1) u b(n;3;1) B3aUMHO
NEPIEHINKYJIPHBI?

4. Jlanbl BeKTOpbl AB(-3;5;11) 1

BC(6; m; n) . Eciiu Toukm A, B u C jiexkar
Ha OJTHOW MPSIMOM, TO YEMY PaBHA
Pa3HOCTh m-—n.

5 HaiiguTe momiaap Tpanemuu,
BEPIIMHBI KOTOPOH UMEIOT KOOPIMHATHI

(1;1), (10;1), (5;9), (2;9).

B-1l
1. B TpeyroibHUK 4ABC C OCHOBaHUEM
AC BEpHINHBI UMCIOT KOOPAUHATHI
A(3;7:-4), B(-2;-1;1),C(1;3;0) .
Haiinnre nnuny cpenHen nuHAn AN .

2. Bpraucnure yroa Mexay npsMbIMU
AB u CD, eciiu A(-6; -15; 7)), B(-7; -15;
8),C(14;-10;9), D(14;-10;7)

3. IIpu kakOM 3HaYE€HHH m JJIMHA BEKTOpA
a(m;3;—-m) He TIpeBOCX0aUT 9?

4 JlaHbl BEKTOPBI AB(-2;6;14)u BC(m;n;7).
Ecnu Touku A, B u C nexaT Ha OJHOM
psSIMOM, TO YeMy paBHA CyMMa m -+ n.

5 HaiiguTe niomanp Tpanemnuu,
BEPIIMHBI KOTOPOH UMEIOT KOOPIMHATHI
(1;1), (10;1), (8;7), (5:7).

KonrpoabHast pabora Ne 4
Tema. OcHOBBI TPUTOHOMETPUH. TpUronomerpuyeckne pyHKunu.



1 Brruuciaure
2sin870° + A2 cos570° —tg60°

2 YTpoCTUTH BbIpaXKEHHE
sin@® - t)tg(-t)
2

n
cos(* +t
(2 )

3 JIOKaXHTE TOXKIECTBO
_ctox 0s? X
tgx + ctgx

5T . T
cos~ +sin
12 12

4 Brprauciaure

Bl

Breraucaure
a) 4cos840° — /A85sin 600° +1tg260°

2 YHpOCTI/ITB BBIpa’KCHUC
cos(E + t)ctg(-t)
2

gmi—o

3 JIOoKa)KuTe TOKAECTBO
tgix =sin?x
tgx + ctgx

i . I
- —sin_—
10

4, BpMMUCIATE  in

KonTpoabnasi padora Ne 5
Tema. IIpousBoanast pyHKuMH, ee NPUMEHEHHE.

B-1I
1. Haiigure f'(x)u f'(X,), ecau
f(x)=-5x* +4x? + 6x% — 2x + 3, x =1
2X +3
3x-2
3. Haiiaure sxcTpemMymbl QyHKIINU:
f(x)=4x? -16x +1
4. Uccnenyiite PyHKIUIO U TOCTPOUTE
ee rpaduk

2. Haiigure f'(x), ecma f(x)=

y=x3+3x +1

5. Ilpsimas y = 7x - 5 mapaJuieabHa
KacaTelbHON K TpauKy QyHKITUN

y = x? + 6x — 8. Halinure abcuuccy TOUKH
KacaHusl.

Bl

1.Haiigure f'(x)m f'(x,), ecim
f(x)=3x%-12x2 + 6x + 2,x =1
2x+1
x-3
3. HaiimuTe sxcTpemMymbl GyHKIIUN
f(x)=-2¢% +4x+1

4. Uccnenyiite PyHKIUIO U
NoCTpoTe ee rpaduk

2. Haiigure f'(x), ecam  f(x)=

y=x3-3x+1

5.1Ipsamas y = —4x — 11 ABIsAETCA
KacaTelbHOH K rpaduky QyHKIIUU

y =x® +7x2 + 7x — 6 Haiinure abcuuccy
TOYKHU KaCaHU.

Kounrpouabnast padora Ne 6
Tema. MHOrorpaHHUKHM U TeJIa BPALIEHUSA

B-I
1. Halimute BBICOTY IPSIMOYTOJIBHOTO
MapaJuIeNIeNUIe1a, €CJIA CTOPOHbI

ocHOBaHMs 2 U 4, a TMaroHa b €r0 paBHA

3/5 oM

B-1l
1. Pebpa npsiMOyrosibHOTro
napajuieNenuneaa, BIXOIAIIUE U3
OJIHOM BEpILHHBI, paBHbI 2, 3, 6.
Haiinure ero quarosais




2. OcHOBaHUE TIPSIMON TIPU3MBI —
MPSAMOYTOJIBHBIN TPEYTOJIBHUK C
KaTeTOM 6 CM M OCTPBIM yI7IoM 45
BricoTa nipusmel paBeH 8 cM. Haitaure
IJIOIIA/b OJHOM MOBEPXHOCTH
MIPU3MBI.

3. IIpsiMOYTONBHBIN TPEYTOIBHUK C
KaTeTOM 5 CM M TUIOTEHY301 13 cM.
BpaIaeTcsi BOKPYT OOJIBIIETO KaTeTa.
Haigure miomans oceBOro ceyeHus
IIOJIyYEHHOTI'O TeJla BPALCHHUS.

2. B mpaBUIIbHOI YETHIPEXYTOIbHON
nupamMmue CTOPOHA OCHOBaHUS 6 CM,
I0Iaab OOKOBOM MOBEPXHOCTH B
JIBa pasza O0JbIIE IO
ocHoBaHus. Haiiute anodemy
OOKOBOH I'paHH

3. KBagpar ¢ quaroHaneto 34 cm
BpAILIAETCA BOKPYT OJIHOM U3 €0
cTopoH. Haiinure rmomaas 0CeBOro
CEUYEHUS MOJYyYEHHOTO Teja
BpallCHUS.

KonTpoabnas padora Ne 7
Tema. IlepBooOpasHas pyHKUMH, ee IPUMEHECHUE.

B-1

1. Jokaxwute, uro GyHkimsa F(X)
SBJISIETCS TIEPBOOOPA3HOM ISt
dynkunm f(X), ecnu:

F(x) = x3 -5x*+7x-11n
f(x) =3x? -10x+7
2. Halimute nmepBooOpa3Hyro ajis
GyHKUINA:

a)f(x)=cosx;  6)f(x)=_1x
2

3. Berancnute onpeneneHHbIi

I/IHTeraH
1

) j4dx 6)I—dx B)j(x+2)dx

4, HaI/IJII/ITe Ty nepBoo6pa3Hy}0 F(x)
ISl PYHKIUU

f(X) = 4x* - 8x, rpaduk KOTOpOH
npoxouT uepe3 Touky A(1;3).

5 . Beruncnure minomaas Gurypsl,
OTPaHUYEHHYIO TUHUSIMU
y=x2,y=0,x=1,x=3

B-1l

1. JokaxwuTe, uro Gyukimsa F(X)
SBJISIETCS TIEPBOOOPA3HOM TSt
¢yukuuu f(X), ecmu:

F(X) =x* +4x* -5x+ 7 u
f(x) =3x? +8x-5
2. Haiimure mepBooOpasHyto s
GyHKUIHU:

a) f(x) = sin x; 6) f(x) = %XS

3. Beruncnure onpeaeneHHbIN

I/IHTeraJI
2

a) I3dx 0) J elx B) j(x+3)dx

4, HammTe Ty nepBoo6pa3Hy}o F(x)
JUIsl QyHKUIMU

f(x) =3x? + 4x, rpaduk KOTOpOI
MpoXoauT uepe3 Touky A(1;5).

5. Brerancnure miomans GUTypEL,
OrpaHUYEHHYIO JTHHUSMU
y=x2,y=0,x=1,x=2

KonTtpoJsbnas pabora Ne 8
Tema. Crenenu u kopHu. CTeneHHasi QyHKIMS.

B-I

Bl



1. Beruucnure ot T o751 @ 1. Berumciure L6 075 g 2
2. Boruucnure: a) 7+3/-216 0) | 2. Beruncinmre: a) 6+3/-125 0)
V438 ¥3-4/27
3. YnpocTute BEIpaKeHHE: a) 3. YIpocTuTe BBIpa)keHHE: a)
B-v3 6) > 3+V2 6) >
J45-27 i3 J48 +/32 Y5
4. BeiHECHTE MHOXKHUTENb U3 - TIO]
3HaKa KopHS: a) 356  6) 4/6254°, 4. BpiHECUTE MHOKHUTEIb U3 - TIO]T
ecI a> 0 3HaKa KOpHA: a) 372 0) 3256ab*,
eciau b>0

11y 1 1) (1 1Y 112

5. Beruucaure: |(72 - 32 P +|(72 +32\| 5. Brrunciure: |\62 + 22} +(62 —22}
y

KounTpoabnas padora Ne 9
Tema. [loka3aresqbHast pyHKuMs. PelieHue noxkazarejbHbIX YPABHECHUM.

B-1 B-1I
1. Pemnte ypaBHeHue: 3% +2-3* =15 1. Pemrte ypaBHeHue: 4* —3-2* +2=0;
2. PeHII/lITe YpaBHEHHUE: 2. Pemmute ypaBHEHUE:
2 X— 3 X 5 x-1 6 X
2:|—| —-4-1—-|+1=0. 5(—-| -9 /-]+3=0.
3 2 6 5
3. PgeH_II/ITe YpaBHEHHUE: 3. Pemmure ypaBHeHUE
x+ x
S =5% =12 9* —7.3* =18
4. Pemure ypaBlHiHHe: 4. PemmnTe ypaBHEHHE:
-2 1 _ . 3, -5 — . —b,
1) (6x )x+ — (g) 36X+ : 1) (zx )x+3 — 0’5x g% 6j
2)3-4% +2-9% =56, 2)7-81%+9-49% = 16 - 63*

Kounrpouabnas padora Ne 10
Tema. Jlorapupmuueckas pynkuus. Pemenue jorapupmuyeckKux
YPABHEHUH.

B-1 B-1l
1. Haiigue 0061acTh onpeaeieHus

1. Haiiqure 001acTh ONpeaeeHus
P dynkimu Y=1g14x+5].

dynxrpn Y=19/5x=31.




2. Pemnte ypaBHEHUS: 2. Pemmrte ypaBHEHUS:
Ig? x+2lgx =8 Ig(x2—2x—4)= lgl1
Ig(2x)+ Ig(x +3) = Ig(12x - 4) 1+1og, (3x +1) = log, (x* -5)
Ig? x+2lgx =8 41g? x -2 =g x?

log, (4 - )+ log, (1~ 2x) = 2log, 3 lg(x - 2)+1g(x-3) =1-1g5

KonTpoabnas padora Ne 11
Tema: D1eMeHTHI KOMOMHATOPUKH, CTATUCTUKH, TEOPHUH BEPOSITHOCTH

B-I

1. B cronoBoii ectb 4 Buga Oynodek u 3 Buja kode. CKOJIBKO CYyIIECTBYET
BapHaHTOB 3aBTPaKa JJisl CTY/IEHTA, €CJIM OOBIYHO OH TIOKYIIAET OJIHY OYJIOUKY H
oauH Kode?

2. B smmke nexat 12 mapukoB, 1Ba U3 KOTOPhIX Oenbie. KakoBa BPOATHOCTH
BBITAIIUTh HayTaj;
a) Oenplii mrapuk? 0) nBa OenblX Mmapuka( BBHITAIEHHBIM MAPUK B SIIMK HE
BO3BpaIaercs)?

3. Jlana BbIOOpKa BCXOXKECTH ceMsH (B mporieHTax): 97, 97, 98, 94, 96, 95, 99,
95, 93, 96.

Haigure:

a) 00beM BBIOOPKH; 0) pa3zMax BHIOOPKU;

B) MOy, ME€/IMaHy, CpeliHee 3HaueHue BbIOOpKU. [locTpoiiTe moinuron 4acTor.

4. B xopoOke nexat 36 kapTO4eK, Ha KOTOPHIX 3alucaHbl yucia ot 1 mo 36.
KakoBa BeposiITHOCTH TOro, YTO Ha Hayraj B3ATOH KapTOuyke OyJeT 3amucaHo
9HCIIO, KOTOpOe
a) kpatHo 4; 6) HE KPaTHO HU YHCITYy 2, HA YHCTy 37

5. CKOJBKO pa3MUYHBIX YETHIPEX3HAYHBIX YHCET MOKHO COCTaBUTH U3 1D 0,
1, 3,5, 7, ecnu B KaXXJI0M YHCIIe HU OJTHA U3 IU(]p HE MOBTOpSETCS?

6. B norepee 50 OuneroB, u3 HuUX 8 BBIUIPHIIIHBIX. Haiinure BepoOsSTHOCTDH
TOTO, YTO U3 MATH KYTIJICHHBIX OWUJIETOB

a) 1Ba Oy1yT BBIMTPBILIHBIMU? 0) HE MEHEe ABYX OYIyT BHIUTPBILIHBIMU?

B-Il

1. B rapaepoGe y aeBymKd €cTh 7 BUIOB Oy30K ¥ 3 Buma 1000K. CKOJIBKO
CYIIIECTBYET BapHUAHTOB BHIOOpPA KOCTIOMA, €CJIM OOBIYHO OH COCTOUT M3 OJTy3KH
1 100KH?

2. B Baze nexar 15 koHdeT, MmiITh W3 KOTOPHIX IIOKoJanHble. KakoBa
BPOSITHOCTD BBITALIUThH HAYTa/:

a) MIOKOJIaIHYI0 KOH(eTy? 0) TpH IOKOIaHbIe KOHDETHI?

3. Jlana BpIOOpKa KOJMYECTBA HOBOPOXKIACHHBIX B TOpoJe A Ha MPOTSHKEHHUU
necatyu qaen: 56, 49, 51, 46, 48, 50, 46, 48, 49, 51.

Hainnure:



a) o0beM BBIOOPKHU; 0) pa3Max BBIOOPKU;

B) MOJy, MeauaHy, cpeaHee 3HaueHue BbIOOpKHU. IlocTpoiiTe THcTOrpamMmy
4acToT.

4. B xopoOke nexaT KapTOYKHM Ha KOTOPBIX 3amucaHbl OYKBBI CIIOBa
OCHOBATEJIBHOCTD. KakoBa BEpOSITHOCTb TOr0, YTO Ha Hayraja B3STON
KapTouke OyzeT 3anucana oyksa: a) O; 6) E?

5. CKOJNBKO pa3iMYHBIX YETHIPEX3HAUHBIX YMCEN, KPATHBIX IISITH, MOXXHO
coctaBuTh U3 1udp 1, 3, 5, 7, 9, ecau B KaXJIOM 4YHCIIC HH OIHA W3 mU(p HE
MOBTOpAETCA?

6. B kmacce 12 yuammxcs, U3 HUX 5 YBJIEKAIOTCS KJIACCHUYECKOM MY3BIKOM.
HalimuTte BEpOATHOCTH TOTO, YTO M3 TPEX BBIOPAHHBIX HAyraj Yy4Yalluxcs
a) JIBOE - JIIOOWTENM KIIACCMYECKOW My3bIKkH? O) HE MeHee ABYyX OynyT
TO0UTENIMU? KIIACCUYECKON MY3bIKU?

Kounrpoabnasi pa6ora Ne 12
Tema: YpaBHeHMs U HEpPaBEHCTBA.

B-1
1. Pemute ypaBHEHUE
2X+3  x-3
X2 —2x X2 +2x

2. JlaHo ypaBHEHHE

2cos? x + 2sin 2x =3

a) Pemute ypaBHeHue

0) YkaxxuTe KOpHU JaHHOTO
ypaBHEHUS, IPUHAJICIKAIITIE

IPOMEXYTKY [_ 3_2 ;_EZ ]

3. Pemute HepaBeHCTRA!
x-2)(x+2) <0

X—-3
logos (3x +1) < -2

RN
2 2

Kpurepuu oueHuBaHus:

B-1l
1. Pemmute ypaBHEHUE
2x+4 x-4 _0
X2 =X X% +X

2. JlaHo ypaBHEHHE

2sin x? +3cosx=0

a) Pemnre ypaBHeHue

0) YkaxxuTe KOpHU JAHHOTO YpaBHEHUS,
NpUHAJIEKAIINE TPOMEKYTKY [4n,57 |

3 Pemmre HepaBeHcTBa (X=2Mx-4)
X+3

log1 (1,6 +36,8) > —2

6
8x2+7 > 83x+5

Pe3ynpTatuBHOCTH

KauecTBennas OLCHKAa MHANBHUAYAJIbHbIX
06p330BaTeHI>HBIX I[OCTI/I}KGHI/Iﬁ

(MPaBHJILHEIX OTBETOB) OTMETKA BepOAIbHBIN aHAJIOT
Bremomnnaeno 4 3aganus 5 OTJINYHO
Breimonaeno 3 3amanus 4 XOPOIIO
Brinonneno 2 3amaHust 3 YAOBJIETBOPUTEIHHO
Brinonneno Menee 2 3agaHuii 2 HEYJOBJIETBOPUTEIHHO




HTorosasi KOHTpOJIbHASA padoTa

BapuanT 1

1 1\3
93 .94

1. Beruuciaure: ’(
L ¥ )

2. Pemute ypaBHEHUS

3.Jlokaxxute

5n ., bm
3cos> - —Jsin?— =-15
f 12 3/7 12

log,(4-x)=7

TOXICCTBO

4. Beruucnute 1iomaab GUrypsl,

OTpaHUYCHHYIO IpapuKOM HyHKIIUU

f(X)=x*>+5x+6, OPAMBIMUA X=-1;X=-2 "

0CBI0 adcIuce

5. IBa peOpa mpsiMOyTOJIBLHOIO Mapal-

Bapuant 2

log,18

1. Beruucsmure 198529
2+logs 2

2. Pemute ypaBHEHME [lp 1l

3) 9

3. Jloxaxure
6 6
cos? 23° +c0s?2113°

TOXACCTBO

4. Haiigute TOYKY MaKCUMyMa
GyHKIUHT y = X° —3x% + 2

5. Konyc BnucaH B IWJIMHJP.

JICJeTUIIea, BRIXOASIINE U3 OJHOM
BEpIIMHBL, paBHbI 2 U 3. O0beM na-

panmnenenunena paseH 36. Halinure ero

IMaroHaib

6. Pemnte ypaBHEHUE cos2x =1-sin x

(. IClINM1IC HCpasTHulBU. 2

2X—3

IN

OO0beM KOHyCa paBeH ST .
Haiinure o6beM nuimmHapa

6. Pemute ypaBHeHue
(cos X —1)(tgx +3) = 0

7. Pemute ypaBHEeHHE
"y g2 0

Kpurtepuu onieHBaHusi UTOrOBOH KOHTPOJILHON padoThI

KauecTBeHHas OlleHKA WHIUBUAYATbHBIX
Pe3ynbTaTUBHOCTH .
00pa3oBaTEIbHBIX TOCTHKECHUM
(IpaBUIIBHBIX OTBETOB) v
OTMETKA BEepOAIbHBIN aHAIOT
Brmmonaeno 7 3amaHuit 5 OTJINYHO
Brimmonaeno 5-6 3aganuii 4 XOPOIIIO
Brinonueno 4 3ananuii 3 YIOBJIETBOPUTEIILHO
Brinonxneno menee 4 3a1anuit 2 HEYJI0OBJIETBOPUTEIBHO




3ajanus 1JI MOATOTOBKHM K KOHTPOJILHOM padoTe

IIpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE.

1. ITpsimeie a u b nepecekatores. [IpsiMas ¢ ABIIAETCS CKPEIUBAIOLIEICS C IPSIMOH a.
MoryT i1 npsiMbie D 1 ¢ OBITH MapauIeIbHBIMU?

2. [11nockocTh o MPOXOIUT depe3 cepeauubl 60koBbX cTopoH AB u CD Tpaneuuun
ABCD- touku M u N.

a) Jlokaxute, uto AD mapanneiasHo a.

0) Haitgure BC, ecau AD =10cm, MN= 8 cm.

3. Ilpsmas MA mpoxoaut depe3 BepumuHy kBajapata ABCD u He JeXuT B
IUIOCKOCTH KBaJparta.

a) Jlokaxure, utro MA u BC ckpermuBaromiuecs npsmsie.

B) Haiimure yron mexay npsambeiva MA u BC, ecim yron MAD pasen 60°.

4. Ipsimbie a u b nepecekarorest. [psimbie a v ¢ napaienbHbl. MOryT Jid ipsiMbie b
U C OBITHh CKpEIIHBAIOIIIMHUCS?

5. [MnockocThk a mpoxoaut yepe3 ocHoBanue AD tpaneruu ABCD. Touku M u N-
ceperHbl OOKOBBIX CTOPOH TpameluH.

a) Joxaxute, uto MN mapasiensHo .

0) Haitnute AD, ecnu BC =4cm, MN= 6 cmM. 12

6. [Ipsmas CD nmpoxoaut yepe3 BepuinHy TpeyroyibHuka ABC u He nexur B
mwiockoct ABC. E u F- cepenunsl otpeskoB AB u BC.

a) Jlokaxute, utro CD u EF- ckpemuBatonuecs npsmsie.

6) Haiinure yron mexmy npsmeivu CD u EF, yron DCA pasen 60°.

BexkTopsl

1. Jlanbl BEKTOPHI a ¥ B, mpuueM, a=61-8K, b=1, ab=600.

Haiimute a) a*b; 6) 3HaueHme M, TpU KOTOPOM BEKTOpbl a u c(4;1;m)
MIePIICHIUKYJISIPHBI.

2. Haitnure yron mexnay npsmeiMu AB u CD, ecniu A(3;-1;3), B(3;-2;2), C(2;2;3),
D(1;2;2).

3. Man npaBuibHbii TeTpadap DABC ¢ peOpom a. npu cuMMETpUU OTHOCUTEIBHO
mwiockoctd ABC touka D nepenuta B Touky D1. Haliqute DDI.

4. Jlanbsl BekTOpHl a U B, npuueM, a=4i-3k, b=2, ab=450. Haiinute a) a*b; B)
3Ha4YeHUE M, MPU KOTOPOM BEKTOPHI a U ¢(2;m;8) MepreHANKYISPHBI.

5. Haiimute yron mexay npsmeivu AB u CD, eciin A(1;1;2), B(0;1;1), C(2;-2;2),
D(2;-3;1).

6. an npasmibHbIN TeTpadap DABC c pebpom a. mpu CHMMETPUH OTHOCUTEIHHO
touku D mnockocts ABC nepenuia B mockocte A1B1C1. Haiinure paccrosinue
ME¥K]1y STUMU TIJIOCKOCTAMM.

MHOrorpaHHUKH U TeJia BpalleHusl

1. OcHoBaHKE NPSMOM MPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTaMu 6 U 8
cMm. Haiiaure mimomaas GOKOBOM MOBEPXHOCTH MPU3MBI, €CIH €€ HauOOJbIlas
OOKOBas rpaHb- KBapaT.

2. bokoBoe peOpo MpaBHIBHON YETHIPEXYTrOJIbHOW MUpaMHIbl paBHO 4 cM U
00pa3yeT ¢ MIOCKOCTbIO OCHOBAHUS yTO .



a) HalimuTe BBICOTY MUpaMU/IbI;

0) Haiinure muiomiaas O0KOBOM MOBEPXHOCTH MTUPAMU/IBI.

3. Pebpo mpaBmibHOro Tterpa’apa DABC paBHO a. MOCTpoiiTe ceueHHE
TeTpadJipa, MpoXojsiiee yepe3 cepeanHy pedbpa DA mapaiienbHO MIOCKOCTH
DBC, u maiianre riomniaas 3TOT0 CEUEHUS.

4. OcHOBaHUE MPSIMOM MPU3MBI - NMPSMOYTOJIbHBIA TPEYTOJbHUK C TUIIOTEHY30M
13 cm um kareroM 12 cm. HaiauTe IUIONIAAL OOKOBON MOBEPXHOCTH, €CIIU €€
HauMEHbIIass O0KOBas rpaHb- KBaAparT.

5. BricoTa mpaBUIbHON YETHIPEXYTOJBHON MUpaMUIbl paBHA 6 cM, a OOKOBOE
pedpO HAKIIOHEHO K MIIOCKOCTH OCHOBaHUS 10 yriioM . 60°

a) Haiinure 60koBO€E pedpO MUpPaMHUIbI;

0) Haitaure miomaas 60KOBON MOBEPXHOCTH MUPAMUJIBI.

6. Pebpo mpaBuapHOTO TeTpadmpa DABC paBHO a. mocTpoiiTe cedeHwme
TeTpal’apa, mpoxojsiiee uepe3 cepeaunbl pedep DA u AB mnapamiensHo peOpy
BC, naiiauTe mioniaas 3TOro CeUeHMs.

7. Panmuyc ocHOBaHMSI IIMJIMHJIpPA PaBEH 5 CM, a BbICOTA IMJIMHJIpA paBHA OCM.
HaWJIWTE IUIOWAAb CEYEHHMs, MPOBEACHHOIO MNapaJUIeIbHO OCH LWJIMHApPA Ha
paccTosiHuM 4 CM OT Hee.

8. Panuyc mapa paBed 17 cM. HalAUTe IUIOMIA/Ib CEUCHUS I1apa, YAAJICHHOTO OT
ero 1eHTpa Ha 15 cm.

9. Pammyc ocHOoBaHMS KOHYcCa paBeH 3 M, a BbICOTa 4 M. HAWAUTE 00pa3yIOIIyI0 U
IJIOIAIb OCEBOTO CEUCHHUS.

10. Beicota nmnmazmpa 8 am, paguyc ocHoBanusa 5 mMm. Llunuuap mepecedeH
MJIOCKOCTBIO MapajliebHO OCU TaK, YTO B CEYEHUU MOTy4mIics KBajapaT. Haiiaure
PAcCTOSTHUE OT ATOTO CEUEHHUSI 10 OCU UMIUHAPA.

11. Pamuyc cdepsl paBeH 15 cM. HaiauTe JUIMHY OKPY>KHOCTU CEUYEHUS,
YAAJIIEHHOTO OT LIeHTpa cdephl Ha 12 cM.

12. OOpa3zyromas koHyca | Hak/lOHEHa K TUIOCKOCTH OCHOBAaHHUS TOJ YIJIOM .
Haigure BpICOTY KOHYCa U IUIOIIA/Ib OCEBOIO CEYEHUS.

13. OcHoBaHue MPSAMOU MPU3MBI - PSIMOYTOIBHBIA TPEYTOJIBHUK C KaTeTOM 6 CM
u octpeiM yriioM . O6bem npusmbl paBeH 108 cm2. Haiinure miomianb MOTHOM
MOBEPXHOCTH TIPU3MBL.

14. OcHoBaHue nupamMubl - NPSIMOYTOJIBHUK CO CTOpOHaMH 6 U 8 cM. HailnuTe
o0BbeM nupamMuIbl, €CIIH Bce €€ OOKOBBIE pedpa paBHBI 13cM.

15. OceBbIM ceueHHEM KOHYCa SIBJISIETCS PAaBHOOEAPEHHBINH MPSAMOYTOJIbHBIN
TPEYTroJIbHUK, IJIOIIAIb KoToporo paBHa 9 M2. Haiinure 00beM KoHyca.

16. OcHoBaHue MPSMON MPHU3MBI SIBISETCS poMO CO CTOPOHOH 12 cM U yriom .
MeHnbIiee M3 AUMArOHAIBHBIX CEUYCHUU IPHU3MBI SIBISIETCS KBajpartom. Haigute
00BEM ITPU3MBI.

17. OcHoBaHue mMUpaMUAbI TPEYTOJIbHUK ¢ KaTeTamu 12 u 16 cMm. Bce GOKOBBIE
pebpa mupamMuasl 00pa3ylOT C €€ BBICOTOW YIUIbI, paBHbIE . Haiiaure o0Bem
MUPAMUJIBL.

18. I[1nomaae 0ceBOro ceueHus KOHyca paBHa Pa3HOCTH IJIOMIAJIeH OCHOBaHUH, a
panuycel ocHoBaHu# R u r. Hailinure 0o0beM 3TOro KoHyca.

KomoOunaropuka



1. I'pynna crynentoB wusydaer 10 paznuudbix aucuuiuiiH. CKOJIBKUMU
croco0aMu MOKHO COCTaBUTbH PACTIMCAHKUE 3aHITUI B MOHENEIbHUK, €CIH B 3TOT
JI€HB JI0JKHO OBITH 4 pa3HbIX 3aHITHS?

2. 10 crygenToB, cpenu kotopbix C. ®enun u A. llunos, ciayyaitneiM oOpazom
3aHUMAIOT odepeqb B OuOanoTeky. CKOJBKO MMEETCS BapUAHTOB PACCTAHOBKU
CTYJIEHTOB, Korna Mexay PeaunsiM u LLInnoBeiM okaxyTes 6 CTYJEHTOB.

3. B ypre 12 6enbix 1 8 yepHbIX mapoB. CKOJIBKUMH CIIOCOOaMH MOYKHO BBIOpATh
5 mapoB, YTOOBI Cpeu HUX OBLIO: a) 5 YepHBIX; B) 3 OEIbIX U 2 YEPHBIX?

4. CKOJTBKHUMH CTIOCO0aMU MOKHO PaCIpe/leUTh 6 pa3IndHbIX MOJIAPKOB MEXKIY
YETBIPbMS PEOSITUILIKAMU ?

5. M3 10 manbuukoB u 10 1eBoYEK CIIOPTUBHOTO Kiiacca Jjisl ydacTus B dctadere
HAJ0 COCTaBUTh TPU KOMAHIBI, KaXJas U3 KOTOPBIX COCTOMT W3 MajbuHhKa U
neBouku. CKOJTBKMMHU CIIOCOOaMU 3TO MOKHO CHIETIaTh?

6. Y ogHOrO MIKOTBHUKA UMEETCA / Pa3lWYHBIX KHUT JUIsi OOMEHa, a y APYroro
16. CxonpkuMH criocobaMu OHM MOTYT OCYIIECTBUTH OOMEH: KHUTAa Ha KHUTY?
JIBe KHUTY Ha JIBE KHUTHU?

7. CKOJNBKMMH CcIoco0amMu MOYKHO paclpeienuTh 15 BBITYCKHHUKOB IO TpeM
palioHaMm, eciau B OJHOM M3 HUX uMeeTca 8, B JIpyroM 5 W B TpeThbeMm- 2
BaKaHTHBIX MecTa?

8. CkoybKuMHU croco0aMyd MOKHO COCTaBUTh Ha0Op W3 6 MHUPOXKHBIX, €CIU
uMmeercs 4 copTa MUPOKHBIX ?

9. U3 60 BoOmpocoB, BXOASIINE B dK3aMEHAIIMOHHBIE OMIIETHI, CTyEHT 3HaeT S50.
Haiitu BeposSITHOCTB TOTO, YTO cpenu 3-X Hayraj BbIOpaHHBIX BOMPOCOB CTYAEHT
3HAET: a) BCE BOMPOCHI; B) JBa BOmpoca?

10. 13 O6ykB paszpe3Hoii a30yku coctaBieHo cinoBo CTATUCTHUKA. Kaxosa
BEPOATHOCTHh TOTO, YTO, TMepeMeliaB OyKBbl W YKJIaAbIBas WX B DS MO OJHOM
(maynauy), nomyuum cioBo: a) TUCKU? B) KUCKA?

11. B ypue 2 Genbix u /7 4yepHbIX mapoB. M3 Hee Haynady BbIHUMAKOT (0e3
BOo3Bpara) 2 mapa. KakoBa BeposITHOCTH TOr0o, YTO OHM 00a OyayT pasHBIX
1IBETOB?

12. IlpuGop coAepX UT ABE MHUKpPOCXEMbl. BeposTHOCTh BBIXOJA W3 CTPOS B
teuenue 10 net nmepBoil mukpocxemsl paBHa 0,07, a BTopoit 0,10. 3BecTHO, UTO
U3 CTPOsI BHINILIA OJHa MUKpocxema. KakoBa BEpOSTHOCTD , UYTO BBIIILIA U3 CTPOS
nepBasi MUKpocxema?

13. Monetry mnoxaOpaceiBator 10 pa3. KakoBa BeposSTHOCTH TOro, 4Tto repd
BbINaAET 4 paza?

14. B cembe Tpoe neteil. KakoBa BEpOsSTHOCTH TOTO, YTO BCE OHM MAJbYUKHU?
Cuurath BEpOsITHOCTh POXKJIeHHS Maidbuuka- 0,51, a neBouku- 0,49.

15. B Gapabane peBosbBepa 7 THE3/, U3 HUX B S5 3aj0KeHBI MaTpoHbl. bapaban
MPUBOJUTCS BO BpallleHWE, MMOTOM HAXXMMAeTcs CIYCKOBOM Kypok. Kakosa
BEPOATHOCTH TOTO, YTO, TIOBTOPUB TAaKOM OMBIT JBa pa3a MoApsI: a) 00a pas3a He
BBICTpENHT; 0) 00a pa3a peBOJIbBEP BHICTPETUT?

16. 13 O6ykB paspe3Hoii a30yku coctaBieHo cioBo CTATUCTUKA. Kaxosa
BEPOATHOCTh TOTO, YTO, MEpeMeliaB OyKBbl M YKJIaAbIBasg UX B PSA MO OJHOMN
(maynmauy), nosyuum cioBo: a) KUT; B) CTATUCTUKA?



17. Tpu opymus CTpestOT B Iedb HE3aBUCHMO JIPYr OT JApyra. BeposTHOCTBH
TIOTIaTaHMsl B IICNIb Kaxk1oro paBHa 0,7. HaliTu BepOSTHOCTD MTONaIaHMS B 1ICJTb: a)
TOJIBKO OJTHOTO OpyAHs; 0) XOTsI ObI OTHOTO?

18. U3 40 sk3ameHaAIMOHHBIX OMIETOB cTyAeHT CuaopoB BbIyuusl ToJbko 30.
KakuMm BeITOTHEE €My 3alTH Ha 3K3aMEH, TEPBLIM HIIH BTOPHIM?

19. Monety noadpaceiBatoT 10 pa3. KakoBa BeposSTHOCTH TOTO, 4TO Tepd
BBINIACT XOTsI ObI OJTUH pa3?

20. B cembe Tpoe nmereii. KakoBa BEpOsSTHOCTh TOTO, YTO: OAWH MAJIbUYHUK U JIBE
neBouku. CauTaTh BEPOATHOCTh POXKACHUS Manbunka- 0,51, a neoukn- 0,49

3. IlpoMe:xyTOUHAsI aTTecTalUs
JK3aMeHalMOHHas padora Ne 1
Bapuanr 1

1. Beruucaure; 3547 .7%7 15737,

1

612,5x+2 _

2. Pemure ypaBHEHHE: = )
yP 216

3. Ha sk3amen BeiHeceHo 60 BompocoB, AHapel He Bolyuni 3 u3 HuX. Haiimute
BEPOATHOCTH TOTO, YTO €My TOTaIeTCsl BEIyYSHHBIN BOIIPOC.

4. Pemnre ypaBHeHHe 4sin? x —12sin x+5=0

5. Haiimute Touky MakcuMyMa QyHKIHA Yy = X3 —3x% + 2.
6. B npaBunbHO# yeTbipexyroapHoi mupamuae SABCD touka O — nentp
ocHoBanwsl, S — BepumHa, SO = 15, BD = 16. Haitaute 60koBoe pedpo SA.

5sin 98°
sin 49° .sin 410

8. Konmyc Bmmcan B 1mmuHAp. OObeMm o

KOHyca paBeH 5. Haliqute 06beM mumuHpa.

9. Pemute ypaBHEeHUE ‘I L =0,2.
15-4x

12x% —31x +14
4x% +3x -1

7. HalimuTe 3HaueHue BhIpaXKEHUs

10. Pemnte HEpaBEeHCTBO:



Bapuant 2

1. Beramcnure 5371, g1V - 52471

2. Pemute ypaBHeHHE (ﬂ M =512.

\8)
3. ®abpuka BeiTyckaeT cymMku. B cpemnem 8 cymokx u3 100 umeroT CKpbIThbIE
nedextol. Halimute BEpOSTHOCTH TOTO, YTO KYIUICHHAas CyMKa OKaxeTcs 0e3

ne(eKToR.

4. Pemute ypaBHeHHE 25in% X — /3 sin 2x = 0.

5. HaiiguTe Touky MUHUMYMa GYHKIIAN Y = 9x2 — X3,

6. Haiiiute 00beM MHOTOTpaHHHKA, > -
BEPIIMHAMHU KOTOPOTO SBIISIOTCS TOUKH o | AN
A,B,C,D,A;,B1C1,D1 mpaBuibHOI A | B :
T
HIECTUYTOJIbHOW MPU3MBI (PUCYHOK), MJIOIA/1b 2L —
OCHOBaHMS KOTOPOU paBHA 6, a 00KOBOE pedOpO o e
aBHO 2.
p A =)
o 2 O 2 O
7. HaiinuTe 3HaueHKe BBIPAKEHUS /3 COS 1o —/3sin o

8. Haiinure o00beM V  yactu
HUJTUHAPA, U300paKEHHON Ha

Vv /
pucyHke. B oTBere ykaxute T

(pa3Mepsbl yKazaHbl HA YEPTEKE).

9. Haii I 6 _!
. AdananTe KOPCHb aBHEHUI = _.
8 P P 4x -54 7

10. Pemute HepaBeHcTBO: 25 +3-10% —4-4* > 0.

JK3aMeHAUMOHHAasi padoTa Ne 2
Bapuanr 1

1 2

11
1. Haiifute 3HaUYCHNUE BBHIPAKCHUSI (23 24 |

Wy




10sin 6a
[ —

2. Haiinur » CCIIH 5in30, =0,6.

3cos3a
3. B cOopHuke OuneroB mo uctopuu Bcero S0 6mneTon, B 13 U3 HUX BCTpeyaeTcs
Borpoc 0 Bemmkoit OteuecTBeHHOM BoiHe. HalijuTe BEpOATHOCTH TOrO, YTO B
Clly4aiiHO BBIOpaHHOM Ha JK3aMeHE OWJIeTe MIKOJBHHUKY JOCTAHETCS BOMPOC O

Benukoi OreuecTBEHHOI BOMHE.

4. Haiijure kopenb ypaBHenus logs(5—-x) = 2logs 3.

5. HaiimuTe Touky MakcuMyMma QyHKIHA Y = X° —3x? +2.

Ly oy
6. Haiinute 00BeM  MHOTOTpaHHUKA, )
1 1
BEPIIMHAMU KOTOPOI'o SIBJISTFOTCSI e o
toukd A, D, Aj, B, C, B npsmoyroiasHOro
napannenenunena ABCDA;B:C:D, y 4 =

kotoporo AB=3, AD=4, AA;-5.

2x% — 6X
7. Pemute HEpaBEHCTBO T4 <X
X —

8. Bwmicora konyca paBHa 8, a uHa

obpasyromiert 10. Haiingure miomaas oceBoro
CCUYCHMS 3TOr0 KOHYyCA.

9. Haiiqure HauGosbiee 3Ha4eHne GyHKIMn Y = X —6x?, Ha otpeske [-3;3].

10. a) PemuTe ypaBHeHue COS2x =1- COS{E = X\.
2 [ 5m. )
0) YKkaxxute KOpHU 3TOr0 YpaBHEHUS, MPUHAJIKAILIUE OTPE3KY — ;T .
Iz )
Bapuanr 2
(3x)° - x*
1. HaliguTe 3HaueHUE BbIpAKEHUS o

o (= 1
2. HalimuTe 3Ha4eHNE BRIPAKCHUS 7cos(m +B)- Zsm(— + [3\ , €CIIM COSP =" .
2 3



3. B cOopHuke OuiieToB 1mo Maremaruke Bcero 25 OwieroB, B 10 u3 Hux
BCTpeuaeTcs Bompoc mo teme «HepaBeHcTBay. Haiimute BEpOSITHOCTh TOTO, YTO
B  CiIy4ailHO BBIOpaHHOM Ha  JK3aMEHE Owiere IIIKOJTbHUKY He
JpocTaHeTcs Bonpoca o reme «HepaBeHcTBay.

4. Haiimute KOPEHb ypaBHEHUsT 2*% =64,
5. Haiimute Touky MUHUMYMa QyHKIIUU Yy =9x* — X3

6. B mpaBunpHOI yeThipexyronbHoil mupamuae SABCD Touka O — neHTp
ocHOBaHwus, S — BepmuHa, SO = 15, BD = 16. Haiigute 6oxoBoe pedpo SA.

1 1
X+ —

7. PemnTe HEpaBEHCTBO 16 *—-9-4 2+41>0.

e

T==q=-=-

8. B ocHOBaHMM MPSIMON TIPU3MBI JICKUT
MPSIMOYTOJIBHBIA TPEYTOJIBHUK C KaTeTaMu

L =l

6 u 8. bokoBsie peOpa paBHbl . Haiigute 0.
s

00bEM IUIUH/PA, OMUCAHHOTO OKOJIO ITOU

MPU3MBI.

9. Haiimute HanMeHblliee 3HaUCHUE QYHKIMHA Y = X° —2X? + X+3 Ha OTPE3Ke

[1;4].

. i
10. a) Pemnre ypaBHeHHE  C0S2X = sin(x +—2 ).

0) Ykaxxute KOpHU TaHHOTO ypaBHEHUS, MPUHAJJICKAIINE TTPOMEKYTKY
[— 21 ,~T ]

JK3aMeHaMOHHasA padora Ne 3

Bapuanr 1
1 iN?
1. Bemuucnure: (93 .93 ||
L—lz/_g J
2. Pemmte ypaBHeHHUE: log; (7—X) = -2
7 . 3n _
3. Haiimure 3Hauenue BoIpaxkenus: osin(a —7n)—1lcos(_ +0L\ , €I sino. = —0,25
L2 )

4. Ha pucynke nzoopaxen rpaduk ¢pynkiun Y = f(X), onpenenenHoit Ha untepBaie (—2; 12).
Haiinute cymmy Touek skctpemyMma ¢yukmnuu f(Xx),.

Ny

W fi=)




5. Haiiaure kakyro-HUOYyab iepBooOpaszHyto GyHKUuU f () = 4x3 — x2 + 2, KOTOpas IPUHUMAET

OTPULATCIbHOC 3HAUYCHUE IIPU X =1

6. Haiizure o00beM MHOTOrpaHHHKA, BEPUIMHAMHU = =
KoTtoporo sBisroTcs Toukum A, D, Ai, B, C, B:
npsmoyronbHoro napamienenunenqa ABCDA1B1CiDs, y “h I -
xoToporo AB=3, AD=4, AA1-5. ’
A’/ =

2x? —6x+5

7. Pemnte HEpaBEHCTBO: ——————
2X—3

8. Pagmycel nByx mapoB paBHbl 6, 8. Haiigure
paauyc 1apa, IUIOIIAAh TOBEPXHOCTH KOTOPOTO o e
paBHa CymMMe IUTONIAJEH UX ITOBEPXHOCTEN v v

9. Haiimure HanOobIee 3HaueHUE ¢ HH Y = x® —6x2, Ha oTpe3ke [—3;3] :
10. Pemute ypaBHeHue COS2X =1-C0S ~ —X

2 [ 5m._ )
0) YkaxuTe KOPHU 3TOT0 YpaBHEHMs, IPUHAISKALIUE OTPE3Ky — T
2
Bapuant 2
5\/571
1. Beramcmure ————
2—\/10
—3+X
2. Pemute ypaBHEeHHE (11 =512
\8) _ (3n
3.. Haitnure 3Hauenue Boipaxkenust 5-sin(o —7m)—-11-cos’ — +a |, ecmu sina =—0,25
. )
4, Ha pucynke wuszobpaxen rpadpuk (QyHK- > |yL ﬂlx )|
wan ¥ = flx) OIPENEJICHHOM Ha WHTEpBaje / . AN
(—6; 8). OmpenenuTe KOJIMYECTBO IIENBIX TOYEK, 1
B KOTOPBIX MIPOM3BOTHAS byHKINN o - =
TIOJIOKHUTEIHHA. I\H/

5. Senserca mu pynxuus F (X) = X2 +3x —5 nepsoobpasuoii pynkuuu f (x) = 3-(x? +1) ?

6. OpnHa nMIMHApPUYECKas Kpy)KKa BIBOE BBIIIE BTOPOH, 3aTO BTOpas B IOJTOpa pasa IIUpE.
Haiinure oTHOMEHNE 00beMa BTOPOM KPYKKH K 00BEMY TTEPBOM.

2-(x-6)"

<-0,2
5(x—6)t-1

7. PemuTe HEPaBEHCTBO



Konyc omucan oxojio mNpaBUIBHOW uye-
TBIPEXYTOJIBHON MHPAaMHUJIBI CO CTOPOHOM
ocuoBaumst 4 u BeIcOTON 6. Halimure ero
00beM, eNeHHbIH Ha T

9. Haiimure HamMmeHbliee 3HaueHne yHKmMU Y = X° —2x% + X+3 Ha oTpeske [1;4].

10. Pemmre ypaBHenue (C0S—1)(tgx + \/§) Ncosx =0

JK3aMeHaMOHHAasi paboTa Ne 4

Bapuanr 1

V3 743
1. Beruuciure: 6.
4231

2. Haiinute xopuu ypaBHerus 1092 (4—x) =7

3. B ¢upme Takcu B naHHBIH MOMEHT cBOOOAHO 20 MamuH: 10 4epHBIX, 2 KENTHIX U § 3EJICHBIX.
Ilo BBI30BY BbIEXala OJHAa W3 MallIMH, CIy4allHO OKa3aBIIasAcCs OJIMKE BCEro K 3aKa3zyMlie.
Haiinute BeposATHOCTb TOTO, YTO K HEH IPUEAET 3€JIEHOE TaKCH.

4. Ha pucynke u3oOpaxéH rpadpuk GpyHKunu 1 ! e
y=f(x) . Dyakuus ‘E

15

g .
nepooOpasueix pynknuu Y = f (X). Haiimure —57=5 o
TJIOMIA/b 3aKPAIIEHHOH (QHTYPHL.

1
5. MatepuaibHas TOUKa IBUKETCS MPAMOJIHHEHRHO 10 3aKkory X(t) = ~t? —3t% + 2t (rme X —

paccTosiHuE OT TOYKU OTCUETA B METpax, t — BpeMsl B CEKyHaX, U3BMEPEHHOE C HavyaJla JBU-
xenns). Haiinnre ee ckopocTs B (M/C) B MOMEHT BpeMeHH t = 6 c.

6. Haiigute 00beM MHOTOTpaHHWKA, BEPIIMHAMHU KO- 1
V) 1
Toporo sBisitoTCsT Toukun A, B, C, A1 npaBuibHOH - ! S
) 1
TpeyrojbHOU npusmel ABCA,B,C,, miomanab OCHOBAaHUS !
1
KOTOpO# paBHa 2, a 00koBoe pedpo paBHO 3. |
P |
_.-—"-L‘\-..
) = =
5 DT ., 0T
7. JlokakuTe TOXKIESCTBO \/3 cos - \/3 sin =-15

12 12



8. Konyc Bniucan B map. Panuyc ocHoBaHus
KOHYyca paBeH paauycy miapa. O0beM Iiapa paBeH
28. Haiimute 00beM KOHYCA

I gD
9. Pemute cucreMy HepaBeHCTB L= — 7 < -

(m )

10. Pemnte ypaBHeHne C0S2X =1-CO0S

2 [ 5n. )
VYKaXuTe KOPHU 3TOTO YPAaBHEHMs, IPUHAUICKAILAE OTPE3KYy — T

Bapuant 2
log, 18
2+logs 2

1. Berunciure

x—8
2. Pemure ypaBHeHHE [/ 1 ) = l

\3) 9
3. Ha cemunap npuexanu 3 yuensix u3 Hopseruu, 3 u3 Poccun u 4 u3 Mcnanuu. Iopsaok
JIOKJIAZI0OB OIpeenseTcs xepeobEBkoii. HaliiuTe BeposSTHOCTh TOTO, YTO BOCBMBIM OKaXKETCS
JI0KJIaJ y4eHoro u3 Poccun.

4. Ha pucyHke n3o0paxeH rpaduk HEKOTOpOii
bynkun ¥ = flx). ITons3ysce PHUCYHKOM, E)

BBIUUCIIUTE OIIP €JIeJICHHBIN HUHTETpajl
5

f (X)dx E :
.[ ] 1 3 5 \ 7

x(t) =1 —13t+23 (rie X —

A=y

5. MarepuanpHas TOYKa IBUKETCA MPSMOIMHEHHO MO 3aKOHY
paccTossHUE OT TOYKM OTCYeTa B MeTpax, t — BpeMs B CEeKyHJaX, M3MEPEHHOe C Hadyala
JBUKEHHMS ). B kKakoli MOMEHT BpeMeHH (B CEKYHJIaX) €€ CKOPOCTh ObLTa paBHa 3 M/c?

6. /IBa pebpa mpsiIMOYTOJILHOTO Tapaslieenurea, ,
BBIXOSIIIIME U3 OJTHOW BEPIIMHBI, paBHBI 2, 3. ;

O6beM napamienenunena pasen 36. Haitaure ero LA
JIAaroHasb o8 I (SR,

6

cos? 23° + cos?113°

7. JlokakuTe TOKIECTBO



8. Oxono miapa omWcaH IWJIMHAP, MJIOMAAb IO-
BEpPXHOCTH KoTOporo paBHa 18. Haligure nomanb
MOBEPXHOCTH 1Iapa.

siny —siny =1,
il

L2 2
9. Pemnre cuctemMy ypaBHeHHﬁ:{ sin"x+cos”y = 1.

..l.". 2r+4=1 y .1.': I __~
10. a) Pemmmre ypaBHEeHUE 4 -4 =20.

o 7]
0) Haiinute Bce KOpHU 3TOTO YpaBHEHUS, IPUHAATIEKALITUE OTpesxy[ 1,2].

JK3aMeHAUMOHHAasi pabdoTa Ne 5

Bapmuanr 1
1. Beruucaure: 35%°-7°7:5°%°
612,5x+2 — i
2. Pemmre ypaBHEHHE: 216

3. Pemnre ypaBHeHwue 4sin? x —12sin X +5 =0

4. Beruncnute miomab (Urypel, OrpaHideHHYI0 rpad@uKkoM QyHKIUU
f(X) = x* +5X+6, IPAMBIMH X =—-1,X=-2, H OCbI0 aOCIIHCC.
5. Haiimute Touky MakcuMyMa GYHKIAU Yy = X3 —3x% + 2

6. B mpaBunbpHOi1 yeThipexyronbHoii nupamuge SABCD Touka O — neHTp
ocHoBanwus, S — BepmmHa, SO = 15, BD = 16. Haitaute 6oxoBoe pedpo SA..

5sin 98°
sin 49° .sin 41°

8. Konyc Bmucan B mwmmHiap. OO0bem o

KOHyca paBeH 5. Haiigute o0bem
IWTHHIPA

9. Pemute ypaBHEeHUE ‘I LI 0,2
15-4x

1262 — 31x+ 14
10. Pemmre HepaBeHcTBO: 437 +3x 1

7. Haliiute 3Ha4€HHE BBIPAKCHUS .

< (. 12x? —31x +14
<0
4x% +3x -1




Bapuanr 2

1. Bomneomre 5271517 1527

-3+Xx
2. Pemute ypaBHeHHE (1) =512
8

3. Pemute ypaBHeHME 2sin? x - /3 -sin2x =0

4. Haiigute Kakyo-HUOYIb IepBOOOpasHyr0 GyHKIUH f(x) = 4x3 —x2 +2,
KOTOpasi MpUHUMAET OTPUIATEIIbHOE 3HAUYCHHUE IpH X =1

-
4

5. Haitmure Touky MUHEEMyMa QyHKIHR ¥ = 9% — X

6. Haiigure 06beM MHOTOTpaHHHKA, ) <
BEPILIMHAMU KOTOPOTO ABJIAKOTCSA TOUKHU A i i o
A,B,C,D,A1,B1C1,D1  mpaBuimbHOMN Ali B :
HIECTUYTOJIbHON TIPU3MBI (PUCYHOK), 2t —ﬂ';“—:‘
IJIOIIA/Ib OCHOBAHUSI KOTOPOU paBHa 6, a sl NP
00KOBOE PedpPO paBHO 2 N -

5t
12

omn .
o 2 2 2
7. HaitnuTe 3HaueHNe BBIPAKEHUS /3 COS o J3sin

8. Haiigute o00beM V  uyactu
HAJUHPA, H300paKeHHOU Ha
pucynke. B orBere ykaxure VY / .

(pa3mepbl yKa3aHbl HA YEPTEKE).

9. Halinure KOpeHb YpaBHEHUS 6 _1
A PEHb YP \I4x—54 7

10. Pemure HepaBencTBo: 25" +3-10% 44> 0.25% +310" ~4-4° >0

JK3aMeHAllMOHHAaA padora Ne 5

Bapmuanr 1

1. Haiinute 3HaueHHE BhIPAXKEHUS



10sin 6a.

2. Haitmure 3€0s30. | ecyp  Sin3a =06

logs (5 - X) =2logs 3

=x3-3x% +2

3. Haitaure KopeHb ypaBHEHUS

4. Haiijute Touky Makcumyma Qyskuuu Y

f(x)=4x*-x*+2

5. Haitnure kakyro-HHOY b IEpBOOOpa3HYIO (PyHKINN , KOTOopas

IPHHAMAET OTPHIIATENBHOE 3HaYeHHe py X =1

6. Haiimute 00beM  MHOTOrpaHHUKA,
BEpIITMHAMHU KOTOPOTO SIBIISIIOTCS
Touku A, D, Aj, B, C, B1 mpsaMoyroibHOTO e R =4
napautenenunena ABCDA:B:C1D;, y
xkotoporo AB=3, AD=4, AA;-5. 4 =

2x% —6X

<X

7. Pemure HepaBeHCcTBO X4

8. Bricota koHyca paBHa 8, a mIMHA
obOpazyromieit 10. Haliqute mioiaab oceBOro
CEUYEHHS ITOr0 KOHYcA.

_ 3 2 .
9. Haiinure HanGonbiee 3HaueHne Qypguum ¥ =X ~ 6X". Ha orpeske [-3:3]
C0s2x =1-cos — —X

10. PemuTe ypaBHEHUE 2

5 )

0) YkaxuTe KOpHU ATOTO YpaBHEHUS, MPUHAJJICKAIIIUE OTPE3KY L2 )

Bapuant 2
(3x !3 -x°
1. Haiizure 3uauenue Bppaxcenns . X @ 2X' (x ) .
7cos(m +B)-2sin, = +B
2. Haiigure 3HaueHME BLIPAKEHUS 2 J, comn OSP =3

3. Haifzute KopeHs ypasHenus 2 = 64

_0y2 _y3
4. Haiinure TouKy MUHEMMYMa QyHKIMH Y = 9% —X

F(X)=x®+3x-5

5. SIBnsiercs u GyHKUUA nepBooOpazHoi PyHKINU

f(x)=3-(x* +1) 9



6. B mpaBunibHOI yeTsipexyronbHoit nupamuge SABCD Touka O — neHTp
ocHOBaHus, S — BepmuHa, SO = 15, BD = 16. Haiigute 6oxoBoe pedpo SA..

1 1
X+

7. Pemmte HepaperctBo 16 2—-9-4 24120

8. B ocHOBaHMHM TIpPAMOH TPHU3MBI
JIEKUT TPAMOYTOJIBHBIM TPEYTOJIbHUK

c kareramu 6 u 8. bokoBwie pedpa
)

paBHBI . ® Haiiiure o0beM ITMIMHIpA,
OIMCAHHOTO OKOJIO 3TOW MPHU3MBI.

o _ 3 2
9. Haiinure HammeHbliee 3HaueHHe yHKuuH Y =X —2X° +X+3 ya grpeske

[1:4]

10. Pemure ypaBHeHHE (cos—1)(tgx + +/3)+/cosx = 0

Kpurepuu oueHuBanus

KauecTBeHHas OlICHKA WHIMBUIYaTbHBIX
Pe3ynpTaTBHOCTH .
00pa3oBaTeNbHBIX JOCTHKECHUM
(MpaBUIIBHBIX OTBETOB) =
OTMETKa BepOaTbHBIN aHAJIOT

Bremoaneno 9-10 3amanuit 5 OTJINYHO
Bemonneno 7-8 3amanuit 4 XOPOIIO
Breimonaeno 5-6 3aganui 3 YIOBJIETBOPUTEIIHLHO
BeimonaeHo 4 u MeHee 3a1aHui 2 HEYJIOBJICTBOPUTEITHHO




