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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Ob6saacTh NpUMeHeHNsI MPOTrPAMMBI

PabGouast mporpamma yueO6HOro mnpemmera OOIL.07 MartemaTuka SIBASETCS YacThbIO
00pa3oBaTeNFHON MPOrpaMMBI MOJITOTOBKH CIICIHATHCTOB CPEJHEro 3BEHa, pa3padOTaHHOW B
cootBercTBUU ¢ PI'OC CIIO no cneuunansHocty 35.02.12 CanoBo-napkoBoe U JaHAA(THOE

CTPOUTECIIBCTBO.

1.2 MecTO npeamMeTra B CTPYKTYpE nNporpaMmbl NOATOTOBKHU CHIENUAIHUCTOB CPECIHET0

3BEeHA
Vuebnsiii npenmer OOIL07 Maremarnka, H3ydaeTcs

0a30BOM

yYpOBHe

B

00m1eo0pa3oBaTeTbHOM IMKJIE Y4YEOHOro IJlaHa OCHOBHOW MpodeCcCHOHAIbHOW 00pa3oBaTelbHON
nporpammsl crieraibHOCTH 35.02.12 CamoBo-nmapkoBoe 1 JaHAma)THOE CTPOUTEITHCTRO.

[IpodeccroHanbHO-OPHEHTUPOBAHHOE COJEPKAHUE peaTu3yeTcs B MPUKIATHOM MOJYJE Ha
MaTepuase NPakTUYECKUX 3aHATHI, OpUEHTUPOBAHHBIX HAa (P OPMUPOBAHKE Yy O0YUAIOUINXCS 3HAHUN U
yMeHH B 00JacTM MaTeMaTWKH, HAaBBIKM WX TPHUMEHEHHUS B MPAKTUYECKOW MpodecCHOHATHHON

JACATCIIBHOCTH.

1.3 O0bem y4eOHOro npeamMera U BUJAbI y4eOHOH padoThl

Bua yueoHoii pa6oThl

O0beM yacoB

O0bem 00pa3oBaTeJbHOM MPOrPaMMBbl Y4EOHOI0 NPeaMeTa 276
B TOM YHCJIC:

OCHOBHOE€ coJep:KaAHME: 182
B TOM YHCJIC:

- TEOPETHIECKOE OOYUCHHNE 78
- IPAKTUYECKUE 3aHATH 156
CaMOCTOsITe/IbHAS padoTa 38
KOHCYJbTAIMHU -
IIpoMeskyTOYHAs aTTecTalus JK3aMeH (2-H cemMecTp) 4




2 INTAHUPYEMBIE PE3VJIbTATDBI

B pesynbrare wusyueHus npeaMera y O0OydarolIMXCS JOJDKHBI OBITh CQOPMHUPOBAHBI
JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE PE3YJILTATHI.
JInuHOCTHBIE pe3yJIbTAThI

OcBoeHne mporpaMMbl MpeaMeTa CONpPOBOXKAAETCS (HOPMUPOBAHHEM Yy OOyYaroIuXcs
JUYHOCTHBIX PE3YJIbTATOB:

Irpa’xJIaHCKOI'0O BOCITUTAHUS:
YMCHUC BSaHMOHeﬁCTBOBaTB C COnMaJIbHBIMHU MHCTUTYTaMH B COOTBCTCTBHUU C UX (bYHKHI/IfIMI/I n
Ha3HA4YCHUCM,

MaTpUOTUYCCKOI'O BOCIIUTAHUSA:

HEHHOCTHOC OTHOLICHUE K TIOCYyAApCTBCHHBIM CHMBOJaM, HCTOPHYCCKOMY H IIPUPOJHOMY
HacCJICOWIO, MaMATHUKAM, TpaauluiIM HApOJ0B POCCI/II/I, JOCTHIXXCHHAM Poccunu B HAyKE€, UCKYCCTBC,
CIIOPTE, TCXHOJIOTHAX U TPYAC,

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUA:

CHOCOOHOCTh OIICHHMBATh CUTYAIMIO W NPHUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOHYMBOTO Oy IyIIIero;

3CTETHYECKOI0 BOCITUTAHHS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIICHHUI;

TOTOBHOCTh K CAMOBBIPAQXEHUIO B PAa3HBIX BHJIaX UCKYCCTBA, CTPEMIIEHUE MPOSABISTH KaYyeCTBa
TBOPYECKOM JIMYHOCTH;

(bHU3HMUECKOTrO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH 3JI0POBOTO U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/10POBBIO;

aKTUBHOE HENPUATHE BPEIHBIX MPUBBIYEK W MHBIX (HOPM MPHUUYMHEHHUS BpeAa (PU3NUECKOMY U
HICUXUYECKOMY 3/I0POBBIO;

TPYAOBOT'O BOCIIUTAHMUSL:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYI0Jt00ueE;

TFOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOM M COIMAJIbHOW HaNpaBIE€HHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO JACATEIHHOCTD;

WHTEpEeC K pa3nuuHbiM cdepam NpodecCHOHANBHON eATeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyayIiei mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

9KOJIOTUYECKOIO BOCIIUTAHMSL:

c(OPMHUPOBAHHOCTb ~ 3KOJOIMYECKOW  KYJbTYpbl, IIOHUMaHME  BIIUSHUS  COLIMAJIBHO-
HKOHOMMYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLUAIIBHON CPEe/ibl, OCO3HAHUE INI00aTbHOTO
XapakTepa 3KOJ0rMYeCcKuX npooiem;

AKTUBHOE HENIPUATHE JEHCTBUM, IPUHOCIIINX BPEl OKPYIKAIOIIEH Cpee;

yYMEHHE MPOrHO3UPOBaTh HEOJIAroNpHTHBIE 3KOJIOIMYECKHE MOCIEACTBUS MPEeANPUHUMAEMbIX
JIEHCTBUM, IPEAOTBPALLATh UX;

LIEHHOCTH HAay4YHOI'O [TO3HAHMUSL:
c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAyKH U 00II€CTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha IUAJIOTe KYJIbTYP, CIOCOOCTBYIOIETO OCO3HAHUIO



CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;
OCO3HAHUE LICHHOCTH HAY4YHOM JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH IIPOEKTHYIO U
HCCJIEN0BATENBCKYIO AESITEIBHOCTh HHINBUYAIBHO U B TPYIIIIE.

VYuurteiBas cnequpuKy npeamMeTa, JMYHOCTHBIE Pe3yJIbTaThl B IPOrpaMMe KOHKPETU3UPOBAHBI KaK:

JI1 - chopMuUpOBaHHOCTH NPEACTABIECHUI O MaTeMaTHUKE KaK YHMBEpPCAJIbHOM S3bIKE HAYKH,
CpEICTBE MOJIETTUPOBAHUS SIBJIEHUI U IPOLIECCOB, UAEAX U METOJAaX MaTeMaTHKU;

JI2 - mnoHuMMaHue 3HAYUMOCTH MAaTeMaTUKH JJIs HAay4YHO-TEXHHYECKOro Iporpecca,
c(hOpPMUPOBAHHOCTH OTHOIIIEHUS K MATEMAaTHUKE KaK K 9aCTH OOIIEUEIOBEYECKON KYIbTYPHI Uepe3
3HAKOMCTBO C UICTOPUEHN PA3BUTHSI MATEMATUKH, SBOJIIOLMENH MaTEMAaTUYECKUX UIEH;

JI3 - pa3BuUTHE TOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKECHHS, AITOPUTMUIECCKON
KyJIbTypbl, KPUTHYHOCTH  MBIIUIEHUS HA YypOBHEe, HeoOXoauMoM i Oynyiien
npodecCHOHATIBHOM e TeNbHOCTH, IS POIOJKEHUsI 00pa30BaHMsI U CaMOOOpa30BaHMS;

JI4 - oBnajeHne MaTeMaTUYECKUMU 3HAHUSAMHU M YMEHUSIMH, HEOOXOAUMBIMH B TOBCETHEBHOM
JKU3HHM, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYUHbIX JUCHUIUIMH W JUCHUIUIMH
MpoeCCHOHAIBHOTO TIMKJIA, JJIA TOJMy4deHUss oOpa3oBaHHMs B 001acTsIX, HE TpeOyrommx
yri1yOJIeHHON MaTeMaTU4ecKon MOATrOTOBKY;

JI5S - roTOBHOCTHP W CHOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa3oOBaHHIO, Ha
MIPOTSKEHUU BCEU KU3HU;

JI6 - co3HarenpbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPA30BAHHMIO KaK YCIOBHIO YCIEUTHOM
npodeccHoHaNBLHON U 0OIIECTBEHHON ACSITETLHOCTH;

JI7 - TOTOBHOCTP M CIOCOOHOCTh K CaMOCTOSATEIbHOW TBOPYECKOW U OTBETCTBEHHOM
JESITEIILHOCTY;
JI8 - TOTOBHOCTP K KOJUIEKTUBHON paboTe, COTPYJHHUYECTBY CO CBEPCTHUKaMH B

00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCae10BaTeNbCKOM, MPOSKTHOM U APYTUX
BUJIaX J€STEIbHOCTH;
JI9 - oTHOmIeHHE K MPO(ECCHOHATBFHON NESTETPHOCTH KaK BO3MOXKHOCTH YYacTHs B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAIMOHAIBHBIX POOIEM.

Jis hopMHpOBaHUS 3TUX PE3YJIBTATOB Y 0OYyHAIOUIMXCS (POPMUPYIOTCS YHUBEPCAIbHBIC
yueOHble JecTBus:
- IIUPOKas MOTHBAIIMOHHAS OCHOBA YU€OHOH esATeIbHOCTH, BKIIIOYAIOIAs COLIHANIbHBIE,
y4eOHO-1103HaBaTEIbHbIE U BHEIIIHUE MOTHBBI;
- y4eOHO-TIO3HABATENIbHBIA HHTEPEC K HOBOMY yU4eOHOMY MaTepHajy U CriocodaM perieHus
HOBOM 3a7a4H;
- OpHEHTalMs Ha NMOHMMaHWE NMPUYHMH yclexa B Yy4eOHOW AEATENbHOCTH, B TOM YHCIIE Ha
camMOaHaJIu3 ¥ CAMOKOHTPOJIb Pe3yibTaTa, Ha aHaJIU3 COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUAM
KOHKPETHOM 3a/1a4H;
- CHOCOOHOCTB K CAaMOOILICHKE HAa OCHOBE KPUTEPHUEB YCIEUIHOCTH YUEOHOH NesTeIbHOCTH;
- OpHEHTalMs B HPaBCTBEHHOM COAEP)KaHUH U CMBICIIE KaK COOCTBEHHBIX MOCTYIIKOB, TaK U
HOCTYIIKOB OKPY’KaIOIIUX JIFOACH;
- JTUYECKUX YYBCTB — CTbIA, BHUHBI, COBECTH KAaK pPETYJSTOPOB MOPAIBbHOIO
HOBEJICHHUS.

®opmuposanue Y'Y [l IpoOBOAUTCS IIPU IIOMOIIY PEILIEHUs CIEAYIOIMX TUIIOBBIX 3a1a4:
- obecrieyeHne BO3MOXKHOCTH CaMOCTOSITENIbHON IIOCTAHOBKH 11eiel U 3ajjad B IIPEAMETHOM
00y4YeHHH, TIPOEKTHOM 1 y4eOHO-UCCIIe0BATENBCKOM A TEIBHOCTH 00yYarOIINXCS;
- obecrniedeHre BO3MOKHOCTH CaAMOCTOSITEIBHOTO BBIOOpA 00YUYAIOIIUMHUCS TEMIIA, PEKUMOB U
¢dopM OCBOEHUS MPEIMETHOTO MaTepuaa;
- obecrieueHre HATMYUS B 00pa30BaTEIbHON JEATEILHOCTH COOBITHI, TPEOYIOIINX OT
00yYaromuxcst MpebsIBICHUS MPOIYKTOB CBOECH EATETBHOCTH.



MeTal’[pe}]MeTHl)Ie pe3yJbTaThbl

OcBoeHHE TPOrpaMMBbI TMPEeIMETa COMPOBOXKAACTCS (GOPMUPOBAHHUEM Yy OOYUYAIOIIUXCS
MeTanpeMETHBIX PE3YJIbTAaTOB:

1. OBnaseHue yHUBEPCATHHBIMU YUCOHBIMU TIO3HABATEILHBIMH JEHCTBUSMU:

a) 6a30BBIC JTIOTUUECKHE ICUCTBUS:

OTIPEACIIATH IENU ACSITEILHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATh COOTBETCTBHE PE3YJbTATOB LEISIM,
OIICHUBATh PUCKU TMOCJIEICTBUN ACSITETLHOCTH;

0) 0a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUS:

BIIQJICTh HABBIKAMH Y4YeOHO-MCCIIEOBATEIbCKONM U MPOEKTHON IEeATEIbHOCTH, HAaBBIKAMH
paspetneHus npooem;

CIIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSTEIILHOMY IMOMCKY METOJOB PEIICHUS MPAKTUYECKUX
3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

(hopMUpOBaHHE HAYYHOTO THIA MBIIUICHHUS, BIAICHUE HAYYHOW TEPMUHOIOTUEH, KITFOUEBBIMU
MOHSTHSMH U METOJIaMHU;

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U U aKTyallM3UpOBATh 3a7ady, BBIBUTATh TUIIOTE3Y
ee pelIeHus], HaXOUTh apTyMEHTHI JUTS JIOKa3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a]1aBaTh TapaMeTphl U
KPUTEPUU PELICHHUS;

aHAIM3WPOBATH TIOJYUYCHHBIC B X0/ PEIICHUS 3a7a9d Pe3yJIbTaThl, KpUTHUCCKH OICHUBATH MX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

YMETh IEPEHOCHUTH 3HAHUS B IO3HABATEIHHYIO M MIPAKTHYECKYIO 00IaCTH )KU3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIE TIOJXOIbI U PEIICHHS,

CTaBUTH MPOOIEMBI U 33a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS;

B) pabota ¢ uHpopmanuei:

BIIA/ICTh HaBBIKAMHU TMOTYYCHHUSI HHPOPMAIIMHN U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIICCTBIISATH TIOWUCK, aHAJIN3, CUCTEMATH3AIMIO H HHTEPIIPETAIMIO HHOOPMAIIMH PA3IMIHBIX BHJIOB
u GopM IIpeICTABICHHUS,

WCIIOJIb30BaTh CPeACTBa MH()OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHA B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX W OPTraHU3AIMOHHBIX 3a7a4 C CcoOmoaeHreM TpeOoBaHU
IPrOHOMUKH, TEXHUKH 0€30MTaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHSI, IPABOBBIX M ATHYCCKUX HOPM,
HOPM HH(pOPMAIIMOHHON 0€30MacHOCTH.

2. OBnaficHHE YHUBEPCATHHBIMA KOMMYHHKATHBHBIMU JCHCTBHSIMH:

a) oO1eHue:

OCYIIECCTBIISATH KOMMYHHKAIIMH BO BCeX chepax KHU3HHU;

pacrno3HaBaTh HeBepOaldbHBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYEHHUE COIMAIbHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH M CMATYaTh KOH(MDIUKTHI,

BIIQJIETh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aUMOICHCTBHUS,

apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMATYATh KOH()JIMKTHBIC CUTYAIINN;

Pa3BEepHYTO M JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIh30BAaHUEM SI3BIKOBBIX CPE/ICTB;

0) COBMECTHasl I€SITEIIbHOCTD:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIEeCTBa KOMaHAHON U MHIUBUIYaIbHOU pabOTHI;

MPUHUMATD [T COBMECTHOM JIEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH JCHCTBHS
M0 €€ JOCTHUKEHHIO: COCTABINATH TUIaH JIEUCTBUMN, paclpeeNaTh pOJid C yUeTOM MHEHHI y4aCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

mpenajgaratb HOBBIE TPOEKTHI, OIEHUBATh HJIEW C MO3WUIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

KOOPIUHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX pPEaTbHOTO, BHPTYalbHOTO H
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

OCYIIECTBIISATh TTO3UTUBHOE CTPATETMUYECKOE MOBEJCHIE B Pa3IMUHBIX CUTYaIUAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

3. OBnajieHHe YHUBEPCATbHBIMU PETYISATUBHBIMU JEHCTBUSIMHU:



a) CaMOOPTaHMU3AIIUS:

CaMOCTOSITEJIbHO OCYIIECTBJISITh IO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/7a4u B 00pa30BaTENIbHON JEATENILHOCTH U YKU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAaH PEIIEHUs NPOOJeMbl C YYETOM HMEIOUIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTECHUH;

JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKON 3PYIULMHU B Pa3HbIX 00JacTsIX
3HaHUI, OCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

JlaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIAJIETh HaBBIKAMH IO3HABATEIbHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHUCTBUU U
MBICITUTENIbHBIX IPOLIECCOB, X PE3yJbTaTOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

B) SMOITMOHAJIBHBIA WHTEJUIEKT, MPEIOoIaraimuii copMupoBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE SMOIMOHATBHOE COCTOSHUE,
BUICTH HAINPaBIICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh yBEpEHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 32
CBOE IIOBEJICHHE, CHOCOOHOCTh AJaNTHPOBATHCA K SMOIMOHAIHHBIM HM3MEHEHHUSIM U TIPOSBISTH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBALUM, BKJIOYAIOUIEH CTpeMJIeHME K JOCTH)KEHHIO LEeNH M YyCHEexy,
ONTUMHU3M, UHUIIUATUBHOCTh, YMEHUE JCHCTBOBAThH, UICXO/S U3 CBOUX BO3MOXKHOCTEH;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaTh OTHOLICHUS C APYTUMU
JI0ABMH, 3a00TUTHCSI, TPOSBIIATH UHTEPEC U pa3pemiaTb KOHMINKTHL,

I') IPUHATHE ce0sl U JPYTUX JIIOIEH:

MIPUHUMATD ce0sl, MOHMUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHMBBI U apTYMEHTBI IPYIHX JIIOAEH TP aHAIU3€E PE3yIbTaTOB ACSTEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTHUX JIFOJIEH Ha OIMIMOKH.

YuuteiBasg crienu@uKy MpeaMera, MeTalpeIMEeTHbIE pe3yJbTaThl B MPOTrpaMMe KOHKPETH3UPOBAHBI
KaK:

M1 - ymeHue omnpeaensTh LEIu JeATENbHOCTH, 3aJaBaTh IapaMEeTpbl U KPUTEPUM UX
JOCTHUKECHHUS;

M2 - yMeHHEe BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUI eI TEIbHOCTH;

M3 - BnajieHue HaBbIKaMU y4e€OHO-UCCIIEI0BATENbCKOM 1 MPOEKTHOM JEATEIIbHOCTH, HABBIKAMHU
paszpelnieHus mpoodieM;

M4 - cnocoOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIIOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

M5 — crmocoOHOCTh BBISIBIISITH MPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyallM3UpOBaTh 3a/1ady,
BBIIBUTaTh THIIOTE3Y €€ PeUIeHHs], HAXOIUTh apryMEHTHI JJI 0Ka3aTelbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

M6 - crmocoOHOCTh aHANM3MPOBATH IOJMYYEHHBIE B XOJI€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOIrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

M7 - ciocoOHOCTH BBIIBUTATh HOBBIE UJIEH, IIPEeIaraTb OpUrHHAIbHBIE MTOIXO0/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS;

MS8 - BrnageHue HaBbIKAMH TONyuYeHHUs HHGOpPMALUKM W3 HUCTOYHUKOB PAa3HBIX THUIIOB,
CIIOCOOHOCTh CaMOCTOSITENILHO OCYILIECTBIISTH MOMCK, aHAJIU3, CUCTEMATHU3ALMIO U UHTEPIPETALUIO
uHGOpMaIMU Pa3INYHBIX BUIOB U (OPM MPEIACTABICHUS;

M9 - ciocoGHOCTh OCYIIECTBIATH KOMMYHHKAIIMU BO BCeX c(hepax KU3HHU; apryMEHTHPOBAHHO
BECTH JTUAJIOT, YMETh CMATYaTh KOH(PIUKTHBIE CUTYallMH; PA3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY



3pEHHS C MCTIOJIb30BAHNEM SI3BIKOBBIX CPEJICTB;

M10 - ctocoGHOCTh MIOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBa KOMaH/IHOW U MHAMBUYaTbHON
paboThI; MPUHUMATH IIETTH COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATH U KOOPJAWHUPOBATH JEHCTBUS
0 €€ JIOCTHKEHUIO: COCTABIATH IUIaH NEHCTBUHN, paclpenesiaiTh PO C yYeTOM MHEHHH Y4aCTHUKOB
00CYX/1aTh Pe3yIbTaThl COBMECTHOU PaOOTHI; IIpeIaraTh HOBBIE MPOEKTHI, OIICHUBATH MJIEH C TIO3UIIUU
HOBU3HBI, OPUTHHATIBHOCTH, IPAKTUYECKON 3HAUUMOCTH; OCYILECTBIIATh O3UTUBHOE CTPATETNYECKOE
MOBEJICHHUE B PA3IMUHBIX CUTYaIUsX, TPOSIBIIATH TBOPUECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

M11 — yMeHue caMOCTOSITEIbHO COCTABIIATh IUIaH PELICHUs TPOOJIEMBI C YIETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEAMOYTCHHIA;

M12 - ciocoGHOCTb AaBaTh OLEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B 1€ATEIILHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM; BJIAJICTh HABBIKAMH MTO3HABATEIHHON peieKCHH Kak
OCO3HAHMS COBEPIIAEMBIX JIEHCTBUH M MBICIUTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBaHUIi;
UCTIOJIB30BaTh MPUEMBI pe(IIEKCHUH JIJIsl OIICHKH CUTYAI|H, BEIOOpa BEPHOTO PEIICHUS;

Jlnst popMHpOBaHUS 3TUX PE3YIBTATOB Y 00ydaromuxcst GOpMHUPYIOTCS YHUBEPCAIbHbIE
y4eOHBIC JCHCTBYS:

PerynarusHeie

- TPUHUMATDH U COXPAHATH yUeOHYIO 3a/1a9y;

- YUUTHIBaTh BBIJEIICHHBIEC MPENOaBATEIeM OPUEHTUPHI IEUCTBUS B HOBOM Y4€OHOM
MaTepHualie B COTPYIHHUYECTBE C IPETOAaBaTeNIeM;

- IUTAHUPOBATh CBOM JICCTBUS B COOTBETCTBUU C IMOCTABJICHHOM 3a1aueil u
YCIIOBHSIMU €€ peajn3alii, B TOM YHCIIE BO BHYTPEHHEM ILJIaHE;

- YYUTHIBaTh YCTAHOBIICHHBIC MTPAaBHIIa B TUIAHUPOBAHUU U KOHTPOJIE CII0co0a
peleHus;

- OCYIIECTBIISATH UTOTOBBIN U MOIIATOBBIA KOHTPOJIb [0 Pe3yibTaTy (B Cay4yae
paboTHl B MHTEPAKTHUBHOM CpeJie TIOIb30BATHCS PEaKIel Cpe/Ibl PEeIICHUS 3a1a4H);

- OILICHUBAThH MPABUJIBHOCTH BBIIIOJIHEHUS ACHCTBHSI Ha YPOBHE aIeKBAaTHON
PETPOCTIEKTUBHON  OLIEHKU COOTBETCTBUS PE3yJIbTATOB TPEOOBAHUAM JAHHOW 33729 U
3aJJa4yHOl 00nacTu;

- a/ICKBaTHO BOCTIPUHMMATH TPEJIOKEHHS U OLEHKY MPeroiaBaTelNeil, ToBapHIei,
poauTenel U Ipyrux Jroe;

- pa3nuyath crocol U pe3ynbTaT ACUCTBUS;

- BHOCHUTb HEOOXOMMbIE KOPPEKTHUBBI B JCHCTBUE MOCIE €ro 3aBEPILEeHUs Ha OCHOBE
€ro OLICHKH M y4€Ta XapakTepa CACJIaHHBIX OIIHOOK, HCIIOJIb30BaTh MPEATIOKECHNS U OLICHKH IS
CO3/IaHHUsS HOBOTO, OOJiee COBEPILICHHOIO pe3yJbTaTa, MCHOJIb30BaTh 3amuch ((UKcaluio) B
mdpoBoll GopMe xoaa M Pe3yIbTATOB PEIICHUS 3a/1a4yd, COOCTBEHHOW 3BydYalled peuu Ha
PYCCKOM, POJTHOM U MHOCTPAHHOM SI3bIKaX.

[To3naBaTenbHbIC

- OCYHIECTBIISATh TOWUCK HEOOXOAUMOW HWHGPOpPMAIUU ISl BBIOTHEHHUS Y4eOHBIX
3aJJaHUil C KCIOJIB30BAHWEM Y4YeOHOU IMTepaTypbl, SHUMKIONEANN, CIPAaBOYHUKOB (BKIIIOYAS
ANIEKTPOHHBIE, IUGPOBBIE), B OTKPHITOM HH(POPMAIMOHHOM MPOCTPAHCTBE, B TOM YHCIE
KOHTPOJIMPYEMOM IpocTpaHcTBe HTEepHeTA;

- OCYIIECTBIIATH 3amucCh ((puKcannio) BEIOOPOUYHON MHPOPMAIIMK 00 OKPY>KAIOIIEM MHUPE U O
cebe caMoM, B TOM 4HCIIe ¢ ToMolIbio nHCTpyMeHToB MKT;

- UCHOJb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM 4HCIE MOJAENU (BKIoYas
BUPTYaJbHbIE) U CXEMBI (BKJIIOYAsi KOHLIETITyalIbHbIE) [l PEIICHNUS 3a/]a4;

- CTPOUTH COOOIIEHHS B YCTHOM U MUCbMEHHOU (hopMme;

- OpHEHTHUPOBATKLCS Ha pasHOOOpa3ue crocoO0B pelieHus 3a1ad;

- OCHOBaM CMBICJIOBOTO BOCTIPUSITUSI Xy/I0KECTBEHHBIX U MO3HABATEIbHBIX TEKCTOB, BBIICIAThH
CYILIECTBEHHYIO HH(POPMAIINIO U3 COOOIICHNH pa3HBIX BHJIOB (B IEPBYIO O4Yepelb TEKCTOB);

- OCYHIECTBIISITh aHAIM3 OOBEKTOB C BBIIEICHHEM CYIIECTBEHHBIX U HECYIECTBEHHBIX
NPU3HAKOB,;

- OCYUIECTBJIATh CHUHTE3 KaK COCTABJICHUE IEJIOT0 U3 YacTel;



- TMPOBOJWTH CPABHEHHE, CEPUALIUIO M KIACCU(DHUKAIUIO 110 3aJaHHBIM KPUTEPHSIM;

- yCTaHaBIMBAaTh MPUYUHHO-CIIEICTBEHHBIC CBS3U B H3y4Ya€MOM KpYyTe SBICHUI;

- CTpPOWTH pacCyXKIeHUs B (popMmMe CBSI3M MPOCTHIX CYXIEHWH 00 OOBEKTEe, €ro CTPOCHUH,

CBOICTBaxX U CBSA3SIX;

- 0000maTh, T. €. OCYIIECTBIISATh T€HEPAITU3AIMIO U BEIBEICHNE OOLTHOCTH JIJIS IIEJIOTO Psia UiTn

KJIacca eIMHUYHBIX 00BEKTOB Ha OCHOBE BBIJICJICHHUS CYIIIHOCTHOM CBSI3U;

- OCYIIECTBIIATH MOBEJCHUE IO MOHSATHE HAa OCHOBE PACHO3HABAHMS OOBEKTOB, BBIICICHUS

CYIIECTBEHHBIX MPU3HAKOB U UX CUHTE3a;

- yCTaHaBIIMBAaTh AHAJIOTHH;

- BJAJETh PSJIOM OOIIUX MPUEMOB pEIICHHS 3a/1a4.

KoMMyHHKaTHBHBIE

- aJIeKBaTHO UCTOJIb30BaTh KOMMYHUKATUBHBIE, TIPEXKIE BCETO peUeBbIe, CPEACTBA IS PEIICHUS

Ppa3IMYHBIX KOMMYHHUKATUBHBIX 3aJ1a4, CTPOUTH MOHOJIOTHYECKOE BBICKa3bIBaHWE (B TOM UHCIIE

COMPOBOXKIAsl €ro ayJuOBU3YyaIIbHOM TOJIEPXKKOM), BIaAeTh AMaIOTHYecKoid Qopmoi

KOMMYHHKAITH, UCTIONB3Ysl B TOM 4HCIe cpeacTBa U MHCTpyMeHTH MKT m aucTaHIMOHHOTO

OOIIIEHH;

- JIOTMyCKaTh BO3MOXXHOCTH CYIIECTBOBAHUS Yy JIIOJIEH Pa3IMUHBIX TOUYEK 3PEHUS, B TOM YHCIIe

HE COBMAJAIONINX C €r0 COOCTBEHHOMN, M OPUEHTUPOBATHCS HA MO3UIIMIO MAPTHEPA B OOIICHUH U

B3aMOJCHCTBUH,;

- YYUTBIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAMHALIUN PA3IUYHBIX MTO3HUIIUN B

COTPY/IHUYECTBE;

- (dopMyIHpOBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

- JIOrOBAapUBAaThCS U MPUXOIUTH K 00IIEMY PELICHHIO B COBMECTHOM IS TEIbHOCTH, B TOM

YHCIie B CUTYaIlUl CTOJIKHOBEHHSI HHTEPECOB;

- CTPOWTH IMOHATHBIC JJI TAPTHEPA BHICKA3BIBAHMSI, YIUTHIBAIOIIKE, YTO TAPTHEP 3HACT U

BUJIUT, & 4TO HET;

- 3a7aBaTh BOIPOCHI;

- KOHTpPOJHMPOBATh IEHCTBUS MapTHEPA;

- HCTOJB30BaTh PEYb JJIA PETYISIIUNA CBOETO JICHCTBHS;

- JICKBAaTHO MCIOJB30BaTh PEUEBBIE CPEICTBA IS PEIICHUS PA3INYHBIX KOMMYHUKATHBHBIX

3a/1a4, CTPOUTh MOHOJIOTHUECKOE BHICKa3bIBAHUE, BIAJIETh JHAIIOTHYECKON OpMOH peun.
dopmuposanue Y'Y /| mpoBOAUTCS MpU MOMOIIIH PEIICHUS CIeIYIONINX TUIIOBBIX 3a/1a4:

- TOJMIUCIMILTMHAPHBIC H METAIPEeIMETHBIC TIOTPYKEHHS B MHTCHCHUBBI,

- METOoJoJIOTHYECKHE U PuIoco(ckre cCeMUHAPHL;

- yueOHO-HcclefoBaTenabcKas paboTa 00yJaromuxcs, KOTopasi mpeArnoiaraeT BEI0Op TEMaTHKU

UCCJIEI0BAHMS, CBA3aHHOM ¢ HOBEUIIMMU JOCTHKEHHUSIMU B 00JIACTH HAYKW U TEXHOJIOTHUIA;

- KOMIUICKCHBIE 3a/1ayM, HAlpaBJCHHbIE HAa PELICHHE aKTyaJbHBIX IPOOJieM, JIeKAIIUX B

OmkaiineM OyayiieM oOyJaromuxcs: BEIOOp nanbHelel o0pa3oBaTenbHON K pabodeit

TPACKTOPHUH, OIIPEICIICHNE KU3HEHHBIX CTpaTeruii 1 T.I1.;

- TIONy4YeHUE MPEIMETHBIX 3HAHHUI B CTPYKTYpPaX, AIbTEPHATUBHBIX 00pa30BaTEIIbLHOMN

OpraHM3aliK: y4acThe B JUCTAHIIMOHHBIX KOHKYpPCaX U OJUMITHA/IAX;

- CaMOCTOSITEJIbHOE OCBOCHHUE IJIAB, PA3/IENIOB U TEM YUEOHOTO MPE/IMETA;

- CaMOCTOSITeNIbHOE B3aUMOJICHCTBUE C HICTOYHUKAMH PECYPCOB: HHPOPMAIIMOHHBIMH

UCTOYHUKAMU, POHIAMU, PEACTABUTEIISIMU BJIACTH U T.IL.;

- CaMOCTOSITEJILHOE YIIPaBJICHUE PeCypcaMu, B TOM YHCIie HEeMaTepUaIbHBIMU;

- Tpe3eHTaIlHsl Pe3yJIbTaTOB MPOSKTHOM PabOThl Ha PA3IUYHBIX dTAlaxX €€ peaan3aun

IIpenmeTHble pe3yJibTaThl

TpeboBaHMsl K NMPEAMETHBIM pe3yjbTaTaM OCBOCHHs 0a30BOro Kypca y4eOHOro mpeamera
OOI1.07 Mamemamuxa:

[11- BmameHwe MeETOJaMU JOKA3aTeNbCTB, AaJTOPUTMAaMH pEIICHUS 3aJad; yMEHHue



(bOpMy.HHpOBaTI) OonpeaAcICHHUA, aKCHUOMbI W TCOPEMBI, NMPUMCHATL HUX, IIPOBOAWTL AOKA3aTCIbHBLIC
pacCyxACHUsA B XOAC pCHICHUS 3aa4;

[12 - ymeHue onepupoBaTh MOHATUSAMH: CTENICHb YHCIA, JIOTapu(M YnciIa; yMEHUE BBITIOIHATH
BBIUUCIIEHHE 3HAa4eHUH M MpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHsAMH U Jorapudmamuy,
npeoOpa3oBaHus IPOOHO-pAIIMOHATEHBIX BBIPAKECHUH;

I13 - ymeHue omnepupoBaTh MOHATUSAMH: pallMOHAJbHBIC, HppalOHAIbHbIE, MOKa3aTeIbHbIE,
CTETICHHBIE, TOTapU(PMUUECKHIE, TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, HX CHCTEMBI;

[14 - ymenue omepupoBaTh MOHATHAMH: (YHKUMS, HempepbiBHas (yHKIUS, MPOU3BOJHASA,
nepBoOOpa3Hasi, ONpeieICHHbIA MHTErpall; YMEHHE HaXOUTh IPOU3BOIHbBIC HJIEMEHTAPHBIX (DYHKLIUH,
UCIIOJNIB3YSl CIPAaBOYHBIE MaTE€pUalbl; MCCIEAOBaTh B NPOCTEHIIMX ciaydyasx (QYHKIMH Ha
MOHOTOHHOCTb, HaXOJUTh HAWOONbIINE W HAUMEHbIIWE 3HAuYeHHs (YHKIMI; CTpPOUTH TpaduKu
MHOTOWIEHOB C MCIOJIb30BAaHMEM aIlllapaTa MAaTeMAaTHYECKOr0 aHalIu3a; NMPUMEHSTh IPOU3BOJHYIO
IpY PEUICHUH 33/1a4 Ha JBMKEHHE; pelaTh MPAaKTUKO-OPUEHTHUPOBAHHBIE 33Jjaul Ha HAUOOJbIINE U
HaVMEHBIIINE 3HAYCHMSI, HA HAXO0KJICHHUE ITyTH, CKOPOCTU U YCKOPEHHS;

I15 - ymenue omepupoBaTh MOHATHAMH: paliOHaidbHAs (pyHKIMS, MOKazaTenbHas (GyHKIuA,
cTerieHHast (QyHKuus, Jorapudmuyeckas QyHKIUS, TPUTOHOMETpHUECKHE (YHKIMHU, OOpaTHBIE
(GYHKIMH; yMEHUE CTPOMTH IpadMKH M3Y4EHHBIX (DYHKIHWI, MCHONB30BaTh rpadUKd NPH M3YUCHUH
IPOIIECCOB U 3aBUCUMOCTEH, IPH PELICHNH 33]1a4 U3 IPYTHX yUEOHBIX IPEIMETOB U 3a/1a4 U3 PeaIbHON
KHM3HU; BBIPAXKaTh (popMyIaMu 3aBHCUMOCTH MEX/Ty BEINYHHAMU;

16 - ymeHue pemaTh TEKCTOBbBIE 33Jja4H Pa3HBbIX TUIIOB (B TOM YHUCJIE€ Ha TPOLIEHTHI, JOJIA U YaCTH,
Ha JIBIDKEHHE, pa00Ty, CTOMMOCTh TOBAPOB U YCITYT, HAJIOTH, 33J]a4H U3 00JIaCTH YIIPABICHUS TUIHBIMU
U ceMeiHbIMU (DMHAHCAMU); COCTABJISATh BBIPAKCHHsSI, YPABHEHHsI, HEPABEHCTBA U UX CHUCTEMBI II0
YCIIOBUIO 33]1a4M, UCCIIE0BATh MOJIy4YEeHHOE PELIeHHE U OLIEHUBATh MPAaBA0NO0I00HOCTh PE3yIbTaTOB;

I17 - ymeHue onepupoBaTh MOHATUSAMH: CpelHee apudMeTHueckoe, MeIuaHa, HauOoJjbliee U
HalMEHbIIIee 3HAaYECHUs, Pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE YMCIOBOro Habopa; yMeHue
U3BJIEKaTh, HHTEPIPETHPOBATH HH(POPMALMIO, MPEACTaBICHHYIO B TaOiMIax, Ha JAMarpammax,
rpaduKax, OTPaXKArOIIy0 CBOMCTBA peabHBIX MPOIECCOB U SBIICHHIA; TPEACTABIATh HH)OPMAIIIO C
HOMOIIBIO TAOJUIl U TUarpaMM; UCCIIE0BAaTh CTATUCTUUECKUE JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJICKTPOHHBIX CPE/CTB;

[18 - ymeHue onepupoBaTh MOHATUSMHU: CIYyYalHBIN OMBIT U CIIy4ailHOE€ COOBITHE, BEPOSATHOCTH
CHy‘IﬁﬁHOI‘O CO6BITI/ISI; YMCHUC BBIYUCIATH BEPOATHOCTH C UCIIOJIB30BAHUCM rpa(lmqecxnx METOOOB,
MPUMEHSATH (POPMYJIBI CIOKEHUS U YMHOKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (HOPMYJIBI
IpU pEIIeHUH 337a4; OLIEHWBATh BEPOSTHOCTH PEANbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJIMUYMHAMU; YMEHHE MPUBOJUTH MPHUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B MPHUPOIHBIX U
O6IJ.I€CTBCHHBIX SIBJICHHUAX,

I19 - ymeHne onepupoBaTh NOHATUSAMU: TOUKA, IIPsAMAast, INIOCKOCTh, IPOCTPAHCTBO, IBYIPAHHBIN
yIoJjl, CKpEILIMBAIOLIKEC NPsAMbIE, TapaJLIEIbHOCTh U IEPIECHAUKYIIAPHOCTh IIPSIMBIX U INIOCKOCTEH,
YTOJI MEKIy IPSIMBIMH, YTOJI MEXAY NPSAMOU U ITIOCKOCTBIO, YIOJl MEKY IIIOCKOCTSIMH, PACCTOSTHUE
OT TOYKHM 1O IUIOCKOCTH, PACCTOSIHUE MEXKIY INPSMBIMHU, PACCTOSTHUE MEXKIY IIJIOCKOCTSIMU; YMEHHUE
HCIIOJIb30BAaTh NP PELIEHUH 3a]]a4 U3yUeHHbIE (PaKThl U TEOPEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA;

IT10 - ymeHue omepupoBaTh IMOHSATUSMHU: MHOTOTPAHHUK, CEUCHHE MHOTOTPAHHUKA, KYO,
napajulefienunen, npu3Ma, nupamuaa, Gurypa v MoBEpXHOCTh BpallleHUs, UWIMHIpP, KOHYC, LIap,
cdepa, ceueHust GUTYpBI BpalleHHs, MIIOCKOCTb, Kacaromascs cepbl, HIWIMHIpPA, KOHYyCa, IJIOMIAIb
MOBEPXHOCTU THpPaMUIbl, TNPU3MBI, KOHyCa, UMIUHApA, Iomanab cdepel, o0BeM KyOa,



MMPAMOYTOJIBHOI'O IapajiCICnrIicaa, MNUpaMUuabl, IPU3MbI, HWJIHWHApPA, KOHYCA, IlIapa, YMCHHC
I/I306pa)KaTL MHOT'OI'PpaHHUKH U TIOBEPXHOCTHU BpAIllICHUA, UX CCUCHUSA OT PYKH, C IOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB; YMCHUC PACIIO3HABATE CUMMCTPUIO B ITPOCTPAHCTBEC, YMCHHC
pacno3HaBaTh MMPABUJIBHBIC MHOTOTPAaHHUKHA;

IT11 - ymeHue omepupoBaTh MOHATUSAMH: IBIKEHHE B MPOCTPAHCTBE, MOJN00HBIE (GUTYpHI B
MIPOCTPAHCTBE; UCTIOIH30BaTh OTHOLICHHE TUIONIa/Iel TOBEPXHOCTEH U 00beMOB MOJOOHBIX PUTyp NpU
pelIeHNH 3a/1a4;

[112 - ymeHue BBIUUCIATh TE€OMETPUUECKHE BETMUUHBI (AJIMHA, YTOJ, TUIOIIA (b, 00bEeM, TUIOIIAIb
MOBEPXHOCTH ), UCTIONIb3Ysl U3yUEHHbIE (POPMYIIBI U METO/IBI;

[113 - ymeHue omnepupoBaTh MNOHSTUSIMU: MPSIMOYTOJIbHAS CHCTEMAa KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKAJISPHOE IMPOU3BEICHUE, YrOJl MEXIY BEKTOpamMH, CymMma
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HA YMCJIO0; HAXOAUTh C TOMOUIbIO U3YUYE€HHBIX (POPMYJT KOOPIAUHATHI
CepeMHBbI OTPE3Ka, PACCTOAHUE MEXKIY ABYMS TOUKAMU;

[114 - ymeHnue BHIOMpaTh MOAXOMANIMNA U3YUYCHHBIH METOM JJISl PeIIeHHs 3a7aui, paclo3HaBaTh
MaTeMaTHyecKue (PakTbl U MaTeMaTHYECKHE MOJIENU B NMPHUPOJIHBIX U OOILECTBEHHBIX SBICHUSX, B
UCKYCCTBE; YMEHHME IMPHUBOJIUTH IIPUMEPbl MATEMAaTHYECKUX OTKPBITUH POCCUMCKOM U MHUPOBOU
MaTEMaTHYECKON HAYKH.



3 TEMATUYECKOE IINTAHUPOBAHUE U COAEP) KAHUE YYEBHOI'O IIPEIMETA

HaumeHnoBanue Coaepxxanue yueOHOro MmarepuaJia u GopmMbl OPraHU3aLUM J1esiTeTbHOCTH O0bem Koasl
pa3aeJioB 00y4arIuXxcs B Yacax pe3yJabTarTo
U TeM B OCBOCHHS
ool11
1 2 3 4
Paznen 1. Anreopa. 104
Conep:xanue y4eOHOro MaTepuaJia JI1, M6, M8,
Tema 1.1.BBenenne. 1 | Maremartuka B HayKe, TEXHHKE, JKOHOMHUKE, HH()OPMALMOHHBIX TEXHOIOTUIX U 2 MI1, 112, 1114
MPaKTUYECKON JeATeabHOCTH. Llenu u 3a1aun nu3ydeHusi MaTeMaTUKU IPU OCBOECHUU
npodeccuii CIIO u cnenmanbprOocTei CI1O.
Conep:xanue y4eOHOro MaTepuaJia
1| Henbie u paumonanbupie uncia. [lelicTBurensupic yuca. [pubnmKeHHbIE 2 JI1, JI4, 112
BbIYUCIIEHUS. DOPMYIIBI COKPAILIEHHOTO YMHOKEHHS.
Tema 1.2. Pa3Burtue
MOHSITHA 0 TACIIE. IIpakTH4yeckue 3aHATHSA
1 Apudmernueckue ISUCTBUS HAJ YUCTIaMHU, HAXOXKICHUE TPUOTNKEHHBIX 3HAUCHUIA 2 JI4, M11, 113
BEJTMYMH U TIOTPEUTHOCTEN BhIUMCICHH (a0COMIOTHON M OTHOCUTEILHOMN ), CPAaBHEHUE
YHUCJIOBBIX BBIPAKEHUU.
2 [IpeoOpazoBanue panMOHANBHBIX BeIpakeHUH. [IpumeneHne Gopmys COKpanieHHOTO
YMHOKEHUS. Pelienne paimoHaabHbIX YPaBHEHU U HEPABEHCTB. 2 JI4, M11, 113
Tema 1.3. @®yHK1UU U Conep:kanue y4e0OHOro MaTepuaia
rpaguku. 1 Oyuknuu. OOIacTh OMpeNeNeHHuss M MHOXKECTBO 3HAueHUi; rpaduk QyHKIHH,
nocTpoeHne TpapuKoB QYHKIIHA, 3aJaHHBIX PA3THYHBIMU CIIOCOOAMH. ¢ B ML
)

CpoiictBa (QyHKIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTb, OTPAaHUYCHHOCTH,
nepruoIuIHOCTh. CriocoObI 3aaHus (HyHKITHH.

[IpomexxyTku Bo3pacTaHusi U YOBbIBaHMS, HauOOJbIIEe W HAUMEHbIIEEe 3HAYCHUS,
TOYKH JKCTpemyMa. ['paduueckas wHTepnperamms. Ilpumepbl (QyHKIMOHATBHBIX
3aBUCHMOCTEN B peabHBIX MpoIleccax U sBICHUIX. ApudMeTHdecKue onepanuy Haj
¢yskuusamu. [ToHsITHE O HEMPEPHIBHOCTH (DYHKITHH.

CrnosxxHast GyHKIUS (KOMITO3ULINSA).




OOpatubie ¢yHkuu. OOJNIaCTh OmNpeneicHuss W 00JIACTh 3HAYCHUU OOpaTHOM
dbyukaun. ['paduk oOpaTHON QYyHKIIHH.
[Ipeo6pazoBanus rpadukos. [lapaenbHbIi MepeHOC, CAMMETPHUST OTHOCUTEIEHO

0Ceil KOOPJMHAT U CUMMETPHSI OTHOCUTEIHHO Hauaja KOOPIUHAT, CHMMETPUS
OTHOCHUTEJILHO MPSAMOM y = X, pacTsHKEHHUE U CKATHE BJIOJIb OCEH KOOpIUHAT.

IIpakTHyeckne 3aHATHA

1

IIpumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEaJIbHBIX POLIECCAX U3 CMEKHBIX
mucuutuiaH. Onpenenenue Gynkmuii. [loctpoerne u ytenne rpagukoB HyHKITHA.
UccnenoBanue @ynkuuu. CBolicTBa TMHEWHOM, KBaAPATUUHOM, KyCOUHO-JIMHEHHON 1
npoOHOo-MHeHOoN (yHKnui. HenpepriBHBIE 1 Tepruoandeckue GyHKIIUH.
IIpeobpaszoBanus rpaduka GyHkuu. 'apmonnueckue konedanus. [lpuknannsle
3aJ1a4H.

J7,M3, M11,
14

Tema 1.4. Kopuu,
cTemneHu M Jorapugmel.

Coaep:xanue yueOHOro MaTepuaJia

1

Kopuun u crenenn. KopHu HarypajdbHOW CTENEHM W3 4YHMCIAa W HX CBOMWCTBA.
WppannonanbHble ypaBHEHHUS.

Cremenu ¢ palMOHANIBHBIMU  TOKa3aTeNssMM, UX cBoiictBa. CTenmeHu ¢
NEeUCTBUTENbHBIMU  TOKazaTesiMu. CBoiCcTBA CTENEHW C  JIEUCTBUTEIbHBIM
noka3areneM. [TokazarenbHast pynkuus. [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA.
Jlorapudpm. Jlorapudm uymcna. OCHOBHOE  JIOTapH(PMHUYECKOE  TOXKIECTBO.
Hecatuunble U HaTypanbHble jorapudmsl. [IpaBuna npeiictBuil ¢ norapupmMamu.
Ilepexon x HOBOMY ocHoBanuto. Jlorapudmuyeckass ynkius. Jlorapupmmueckue
ypaBHEHHUS U HEPABEHCTBA.

10

JI4, I11, I12

I

PAKTHYECCKUEC 3aHATUSA

Briuucnenue u cpaBHeHUe KOpHEW. BrinmoaHeHue pacueroB ¢ paaukanamu. Pemienne
HppalMOHANIbHBIX YPaBHEHUH.

J14, M2,
M7, 115,
116

HaxoxneHnue 3HaueHMil CTENEHEN ¢ pallMOHaIbHBIMU MOKa3aTesiMu. CpaBHEHUE
crerieHeil.  [IpeoOpazoBaHMs  BBIpOKEHHH,  COAEp)KAIIMX  CTEMEHH.
Pewenne

[I0KA3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

J14, M2, M7,
115, 116

Haxoxnenue 3HadeHui jorapudma 1o Inpou3BOJIbHOMY OcCHOBaHUIO. Ilepexon ot
OJHOTO  OCHOBaHUs Jorapupma Kk  apyromy. CpaBHeHue  Jorapudmos.
JlorapugmupoBaHue W MOTCHLIUPOBAHHE BBIpAKEHUH. Pemenne norapudmMudaecknx
YPAaBHEHUHN U HEPABEHCTB.

J14, M2, M7,
115, 16




Tema 1.5. OcHOBBI
TPUTOHOMETPHHU

Conep:xanue yueOHOro MaTepuasa

1

Pannannas MEpa yria. CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC yTJIA. 3Haku CHUHYCa,
KOCHHYCa, TAHI'CHCA U KOTAHI'CHCA 11O YCTBCPTAM.
OcHOBHBIC TPUTOHOMCTPHUYCCKUC TOKIACCTBA. q)OpMy'J'H:»I HpUBCACHUA. q)OpMyJIBI

cinoxenns. Popmyisl 1BOMHOTO yria. @opmyJibl HOJOBUHHOTO yTia. 8 MD. T
IIpeoOpazoBaHue CyMMBbl TPUTOHOMETPUUECKUX (DYHKIUI B TPOU3BEACHUE U
npousBeieHus B cymmy. [IpeobpazoBanust mpoCcTeHIINX TPUTOHOMETPHUUECKHUX
BBIPAKCHU.
Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U rpaduku. O01acTb onpeaeseHus u
MHOYKECTBO 3HAUEHHUH TpUroOHOMETpHUUYecKHX GyHKInH. OOpaTHbIE
TpUrOHOMETpHUUYECKHEe QYHKIUU. APKCUHYC, apKKOCUHYC, apKTAaHT€HC U
apkkoTaHreHsc. [Ipocrelinie TpPUroHOMETPUYECKUE YPABHEHUS.
Pemennie TpUroHoMeTpHUUECKUX YpaBHEHUI OCHOBHBIX THUIIOB.
[Ipocreiinmye TPUrOHOMETPUUECKUE  HEPABEHCTBA.
IIpakTHYeckHe 3aHATHSA
1 | PagmanHblli MeTOI HM3MEpPEHHS YIJIOB Bpall€HUS M CBSI3b C TPaJlyCHOM MEpOU.
[Ipumenenune ¢opmyn aas NpeoOpa3oBaHHUS TPUTOHOMETPUUECKUX BBIPAKECHUH. 12 J18, M7, I15
[Ipocreiiliie  TPUrOHOMETPUYECKHUE ypaBHEHUST W  HEpaBeHCTBA. PemieHue
TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB.
Conep:xanue y4e0HOro MaTepuaJia
1| TocnenoBarenbHocTH. CriocoOBI 3aJaHKSI U CBOMCTBA YUCIOBBIX
Tema 1.6. Hauana nocnenoBaresbHocTel. [loHsTHE 0 Ipenene nmociaegoBaTeabHOCTH. CyIIECTBOBaHUE
MaTeMaTH4Y€eCKOro Ipeieja MOHOTOHHOW OrpaHMUYEHHOM rociieioBareabHocTi. CyMMUpOBaHUE
aHaJm3a. MOCJIEOBATEIILHOCTEMH.
ITpousBoanas u eé IIpousBonnas. IlonsiTHe O npPoM3BOIHONW (YHKIMH, €€ TeOMETPUYECKUd U 6 2. T11. T4
NpUMEHEeHHe. ¢u3nueckuil cMpICi. YpaBHEHHE KacaTelbHOUM K rpaduky @yHkuuu. [IpousBonHbie Y

CYMMBI, pa3HOCTH, TPOM3BEIEHUS, YacTHOro. IIpou3BOAHBIE  OCHOBHBIX
anemMeHTapHbIx  QyHKiMdA. [IpomwsBomnas cnoxuod dyHkuun. Ilpumenenue
MIPOU3BOIHON K MCCIIE0BaHUIO (QYHKUUH U mocTpoenuto rpadukos. Bozpacranue u
yObIBaHHE (DYHKIMNA, COOTBETCTBHE BO3pAacTaHUsl W YObIBaHUS (PYHKIMHA 3HAKY
MPOU3BOHOM.

I[IpakTnyeckue 3aHATHS




1 Yucaopas nocCiaca0BaTCIbHOCTD, CIIOCOOBI €€ 3adaHusd, BBIYUCJICHUA

YJIEHOB MOcJe10BaTeNbHOCTH. HaxoxaeHue npenena nocieqoBaTebHOCTH. M2, M11, 1114
[IpaBuna u popmyssl aupdepeHnupoBanms, TabIMLA TPOU3BOIHBIX HIEMEHTAPHBIX 12
byHKIMA.
MexaHU4eCKUi U TEOMETPUYECKUM CMBICII IIPOU3BOJAHON. Y PaBHEHUE KACATEILHOU B
obmeMm Buze. MiccaenoBanne GyHKIIMK ¢ TOMOIIBIO MPOU3BoIHON. HaxoxaeHue
HauOOJIBIIET0 U HAUMEHBIIIETO 3HAYCHUS (PYHKITHH.
Coaep:xxanue y4eOHOro MaTepuaJia
1 | IlepBooGpasnas u uarerpai. [IpuMeHeHre ONPEENEHHOrO HHTErpaa s 2 JIe, 1114
Tema 1.7. UaTerpana n HaXO0XICHUS TUIONIaAU KpUBOJIUHEHHOU Tpaneuuu. @opmyna HeroTona—Jleiibnuia.
€ro NnpuMeHeHHe. IIpumeneHus
UHTErpajia B (U3MKe U T€OMETPUH.
IIpakTnyeckue 3aHATHA
1| Harerpan wu mnepBooOpasHas. HaxoxneHwe mepBooOpa3HOW U 16
BBIUMCIICHUE ONpeIeIEHHOT0 UHTerpaa. [I[pumenene nurerpaia st BBIYUCICHUS MI1,1114
buznueckux
BEJIMYMH U TUIoIIaiel Guryp.
CamocrosiTesibHas padoTa.
PaGota ¢ yueOHOIi U CIIPaBOYHOM IUTEpaTypoi, paboTa ¢ KOHCIIEKTOM JIEKIMIA, pelieHue 6 JI5, M11, 1114
yHOpa)xHEeHH 1Mo 00pa3ily, HOAroToBKa pedepaToB U COOOIICHUH.
Paznen 2. KomOuHaTOpPHUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEI. 18
Coaep:xxanue yueOHOro MaTepuaJia
1 | OcHOBHBIE MOHATHA KOMOMHATOPUKH. [10CUeT YncIa pasMeneHnii, IIEPECTAHOBOK, J1, 1114
Tema 2.1.KomOunaTopuka coueranunit. @opmyna 6unoma Hetorona. CBOMCTBa OMHOMUHAIIBHBIX 2
K03 (HULIUEHTOB.
TpeyronbHuk Ilackains.
IIpakTnyeckue 3aHATHSA
1 | IIpaBuna komOuHATOpUKHU. PermeHrne koMOMHATOPHBIX 3a1a4. Pa3merienus, 6 JI9O M7,
MI11,I18

COUCTaHHA U IICPCCTAaHOBKU. bunom HeroToHa u TPECYTOJIbHUK ITackans. HpI/IKHaI[HBIC
3aga4u.

Coaep:xaHue yueOHOro MaTepuaJia




Tema 2.2. DJ1eMeHTbI
TEOPHH BEPOATHOCTEH 1
MaTeMaTH4ecKoii
CTATHCTHKH.

CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHHE BeposTHOCTEH. [ToHsTHE 0
HE3aBHCUMOCTH cOOBITUH. JluckpeTHast ciyyaiiHas BeIMYUHA, 3aKOH €€
pacnpeneseHusl.

YucnoBble XapaKTEepUCTUKHU TUCKPETHON CITy4allHOM BEJIMUMHBI.

[TonsiTe 0 3aKOHE OOJIBIINX YUCEIL.

[IpencraBiaeHue 1aHHBIX (TaOIUIBI, TUATPAMMBI, TpaduKn), TeHepaIbHas
COBOKYITHOCTb, BEIOOpPKa, cpeiHee apudMeTuyecKkoe, MeIuaHa.

[ToHsiTHE 0 33J1ayax MaTEMaTUYECKON CTATUCTHUKMU.

MS, 111, 117,
I18

II)

PAKTHYCCKUEC 3AHATUSA

Knaccuueckoe onpenenenre BEpOsITHOCTH, CBOMCTBA BEPOATHOCTEHN, TeOpeMa O
cymme

BepoATHOCTEH. Bpruucinenune BeposATtHocTeil. IlpenctaBneHne YUCIOBBIX
JaHHbIX. [Ipukinanasle 3a1ayu.

JI9, M2,
I18, 1114,
117

Paznen 3. 'eomerpus.

72

Tema 3.1. Ilpsimble n
IJIOCKOCTH B
NPOCTPaHCTBeE.

Conep:xanue y4eOHOro MaTepuaJia

1

B3anMHOe pacnionokeHue IByX NpsIMBIX B IpocTpaHcTBe. [[apamienbHOCTh MpsMOi
u wiockocTy. [lapamnensHocTs mockoctel. [lepneHauKyaIsspHOCT NPSMOM U
IJIOCKOCTH. [IepreHIuKysip 1 HAKJIOHHAS. YTOJI MKy NPSAMOU U IJIOCKOCTBIO.
JIByrpaHHbIi yroj. Yroa MexIy II0CKOCTAMU. [leprnenauKyIapHOCTD ABYX
IJIOCKOCTEM.

I'eomeTpuueckue npeobpazoBaHus IPOCTPAHCTBA: apajIeNIbHbINA IepeHoc,
CUMMETpPUS OTHOCHTEIIBHO TUIOCKOCTH.

[TapannensHoe npoekTrpoBanue. [1nomans OpTOroHaNbHON NPOEKLUH.
N300pakeHne MpoCTPaHCTBEHHBIX QUTYD.

J13, M5, MO,
19, T114

I

PAKTUYCCKHUEC 3aHATUS

B3anMHOe pacniosioKeHus IPAMBIX. YTOI MEXIY IPSIMBIMHU.

B3anMHOe pacrionoxeHue NpsMbIX U IIIOCKOCTEH. Ilepnenaukynsap U HakiIOHHas K
IUDIOCKOCTH. YTOJI MEXAY MpsIMOM H INIOCKOCTBIO. TeopeMbl O B3aUMHOM
PaCIIOJIOKEHUH IIPSIMOM U INIOCKOCTU. TeopeMa 0 Tpex NEpIEeHIUKYIIApax.

[Ipu3Haky ¥ CBOMCTBA MapaJUIEIbHBIX U NEPIEHANKYISIPHBIX IUNIOCKOCTEH.
PaccrosiHMe OT TOYKHM 0 IUIOCKOCTH, OT IPSIMOU 10 IJIOCKOCTH, PACCTOSTHUE MEXKIY
IIJIOCKOCTSIMU, MEXAY CKPEIIMBAOIIMMUCS IPSIMBIMHU.

[TapamiensHOE INPOEKTHpOBAaHME M €ro CcBoMcTBAa. Teopema O IIIOLIAIU
OPTOTOHAJIBHOMN MPOEKIIMM MHOTOYT OJIbHUKA.

12

JI3,M2,M5,111,
1110, 1114




CamocrosiTe/ibHast padoTa.

Pabota ¢ yueOHOIi 1 cripaBOYHOM JTUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKLUH, peleHne
ynpakHeHHH 1o 00pasily, MoAroToBKa pedepaToB U COOOIIECHUH.

JI3,JI5,M2,I11,
I110, 1114

Tema 3.2.
Koopaunatsl n
BEKTOPBDI.

Conep:xanue yueOHOro MaTepuaJia

1

[TpsimoyronbHas (AexkapToBa) cucTeMa KOOpAHHAT B pocTpancTBe. Popmyna
pacCTOSHUS MEX]Ty IByMsI TOUKaMU. Y paBHEHUS Cepbl, INTIOCKOCTU U TIPSIMOH.
Bektopel. Moaynbs BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4YKCIIO. Pazno)keHne BEKTopa Mo HalpaBICHUSIM. YTOI MEXIY ABYyMS
Bektopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTs! Bektopa. CkanspHoe
MIPOU3BEICHNE BEKTOPOB.

JI3, M4, I113

I

PAKTUYCCKHEC 3aHATUSA

Bekropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cuctemMa KOOpAHHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTHU, CPEPBI, MITOCKOCTU. PaccTosiHue MEX Ty TOUKAMH.
JleficTBUS ¢ BEKTOpaMH, 3aJaHHBIMUA KoopArnHaTamMu. CKaJIIpHOE TPOU3BEACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOM U IIIOCKOCTH. VICnoIb30BaHNE BEKTOPOB
IIPU 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

12

JI3, M12, 1114,
IT13

Tema 3.3.
MHOrorpaHHuK#
U KpYIJible TeJa.

Conep:xanue y4eOHOro MaTepuaJia

MHororpasssie yribl. Beimykiabsle MHOTOrpaHHUMKU. [Ipsmas u HakJIOHHas IpU3Ma.
[IpaBunbHas npusma. Ilapamnenenunen. Ky6. I[Mupamuaa. [lpaBunbHas nupamuia.
VYceuennas nupamuga. Terpasap.

Cummerpuu B KyOe, B mapajuienenumese, B npuzme u B nupamue. Ceuenus Kyoa,
IIPU3MBI U TUPAMUBI. HpC}ICTaBJ'IeHl/Ie O IIpaBUJIbHBIX MHOT'OI'PaHHHKAX.

Hunuuap u koHyc. Y cedeHHbIH KOHyc. OceBble CeUeHHs U CeUeHUsl, apaiesibHble
ocHoBanuto.lllap u chepa, ux ceuenus. Kacarenpnas miockocts k cgepe. O0beM u
ero u3Mmepenue. MurerpansHas Gpopmyiia oobema.

®opmyiel 00beMa KyOa, IPSMOYTOJIBHOTO MapajuieIenuie1a, IPU3Mbl, IAITHHPA.
®opmyibl 00beMa MUPaMUAbI U KoHyca. PopMyIIbl IO 1M TOBEPXHOCTEH
IUTUHIpPA U KoHyca. DopMyIibl 00beMa apa u Iioliaau chepsl.

[TonoGue ten. OTHOMIEHUS MIIOMIa/Iel TOBEPXHOCTEH U 0O0bEMOB MOI0OHBIX TEN..

JI1, M4, TT1,
110
i1

I

PAKTHYCCKUEC 3aHATUS

Pa3znuynbie Buabpl MHOTOTpaHHUKOB. VX M300paskeHus1, CeUeHUs U pa3BEPTKH.
CuMMeTpus Te BpallleHUsl 1 MHOTOI'paHHUKOB. Brruncienue miomaneit 1 00beMoB.

10

J14, M7, M10,
IT11, 1112, 1114




Tema 3.4. Ilpumenenue IIpo¢eccuoHaILHO-OPHEHTUPOBAHHOE COAEPKaHUe (COAepKAHHE TPUKJIATHOIO 2
OCHOB CTepeoOMeTPUH B MO/LyJIs1)
npo¢eccCuoHATIBLHOM [Tpumepsl cummeTpuii B mpodeccun. [Ipumenenne B mpohecCuoHaTbHOM NesITeIbHOCTH
AeATEIbHOCTH Pa3JIMYHBIX BUJIOB MHOTOI'PAHHUKOB U TeJ BpaleHus. [loctpoeHne ceyeHuil u pa3BepTok. 714, M7, M10,
I111, 1112, 1114
IIpakTH4eckue 3aHATHA
[TpumeHeHne cuMMETpUH B TPOGECCHOHATBHON NESTETbHOCTH. [IpIMEHEeHNE Pa3IuIHbIX
BHUJIOB MHOTOI'PDAaHHUKOB M TeJ BpallleHUs B NPOEKTUPOBAHUU U Pa3pabOTKE OObLEKTOB 16
nu3aiiHa. Pemenue 3amad Ha KOMOWHAIIMM TEOMETPHUYECKUX Tel (IHIUHIP-TIPU3MA,
WIMHAP-TIMPaMUa, KOHYC-TIpU3Ma, KOHyc-upamunaa, cgepa- mpusma). Iloctpoenue
CEUEHHH M Pa3BEpPTOK PA3JIMYHBIX Tell, IPUMEHEHHE MMOCTPOSHUH B MpodecCHOHATbHON
NEeATEIbHOCTH.
KoncyabTanumn 2
IIpomeskyTouHas arrecTanus (IK3aMeH) 4
Bcero: 276




4 YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

4.1 MaTtepuajibHO-TeXHUYECKOE o0ecnevyeHne
Jlns peanu3anuy MporpaMMbl y4eOHOro MpeaMeTra MpPeayCMOTPEHO HAIWYHE CIETYIOLINX
CTECIMATBHBIX TIOMEIIICHHIA:
— Kabuner MaTeMaTHKH:
— OcHoBHOe o6OopynoBanue: Jlocka monkatHass; MyJIbTHUMEIUWHBIA KOMIUICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel yuenunueckue asoiinbie; CTomn
npenonaBaress; CTyJsbs.
— Ilporpammuoe oGecneuenue: 1. Microsoft Windows 7 Professional. 2. Microsoft
Office ProPlus 2010 Russian Acdmc. 3. Google Chrome (cBo6oanoe). 4. Adobe Acrobat Reader
(cBOOOIHOE).

4.2 UnpopmanmoHHOe o0ecrieYeHHe pean3aliu NporpaMmbl

Jlist peanu3anyy mporpaMmel yueOHoTo npeamera oudaunoreunsiit poun BBI'Y ykommuiekToBan
[EYATHBIMH U 3JICKTPOHHBIMH U3IaHUSIMU.

OOyuyaronyiecss U3 YMCJIa WHBAJIWAOB U JIMII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbS
oOecrieyeHbl MEYAaTHBIMH W DJIGKTPOHHBIMH  00pa3oBaTeNbHBIMU  pecypcamMu B (opmax,
a/IaTITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbSL.

OcHoBHas JiuTepaTypa
1. MaTtemaruka: aiarebpa ¥ Hayajga MaTeMaTHYeCKOrO aHalW3a, reoMeTpus. I'eomerpus :
10—11-i1 xmaccsl : 6a30BbIN U yriayOsneHHbIl ypoBHH : yueOHuUK / JI. C. AtanacsH, B. @. Byty308,
C. b. Kagomues [u ap.]. — 12-e u3zn., ctep. — Mocksa : [Ipocsemenue, 2024. — 287, [1] c. : ui.
— (MI'Y — mxkone). — ISBN 978-5-09-112137-7. - Tekcr : snektpoHHbif. - URL:
https://znanium.ru/catalog/product/2157048
2. Amumos, I1I. A. Maremaruka. AnreOpa 1 Havajla MaTEMaTHYECKOTO aHaan3a. ba3oBsIii
YPOBEHb: NIeKTpoHHas Gpopma yuedHoro nocodus miast CI1O / I A. Anumos, M. A. Tkauéga, 1O.
M. Konsrus. - Mocksa : [IpocBemenue, 2024. - 463 c. - ISBN 978-5-09-107569-4. - Tekcr :
anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2125328
3. boromonoB, H. B.  AnreOpa u Havana aHanu3a :@ Y4YeOHUK [UIsl CpEIHEro
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mocksa : U3narensctBo KOpaiit, 2025.
— 240 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcer :
aneKTpoHHbIHN // O6pa3oBarenbHas miaatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561040
4. Cenpix, . FO. Maremartuka : yueOHUK U MPAKTUKYM JUIsl CPEIHErO Mpo(eccruOHaIbHOTO
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5 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

KonTpons u onenka copMrUpOBaHHOCTH JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB

OCYHICCTBIIAIOTCA B COOTBCTCTBHUU CO CICAYIOIIHUMU IMOKA3ATCIIAMMU:

Pe3yabTarsl 00y4yeHnus

OcHOBHBIE NMOKA3aTeJU OIIEHKH pe3yJbTaTa

Tema

OneHo4Hoe CpeaAcTBo

JImuynocTHEIE

JI1 - chopmupoBaHHOCTH
MPEJICTaBICHUI O MaTEeMaTHUKE KaK
YHHUBCPCAJIbHOM A3bIKC HAYKH,
CPEIICTBE MOJICTTUPOBAHHUS SIBJICHUN
" IMPOUECCOB, UACAX U METOJAaxX
MaTeMaTHKH

Tema 1.1. Benenue

Tema 1.2. Pa3Butne noHsaTus
0 4ymclie

Tema 2.1. KomOunaTtopuka
Tema 3.3. MHOTOrpaHHUKH U
KpYTJbI€ TeJa

YCTHBIN OMPOC (1.5.1)
YCTHBIN OIPOC (11.5.1)

YCTHBIN OIPOC (11.5.1)
YCTHBIN OMPOC (1.5.1)

JI2 - moHmMaHWe 3HAUYNMOCTH
MaTeMaTUuKU JUISE Hay4YHO-
TEXHHICCKOTO nporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K
MaTeMaTHuKe KakK K JacTu
00111eUeIOBEYeCKOM KYJIBTYPBI
yepe3 3HAKOMCTBO C HUCTOpHEH

Pa3BUTHS MATEMATUKH, SBOJIOLUEH
MaTeMaTHYEeCKUX UaeH

Tema 1.6. Hauana
MaTeMaTHYeCKOro aHaJIn3a.
[IpousBogHas u eé
IIPUMEHEHUE

YCTHBIN OMPOC (1.5.1)

JI3 - pa3BuUTHE  JOTHYECKOTO
MBINUICHUS,  MTPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMHUYECKON
KYJBTYPHI, KPUTHIHOCTH
MBIIIJICHUS Ha YPOBHE,
HEOOXOIUMOM IUIA Oymymieit

npohecCHOHANBFHON JESITeTbHOCTH,
JUIsL TIPOJOJDKEHUs oOpa3oBaHMs U

Tewma 1.3. @yHkumu n
rpaduku Tema 3.1. [Ipsmbie u
IUIOCKOCTH B IIPOCTPAHCTBE

Tewma 3.2. KoopauHatel 1
BEKTOPBI

YCTHBIN OIIpOC (1.5.1)
YCTHBIN OMPOC (1.5.1)
[IpakTuueckoe 3aHsiTHE
No 1 (camocTrosiTenbHas
paborta)

YCTHBIN OMPOC (1.5.1)
[IpakTuueckoe 3aHsTHE
No 1 (camocTrosiTenbHas

caMo00pa3oBaHMs pabora)
JI4- oBnanenume marematmueckumu | Tema 1.2. PazBuTue moHATHS | YCTHBIM onpoc (m.5.1)
3HAHUSIMU u YMEHHUSAMH, | O YHCIIe [IpakTuueckoe 3aHsTHE

HEOOXOJMMBLIMH B IIOBCEJHEBHOM
JKM3HH, JUII OCBOEHHS CMEKHBIX
€CTECTBEHHO- HAYYHBIX TUCIUIUINH
U JUCHUIUIMH NMPOo(ecCHOHAIBHOTO

IMKIIa, ISt HOJTYYCHUS
oOpa3zoBaHusi B o00iacTsax, He
TpeOyrommx yriyOaeHHON

MaTeMaTHUYeCKOH IMOATOTOBKH

Tema 1.4. KopHu, crenenu u
Jorapupmbl

Tewma 3.3. MHOrOrpaHHMKH U
KpyTJble Tela

Tema 3.4. I[TpumeHeHnE OCHOB
CTEpPEOMETPUU B

No 1-2 (camocTtosTenbHas
paborta)

YCTHBIN OMPOC (1.5.1)
IIpakTHueckoe 3aHsaTHE
Ne 1-3
(camocrosiTenbHas
pabora)

[IpakTuueckoe 3aHsTHE
No 1 (camocTrosiTenpHas
paborta)

[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTrosiTenbHas

npodeccnoHanbHOM paboTa)
JeSITeIbHOCTH
JIS - TOTOBHOCTH M CITIOCOOHOCTH K Tema 1.7. Muterpan u ero YCTHBIN OITPOC
00pa30BaHUIO, B TOM YHCJIC NpUMCHEHHE (m.5.1)

caM000pa30BaHMIO, HA TPOTSIKEHUN
BCEU KU3HU

Tema 3.1. IIpsimble u
IJIOCKOCTH B IPOCTPAHCTBE
Tema 3.2. KoopauHaThl 1

YCTHBIN OIPOC (11.5.1)

YCTHBIN OMpocC (n.5.1)




BEKTOPBI

JI6 - co3HaTenbHOE OTHOIIEHUE K
HEIMPEPHIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCHEIIHOMN
pohecCHOHATLHOM u
00IIECTBEHHOM IeSITETbHOCTH

Tema 1.7. UuTerpan u ero
MPUMEHEHUE

YCTHBIN o1poc (m.5.1)

JI7 - rOTOBHOCTB U CITOCOOHOCTH K
CaMOCTOSITEIIBHOW TBOPYECKOU H
OTBETCTBEHHOM NEATEIILHOCTHA

Tema 1.3. @yHkuuu u
rpadguku

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTositenpHas
pabora)

JI8 - TOTOBHOCTH K KOJJIECKTHBHOM
pabore, COTPYJIHUYECTBY co
CBEpPCTHUKaMH B 00pa30BaTeIbHOM,
OOLIECTBEHHO TIOJIE3HOM, ydeOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOU U
JIPYTHX BUAAX JICSITEIHHOCTH

Tema 1.5. OcHOBEI
TPUTOHOMETPHUU

[TpakTHdeckoe 3aHsATHE
No 1 (camocrosiTenbHast
paboTa)

JI9 - OTHOUIEHUE K
PO ECCHOHAIBHON  IeITEIbHOCTH
KaK BO3MOXXHOCTH y4YacTus B
perieHuH JTUYHBIX,
0O0IIECTBEHHBIX,[OCYAAPCTBEHHBIXO
OIICHAIIMOHAIIBHBIX MPOOJIeM

Tema 2.1. KomOunaTtopuka

Tewma 2.2. DneMeHTbI TEOPUH
BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

[TpakTHdeckoe 3aHsATHE
No 1 (camocTrosiTenbHas
paborta)
IIpakTHueckoe 3aHsATHE
Ne 1 (camocTrosiTenbHas
pabota)

MeTanp CAMCTHBIC

M1 - ymeHnue onpeaensaTh ueiu
ACATCIIbHOCTH, 3a1aBaTh HapaMeTpH
1 KPUTEPHH UX JTOCTIKCHUS

Tema 1.3. @yHkumu u
rpaduxu

YCTHBIN OMPOC (1.5.1)

M2 - yMeHH€ BHOCUTb KOPPEKTUBBI
B J€ATEIIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM,
OIIEHUBATh PUCKHU MTOCIEIACTBHI
JIeITeIIbHOCTHU

Tema 1.4. KopHu, ctenenu u
sorapudMbl

Tema 1.6. Hauana
MaTeMaTHUYeCKOro aHaJIn3a.
IIpousBogHas u eé
MIPUMEHEHNE

Tewma 2.2. DneMeHTHI TEOPUU
BEPOATHOCTEHN U
MAaTeMaTUYECKON CTaTUCTHKHU
Tema 3.1. IIpsimble u
IJIOCKOCTH B IIPOCTPAHCTBE

[TpakTudeckoe 3aHATHE
Ne 1-3
(camocrosiTenbHas
pabora)
[TpakTudeckoe 3aHATHE
No 1 (camocTrosiTenbHas
paboTa)

[TpakTudeckoe 3aHATHE
No 1 (camocTrosiTenbHas
pabota)
[IpakTrueckoe 3aHsITHE
Ne 1 (camocTrosiTenbHas
pabota)

M3 - BiiajieHre HaBbIKAMU
MO3HABaTEJIbHOM, yueOHO-
HCCJIE0BATEIBCKON U IPOEKTHON
NeSITeIbHOCTH, HaBbIKaMU
paspelieHus mpooemM

Tewma 1.3. @yHkuuu u
rpaduku

[TpakTdeckoe 3aHATHE
No 1 (camocTrosiTenbHas
pabota)

M4 - cnocOOHOCTH U TOTOBHOCTE K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1ad,
MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS

Tema 3.2. KoopauHaTsl 1
BEKTOPHI

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIE Tela

YCTHBIN OTpOC (1.5.1)

YCTHBIN OTpOC (1.5.1)

MS5 - c1rtocoOHOCTE BBISABIIATE
MPUYUHHO-CJICICTBEHHBIC CBSI3HU H
aKTyaJu3MpOBaTh 33J1a4y,

Tema  3.1. Ilpsamble wu
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN ompoc (1.5.1)




BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJIUTh apryMEHTHI JJIs
JI0Ka3aTelIbCTBa CBOMX
YTBEPKICHUI, 3a1aBaTh TapaMeTpbl
U KPUTEPHUH PELICHUS

M6 - crtocOOHOCTBH aHATU3UPOBATH
MOJIyYEHHBIE B XO/I€ PEIICHUS
3a/1a4Ml pe3yNbTaThl, KPUTUIECKH
OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX

Tema 1.1.BBenecuune

YCTHBIN ompoc (1.5.1)

M7 - cnocobHOCTh BbIABHUI'aTh HOBBLIC
nacu, Inpcajiaratb OpPUIrHHAJIbHBIC
nmoaxoabl MW  pCIOCHUSA, CTABHUTDb
Hp06JI€MI>I " 3a7a4y, JOITyCKaroIIne
AJIbTCPHATUBHLIC PCIICHUS

Tema 1.4. KopHu, crenenu u
JorapupmMbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

Tema 2.1. KomOunaTopuka

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIE Tela

Tema 3.4. [IpumeHeHnEe OCHOB
CTEPEOMETPHUH B
podecCHOHATEHOM
JIeSITeIIEHOCTH

[TpakTHdeckoe 3aHsATHE
Neo 1-3
(camocTosATeIbHAS
paboTa)

[TpakTHueckoe 3aHsATHE
No 1 (camocrositenbHas
pabora)
IIpakTHueckoe 3aHsaTHE
No 1 (camocTosiTenbHas
paboTa)
[TpakTdeckoe 3aHsATHE
No 1 (camocrosiTenbHas
pabora)
[TpakTuueckoe 3aHaTHe
No 1 (camocTrosiTenbHas
paboTa)

MBS - BnajeHne HaBbIKAMHU
NOJy4YeHUsT HHPOPMAIIUH U3
UCTOYHUKOB Pa3HBIX THIIOB,
CIIOCOOHOCTBH CAMOCTOSITEILHO
OCYIICCTBIISATH TIOUCK, aHAIIH3,
CHUCTEMAaTH3AIMI0 ¥ HHTEPIPETAIUIO
WH(POPMAITUHU PA3IINIHBIX BHJIOB U
(dbopM npecTaBIecHUS

Tema 1.1.BBegenue

Tema 2.2. DneMeHTbI TEOpUHU
BEPOATHOCTEN U
MaTeMaTUYECKOU CTaTUCTUKHU

YCTHBIN ompoc (1.5.1)
YCTHBIH o1poc (m.5.1)

M9 - ciocoOHOCTH OCYILIECTBIATh
KOMMYHHUKAIIMU BO BCEX chepax
JKU3HU, apIyMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMATYaTh
KOHq)J'II/IKTHBIC CUTyalunu,
Pa3BEpPHYTO H JIOTUYHO U3JIaraTh
CBOIO TOUKY 3pEHUS C
MCTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tewma 3.1. [Ipsimble u
IUIOCKOCTH B IPOCTPAHCTBE

YCTHBIU OMPOC (1.5.1)

YCTHBIN OMPOC (11.5.1)

MI10 - cmocoOHOCTh IOHMMATh U
HCIO0JIb30BaTh MpeuMyIecTBa
KOMaHIHOM W  WHIMBUAYAIBHOU
paboThI;

IPpUHUMATh  LEIM  COBMECTHOHU
JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUSI 1O €€
JIOCTIDKEHMIO:  COCTaBJIATH  ILJIAH

Tema 3.3. MHOTOrpaHHUKH U
KpYTIJIbIE Tena

Tema 3.4. [IpumeHeHne OCHOB
CTEpEOMETPUU B
npodecCHOHATLHON

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

rpyMIoOBOE TBOPUYECKOE
3ananue (1.5.3)
[TpakTHdeckoe 3aHsATHE
No 1 (camocTrosiTenbHast
paboTa)




JCUCTBUM, paCHpENensiTb pOJU C
Y4ETOM MHEHUU YYaCTHUKOB
00CyXJ1aTh pe3yibTaTbl COBMECTHOU
paboTHI;

npeaiaraTh HOBBIE MIPOEKTHI,
OLIEHMBATL HAEHA C  IIO3UIUHA
HOBH3HBI, OpUTHMHAIBLHOCTH,

NPaKTUYECKON 3HAYUMOCTH;
OCYHICCTBJIATH TO3UTUBHOC
CTpaTErU4eCcKOe MOBEJICHHE B
PA3INYHBIX CUTyalludX, IPOSABJIATH
TBOPYECTBO U BOOOpakeHHe, OBITh
MHUIINATUBHBIM.

JCATCIIbHOCTH

TPYIIIOBOE TBOPUYECKOE
3amanue (1.5.3)

MI11 - ymeHue caMoCTOATENbHO
COCTAaBJIATH TUIAH PELICHUS
pOo0OJIEMBI C YY€TOM UMEIOIINUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHUN

Tema 1.1.BBenenune

Tema 1.2. Pa3zBurue nmousTus

O 4YucCJjic

Tema 1.3. @yHkuuu u
rpaduKu

Tema 1.6. Hauama
MaTeMaTUYEeCKOro aHaJIM3a.
[IpousBoanas u eé
MIPUMEHEHUE

Tema 1.7. Muterpan u ero
MIPUMEHEHUE

Tema 2.1. KomOGunaTopuka

YCTHBIN OTpOC (1.5.1)
[IpakTuueckoe 3aHsiTHE
Ne 1-2 (camocTtosTenbHas
pabota)

[TpakTueckoe 3aHsaTHE
No 1 (camocTrosiTenbHas
pabora)

[IpakTuueckoe 3aHsiTHE
No 1 (camocTrosiTenbHas
paboTa)

[TpakTudeckoe 3aHATHE
No 1 (camocTrosiTenbHas
pabota)
[IpakTryeckoe 3aHITHE
No 1 (camocTrosiTenbHas
pabora)

MI12 - crocoOHOCTH JaBaTh OLEHKY

HOBBIM CUTYaIHsIM, BHOCHUThH
KOPPEKTHUBBI B JIEeATEIBHOCTD,
OLICHUBATh COOTBCTCTBHUE
pe3yibTaTOB  LEISAM;  BJIAQJICHHE
HaBBIKAMH MMO3HABaTEILHOMI
pedaexcun KakK OCO3HAHMS
COBEPIIAEMBIX JNEUCTBUI u
MBICJIUTEJIBHBIX ~ TPOIIECCOB,  MX

pe3yJIbTaTOB U OCHOBAHUM;
WCIIOJIb30BaHHUE MPUEMOB
pedaexcuu s OLIEHKH CUTYAIlHH,
BBEIOOPA BEPHOT'O PEHICHHUS

Tema 3.2. KoopauHaTsl 1
BEKTOPHI

[TpakTUveckoe 3aHsTHE
No 1 (camocrosiTenbHas
pabora)

IIpeaMeTHBIE

IT1 - BHageHue METOAaMHU
JI0Ka3aTeJIbCTB, AITOPUTMAMHK
pelIeHus 3a/1a4; YMCHUE
(bopMyIIMPOBAThH OTPECIICHUS,
AKCHOMBI M TEOPEMBI, IPUMCHSTh
UX, TPOBOIMTH JI0KA3aTCIIbHBIC
PACCYX/ICHHS B XOJIC PELICHUSI

Tema 1.4. KopHu, crenenu u
JorapupmMbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

Tema 1.6. Hauama
MaTeMaTU4YEeCKOro aHaJIM3a.
IIpousBogHas u €€

yCTHBIH ompoc (1.5.1)
yCTHBIH ompoc (1.5.1)

yCTHBIH ompoc (1.5.1)




3azad

MpUMEHEHUE

Tema 2.2. DneMeHTHI TEOpUU
BEPOATHOCTEN U
MaTe€MaTUYECKOW CTaTUCTUKHU
Tema 3.1. IIpsimble u
IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.3. MHOTOrpaHHHUKHU U
KpYIJIbIE TEIA

yCTHBIN ompoc (11.5.1)

[TpakTHdeckoe 3aHATHE
No 1 (camocTrosiTenbHas
pabota)

yCTHBIN ompoc (11.5.1)

I12 - ymeHue onepupoBath
MOHSTUSIMH: CTEIICHb YNCIIA,
jorapudm yucna; ymeHue
BBITIOJTHATH BBIYUCIICHNE 3HAYCHHUN U
npeoOpa3oBaHus BEIPAXKEHUI cO
CTETICHSIMH | Jorapudmamu,
npeoOpa3oBaHus IPOOHO-
paIroHaTbHBIX BRIPAKCHUN

Tema 1.1.BBenenune

Tema 1.2. Pa3BuTne NOHATHS
0 YHCce

Tema 1.4. KopHu, ctenenu u
JorapudMbl

ycTHBIM ompoc (11.5.1)
yCcTHBIN ompoc (11.5.1)

yCcTHBIN ompoc (11.5.1)

13 - ymeHue onepupoBaTh
MOHSATUSIMU: PAllMOHAIBHBIE,
MppalMOHAJIbHbIE, IOKA3aTEIbHBIE,
CTETIeHHbIE, TIorapu(MUIECKHE,
TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEpPABEHCTBA, X CHCTEMBI

Tema 1.2. Pa3zButue nousTus
0 4HCIIE

[TpakTrueckoe 3aHATHE
Ne 1-2 (camocTosiTenbHas
pabora)

14 - ymeHue onepupoBath
HOHATHAMH: (QYHKITHS,
HenpepbIBHas QyHKIUS,
MPOU3BOHAS, TIEPBOOOpA3HAs,
OIIpeIeTICHHBIN HHTETPAN; YMCHHE
HAXOJUTh MPOU3BOIHbIC
9JIEMEHTapHBIX (QYHKIUH,
UCTIONB3Ys CIIPAaBOYHBIEC MAaTEPHAJIbI;
UCCIIE0BATh B IPOCTEHIIINX
ciydasx QyHKIHH HA
MOHOTOHHOCTb, HAXO/IUTh
HanOOJIbIINE M HAUMEHBIITHNE
3Ha4eHUs QPyHKIUI; CTPOUTH
rpaduKyi MHOTOYJICHOB C
UCTIONIb30BaHUEM arapaTa
MaTeMaTHYECKOTO aHAIIN3a;
HIPUMEHSTH IPOU3BOAHYIO MTPH
pelIeHNH 331249 Ha IBUYKCHUE;
pemaTh NpaKTUKO-
OpPUEHTHUPOBAHHBIE 3a/1a41 HA
HanOOJbIINE ¥ HANMEHBIIHE
3HA4YeHHUs1, HA HAXOXKJICHHUE Ty TH,
CKOPOCTH M YCKOPEHHS

Tema 1.3. @yHkuuu u
rpaduxu

Tewma 1.6. Hauana
MaTEMaTHYECKOI0 aHAJIN3A.
IIpousBogHas u eé
IIPUMEHEHHUE.

[IpakTuyeckoe 3aHATHE
Noe 1 (camoctosiTenbHast
pabora, TBOPYECKOEC
3aJ1aHKe)

yCTHBIH ompoc (1.5.1)

15 - ymenue onepupoBartsb
HOHATUAMU: pallMOHaJIbHAs
(GyHKIWMSA, TOKa3aTeNbHas QYHKIUS,
cTeneHHas pyHKIus,
Jorapudmuyueckas GyHKIus,
TPUTOHOMETpUYECKHE (DYHKIIUH,

Tema 1.4. KopHu, ctenenu u
Jorapudmpl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

IIpakTHueckoe 3aHsaTHE
No 1-3
(camocTrosTenpHas
pabora)

IIpakTHueckoe 3aHsaTHE
Ne 1 (camocTosiTelbHAs




oOpartHbie (YHKINU; YMEHHUE
CTPOUTH IpaUKH U3YUECHHBIX
(GyHKUIUH, UCTIOTB30BATh TPapUKU
IPU U3YYEHHUH TIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33124
U3 IpyTuX y4eOHBIX PEIMETOB U
3a71a4 U3 peajbHOU KU3HU;
BBIpaXKaTh (GOPMyJIaMH 3aBUCHMOCTH
MEXTY BEITUYMHAMU

pabota)

16 - ymeHue pematbh TEKCTOBbBIE
3a/1a4d pa3HbIX TUIIOB; COCTABIIATh
BBIpQXXCHUSI, YPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIEIOBATD
MOJIy4YEHHOE PEIICHUE U OLICHUBATh
PaBao0NOI00HOCTh PE3YJILTATOB

Tema 1.4. KopHu, crenenu u
JorapupmMbl

[IpakTrueckoe 3anstue No
1-3 (camocTosTenbHas
pabora)

I17 - ymeHnue onepupoBartsb
HOHATHSAMU: CpPEIHEee
apudMeTHIeCKoe, MeTnaHa,
HauOoJbIIee 1 HaNMEHbIIIee
3HA4YeHHUs1, pa3Max, AUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHUE
YHUCIIOBOTO Ha0Opa; yMEHHE
U3BJIEKaTh, HHTEPIIPETHPOBATD
UH(OPMALINIO, TIPEICTABICHHYIO B
Ta0nuax, Ha TuarpamMmax,
rpadukax, OTpaXKaromyro CBOHCTBA
pEaNbHBIX MTPOIIECCOB U SBJICHUI;
MPEJICTaBIISITh HH(DOPMAIIHIO C
MOMOIIBIO TAONHUI] ¥ AUATPAMM;
UCCIIEIOBATh CTATUCTUYECKUE
JIaHHBIC, B TOM YHCJIIE C
NpUMEHEHHEM TpapuuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB

Tema 2.2. DneMeHTbl TEOPUU
BEPOATHOCTEHN U
MaTeMaTHYECKON CTaTUCTUKU

yCcTHBIM ompoc (11.5.1)
[TpakTyeckoe 3aHsTHE
Nel (camocrosTenbHas
pabora)

[18 - ymenue onepupoBatb
MOHATUSMHU: CITyYalHBINA OMBIT U
CIIy4aifHOEe COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHCTISTH BEPOSTHOCTD C
UCIIOJIb30BaHNEM TpaduIecKuX
METOJIOB; TIPUMEHSTH (DOPMYJIBI
CIIOKEHHSI U YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
bakThl 1 HOPMYJIIBI IPU PEIICHUH
3a/1a4; OIEHUBATh BEPOSTHOCTHU
peasbHbIX COOBITHIA; 3HAKOMCTBO CO
CIIyYaifHBIMU BEJIMYUHAMH; YMEHUE
MPUBOIUTH MPUMEPHI MPOSIBICHUS
3aKoHa OOJBIINX YKCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

Tema 2.1. KomOGunaTopuka

Tema 2.2. DneMEeHTHI TEOpUU
BEPOATHOCTEN U
MaTeMaTUYECKOW CTaTUCTUKHU

IIpakTHueckoe 3aHsaTHE
Nel (camocrosiTenpHas
paboTa)

ycTHBIH ompoc (11.5.1)

[TpakTrueckoe 3aHaTHe
Nel (camocrosiTenbHas
pabota)

19 - ymeHue onepupoBaTh

Tema 3.1. IIpsimble u

yCTHBIN ompoc (1.5.1)




HNOHATUSIMHU: TOYKA, IIpsiMas,
IUIOCKOCTB, IPOCTPAHCTBO,
JBYI'PaHHBIN yTOJI,
CKPEILMBAIOIINECS IPSMBIE,
[apauIeIbHOCTD U
NEPIECHIUKYJIAPHOCTD MPSIMBIX U
IJIOCKOCTEM, Yroil MEXAY IIPSIMBIMU,
YTOJI MEXAY IPSAMOM U INIOCKOCTHIO,
YIOJI MEXY IIIOCKOCTSIMU,
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHue MEXIy MpsSMBIMU,
paccTosTHUE MEXKY MJIOCKOCTSMU;
YMEHHUE UCIIOJIb30BATh [IPU PELICHUN
3a7ja4 U3y4eHHbIE (DAKThl U TEOPEMBI
IJIAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
Mupa

IJIOCKOCTH B IPOCTPAHCTBE

I110 - ymenue onepupoBath
MOHSTUSMH: MHOTOTPaHHUK,
CEYeHHEe MHOTOTpaHHHKa, KYO,
napaieNenure], mpusma,
nupaMuja, GUrypa u IoBepXHOCTh
BpallleHUs, IIWINHIP, KOHYC, TI1ap,
cthepa, ceueHus: GUTYphI BpaIICHUS,
IUIOCKOCTB, Kacatomasicst chepsl,
WIMHpPA, KOHYCa, TUIOIIA b
MOBEPXHOCTU MTUPAMU/IBI, TPU3MBIL,
KOHYca, IMINHPA, TUIOIIA/h
cdepsl, 00beM KyOa,
PSIMOYTOJIBHOTO TIapajuiesienuea,
MUPAMHUJIBI, TPU3MBI, IIMIIAHIPA,
KOHYyca, Il1apa; yMeHue n300paxarb
MHOTOTPaHHHUKH ¥ TIOBEPXHOCTH
BpallleHHUs1, UX CEYEHUS OT PYKH, C
MOMOIIIHIO YePTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE Pacrlo3HaBaTh MPaBUIIHHBIE
MHOTOTPaHHUKHU

Tema 3.1. IIpsimbie u
IJIOCKOCTH B IIPOCTPAHCTBE

Tewma 3.3. MHOrOrpaHHMKH U
KpYTJble Tesa

[TpakTUveckoe 3aHsTHE
No 1 (camocTrosiTenbHas
pabora)

yCTHBIH orpoc (11.5.1)

[111 - ymeHue onepupoBaTh
HOHATUSAMU: JBU)KEHUE B
IPOCTPAHCTBE, MOA00HBIE (DUTYPHI B
IPOCTPAHCTBE; UCIIOJIb30BATh
OTHOILEHHUE IIJI0IaneH
MOBEPXHOCTEH U 00bEMOB
NOJOOHBIX (DUTYD MPH PELICHUN
3aja4

Tewma 3.3. MHOrorpaHHMKH U
KpYTJble Tesa

Tewma 3.4. [IpumeHeHne OCHOB
CTEPEOMETPHUH B
npodeccHoHaATBEHOM
JIeSITEeIEHOCTH

yCTHBIH orpoc (11.5.1)
[IpakTHueckoe 3aHITHE
Nel (camocrosTenbHas
pabora)

[TpakTudeckoe 3aHATHE
Nel (camocrosiTenpHas
paboTa)

[112 - ymeHue BBIUUCIATH
reOMEeTPUYECKUE BEIMYMHBI (AJIUHA,
yroJl, IIouaap, 00beM, II0a b
IOBEPXHOCTH ), UCTIONIb3Ys

Tewma 3.3. MHOrOrpaHHUKH U
KpYTJble Tena

Tema 3.4. IlpumeHeHre OCHOB

[IpakTuueckoe 3aHsiTHE
Nel (camocrosiTenpHas
pabota)

[TpakTHueckoe 3aHsiTue




U3y4eHHBIE (POPMYIIBI U METOBI

CTEPEOMETPHUH B
npodeccuoHanbHOM
JeSITeTIbHOCTH

Nel (camocrosiTenbHas
pabora)

I113 - ymenue onepupoBath
MOHSATUSIMU: TIPSIMOYTOIbHAS
CUCTeMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPUHATHI
BEKTOPA, CKaJsIpHOE MPOU3BEICHHE,
YTOJI MEX1y BEKTOpaMu, Cymma
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA
Ha YKCJIO; HAXOJIUTh C TTIOMOIIBIO
U3YYEHHBIX (DOPMYIT KOOPIAUHATHI
CEpeIMHBl OTpE3Ka, pacCTOSHUE
MEX/y IBYMsI TOUKaMHU

Tema 3.2. KoopauHaTsl 1
BEKTOPHI

yCTHBIN ompoc (11.5.1)
[TpakTudeckoe 3aHATHE
No 1 (camocTrosiTenbHas
paboTa)

[114 - ymeHue BbIOUparth
HNOAXOJAIMN U3YYEHHBIA METOJ IS
pelieHns 3a/1a4k, pacro3HaBaTh
MaTeMaTH4eckue QaxkTbl 1
MaTeMaTHYECKHUEe MOJIEIH B
IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE
IIPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH
POCCHUICKON U MUPOBOM
MaTE€MaTUYECKON HAyKH

Tema 1.1. Beenenue

Tema 1.6. Hauama
MaTEeMaTHUYECCKOTO aHaI13a.
[IpousBognas u €€
MIPUMEHEHUE.

Tema 1.7. Uuterpan u ero
MIPUMEHEHUE

Tema 2.1. KomOuHaTopuka
Tema 2.2. DneMeHTHI TEOPUH
BEPOATHOCTEHN U
MaTeMaTUYECKON CTaTUCTHKH
Tema 3.1. IIpsimbie u
MJIOCKOCTH B IPOCTPAHCTBE

Tema 3.2. KoopauHaTsl 1
BEKTOPHI

Tewma 3.3. MHOrOrpaHHMKH U
KpYyTJble Tena

Tema 3.4. [IpuMeHeHuE OCHOB
CTEPEOMETPHUU B
npodeccuoHanbHOM
JIeATEITbHOCTH

yCTHBIH ompoc (11.5.1)
[IpakTUdeckoe 3aHsITHE
No 1 (camocrositenbHas
pabora)

YCTHBIN o1poc (m.5.1)
[IpakTuueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
paboTa)

YCTHBIN OTPOC (1.5.1)
[IpakTuueckoe 3aHsiTHE
No 1 (camocTrosiTenbHas
paboTa)

YCTHBIN OTpOC (1.5.1)
[IpakTuueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
paboTa)

[TpakTHueckoe 3aHsATHE
No 1 (camocrosiTenbHas
pabora)
[IpakTuueckoe 3aHsiTHE
No 1 (camocTrosiTenbHas
pabota)

[IpakTueckoe 3aHsaTHE
No 1 (camocTrosiTenbHas
pabora)

JI1s OLleHKM JOCTHKEHUS 3aIUIaHMPOBAHHBIX PE3ysIbTaTOB OOY4YEHMs MO MpEeAMETy pa3zpaboTaHbl
KOHTPOJIBHO-OLICHOYHBIE CPEACTBA Ul IPOBEACHUSA TEKYILUEr0 KOHTPOJ U IPOMEXKYTOYHOU

aTTECTaIlM1, KOTOPhIE MPUJIAraloTcs K padodeil mporpaMMe mpeameTa.
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1 O01ue cBeaeHus

@®onp oueHouHblx cpencts (manee — @OC) mpenHazHayeH ISl KOHTPOJS U OLIEHKH
00pa30BaTeNbHBIX JOCTHKCHHIA OOyYarOIUXCs 1Mo mporpamme ydebnoro mpeamera OOILO07
MaremaTtuka.

®OC BKJIIOYAIOT B ce0s KOHTPOJIBHBIC MaTEPUANTBI ISl TPOBECHUS TEKYIIETO KOHTPOJIS
YCIEeBaEMOCTH M MPOMEXKYTOUHOM aTTecTallud MO MPeaMETy, KOTopas MPOBOAMUTCA B (opme
9K3aMeHa (C HCIOJIh30BAaHUEM OIICHOYHOTO CPEACTBA — YCTHBIM Ompoc B (opMe OTBETOB Ha
BOIPOCHI OMIIETOB, BHITIOJHEHUE MUCbMEHHBIX 3aJaHUil)

2 Ilnanupyemble pe3yabTaTbl OOyYeHHSI 1O TMpPeAMeTy, oOecrnedyuBaKOLIUe
pe3yJbTaThl 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbI

Kon
pe3yiabTara Haumenosanue pesynbrara 00ydeHus'
00yueHus!
1 c(OpPMHUPOBAHHOCTh NPEACTABICHUN O MaTEMaTUKE KaK YHUBEPCAJILHOM A3bIKE HAYKH,

CpeICTBE MOACIUPOBAHUS SIBICHUI U MPOILIECCOB, UACSIX U METOIAX MAaTeMAaTHUKU
IIOHMMaHUE€ 3HAYUMOCTH MATeMaTMKU U1  Hay4YHO-TEXHHYECKOro IMporpecca,
JI2 c(hOpMUPOBAHHOCTH OTHOIIIEHUS K MATEMATHKE KaK K YaCTH 00IIe9eTI0BeYeCKON KYIbTYPHI
yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHSI MATEMATHKH, BOJIFOIMEH MaTeMaTHYSCKUX HICH
Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPAKECHUS, AITOPUTMUYCCKON
JI3 KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YpOBHE, HeoOXomuMoMm il Oyaymien
po(eCCUOHANBHON JISATEIILHOCTH, JIJIsl IIPOJIOJIKSHHS 00pa30oBaHus U caM000pa30BaHus
OBJIaJICHHE MaTEeMAaTHYECKUMU 3HAHWSMH W YMEHHUSIMHU, HEOOXOJAUMBIMH B TIOBCEAHEBHOM
J)KU3HU, MJI1 OCBOEHHS CMEXKHBIX €CTECTBEHHO- HAyYHBIX JAMCIUIUIMH M JUCIUIUIMH

14 MpoeCCHOHANBHOTO IUKIIA, IS MMOMy4YeHHs1 00pa3oBaHUsl B OOJACTSIX, HE TPeOYIOINX
YIIyOJIeHHOW MaTeMaTHIeCKON TOTOTOBKH

15 TOTOBHOCTh H cvnoc06HOCTL K oOpa3oBaHWIO, B TOM YHCIIe caMOOOpa30BaHWIO, Ha
NPOTSHKCHUH BCEH JKU3HH

16 CO3HATEeNIbHOE OTHOIIEHHE K HENpPEpbIBHOMY OOpPa30BaHUIO KaK YCJOBUIO YCIEITHON
po(ecCHOHANTBHON M OOIIECTBEHHOM NI TEIbHOCTH

7 TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIHHOW TBOPYECKOW ¥ OTBETCTBCHHOU
JIeSITeIbHOCTH
TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMH B

JI8 o0pa3oBaTeinbHOHN, OOIECTBEHHO-IONE3HOW, Y4eOHO-NCCIIeIOBATEIhCKON, MPOSKTHON U
JPYTUX BUJIAX JACATEIbHOCTH

119 OTHOULICHUE K NMPO(eCcCHOHATBFHON AEATENFHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHUU

JIMYHBIX, O6H.[€CTBGHHI>IX, IroCyaapCTBCHHEIX, O6H.[€HaI_II/IOHaJ'IBHBIX Hp06J'IeM
M1 YMCHHUC OIIPCACIIATH HCIN JCATCIIbHOCTH, 3a1aBaTh MapaMCTPhbl U KPUTCPHUH UX JOCTHIXKCHUA
YME€HHUE BHOCUTHb KOPPEKTUBBI B ACATCIBHOCTH, OLICHMBATH COOTBETCTBUE PE3YJIHLTATOB

M2 CJIAM, OOCHUBATh PUCKHU HOCHCI[CTBI/Iﬁ JACATCIIBHOCTHU

M3 BJIaJCHUEC HaBbIKaMU HOBHaBaTGHLHOﬁ, y‘-IC6HO— HCCHCHOB&TCHLCKOﬁ n HpOGKTHOﬁ
JACATCIbHOCTH, HABBIKAMM pa3pCIICHUA np06neM

M4 CITOCOOHOCTh X TOTOBHOCTH K CaMOCTOATEIIBHOMY ITONCKY METOJAOB PECIICHUSA ITPAKTHYUCCKUX

3a/1a4, IPUMEHCHHUIO Pa3IUYHBIX METOIOB TTO3HAHUS

CIIOCOOHOCTh BBISIBIISITh NMPUYHMHHO-CIEACTBEHHBIC CBSI3U W aKTyallM3UPOBaTh 3ajladvy,
M5 BBIIBUTaTh TUIIOTE3y €€ PELIEHUs, HAXOAUTh APTyYMEHTHI U JOKAa3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a71aBaTh TAPAMETPhI M KPUTSPUH PEIICHUS

CIIOCOOHOCTh aHAJTM3UPOBATh TIOJYUYCHHBIE B XOJIE PEIICHUS 33Ja4d Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATH UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBUAX
CIIOCOOHOCTH BBIZBUTATh HOBBIE WJEH, MPEIaraTh OPUTHHAIBHBIC TTOJXOIBI H PEIICHUS,
CTaBHUTh MTPOOJIEMBI U 33a4H, JOMYCKAIOIIME AIbTEPHATUBHBIC PEILICHHS

BJIAJICHUE HABBIKAMHU TOTYYCHUS HH()OPMAIIUU U3 HCTOYHUKOB Pa3HBIX THIIOB, CIOCOOHOCTh
M8 CaMOCTOATENBHO OCYUIECTBIISITh IMOMUCK, aHajiu3, CHUCTEMATHU3alUI0 U HHTEPIPETAIUIO
nH(pOpMAITMHN pa3IMYHBIX BUIOB M GOPM IpEICTaBICHUS

M6

M7
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M9

CIIOCOOHOCTH OCYIIECTBIISTh KOMMYHHKAIIMK BO BCeX cepax jKW3HH, apryMEHTHPOBAHHO
BECTH JUAaJIOT, YMETh CMATYaTh KOH(QIMKTHBIE CHUTYaIlUH, Pa3BEPHYTO U JIOTHYHO M3JaraTh
CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJCTB

MI10

CIIOCOOHOCThH TIOHUMATH M UCIIOIB30BaTh IPEUMYINECTBA KOMAHIHONW M WHIMBHIYaJIbHON
paboTHI;

MNPUHUMATh LEJIH COBMECTHOW JAEATENBbHOCTH, OPraHW30BBIBATH U KOOPAMHUPOBATH
JeHCTBUS 1O €€ JOCTH)KEHMIO: COCTABIIATH IUIAH JACHCTBUM, paclpelesTh POJIH C YIeTOM
MHEHHUH YYaCTHHKOB 00CYKIATh Pe3yJIbTaThl COBMECTHOU paOOTHI;

mpeaJiaraTh HOBBIE NPOEKTHI, OIICHWBATh HJEH C MO3MLUH HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTHYECKOW 3HAYUMOCTH;

OCYIIECTBIISITH MO3UTHBHOE CTPATETMYECKOE TIIOBEJCHHE B PA3NIMYHBIX CHUTYAIHX,
IPOSIBIISITH TBOPUECTBO M BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

MIl11

YMCHHE CaMOCTOSITEJIbHO COCTaBISTh IUIAH PEHICHHS MPOOJIEMbI ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M ITPEAIIOYTCHHIMA

M12

CIIOCOOHOCTH /1aBaTh OIICHKY HOBBIM CHTYAIlWsIM, BHOCHTh KOPPEKTHUBHI B JESITEIHHOCTS,
OLIEHHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIa/ICHUE HABBIKAMU ITIO3HABATENBHON peIIeKCHU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUN
1 MBICJIUTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUN;

MCIOJIb30BAHKME IPUEMOB pe)ICKCHHM JUIS OLICHKHM CUTYAIlMH, BbIOOPA BEPHOIO PELICHHMS

I11

BIIQJICHUE METOJaMHU  JOKa3aTeNbCTB, alNTOPUTMaMH  pEUICHUS  3a7a4, yMEHHue
(hopMynmpoBaTh OMpEAENCHHs, aKCHOMBI H TEOPEMBI, MPUMEHSTh WX, TPOBOJIUTH
JIOKa3aTeIbHbBIC PACCYKJICHHS B X0JIe pelIcHUs 3a1ad

112

YMCHHE ONEPUPOBATh MOHITHIMU: CTCIICHb YKCIa, JorapuM YuCiIa; YMEHHUE BBIMOIHSATH
BBIYHCJICHUE 3HAYCHUN M MPEoOpa30BaHUS BBHIPAKEHUN CO CTENCHIMH W JIOTapu(MaMu,
npeoOpa3oBaHus ApOOHO-PAMOHATLHBIX BhIpaKEHUH

113

YMEHHE OIEPUPOBATH IOHATHAMU: PALMOHAIBHBIE, MUPPALMOHAIBHBIE, ITOKA3aTEIbHBIE,
CTETICHHbIC, JIOTapU(MHUUECKHE, TPUTOHOMETPUYECKHUE YPaBHEHHS W HEPaBEHCTBA, HX
CUCTEMBI

114

YMEHHUE OIEpUpOBaTh NOHATUAMH: (YHKUHMS, HENpepblBHAS (yHKIMSA, NPOU3BOIHAS,
repBooOpa3Hasi, ONpeIeIeHHbI HHTErPaT; YMEHIE HAXOTUTh IIPOU3BOIHBIE SJIEMEHTaPHBIX
(GyHKUWH, HWCMONB3Yys CIPaBOYHBIE MaTepHajbl; MCCIENOBATh B MPOCTEUIIMX CIydasx
(yHKIMY HAa MOHOTOHHOCTb, HAXOIUTh HAaHOOJbIINE U HAUMEHBIINE 3HAUCHUs (QyHKUIUH;
CTPOUTH I'pa(Ku MHOTOWIEHOB C MCIIOJIb30BAaHUEM allllapaTa MaTeMaTHUYECKOrO aHAJIN3a;
NPUMEHATh TPOU3BOAHYIO IpH pEHIeHWH 3aJad Ha JBUKEHHE; pellaTh MPaKTHKO-
OpPHEHTHPOBAaHHBIC 3a7a4ll Ha HAaUOONbIINE M HAWMEHBILIME 3HAYCHUS, Ha HAXOXKICHHE
ITyTH, CKOPOCTH U YCKOPEHUS

I15

YMEHHUE ONEepPUPOBATH MOHATHAMHU: palMoOHANbHas (QYHKIMS, TOKa3aTelbHas (QYHKIWS,
cTerieHHass (QyHKUUs, jorapudmuueckas (QyHKIMSA, TpPUTOHOMETpUYeckue (GyHKIHY,
oOparHble (YHKIHMH; yMEHHE CTPOUTH TIpaUKd H3y4YCHHBIX (YHKLMHA, HCIIOIb30BATh
rpaguky TpU M3YYEHHH MPOLECCOB M 3aBHCHMOCTEH, NPH PEIICHUH 3a1ad U3 IPYTHX
yUeOHBIX TIPEAMETOB U 33j1a4 U3 peallbHOH KHU3HU; BhIpaKaTh (popMylamMu 3aBUCUMOCTH
MEXIy BEIMUUHAMU

I16

YMEHHE pellaTh TEeKCTOBBIE 3aJladyd Pa3HbIX THIIOB (B TOM YHCJE Ha MPOIEHTHI, JOIU U
4acTH, Ha JBW)KEHHE, paboTy, CTOMMOCTh TOBapOB W YCIyT, HAJIOTH, 3a/a4u U3 o0jacTu
yhpaBlieHHS JTUYHBIMH M CEMEHHBIMU (DMHAHCAMM); COCTABISTH BBIPAKCHUS, YPaBHEHHS,
HEPABEHCTBA M HUX CHUCTEMBI [0 YCJIOBHIO 33/1a4d, UCCIEAOBATH MOJYYEHHOE pELICHUE U
OIIEHMBATh MPABIONOI00HOCTh PE3yIbTATOB

117

YMCHHE OICPUPOBATh MOHATUSAMH: CpEIHEE apU(PMETHUYSCKOe, MeAuaHa, HauOoJIbIIee U
HauMcHbIIIee 3HAUCHUS, pa3Max, IUCIIePCHsl, CTAaHAaPTHOE OTKIOHEHHUE YHCIOBOTO Habopa;
YMEHUE U3BJICKATh, HHTEPIPETUPOBATH HH(POPMAIIUIO, TIPEJCTABICHHYIO B TaOIUIAX, HA
quarpamMmax, rpadukax, OTPaKalolyl0 CBOWCTBAa pEalbHBIX IPOIECCOB U SIBICHUH;
MPEICTaRIATh MHGOPMAIMI0 C TIOMOINBI0 TaOJMIl W JAMarpaMM; HCCIICOBATh
CTaTHCTUYECKHE JaHHbIE, B TOM 4YHCIIE C TNPUMEHEHHEM TpadUYeCKHuX METOJ0B U
DJIEKTPOHHBIX CPEACTB

118

YMEHHE OIICPHUPOBATh MOHATHUSIMH: CIIYYalHHBIN OIBIT M CIIy4aliHOE COOBITHE, BEPOSITHOCTh
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CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOATHOCTD C MCIOJIB30BAaHUEM TpadUIeCcKUX
METOAOB; MPUMEHSTH (POPMYJIBI CIOKEHHSI 1 YMHOXCHHUS BEPOSITHOCTEH, KOMOMHATOPHBIC
¢daxTel ¥ (HOpPMYNBI IIPHU PEILICHUH 3a7ad; OLCHUBATh BEPOSTHOCTU pEalbHBIX COOBITHH;
3HAKOMCTBO CO CIydallHbIMU BEJIIMYMHAMH; YMEHHE NPHUBOAMTH IPHUMEPHI IPOSBICHUS
3aKOHa OOJIBLIMX YUCEJ B MPUPOJHBIX U OOIECTBEHHBIX SIBICHUIX

19

yYMEHHE ONIepUpOBaTh MOHATUAMU: TOUKA, IPSIMas, TNIOCKOCTh, POCTPAHCTBO, ABYTPaHHBIN
Yroji, CKpEUIMBAIOLIUECS NpsSMbIE, MAPAIEIbHOCTh U NEPHEHIUKYISIPHOCTh MNPSAMBIX U
IJIOCKOCTEH, YToJ MEXAY MPSIMBIMH, YTOJN MEXIY MPSIMON M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMM, PAcCTOSHHE OT TOYKH [0 IUIOCKOCTH, PAcCTOSHHE MEXIY NPSMBIMH,
paccTosIHUE MEXAY IIOCKOCTSIMU; YMEHHUE UCIOJIb30BaTh IIPU PELLIECHUU 3a/1a4 U3YUYEHHBIC
(hakTHI ¥ TEOpeMBI IIAHUMETPHUN; YMEHHE OIICHWBATh pa3Mepbl 0OBbEKTOB OKPYKAIOIIETO
MHUpa

I110

YMCHHE OIEPUPOBATh TOHSATHSAMH: MHOTOTPAaHHUK, CEUCHHE MHOTOTpaHHHKA, KyO,
MapajulesennIie]], Ipu3Ma, TupamMuaa, Gurypa u IOBEpXHOCTb BPAIEHHUS], IIMITUHAD, KOHYC,
map, cdepa, cedeHus GUTYPHI BpAIICHUS, TUIOCKOCTh, Kacarommasics chepsl, MIIHHIPA,
KOHYCAa, TUIOIIAb MOBEPXHOCTH IMMPAMHU/IBI, IPU3MBI, KOHYCA, [IMIUHIPA, TUIOIIAL Chepsl,
00BeM Ky0a, IPSMOYTOIBHOTO IMapalljieNIenuIe 1a, TMPaMUIbI, IPU3MBL, IIHITHHIPA, KOHYCA,
mapa; yMeHue M300pakaTh MHOTOTPAHHWUKHA W TIOBEPXHOCTH BpAIICHHS, UX CEYEHUS OT
pYKH, C TIOMOIIBIO YEPTENKHBIX HWHCTPYMEHTOB M DJICKTPOHHBIX CPEACTB; YMCHHE
pacmo3HaBaTb CHMMETPUIO B MPOCTPAHCTBE; YMEHHUE paClO3HABATh MPABUJIIbHBIC
MHOTOTPaHHUKH

11

YMEHHE OIEePUPOBATh TOHSTHIMH: NBIKCHHE B TPOCTPAHCTBE, MOMOOHBIE (GUTYPHI B
MIPOCTPAHCTRE; UCIIOJIb30BATh OTHOIICHUE TIIONIA/Iei MOBEPXHOCTEH U 00BEMOB MOTOOHBIX
(hHUryp IpH peIIcHUH 33134

112

YMEHHE BBIYHCIIATh TE€OMETPHUECKHE BETHIMHBI (TTMHA, YTOJI, IUIOMaab, 00heM, IDIOIalb
TIOBEPXHOCTH ), HCIIOJIb3YsI M3yUYCHHBIE (hOPMYIIBI M METOIBI

113

YMEHHE OIEePUPOBATH MOHATHUSMHU: MPSIMOYIOJbHAS CHCTeMa KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAISIPHOE IIPOU3BEIEHUE, YTOI MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEACHHE BEKTOpPa HA YHCIIO; HAXOJHWTH C MOMOIIBI0 M3yUEHHBIX
(hopMyJT KOOPAMHATEI CEPEINHBI OTPE3KA, PACCTOSHNUE MEXAY ABYMS TOUKAMU

114

YMCHHE BBIOMPATh MOIXOMASIIUN U3YYCHHBIM METOJ JUIS PEIICHUs 3a/lady¥, pacliO3HAaBaTh
MaTeMarndeckue (akThl U MaTeMaTHYECKHWE MOJIENM B TPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B MCKYCCTBE; YMEHHME NPUBOJUTH MPUMEPHl MaTEMaTUYECKUX OTKPBITUI
POCCHICKON U MUPOBOM MaTeMaTHYECKON HAYKHU




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMBbIM pe3yJibTaTaM 00y4eHus

3.1 CpeacrBa, npuMeHsieMble 1JI OLlEHKH YPOBHS T€OPEeTHYECKOI MOAT0TOBKHU

Kpatkoe Kon HanmeHnoBaHue OLEHOYHOTO
HaMMCHOBAHUC | oy y, 5 Cpe/ICTBa U MPEACTABIICHHUE €T0 B
paszena Tara Ioka3aTens? oBIageHUs DOC3
(Momysst) / pe3yabTaTaMHu 00ydeHUs >
TEMEL o0yue Texymmii IIpomesxyTounas
npeaMera HUSA KOHTpOIIB* aTrecTanus’

Paznen 1. Anreopa.

Tema 1.1
Bsenenue

1114

CrocoOHOCTh ePEUUCTUTh 00IaCTH
NPUMEHECHHUSI MATEMATHKH B
peabHOM KHU3HHU, Ha3BaTh OCHOBHBIX
YUCHBIX-MAaTEMAaTUKOB U UX BKJIad B
HAyKy

I12

Croco0GHOCTh IEPEINCITHTD
OCHOBHBIE MaTEMAaTHYECKHE
MOHATHS, O0BICHUTD KaXI0€ U3 HUX,
CBSI3aTh 3TU MOHATHUS C PEATbHBIMU
SIBIICHUSIMHA

M6

CriocoOHOCTh aHAIM3UPOBATH paHee
MOJYYEHHBIH ONBIT, 00BSICHUTH CBOIO
TOYKY 3pEHHS

MI11

CriocoOHOCTE KITacCU(UIIIPOBATH
CBOM 3HAHUS

M8

CrocoOHOCTh aHATTU3UPOBATh,
0000111aTh U I€eNIaTh BEIBOIBI,
OMHpPasiCh Ha 3HAHUS U3 PA3TUUIHBIX
MPEIMETHBIX 00J1acTel

J1

CrocoOHOCTb OOBSICHUTE SIBJIEHUE
OKPYKaIoIIEero Mupa
MATEMATUYCCKUM S3BIKOM

Yemmnouii onpoc
(n.5.1)

Tema 1.2.
Pa3sutne
MOHSITHS O
qHCIIe

112

CrocoOHOCTh OMPEIEIUThL OCHOBHBIE
YHCIIOBBIC MHOXKECTBA, YIIOPSIOYHTh
nx. CrrocoOHOCTh OOBSICHHUTH
HAaJINYHNEC MHOXXECTBA YHUCJIOBBIX
CHCTEM.

J1

CriocoOHOCTE OOBSICHUTE  SIBJIEHUE
OKPYKaroILEro Mupa
MaTEMAaTHYECKUM SI3BIKOM

J14

CriocoOHOCTh 0OHApPYKUBATh CBSI3U
MEXIy IUCIHUIUTNHAMH,
UCIIOJIb30BaTh MaTeMaTnIecKue
MpUEMBI IPH PELICHUH 3a/1a4 U3
JPYTHX HayK M B IIOBCEIHEBHOM
KHU3HN

Yemmuwuii onpoc
(n.5.1, sonpocul
1-3)

Koumponvnas
paboma (n.6.2,
eéapuanm 1-2,
3a0anus 1-3)
PasnoyposHesoie
3a0au4u U 3a0aHUs
(n.6.3, sapuanm
1-2, 3a0anue 19)

Tema 1.3.
DyHKIUYU U
rpaduku

M1

CrocoOHOCTh COCTaBIATH [UIAH
JIETEbHOCTH

J3

CriocoOHOCTB UCCIIEN0BATH SABJICHUE
1 JIeJIaTh BBIBOJIBI O TTOJTYYSHHBIX
3aKOHOMEPHOCTIX

Yemuwii onpoc
(n.5.1, eonpocwi
4-8)

Bonpocwt ons
axzamena (n.6.1)
Koumponvras
paboma (n.6.2,
eapuanm 1-2,
3.4-6)

Tema 1.4.
Kophwu,

I11

CriocoGHOCTE CPOPMYITHPOBATH
JIOKa3aTeIbCTBO PELICHHS,

Yemmnwui onpoc
(n.5.1, sonpocwl

Bonpocul ons
oxzamena (n.6.1)




Kparkoe Kon HanMeHOBaHKE OLIEHOYHOTO
HaNMCHOBAHUC | oy, s CpEJICTBA M MPE/ICTABJICHHE €T0 B
pasznena [lokazaTenb” oBnageHUs DOCS
(Momyss) / tata pesyJbTaTaMu 00yuYeHus ™
TEMEI o0yue Texymmii IIpomexxyTouHas
npeamera HUS KOHTpOIIB* arrecranus’
CTEIECHU U MIPEIOCTABUTH APTYMEHTBI 9-34) Konmponvnas
Ja0orapuQMsl CrnocoOHOCTh OOHApPYKHUBATh CBS3U paboma (n.6.2,
MEXIy JUCLUILIMHAMU, sapuanm 1-2,
14 KCII0JIb30BaTh MaTeMaTU4eCcKue 3.7-15)
MpPUEMbl TPU PEIICHUM 3a1ad U3 PasnoyposHesoie
JIPYTHX HAYK U B TIOBCETHEBHOM 3a0auu u 3a0aHus
KU3ZHH (n.6.3, sapuanm
Cr1ocoOHOCTH CBOOOIHO 1-2, 3a0anus 10,
[12 | onepupoBaTh MOHSTHIMHU: CTEIICHb 16, 17, 19)
YpClia, JJorapudMm Jrciia
Cnoco6HOCT CHOPMYITHPOBATH Bonpocul ons
Tema 1.5. I11 JIOKa3aTeNIbCTBO PEIIeHUs, Vemuuiii onpoc akzamena (n.6.1)
OcCHOBEI MPEJIOCTABUTh apTyYMEHTHI (n.5.1, sonpocs: Pasnoyposnesvie
TPUTOHOMET- CniocoOHOCTh OOBSCHHUTH CBOIO 3 5'_ 5 7} 3a0ayu U 3a0anus
puun M9 TOYKY 3pEHHUS], UCTI0JIb30BATh (n.6.3, sapuanm
aJICKBaTHEIC SI3BIKOBEIC CPEJICTBA 1-2, 3a0anue 18)
CriocoOHOCTB cHOpMYITHPOBATH
Tema 1.6. 111 JI0Ka3aTeNbCTBO PEIICHHUS, Bonpocwt ons
Hauana MIPEIOCTABUTH APTYMEHTBI ax3amena (n.6.1)
MaremaTtuuec CrocoOHOCTh MPOAHATH3UPOBATh Yemuouii onpoc | Pasnoyposrneguie
KOT'O aHajIu3a. I HCTOPHIO PA3BUTHS MAaTEMAaTHKU U (n.5.1, sonpocwul | 3a0auu u 3a0anus
HpOI/ISBO,I[Haﬂ COOTHECTH €€ C Hay4HO- 58—65) (n.6. 3, 8apuanm
ueé TEXHUYECKHUM IPOTrPeccom 1-2, 3a0anus 1-5,
MIpUMEHEHUE 4 CriocoOHOCTh TPUMEHSITh 13)
MIPOU3BOAHYIO TIPY PEUICHUH 3324
CriocoOHOCTh aHATM3UPOBATH Bonpocbt ons
Tema 1.7. 114 | MOTYUCHHBIC 3HAHHS U HCTIONL30BATE ) axzamena (n.6.1)
WX JUTS OTICAHUS PeaTbHBIX Yemuwiii onpoc | Pasnoypogueguvle
WNurerpan u N
ero 3aBHCUMOCTEH (n.5.1, sonpocwvl | 3a0auu u 3a0anus
MIPUMEHEHUE CrocoOHOCTh MOICPKUBATh 66-73) (n.6.3, sapuanm
J16 1-2, 3a0anus 6, 7,

HHTECPEC K ACATCIIBHOCTHU

12)

Pasnen 2. KomounaTopu

Ka, CTATUCTUKA U TCOpUA BepOﬂTHOCTeﬁ.

CrocoOHOCTh ePEUUCTUTh 00IacTH
MPUMEHEHUS] MATEMATHKH B

Bonpocwt onsn

[114 | peanpHOIf KU3HU, HA3BATH OCHOBHBIX . axzamena (n.6.1)
Tema 2.1. Yemuoui
YYEHBIX-MaTeMaTUKOB U UX BKJIAJ] B Pasznoyposneswvie
Kombunaropu onpoc(n.5.1,
HAYKY 3a0a4u U 3a0aHUs
Ka sonpocwi 74-86)
CnocoOHOCTh OOBSCHUTD SIBJICHUE (n.6.3, sapuanm
JI1 OKPY’KaIoIIero Mupa 1-2, 3a0anue 11)
MaTeMaTUYCCKUM SI3bIKOM
CriocoOHOCTh EPEYHCITHTh
Tema 2.2. OCHOBHBIC MATEMaTUYCCKHUE
JIeMEeHTEL MOHSATHUS, OOBSICHUTD KaXI0€ U3 HUX,
Teopun i CBSI3aTh TH MOHATHUS C PEATbHBIMH
BEPOATHOCTEM ABJICHAAMH.
- Crioco0HOCTB c(HOpMYITHPOBATH
MaTeMATHUECK JTIOKa3aTeNIbCTBO PEIICHUS,
Oif CTATHCTUKH MPEOCTABUTH APTYMEHTEI
117 CriocoOHOCTH OIIEpHPOBATH




Kpartkoe
HaMMEHOBaHHUE
pasnena
(Momyst) /
TEMBI
npeaMera

Kon
pe3yJb
TaTa
o0Oyue
HUS

I[Tokasaresns’ oBIageHus
pe3yabTaTaMu 00ydeHHUs

HaumenoBanue o1ieHOYHOI'O

CpeAcTBa U MPCACTABJICHUE €TO B
®OC?

Texymmui
KOHTpOIIB*

IIpomexxyTouHas
arrecranus’

MATEMATUYCCKUMU TOHATHUAMMU:
cpenHee apupMeTHIecKoe, MeInaHa,
HauOoJIbIIIee U HAUMEHBIIIEE
3HA4YE€HHU, pa3Max, Jucrepcus,
CTaH/IaPTHOE OTKJIOHEHHE YMCIOBOTO
Habopa

I18

CriocoGHOCTE OTIepUpPOBAThH
MOHATHUSIMU: CITy4YailHbIN OMBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh
CIYYalHOrO COOBITHUS

M3

CriocoOHOCTh  aHAIM3HPOBATH,
KJI1acCH(UIMPOBATH, YIIOPSI0YHBATH,
OILICHUBATh U UHTEPIPETUPOBATh
nH(OpMAITHIO, TIOTydaeMyIo 13
Pa3JIMYHBIX NCTOYHHUKOB

Bonpocul ons
ax3amena (n.6.1)
Pasznoyposueswvie
3a0ayu U 3a0aHUs.
(n.6.3, sapuanm
1-2, 3a0anue 11)

Yemmuwuii onpoc
(n.5.1, sonpocul

87-101)

Pasznea 3. 'eom

eTpus.

Tema 3.1.
TIpsimbie u
MJIOCKOCTH B
MPOCTPAHCTBE

114

CnocoOHOCTh TIEPEUHUCTUTE 00TaCTH
MMPUMCHCHUA MATCMAaTHUKU B
peallbHOM KU3HU, HA3BATh OCHOBHBIX
YYCHBIX-MATEMATUKOB M UX BKJIA]] B

HayKy

19

CriocoOHOCTh OIIEpHPOBATH
HOHATUSMU: TOYKa, IpsMasi,
IUIOCKOCTb, TIPOCTPAHCTBO,
JIBYI'PaHHBIHI yroi,
CKPELIMBAIOLINECS MPSIMBIE,
HapauieIbHOCTh U
NEePIEHIUKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YTOJl MEXKAY MPSIMBIMU,
YTOJI MEK/Ty IPSIMOH U TUTOCKOCTBIO,
YTOJI MEX]Ty TUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TNIOCKOCTH,
PACCTOSIHUE MEXKTy PSMBIMH,
PACCTOSIHUE MEXK/Ty TUIOCKOCTSIMU

M9

CrocoOHOCTb OOBICHUTH CBOKO
TOYKY 3PCHUS, HCIIOIH30BATh
aZleKBaTHBIE SI3LIKOBEIE CPEJICTRA

JI3

CnocoOHOCTE CAeIaTh YePTEX K
3aJIJaHUIO, CIPYIIIUPOBATH HECKOJIBKO
TeOMETPHYECKUX (PUTYP, CPABHUBATH
MOJTyYeHHBIE Pe3yIbTATHI C
MOCTaBJICHHOM 3aJaueil

M5

CriocoOHOCTB BBISIBISATH PUYUHHO-
CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UPOBAaTh 3a7ady, BEIIBUTaTh
TUIIOTE3Y €€ PELICHUs, HAaXOUTh
apryMEHTBI JUIs 10Ka3aTelIbCTBA
CBOMX yTBEPXKICHUI, 33/1aBaTh
[1apaMeTpbl U KPUTEPUU PELICHUS

Bonpocwt onsn
oxzamena (n.6.1)
Konmponvnas
paboma (n.6.2,
eapuanm 1-2,
3.16,17)
Pasnoyposneguie
3a0ayu U 3a0anus
(n.6.3, sapuanm
1-2, 3a0anue 9)

Yemuwiii onpoc
(n.5.1, eonpocsi
102-121)




Kpatkoe Kon HaumeHoBaHue O1EHOYHOTO
HaNMCHOBAHUC | oy, s CpEJICTBA M MPE/ICTABJICHHE €T0 B
pasznena Tara [lokazaTenb” oBnageHUs DOOC?
(Momyss) / 5 pesyJbTaTaMu 00yuYeHus -
TEMEI 00yue Texymmii IIpomexxyTouHas
npeamera HUS KOHTpOIIB* arrecranus’
CriocoOHOCTh OTIEpHPOBATH
MOHSTHUSMU: TIPSIMOYTOJIbHAS
CHCTeMa KOOpAWHAT, KOOPIUHATHI
113 | TOUKH, BEKTOD, KOOPHHATEI
BEKTOPA, CKAISIPHOE IPOU3BEIICHHE,
YTOJI MEXTy BEKTOPaMH, CyMMa Bonpocvt ons
Tewma 3.2. BEKTOPOB, MPOU3BEICHNE BEKTOPa HA . axzamena (n.6.1)
Yemuwiii onpoc
Koopaunatsr YHCII0 Koumponvras
(n.5.1, eonpocwi
U BEKTOPBI CriocoOHOCTH IIIaHUPOBATH 122-134) paboma (n.6.2,
M4 | caMOCTOATENBHBIN MOMCK METO/I0B eapuanm 1-2,
peIIeHNs MPaKTHUYEeCKUX 3a/1a4 3.18-20)
CriocoOHOCTh caienaTh 4YepTex K
3aJJaHUI0, CTPYIIIHPOBATH HECKOIBKO
JI3 reoOMeTpUIeCKuX (puryp, CpaBHUBATH
MOJTyYEHHBIC PE3YJIbTATHI C
MIOCTaBJICHHOM 3aJaueid
CrocoOHOCT TIEPEUUCTIATE
110 | OCHOBHbIE HOHATHS O MIOCKHX U
MPOCTPAaHCTBEHHBIX (DUTYPaX,
OTHCHIBaTh X CBOHCTBA
Croco6HOCTE CHOPMYITHPOBATH
I11 JTIOKA3aTeIbCTBO PEIICHUS,
MPEJIOCTAaBUTh apTYMEHTHI
P PLY Bonpocwt onsn
CrocoGHOCTh OIIepUPOBAThH
oxzamena (n.6.1)
Tema 3.3. MMOHATHUSMUA: IBHKECHUE B .
Yemuwiii onpoc | Pasnoypogueguvle
MHororpanau MPOCTPAHCTBE, TOAOOHBIEC (GUTYPHI B
KU U KPYTJIbIE [111 | mpocTpaHCTBE; UCIIOIB30BATh (n.5.1, 6onpocet | sadasu u saoarus
’ . 135-201) (n.6.3, sapuanm
Tena. OTHOIIIEHHE TIIoMmaaAeH
o 1-2, 3a0anus 8,
MOBEPXHOCTEN M 00BEMOB MTOTOOHBIX 14, 15, 20)
(GbUTyp IpH PEIICHUH 33124 T
Croco0GHOCTh TIIaHUPOBATH
M4 CaMOCTOATEJbHBIN TIOMCK METO/I0B
peIlIeHUs IPAKTUYCCKUX 33134
CrocoOHOCTh OOBSICHUTE  SIBIICHUE
JI1 OKPY’Karolllero Mupa

MATEMATHYCCKUM SI3bIKOM




3.2 CpencrBa, npuMeHsieMble VISl OLCHKH YPOBHS NMPAKTHYECKOH MOATOTOBKH

Kpartkoe Kox HaumeHoBaHME OLIECHOYHOTO CpEICTBA
HaNMCHOBAHUC | 1oy, u npeacrasienne ero 8 ®OC
paszmena [Toka3arens oBnacHUS
(momyns) / OT;TI?G pe3ynbTaTaMu 00y4eH s Texymuit [IpomexyTOdHas
ineez[hl/\I/[LéTa HI}/IIH KOHTPOJIb aTTecTanus
Pa3nen 1. Anreopa.
CriocoOHOCTb TPUMEHSITh
CTaHJaPTHBIC IPUEMBI PEIICHUS
3 palMOHATIBbHBIX,
HppaIMOHATBHBIX, Koumponvnas
Tewma 1.2. MOKA3aTeNIbHBIX, CTEIIEHHbIX paboma (n.6.2,
Pa3Butne YpaBHEHHUH 1 HEPABEHCTB Camocmosmens | sapuanm 1-2,
MOHSTHS O Mi1 CrocoOHOCTh BBIOUPATH Has paboma Nel | zadanus 1-3)
qHCcIe. ONTUMAJIbHBIC TYTH PEIICHUS (n.5.2, Pasnoyposnesvie
TMpakTHueckoe CriocoOHOCTh OOHAPYKUBATH eapuanmul 1-2) | 3a0ayu u 3a0anus
samsiTre Ne 1-2 CBSI3U MEXIYy  IUCIUTUIMHAMH, (n.6.3, sapuanm 1-
14 HUCIIOIb30BaTh MATEMATUYECKUE 2, 3a0anue 19)
MIPUEMBI MIPH PEIICHUH 3a]1a4 U3
JPYTUX HAYK ¥ B TIOBCEHEBHON
JKU3HU
CriocoOHOCTB CTPOUTH Tpaduku
[[4 | MHOTOWICHOB C HCTIONL30BAHIEM
anmapara MaTeMaTH4ecKOro
Tema 1.3, aHaJin3a Camocmosmens Konmponnas
CriocoOHOCTb OCYIIECTBIISTh Has paboma Ne2
OYHKINHA 1 paboma (n.6.2,
MO3HABATENbHYI0, yIeOHO- (n.5.2,
rpaduKy. M3 WCCIIEZIOBATENBCKYIO U sapuanmul 1-2) eapuanm 1-2,
IIpakTHueckoe 3a0anus 4-6)
IPOCKTHYIO JICATeIILHOCTh Tsopueckoe
sansie Nel MI1 CnocoOHOCTh KIaccuuupoBarts | 3adauue (n.5.3)
CBOU 3HAHUS
17 CriocoOHOCTH IITaHUPOBATH
CaMOCTOSITEIIbHYIO JICSITEIEHOCTh
CriocoOHOCTh OOHAPYKUBATH
CBSI3U MEXJy  JUCHUILUINHAMM,
T4 UCIIOJIb30BaTh MaTeMaTu4ecKue
MPUEMbI IPH PELICHUH 3a/1a4 U3
JIPYTUX HAyK ¥ B TIOBCETHEBHON
JKU3HH
CriocoOHOCTh OCYIIECTBIISTH,
KOHTPOJIUPOBATh U
Tema 1.4. M2 KOPPEKTHPOBATH CBOIO
Kopsn, JESATENBHOCTD
CTEICHU U CriocoOHOCTB BBIIBUTATE HOBBIE | Camocmosimens Konmponvnan
norapudMbl Wjeu, peJyiarath OpUTHHANBHBIE | Has paboma 1; 26322 ‘:n('}gz ’
TTpakTHyecKoe M7 MTOIXO/IBI ¥ PEIICHUS, CTABUTH Ne3(n.5.2, 3a§anuﬂ 7_15’ )
sanstue Nol-3 MPOOJIEMBI U 33/1a4H, eéapuanumol 1-2)
JIOTTYCKAIOIIHE allbTePHATHBHBIC
peleHus
CriocoOHOCTh TPUMEHSITh
CTaHJaPTHBIC IPUEMBI PEIICHUS
5 palMOHATIBbHBIX,
HppaIMOHATBHBIX,
MOKAa3aTeNbHBIX, CTCTIEHHBIX
ypaBHEHHI 1 HEPABEHCTB Pasnoyposneswvie




Kpatkoe Kon HaumeHoBaHUE OIEHOYHOTO CpeICTBA
HaNMCHOBAHUC | 1oy, u npeacrasienne ero 8 ®OC
paszzena Tara [loxa3zaTens oBnageHUs
(Momys) / oGvie pe3yibTaTaMu O0y4eHUs Texymmii IIpomexxyTouHas
TEMBI y KOHTPOJIb aTTecTaus
npeaMera HUA
CriocoOHOCTh COCTaBIATH 3a0a4u u 3a0aHUs.
BBIPAKEHUS, YPaBHECHHSI, (n.6.3, sapuanm 1-
HEPaBEHCTBA U MX CUCTEMBI 110 2, 3a0anus 10, 16,
I16 YCJIOBHIO 33]]a4M, UCCIIEI0BATh 17, 19)
MOJTYYCHHOE PEIICHHE U
OIIEHUBATH TPaBJIONOT00HOCTh
pe3yIabTaTOB
CriocoOHOCTh TPUMEHSITh
CTaHJaPTHBIC IPUEMBI PEIICHUS
5 palMOHAIbHBIX,
WppaIMOHANBHBIX,
MOKAa3aTeNbHBIX, CTETIEHHBIX
YpaBHEHHH 1 HEPABEHCTB
Tema 1.5. CriocoOHOCTH BBIIBUTATh HOBLIE
Camocmosamens
OCHOBBI WJIeH, IpejIaraTh OpUruHaIbHbIE | o Pasnoyposnesvie
TPUTOHOMET- M7 | TOAXOJIBI M PEIICHHS, CTABHTE Nod (Z 59 3a0auu u 3a0aHus.
pun poOJIEMBI U 3a/1a4H, A (n.6.3, eapuanm I-
sapuarmul 1-2)
[IpakTnueckoe JIOTTYCKAIOIINE albTePHATUBHBIE 2,3a0anue 18)
3ansaTue Nel pEeLICHUS
CriocoGHOCTE 00CYX/aTh,
MCCIICJIOBATH SIBJICHUS B TIPOIIECCE
78 KOJUICKTUBHOW PabOTHI.
CriocoOHOCTh OPraHU30BHIBATH
JICSATCIILHOCTD B COTPYIHHUECTBE
CO CBEPCTHUKAMU
CrocoOHOCTh aHATTU3UPOBATh
Tema 1.6. MOJTYYCHHBIC 3HAHUS U
Hauana 114
M WCIOJIB30BaTh UX ISl ONTHUCAHUS Carmocmosmeis
aremMatrndec pealIbHBIX 3aBUCUMOCTEH 1as paboma Pasnoyposnesvie
KOTO aHa/I13a. CrocoOHOCTh OCYIIECTBIIATS, P 3a0ayu u 3a0anus
[IpousBoaHast Nesm.5.2,
X KOHTPOJUPOBATH U (n.6.3, sapuanm I-
ueé M2 séapuanumol 1-2)
KOPPEKTUPOBAThH CBOIO 2, 3a0anus 1-5, 13)
TPHUMCHCHHE. JISSITEIIbHOCTh
IIpakTrueckoe
CriocoGHOCTE BBIOMPATH
3amrsiTae Nel M1l
ONTHUMAJIbHBIC YTH PEIICHUS
CriocoOHOCTh aHAIM3UPOBATh
MOJTyYeHHbIC 3HAHUS U
Tema 1.7. 114 y
UCIIOJIb30BaTh UX JIJISl OTIMCAHHS
WuTerpan u . Camocmosmens | Paznoypoenesvie
pealIbHBIX 3aBUCUMOCTEH
ero Has paboma Ne6 | 3adauu u 3a0aHus
CriocobHoCTh paboTaTh ¢
MIpUMEHEHHE. 15 B (n.5.2, (n.6.3, eapuanm I-
IIpakTuueckoe y PatypoH, p sapuanmul 1-2) | 2, 3a0anus 6, 7, 12)
YIIpa)KHEHHSI 110 00pa3my
3ansTue Nel
Mi1 CriocoOHOCTH BEIOMPATH

OIITUMAJIBHBIC IYTHU PCIICHUA

Pa3nen 2. KomOunaTopu

KA, CTATHCTHKA U TEOPUSI BEPOATHOCTEN.

Tewma 2.1.
Komb6unaropu
Ka.
IIpakTuueckoe
3ansaTae Nel

CrocoOHOCTE ONUCHIBATE
Hpoueccm " ABJICHHUS, HMCIOIIIUEC
BEPOSATHOCTHBIN XapaKTep,

18 BBISIBILSITH CTATHCTUYCCKUEC
3aKOHOMEPHOCTH B pEalbHOM
MHpe
MI1 CriocoOHOCTb BEIOMPATH

OITUMAJIBHBIC ITYTHU PCUICHUA

Camocmosmens
Has paboma No7

Pasnoyposneswvie
3a0ayu U 300AHUSA




Kpatkoe
HanMEHOBaHUE
paszzena
(Momymst) /
TEMBI
npeaMera

Kon
pe3yiib
Tara
o0yue
HUS

IMTokazarens oBnacHUS
pe3yabTaTaMu 00ydeHHS

HaumeHoBaHUE OIEHOYHOTO CpeICTBA
u npejacrapiienne ero B OC

Texymmii
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

JI9

CriocoOHOCTb TPUMEHSTH
HOJTyYCHHBIC 3HAHUS B PEIICHUH
mpobiemM

M7

CriocoOHOCTH BBIIBUTATh HOBEIE
Ujeu, MpeJiaraTh OPUruHAIbLHBIC
MOXOJIbI U PEIICHUsI, CTABHTh
MPOOJIEMBI U 3371a4H,
JIOTTYCKAIOIIHE allbTePHATHBHBIC
pelIeHusI

(n.5.2,
sapuanmot 1-2)

(n.6.3, sapuanm 1-
2, 3a0anue 11)

Tema 2.2.
DJEMEHTBI
TEOpUu
BEPOSITHOCTEN
5
MaTeMaTHuyec-
KoM
CTaTUCTHKH.
IIpakTnueckoe
3ansaTue Nel

I18

Cr1ocoOHOCTh OIMCHIBATD
HpOHCCCI)I " ABJICHHUS, HMCIOIIIUEC
BEPOSATHOCTHBIN XapaKTep,
BBISABJISITH CTATHCTHYECKUE
3aKOHOMEPHOCTH B PEAIbHOM
MHpE

114

CrocoOGHOCTh OTIPeNeNaTh U
OIIEHUBAThH BEPOSTHOCTH
HACTYIUICHUS COOBITUH B
MPOCTEHUIITUX MPAKTHYECKUX
CUTYAIIUAX

117

CriocoOHOCTh OTIEpHPOBATH
MaTEMAaTUYCCKUMHU TIOHATUSIMU:
cpesHee aprudMeTHUECKOe,
MeauaHa, HauOoJblIee 1
HaUMCHBbIIICE 3HAUCHUS, pa3Max,
JUCTIEPCHS, CTAaHIaPTHOE
OTKIIOHEHHE YHCIIOBOI0 Habopa

M2

CnocoOHOCTh OCYIIECTBIIATS,
KOHTPOJIUPOBATh U
KOPPEKTHPOBATH CBOIO
JIeSTSIIbHOCTh

JI9

CriocoOHOCTh TPUMEHSITh
HOJTyYCHHBIC 3HAHHS B PELICHHU
pooJIeM

Camocmoamens
Has paboma
Ne8(n.5.2,
eapuanumol 1-2)

Pasnoyposnesvie
3a0a4u U 3a0aHus
(n.6.3, sapuanm 1-
2, 3a0anue 11)

Paznen 3. I'eom

eTpHsi.

Tema 3.1.
IIpsimMble u
IUIOCKOCTH B
MIPOCTPAHCTBE.
IIpakTnueckoe
3aHsTHe Nel

I11

CriocoOHOCTh cHOpMYITHPOBATH
JIOKA3aTeIbCTBO PELICHHS,
HPEOCTABUTh APTYMEHTBI

I110

CrocoOHOCT TIEPEUUCTIATH
OCHOBHBIC ITOHATHUA O IIJIOCKUX U
MPOCTPAaHCTBEHHBIX (DUTYpaX,
OIMCHIBATh UX CBOMCTBA

114

CriocoOHOCTh TPUMEHSITH
U3y4YeHHbIC CBOICTBA
reoMeTpuyeckux Guryp u
(hOpMYJIBI B pEaTbHBIX
JKU3HCHHBIX CUTYAIHAX

M5

CrocoOHOCTh BBISBIISTh
MPUYUHHO-CIIEICTBEHHBIE CBS3H U
aKTyaJIM3UpOBAaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS,
HAXOAWTh apPTYMEHTBI JJIs
JTOKa3aTeNIbCTBA CBOMX

Camocmosamens
Has paboma

Konmponvuas
paboma (n.6.2,
sapuanm 1-2,
3a0anus 16,17)




Kpatkoe
HanMEHOBaHUE
paszzena
(Momymst) /
TEMBI
npeaMera

Kon
pe3yiib
Tara
o0yue
HUS

IMTokazarens oBnacHUS
pe3yabTaTaMu 00ydeHHS

HaumeHoBaHUE OIEHOYHOTO CpeICTBA
u npejacrapiienne ero B OC

Texymmii
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

YTBEPXKACHUH, 3a/1aBaTh
TapaMeTphl M KPUTEPHUH PEIICHUS

M2

CrocoOHOCTE OCYITIECTRIISITD,
KOHTPOJIMPOBATH U
KOPPEKTUPOBAThH CBOIO
JICSITENTBHOCTh

J3

CriocoOHOCTH clienaTh 4YepTex K
3aJIJaHUI0, CTPYNIHPOBAThH
HECKOIIbKO T€OMETPHUIECKUX
¢buryp, cpaBHHBATH
MOJTyYEHHBIC PE3YJIBTATHI C
MIOCTaBJICHHOM 3aaueit

JI5

CriocoGHOCTE paboTaTh C
yueOHOM JIUTEpaTypoii, penars
yIpakKHEeHHs 110 00pasity

No9(n.5.2,
sapuarmul 1-2)

Pasnoyposnesovie
3a0a4u U 3a0aHUA
(n.6.3, sapuanm I-
2, 3a0anue 9)

Tema 3.2.
Koopannatsl
1 BEKTOPBHI
IIpakTHueckoe

3anagTreNel

1114

CriocoOHOCTh pacro3HaBaTh
reoMeTprudeckrue (GUTyphl Ha
yepTerkax, MOJIETSIX, B peaTbHOM
MHDE.

CriocoOHOCTh TPUMEHSTh
M3Y4YEHHbIE CBOMCTBA
reoMeTpudyeckux puryp u
(opMyIIBI B peanbHBIX
KHU3HEHHBIX CUTyalUsIX

113

CriocoOHOCTh OTIEpHPOBATH
HOHSTUSMHU: TIPSIMOYTOJIbHAS
CHCTEMa KOOP/IMHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOpANHATBI
BEKTOPA, CKaJSIPHOE
HPOU3BEACHHE, YTOI MEKITY
BEKTOPaMH, CyMMa BEKTOPOB,
IPOM3BEACHHUE BEKTOPA HA YHCIIO

MI12

CrocoOHOCTh IEMOHCTPUPOBATH
LEJICYCTPEMIICHHOCTD B TOMCKAX
Y IPUHATUH PELICHUH,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX
MpeICTaBICHUN

JI3

CrocoOHOCTE CAeNaTh YePTEX K
3aJIlaHUIO, CIPYIIHUPOBAThH
HECKOJIbKO TE€OMETPUYUCCKUX
¢duryp, cpaBHUBATh
IMOJIY4YCHHBIC PE3YJILTATHI C
MOCTaBJICHHOM 3aJa4eil

JI5

CriocoOHOCTB paboTaTh ¢
y4eOHO! JIUTEePaTypO, pemaTh
YIpaKHEHUS 110 00pasity

Camocmosamens
Has paboma
NelO(n.5.2,
sapuanmot 1-2)

Koumponvuas
paboma (n.6.2,
sapuanm 1-2,
saoanus 18-20)

114

CrocoOHOCTh paco3HaBaTh
reoMeTpuyecKue QUrypsl Ha
4YepTexax, MOJCISIX, B peaJbHOM
MHUpE.

1112

CriocoOHOCTh TPUMEHSITH
U3y4eHHbIEe CBOICTBA
TCOMETPHUICCKUX QUTYD H




Kpatkoe
HanMEHOBaHUE
paszzena
(Momymst) /
TEMBI
npeaMera

Kon
pe3yiib
Tara
o0yue
HUS

IMTokazarens oBnacHUS
pe3yabTaTaMu 00ydeHHS

HaumeHoBaHUE OIEHOYHOTO CpeICTBA
u npejacrapiienne ero B OC

Texymmii
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

Tema 3.3.
MHororpanau
KU U KpYTJIbIE
Tena.
IIpakTnueckoe
3ansaTue Nel

(opMyIIBI B peanbHbIX
JKU3HEHHBIX CUTYalUsIX

11

CnocoOHOCTh OTIEpUPOBATH
TIOHSATHSIMU: IBUKEHHUE B
MPOCTPAHCTBE, TOZOOHBIE
(UTYpHI B POCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHUE
TUIOILA/ICH IOBEPXHOCTEH 1
00BEMOB TTOTOOHBIX GUTYD TIPH
pelleHNH 33,124

M7

CriocoOHOCTH BBIIABUTAThH HOBLIE
UjeH, MpeiaraTh OPUrHHAIbLHBIC
MOXO/IbI U PEIICHUsI, CTABHTh
MPOOJIEMBI U 3a71a4H,
JIOTTYCKAIOIIHE albTePHATHBHBIC
pelIeHHsI

MI10

Cr10coOHOCTh ITIOHUMATh U
HCIIOJIB30BATh HpCI/IMYHlCCTBa
KOMaHJHOW U UHIWBUIYaJIbHON
paboThI, COCTABJIATH TUTaH
JIEUCTBUHN, PACTIPENEINIATH POJIU C
Y4€TOM MHEHUH Y4aCTHUKOB
00cyXIaTh pe3yabTaThl
COBMECTHOM pabOThI

J14

CriocoOHOCTh 0OHAPYKUBATh
CBSI3M MOy  JAUCHUIUTMHAMH,
HCIIOJIB30BaTh MATEMAaTHYECKUE
NPUEMBI TIPH PEIICHUH 33124 U3
JIPYTHX HAYK M B IIOBCEIHEBHOM
KU3HU

Camocmosamens
Has paboma
MNellm.5.2,
sapuarmul 1-2)

Pasnoyposneswvie
3a0a4u U 3a0aHUs
(n.6.3, sapuanm 1-
2, 3a0anua 8, 14,
15, 20)

Tema 3.4.
IIpumenenue
OCHOB
CTEPEOMETPHUU
B
npodeccronan
bHOU
JIESATeTLHOCTH

1114

CrocoOHOCTE pacio3HaBaTh
reoMeTpudyeckue QUrypsl Ha
yepTexax, MOJEIAX, B pealbHOM
MHUpe.

112

CrocoGHOCTh MPUMEHSTH
M3Y4YEHHBIE CBOMCTBA
reoMeTpuiYecKux puryp u
(hOpMYIIBI B peaTbHBIX
JKU3HCHHBIX CUTYAlIHAX

IT11

CriocoOHOCTh OIIEpHpPOBATH
HOHSTHUSIMU: JIBVKCHUE B
MPOCTPAHCTBE, MOI00HBIE
(GUrypsl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE
MJI01IIa/Ie MOBEPXHOCTEN U
00BEMOB MTOJIOOHBIX (GUTYp MPH
peLICHHH 33124

M7

Croco0GHOCTh BBIIBUTATH HOBBIE
HJIEH, IIpeUIaraTb OpUrnHaJIbHbIE
MOJXO/IbI ¥ PEILICHHUS], CTABUTh
MPOOJIEMBI U 33a4H,
JIOITyCKAOIIME aJIbTEPHATUBHbBIC
pelIeHust

Pasnoyposnesvie
3a0a4u U 3a0aHUs
(n.6.3, sapuanm 1-
2, 3a0anua 8, 14,
15, 20)

Camocmosamens
Has paboma
Nell(n.5.2,
eéapuaumol 1-2)




Kpatkoe Kon HaumeHoBaHUE OIEHOYHOTO CpeICTBA
HaNMCHOBAHUC | 1oy, u npeacrasienne ero 8 ®OC
pasnena [loxa3zaTens oBnageHUs
(Momys) / rara pe3yibTaTaMu O0y4eHUs Texymmii IIpomexxyTouHas
TEMBI 00yue KOHTPOJIb aTTecTaus
npeaMera HUA
Croco0HOCTh TIOHUMATh U
WCTIONB30BaTh MTPEUMYIIIECTBA
KOMaHJHOW ¥ MHAMBUIYaTbHON
M10 pa?on:l, COCTaBIIATE MIAH
JIEHCTBHIA, pacIpeleNsiTh POJIH C
Y4eTOM MHEHUH YYaCTHUKOB
00CyXIIaTh Pe3yIbTaThl
COBMECTHOM pabOThI
CriocoGHOCTh OOHAPYKUBATH
CBSI3M MEXKIYy  JAMCHUUIUIMHAMH,
T4 WCIOJIb30BaTh MaTEMaTHUECKUE

MIPUEMBI TIPH PEIICHUH 3a/1a4 U3
JIPYTHX HAyK U B IIOBCETHEBHOI
JKU3HU




4 Onucanue NpoueaAypbl OCHNBAHUA

Pesynbprarel 00yueHUs MO AMCUUILUIMHE, YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUM
OLIEHUBAIOTCSI 110 YETHIPEX OabHOM IIIKaJIe OLIEHKAMHU: «OTIMYHOY, «XOPOILOY,
«YJIOBJIETBOPUTEIIBHO», «HEYOBJIETBOPUTEIHHO.

Teky1mas arrectanus Mo AUCUUIIIMHE TIPOBOJUTCS € LIEIBI0 CUCTEMAaTHYECKON NTPOBEPKU
JocTHXKEeHUM oOyuaronuxca. OObeKTaMH OLIEHHMBAaHUS  SBISIOTCS: CTENEHb YCBOCHMUS
TEOPETUYECKUX 3HAHWN, YPOBEHb OBJIAQJCHMS NMPAKTUYECKUMU YMEHUSMH U HAaBBIKAMH II0 BCEM
BUJIaM yueOHOMI pabOThl, KaueCTBO BHIMOJIHEHHSI CAMOCTOSITENILHOM paboThl, yueOHas IUCIUIUINHA
(aKTUBHOCTh Ha 3aHATHAX, CBOEBPEMEHHOCTh BBINIOJHEHUS pPAa3lWYHbIX BHJOB 3aJlaHH,
MOCEIaEMOCTh BCEX BHUJIOB 3aHATUH MO aTTECTyEMOW JUCLMILIUHE).

IIpu mpoBeneHUU NPOMEKYTOYHON aTTECTALMU OLEHUBAETCS OCTHIKEHUE CTYAEHTOM
3aIJTAaHUPOBAHHBIX [0 JAMCLUUIUIMHE pe3yJbTaTOB OOYy4EeHMs, OOECIEUMBAIOLIUX PE3YJIbTAThI
OCBOEHMS 00pa3oBaTeIbHOI MporpaMMel B 11ejoM. OIleHKa Ha 3a4eTe, YK3aMEeHE BBICTAaBIISETCS C
Y4E€TOM OLEHOK, TMOJYYEHHBIX MpU MPOXOXKACHUM TEKyIleW arrecTauuu. BrplcunThIBaeTCs
cpeqHMi Oana ¢ ydyeToM OILICHKM, IIOJyYeHHOM Ha 3adere, HK3aMEHEe U OKpYIJIsIeTcs 10
MaTeMaTHYECKUM MpaBuiaM (B CiIydae CIIOPHOIO pe3yJibTaTa, IPU BbICTABJICHUH OLIEHKU pELICHNE
NPUHUMAETCS UCXO/S U3 Pe3yJIbTaTOB 3a4eTa, YK3aMEeHa).

Kpurepun oneHuBaHNs YCTHOIO OTBETA

(oLIEHOYHBIE CPEJICTBA: cobecedosanie)

S 0a/10B - OTBET MOKA3bIBAET IPOYHBIE 3HAHUS OCHOBHBIX ITPOLIECCOB U3y4aeMOU NMpeAMETHON
oOnacTu, OTJIMYaeTcs TIIyOMHOW W MOJIHOTOMW pPAaCKPBITUS TEMbl; BIAJCHHE TEPMHUHOJOTUYECKUM
anmapaToM; yMeHUE OOBSCHATH CYIIHOCTb, SIBICHMH, MPOLECCOB, COOBITHH, J€laTh BBIBOJBI H
000011eHNs, N1aBaTh apryMEHTHPOBAHHbIE OTBETHI, MPUBOAUTH IPHUMEPHI; CBOOOJIHOE BIIAJICHHUE
MOHOJIOTMYECKON peyublo, JOTMYHOCTh U IOCJIEOBATEIbHOCTh OTBETA; YMEHUE MPUBOJIUTDH NPUMEPHI
COBpPEMEHHBIX IpobIeM U3ydyaeMoil 061acTu.

4 6anna - oTBeT, OOHApPYXMBAIOUIMI TNPOYHBIE 3HAHHUS OCHOBHBIX IPOIECCOB H3ydaeMOH
OpeIMeTHOW 00JacTH, OTJIMYaeTcss TIyOMHOW W TIOJHOTOM pacKpbhITUS TEMbl, BIIaJCHHUE
TEPMUHOJIOTHYECKUM aNMapaToM; yMEHHE OOBSCHATH CYIIHOCTb, SBJICHHH, MPOLECCOB, COOBITHH,
JieN1aTh BBIBOJIbI U 000011EeHUSs, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI, IPUBOIUTH PUMEPHI; CBOOOHOE
BJIa/ICHNE MOHOJIOTUYECKON peYbl0, JIOTMUHOCTD U MOCJIEN0BATENBHOCTh OTBETa. OTHAKO AOIYyCKAETCs
OJlHA - IBE€ HETOYHOCTHU B OTBETE.

3 Oama — OTBET, CBHUIETEIBCTBYIOUIMII B OCHOBHOM O 3HAaHUU IIPOLIECCOB H3ydaeMOMn
IpeIMETHOW 00JIaCTH, OTIMYAIOLIUICS HEAOCTATOYHOW TIIyOMHOM U IOJHOTOW PAacKpBITUS TEMBI;
3HaHHEM OCHOBHBIX BOIPOCOB TEOpHUH; €1a00 CHOPMHPOBAHHBIMUA HABBIKAMHU aHAJIN3a SIBJICHUH,
IIPOLIECCOB, HEJIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHUPOBAaHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HE/IOCTaTOYHO  CBOOOJHBIM  BJIQZICHHEM  MOHOJOIMYECKOW  pedblo,  JIOTMYHOCTBIO  H
MOCJIEI0BATEIbHOCTRIO OTBETA. J[OMyCcKaeTCsl HECKOIbKO OMIMOOK B COJEpPKAHUHM OTBETa; HEYMEHHE
IPUBECTH MPUMEP Pa3BUTHsI CUTYALIMH, IPOBECTU CBA3b C IPYTMMHU aclleKTaMH M3ydaeMoil obaacTu.

2 0ajs1a — OTBET, OOHAPYKUBAIOIINI HE3HAHHUE MPOIECCOB U3Y4aeMOM MpeIMETHON 00JacTH,
OTJMYAIOIIMNACS HErayOOKMM pAacKpbITUEM TEMbl; HE3HAaHHEM OCHOBHBIX BOIPOCOB TEOpHH,
HeC(OPMUPOBAHHBIMM  HaBbIKAMU  aHalu3a  SBJCHWM, MPOLECCOB;, HEYMEHHEM  JaBaTb
apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BJIAJICHUEM MOHOJOIMUYECKON PEUYbl0, OTCYTCTBHEM JIOTUYHOCTH
U TOCJIEN0OBATeIbHOCTU. JlOMyCKaroTCsl Cepbhe3Hble OLIMOKM B COAEPKAHMM OTBETA; HE3HAHUE
COBPEMEHHOM MPOoOIEeMaTUKN U3y4yaeMOi 00JIaCTH.



Kpurtepun oneHuBaHns NUCbMEHHOH padoThI
(OLIECHOYHBIE CPEICTBA: KOHMPOIbHASL pabOmMaA, CAMOCMOAMENbHAL pAOOMA).

5 6aJI0B — CTY/ICHT TIOJTHOCTHIO BBITTOJIHIII PaboTy, TOYHO OIPEENINB €€ COJIEpIKAHUE U
cocTaBisone. B yoruueckux paccykIeHHAX W OOOCHOBAaHUM pELICHHS HET NpoOeroB U
omuOOK, BBIBOJABI 000CHOBaHBL. CTYJIEHT BIAJCET HABBIKOM CaMOCTOSITENIbBHOW pabOThI TIO
3a/laHHOM TeMe; METO/IaMU U MPHUeMaMH aHalu3a TEOPETUUECKUX W/WJIH MPAKTUYECKUX ACTIEKTOB
n3ydaeMoil obmactn. DaKTUYECKUX W MaTEMaTHYECKHX OMIMOOK, CBSI3aHHBIX C IMOHMMaHUEM
MaTepuaia, HeT; Tpadudecku padora opopmiieHa TPaBUILHO.

4 Oamna - paboTra XapaKTEpHU3yeTCs CMBICIOBOM IIEIHHOCTBIO, CBSI3HOCTBIO U
MOCJIEIOBATEIbHOCTBIO M3JIOKEHHS; JOIMymeHo He Oonee 1 ommOku mpu pemenuu. PabGorta
BBITIOJIHEHA IOJIHOCThIO, HO OOOCHOBaHUS IIaroB pelIeHHs HehocTaTouHbl. He Bce BBIBOABI
cAeNaHbl U/ 000CHOBaHbI. DaKTUYECKHUX OIIMOOK, CBI3aHHBIX C TOHUMAaHUEM MaTepuaa, HeT.
JomnyieHsl oiHa-ABe OMUOKH B 0hopMiIeHUU pabOTHI.

3 0a/1a — CTYZICHT MIPOBOJMT JOCTATOUYHO CAMOCTOSATEIbHBIN aHAJIN3 OCHOBHBIX ATAIlOB U
CMBICJIOBBIX COCTABIISIOLIUX pa0OThl; MOHUMAET 0a30Bble OCHOBBI MaTepuaina. Pemenue packpbITo
HE TIOJHOCTHIO, OOOCHOBAHMS INArOB PEIICHUS HEAOCTAaTOYHBI. BBIBOJBI HE CICNAHBI H/WIN
BBIBOIbI HE 000CHOBaHHI. JlomyieHo He 6osee 2 omuboK B penieHur, opopMIICHUN PabOTHI.

2 6asn1a - paboTa npezcTaBisieT coboil perienue 6e3 Kakux Obl TO HM ObIJI0O KOMMEHTApHEB,
oOocHoBaHMi. He packppiTa CTPYKTypa W TEOpETHYECKas COCTABISIONIAs TEMBL. BBIBOIBI
OTCYTCTBYIOT. JlomyIieHo Tpu miu 6osee Tpex OmMOOK B pelIeHu , B 0(popMIeHUN pabOTHI.

KpuTeplm BBICTABJICHUS OLICHKHU CTYACHTY Ha 3aueTe/ IK3aMeHe

(OILICHOYHBIE CPEICTBA YCMHbBINL ONPOC 8 (opme 0meemos HA B0NPOCHL OUNEMO8,
8bINOIHEHUE NUCLMEHHBIX PA3HOYPOBHEBbIX 3A0aU U 3a0AHUIL)

OrueHKa 110
POMEKYTOUHOU XapakTepHucTUKa KauecTBa c(hOpMUPOBAHHOCTH KOMIETEHIINH
aTTeCTaINU
CryneHT AeMOHCTpHpYeT C(pOPMUPOBAHHOCTH JUCLUIUIMHAPHBIX
KOMIIETEHIIMM Ha  MPOABHUHYTOM YpPOBHE: OOHApyXHUBAaeT
BCECTOPOHHEE, CHCTEMATHUECKOe W TIIyOOKOe 3HaHWE y4eOHOTO
«3a4TeHO» / MaTepuaia, YMEET TECHO YBS3bIBaTh TEOPHIO C TPAKTHUKOM,
«OTJIMYHO» CBOOOJIHO CHpaBIISIETCS C 3ajjayaMH, BONPOCAMH U JIPYTHMHU
BUaMU IPUMEHEHUS 3HaHUH, IPUYEM HE 3aTPYyTHSICTCS C OTBETOM
Opd BUIOM3MEHEHHMU 3aJjaHUH, TNPaBWIBHO OOOCHOBBIBAET
NPUHATOE pEIICHHEe, BIIaJeeT Pa3HOCTOPOHHUMH HaBBIKAMH H
IIpYEMaMH BBIMOJIHEHUS IPAKTHYECKUX 3aj1au.
CtyaeHT AeMOHCTpUpyeT C(OPMUPOBAHHOCTh JUCIUILIMHAPHBIX
«3a4TEHOY / KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHUS
«XOPOIIOY OCBOEHBI, HO  JOIyCKAIOTCS  HE3HAYUTeNbHblE  OLIMOKH,
HETOYHOCTH, 3aTPyJHEHHS TPU aHATUTUYECKHX OIEepalusx,
NepeHoCe 3HaHUM U YMEHH Ha HOBbIE, HECTaHIAPTHBIE CUTYAIIHH.




«3a4TeHO» /
«YI0BJIETBOPUTEIILHO

CryneHT JeMOHCTpHpYeT CPOPMUPOBAHHOCTH TUCIMIUTMHAPHBIX
KOMIIETEHIIM Ha MOpPOTrOBOM YpPOBHE: HMMEET 3HAaHUSA TOJIBKO
OCHOBHOTO Marepuaja, HO HE YCBOMJ €ro JeTajei, B XOIe
KOHTPOJIbHBIX ~ MEPOIPHUATHI  JOMYyCKalOTCS ~ 3HAYUTEJbHbBIE
OLIMOKH, HEZJOCTATOUYHO IPaBUIIbHBIE (POPMYITMPOBKH, HAPYILICHHUS
JIOTUYECKOU TOCIIEI0BATEIbHOCTH B H3JIOKEHUU MPOTrPAMMHOIO
MaTepuasga, MCHbITBIBAECT 3aTPYAHEHHUS TPU  BBIIOJHEHUU
MPAKTUYECKUX padoT, MPU ONEPUPOBAHUYU 3HAHUAMU U YMEHUSIMU
IIPYU UX NIEPEHOCE HA HOBBIE CUTYAIIUH.

«HE 3a4TEeHO» /
«HEYIOBIIETBOPUTEIHHOY

CTyneHT JeMOHCTPHPYET CPOPMHUPOBAHHOCTH TUCIMILTHHAPHBIX
KOMHCTGHHI/Iﬁ Ha YPOBHC HMKC IOPOTOBOTO: BBIABIIACTCA IOJHOC
WIA TPAKTHYECKH TIOJIHOE OTCYTCTBHE 3HAaHUI 3HAYUTEILHOU
yacTU  I[POrpaMMHOr0  Marepuajia, CTYIEHT  JIOIyCKaer
CyIIECTBEHHBIC  OIMMUOKH,  HEYBEPEHHO, C  OOJBIIUMU
3aTPYAHEHUSIMH BBINIOJHIET TMPAKTHUYECKUE pPaOOThl, YMEHHUS U
HaBBIKH HE CHOPMUPOBAHBI.




5 HpI/IMepbl OLCHOYHBIX CPEACTB JJIsl IPOBECACHUN TeKymeﬁ arTrecranuu

5.1 Bonpocsl A5 codeceqoBaHusA (YCTHOTO ONPOCA):
1. Kakue uncina Ha3bIBalOT APOOHBIMU?
2. Kakue omnepaliiu BHIIOTHSIIOTCS HA MHOKECTBE PAllMOHAIBHBIX YHCEN?
3. BepHo 1u yTBEpXKICHUE:!
1) Ecnm HatypaslbHOE YHCIIO ACIUTHCS HA 6, TO OHO JCIHUTCS Ha 3;
2) Ecnu cyMMa ABYX YKCEJ YETHOE YMCIIO, TO KaXKJ0€ CJIaraéMoe YETHO;
3) Ecnu npousBeneHue ABYX YKMCET PaBHO HYJIIO, TO KaXKIblii MHOKUTENb PaBEH HYIIIO;
4) Ecnu ky® HEKOTOPOTo YHcia ASTUTCS Ha §, TO ATO YUCIIO YETHO?
Kaxkoe uncio Ha3pIBatOT HAMMEHBITUM (HAaUOOJIBIITNM) 3HaUeHUE (PYHKIIMHA HA MHOXKECTBE?
Kakyto pyHKIMIO Ha3bIBAIOT YETHOH (HEUeTHOM)?
Kakuwm cBoiicTBoM oOnagaeT rpaduk 4eTHOM (HeueTHOH) pyHKIu?
CdopmynupyiiTe mpu3HaK OCTOSHCTBA/BO3pacTaHus1/yObIBAHUS (DYHKITHH.
Kakyto Touky Ha3pIBalOT TOUYKOH MakcHMyMa (PYHKITUU? TOUKOW MUHUMYMa (QYHKITHH?
Kakyto ¢pyHKIMIO Ha3bIBAIOT CTENEHHON (DYHKIMEH C HAaTypaJIbHBIM MoKa3aTeaem?
10. Chopmynupyiite cBoiicTBa GyHKIHH ¥ = X".
11. Kakyto ¢pyHKIHIO Ha3bIBAIOT CTETICHHOHN (DYHKITHEH C LIeTBIM MoKa3aTenem?
12. Kakas ¢urypa ssinsercs rpadpuxom GyHKIuH y = X°?
13. Chopmynupyiite cBoiicTBa pynknuu y = x", n & N.
14. Yto Ha3bIBAIOT KOPHEM N-if CTENEHN U3 uncia a, rae n & N, n > 1?
15. TIpH KakuX 3HaYeHUAX a HMeET CMbICH BhIpakenne 21y, k T N?
16. Uto Ha3bIBatOT apu(pMETHIECKUM KOPHEM N-i CTENIEHH U3 HEOTPHUIATEIBHOTO YHUCTA a, TIe
nE N, n>1?
17. Ilpu kakuX 3HAYEHUSX @ UMEET CMBICIT BblpameHHeZk\/E, ki N?
18. Cpopmympyiite cBoiicTa pyHkimn y = 2+14/z, kH N.
19. Chopmynupyiite CBOMCTBA DYHKIHH Y = Zk\/ﬁ, ke N.
20. Chopmynupyiite CBOMCTBA KOPHS N-il CTENEHHU.
21. Kakyto ¢pyHKIMIO Ha3bIBAIOT CTENIEHHOHN (DYHKIMEH C palliOHaIbHBIM [TOKa3aTenem?
22. ChopMynupyiTe CBOMCTBA CTETICHHU C PAIlMOHAIBHBIM ITOKA3aTEeIICM.
23. Kakoe ypaBHEHHE Ha3bIBAIOT UPPALIMOHAIbHBIM?
24. O6e yacTH ypaBHEHHS BO3BEJIM B HEUETHYIO cTeneHb. OOs3aTeNbHO JM UCXOJHOE H
HOJY4YEHHOE ypaBHEHHsI OyyT paBHOCUIbHBIMH?
25. O06e yacTu ypaBHEHHS BO3BEJIM B YETHYIO CTeTieHb. O0s3aTEIHHO JIM UCXOTHOE U TTOJTYYSCHHOE
ypaBHEHHS OYyIyT paBHOCHIbHBIMU?
26. Kak MOKHO BBISIBUTh IOCTOPOHHUE KOPHHU YPABHEHUS?
27. Kakylo TeopeMy M Kakoe CIEACTBHE M3 HEE MCIONb3YIOT IPU PELICHUU IOKA3aTEIbHBIX
ypaBHEHU/HEPABEHCTB?
28. UTo HaA3bIBAIOT JOTapu(pMOM IOJIOKUTEILHOTO YHCIa b IO OCHOBaHHUIO a?
29. Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTAPU(MHUUECKUM TOXKIECTBOM?
30. Kakoit norapu¢m Ha3bIBAIOT JAECATUYHBIM?
31. ChopmynupyiiTe cBOMCTBA JTIoTapru(MOB.
32. Kakyio pyHKIHMIO Ha3bIBAIOT JIOTapu(MUIECKOM?
33. Chopmynupyiite cBoiicTBa JIorapubMuieckoi HyHKIUH.
34. Kakyto TeopeMy M Kakoe CIEJCTBHE W3 HEE MPHUMEHSIOT MPU PEIICHUH JIOTapu(HMUIESCKUX
ypaBHEHU/HEPABEHCTB?
35. Uro Ha3bIBalOT YIJIOM B OAMH pajnaH?
36. KakoBa pajmanHas Mepa yria, paBHoro 1 m?
37. Yemy paBHa JAJIMHA YT OKPYKHOCTHU paauyca R, conepxkaiuei o pag?
38. UTto Ha3bIBalOT KOCUHYCOM YTIJIa IOBOPOTAa? CHHYCOM yTJja IOBOpPOTa? TAHI€HCOM yria
noBopoTta?
39. KakoBa o6nactb onpenenenus GyHKIuU y = sin X? y = cos x?
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KaxoBa o0nacTh 3HaueHn QyHKIIMHU y = Sin X? y = c0s X?
Yemy paBeH sin (a+2znn), rne n ¥ Z? cos (a+2nn), rne n T Z?
KakoBa o6nactb onpeznenenus GyHKIMU y = tg X?
KaxkoBa o0nacTh 3HaueHu QyHKINH Y = tg X?
Yemy pasen tg (a+2znn), rnen T 72?2
Korna rosopsr, uro yron o sisercs yriom I yerseptu? II werBeptu? III werBeptu? IV
yeTBepTu?
Kakue 3HaKu UMEIOT CHHYC, KOCUHYC ¥ TAaHT€HC B KaX/101 U3 KOOPIMHATHBIX YeTBepTeil?
Kakwne u3 TpuroHoMeTpuyecKix (GyHKIUH SIBISTIOTCS YETHBIMH, @ KAKHE - HEYETHBIMU?
Kakyo ¢pyHKIMIO Ha3bIBAIOT IEPUOANIECKOM?
Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM?
Kakoe To1ecTBO CBA3BIBAET TAHI€HC U KOCHHYC OJTHOT'O M TOT'O Xe apryMmeHTa?
Chopmynupyiite npaBuiia, KOTOPHIMH MOYKHO PYKOBO/ICTBOBATHCS MPU MIPUMEHEHHH (HOPMYT
IPUBECHUS.
UYto Ha3bIBAIOT apPKKOCUHYCOM uucia b?
Kakoii Bug umeet popmyina kopHel ypaBHeHHUs cos X = 1? cos x = 1? cos x = 1?
[Tpu kakux 3HaYeHUSAX b UMeeT KOpPHU ypaBHEHUE sin X = b?
Yro Ha3BIBAIOT APKCUHYCOM 4Hcia b?
Yto Ha3bIBAIOT apKTAHT'€HCOM uncia b?
HazoBute ¢popmyiy kopHeil ypaBHeHHS tg X = b.
Yto Ha3bIBAIOT MpHpalieHueM (QYHKIUU B TOUKE?
[To xakoii popmyiie onpeaenstoT MTHOBEHHYIO CKOPOCTh?
[To kaxoii hopmyie onpeaenstoT yrioBoi koddpuuneHT kacarenbHoi K rpaduky GyHKINN B
TOuKe?
Cdopmynupyiite TeopeMy 0 IPOU3BOAHOI: 1) cymMMbl; 2) mpou3BeneHus; 3) 4acTHOTO.
Kakoit Bu1 nMeeT ypaBHEHHE KacaTelbHOU, MPOBEJCHHON K rpaduKy (GyHKIHHU / B TOUKE C
abcuuccoit xn?
Cdhopmynupyiite npu3HaK TOYKH MAaKCUMyMa; TOYKH MUHUMYMA.
Onwummre, Kak HAUTH HaUOOJIbIIIee ¥ HAUMEHbIIee 3HaUeHHs U depeHITupyeMoil GyHKINN
Ha MPOMEXYTKE [a; b].
OnuimTe TUIaH UCCAEA0BaHUS CBOMCTB (yHKIIUH.
Kakyto ¢pyHKIHIO Ha3bIBAIOT IEPBOOOPa3HON NaHHON (PYHKIIUH Ha 3aJaHHOM IIPOMEXYTKE?
CdopmynupyiiTe OCHOBHOE CBOWCTBO NIEPBOOOPA3HOM.
Kakyro 3anuce Ha3plBalOT OOUIMM BHJIOM IepBooOpa3HbIX ¢(yHKIMM f Ha 3a1aHHOM
MIPOMEKYTKE?
CdopmynupyiiTe npaBuia HaX0XACHUS IEPBOOOPA3HOM.
Kakyto ¢purypy Ha3pIBaloT KpUBOJIMHEHHOM Tpamnenuen?
ITo xakoii popMyie MOXKHO BBIUMCIIUTS IJIOLIA]Ib KPUBOJIMHEHHOM Tpanenuun?
Yto Ha3bIBAIOT ONpPEENIEHHBIM HHTErpaioM GyHkuu f Ha mpoMexyTke [a;b]?
Kakoe paBeHcTBO Ha3biBatoT popmyioit HetoTona-Jleii6Huma?
Onumure, Kakoe MHO>KECTBO HAa3bIBAIOT YIOPSAIOUYEHHBIM.
YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOT'O MHOXKECTBA?
Kak Ha3bIBalOT 1 0003HAYAIOT MTPOM3BEICHNE MEPBBIX N HATYpPAIbHBIX YUCEN?
Ilo xakoifi Qopmyne MOXHO BBIYHCIUTH KOJHUYECTBO IEPECTAHOBOK N-3JIEMEHTHOTO
MHO>KecTBa?
Uto Ha3bIBAIOT pa3MeNICHHEM U3 N 3JIEMEHTOB 110 K 311eMeHTOB?
ITo xakoil popMysie MOXKHO BBIYUCIUTH KOJUYECTBO PA3MELICHUH M3 N-3JE€MEHTHOIO
MHOXecTBa 10 k 371eMeHTOB?
YTo Ha3bIBAIOT COYETAHUEM U3 N HJIEMEHTOB 110 K 371eMEeHTOB?
[To kakoii popmysie MOKHO BBIYHCIUTEH KOJMYECTBO COUETAHUI U3 N 3JIEMEHTOB 1o k
3J1€MEHTOB?
Uro Ha3bpIBalOT IEPECTAHOBKON KOHEUHOTO MHOXECTBA?
Yro Ha3bIBAIOT Pa3MELIEHUEM N-3JIEMEHTHOIO0 MHOXKECTBA 110 k a11eMeHTOB?



84. Yo Ha3bIBaIOT COYETAaHHEM N-3JIEMEHTHOIO MHOXKECTBA 10 K 371eMEHTOB?

85. Kakyto ¢popmyiy HazeiBatroT 6MHOM HploTOHA?

86. ChopmynupyiiTe cBolicTBa TpeyroibHUKa [lackais 1 OMHOMHATBHBIX KO3(PDHUITHESHTOB.
87. Kakue coObITHS Ha3bIBalOT HECOBMECTHBIMU ?

88. Kakoe coObITHE Ha3bIBAIOT 00BEANHEHUEM JIBYX COOBITUH U Kak ero 0003HAYar0T?

89. Uemy paBHa BEpOSTHOCTh OOBEANHEHNUS ABYX HECOBMECTHBIX COOBITUI?

90. Kakoe coObITHE Ha3bIBAIOT MIEPECEUCHUEM IBYX COOBITHIA U KaK ero 0003Ha4a0T?

91. Kak MOKHO BBIYMCIUTH BEPOSTHOCTh OOBEAMHEHUS IBYX COOBITHIA?

92. Kakoe coObITHE HA3BIBAIOT JONOJHEHNEM COOBITHS U KaK ero 0003Ha4aroT?

93. Kak MOKHO BBIYHCIUTH BEPOSTHOCTD JAOMOTHEHUS COOBITUS?

94. Kakue 1Ba cOOBITHS Ha3bIBAIOT HE3aBUCUMBIMU?

95. Kakue nBa coObITHS HA3bIBAIOT 3aBUCUMBIMU?

96. Kak HailTu BEepOSATHOCTb I€pECEUEHUSI HE3aBUCUMBIX COOBITUI?

97. Uto Ha3bIBAIOT CIIy4alHOW BEITMUNHON?

98. Uto Ha3bpIBatOT MHOKECTBOM 3HAYEHUH CTy4yailHON BEIMYUHBI?

99. Uto Ha3bIBAIOT pacHpeeIIEHNEM BEPOSTHOCTEN CITy4allHOM BETUYHUHBI?

100. Kakoe pacmpenenieHre BeposITHOCTEH Ha3bIBalOT OMHOMHAIBHBIM?

101. Yro Ha3bIBaIOT MaTEMATUUYECKUM OKUJAHUEM CIy4YailHON BEIUUYUHBI?

102. Kak B MaremaTHKe Ha3bIBAIOT IEPBOHAYAIIbHBIC TOHATHSI, KOTOPHIM HE IAIOT ONPEICTICHHS ?
103. Kakue Gurypsl BXOAAT B CIIUCOK OCHOBHBIX MOHATHUI cTepeoMeTpun’?

104. B xakom citydae roBOpST, UTO MpsAMasi NEPECEKAET MIOCKOCTh?

105. B xaxom ciayuyae roBopsT, YTO IUIOCKOCTH II€PECEKAOTCS?

106. HazoBuTe M3BECTHBIC BaM MPOCTPAHCTBEHHBIC (PUTYPHI.

107. U3 kakux puryp cocTouT NoBepxXHOCTh MHOTOrpaHHuKa? Kak ux Ha3bIBarOT?

108. Yto Ha3wiBaroT peOpamMu MHOTOTpaHHMKA? BeprmmHaMyu MHOTOTpaHHHUKA?

109. Kaxkue Bubl MHOTOI'PaHHUKOB Bbl 3HaeTe? ONUIINTE 3TU MHOTOTPaHHUKH.

110. Kakwue cyniecTByroT Ciiydyau B3aMMHOT'O PACIIOJIOKEHUS JBYX MPSAMBIX B IPOCTPAHCTBE?
111. Cdhopmynupyiite npu3HaK napaieabHOCTH MPSIMOI U TNIOCKOCTH.

112. CdopmynupyiiTe npu3HaKk NapauieIbHOCTU ABYX INIOCKOCTEH.

113. Yro Ha3bIBAIOT YIIIOM MEXAY JBYMS MEPECEKAIOIUMUCS MPSIMBIMU?

114. Yemy paBeH yroa Mexay ABYMs apajuIeIbHBIMA MIPSIMBIMU?

115. Yro Ha3bIBAIOT YIJIOM MEXAY IBYMS CKPEIIMBAIOIIUMUCS IPAMBIMU?

116. Cdopmynupyiite npu3HaK NepHeHIUKYISIPHOCTH IPSIMON U MIIOCKOCTH.

117. Yro Ha3pIBAIOT pacCTOSHUEM OTTOYKHM 10 IUIOcKocTH? PaccrosHMeM oT mpsMoil A0
napajuiesbHOM el mockoctu? PaccTosiHueM Mexay IByMs apaieIbHbIMU TUIOCKOCTSIMU?
118. Cdopmynupyiite TeopeMy 0 TpeX MEePHeHIUKYISIpax.

119. Yemy paBeH yroia Mexay NpsiMOW M IJIOCKOCTBIO, €CITU MpsiMasi MapajiesbHa MIOCKOCTH?
[Tpsimast nmpuHaanexut miockoctu? IpsMas nepneHIuKyIsipHa IIOCKOCTH?

120. Kakyro ¢urypy Ha3pIBatOT JUHEHHBIM yTJIOM JIBYTPaHHOTO yriia?

121. Yro Ha3bIBAIOT BEIMYUHON IBYIPaHHOIO yria?

122. Kak HaillTH pacCTOsSTHUE MEXKY ABYMS TOUYKAMH, €CJIM U3BECTHBI UX KOOPAUHATHI?
123. Kaxoii BEKTOp Ha3bIBalOT HYJIEBbIM?

124. Yrto Ha3bIBAIOT MOAYJIEM BeKTOpa?

125. Kaxkue BEKTOpbI Ha3bIBAIOT KOJJIMHEAPHBIMU?

126. Kakwue n1Ba HEHYJIEBbIX BEKTOPA Ha3bIBAIOT PABHBIMU?

127. Kax HaiiThU MOJlyJIb BEKTOPA, ECJIM U3BECTHBI €M0 KOOPAUHATHI?

128. OnummTe mpaBUIIO TPEYTOJIbHUKA 111 HAXOXKJIECHUSI CYMMBI BEKTOPOB.

129. OnummTe npaBwiIo MapajienaorpaMma sl HaX0KJIEHUS CYMMBI IByX BEKTOPOB.

130. OnwummTe mpaBUiIo Napauiesienunea AJisi HAXOXKIESHHUS CYMMBI TPEX BEKTOPOB.

131. Kaxkoii BEKTOp Ha3bIBalOT Pa3HOCTBHIO IBYX BEKTOPOB?

132. CdhopmynupyiiTe coueTaTenbHOE U pacipeaeuTeIbHbIC CBOMCTBA YMHOKEHHS BEKTOPA HA
YHCIIO.

133. Kakwue BEKTOpbI HAa3bIBAIOT NMEPIECHANKYISIPHBIMU?
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YTo Ha3BIBAIOT CKASIPHBIM MPOU3BEACHUEM JBYX BEKTOPOB?

UTto Ha3pIBatOT MHOTOI'PaHHUKOM?

Kakwue rpanu MHOrOrpaHHUKa Ha3bIBAKOT COCETHUMM ?

Urto Ha3bIBalOT ABYTPAaHHBIM YIJIOM MHOTOI'paHHUKA?

Kakoli MHOTOrpaHHHK Ha3bIBaIOT BBIITYKJIBIM?

UTo Ha3BIBAIOT IPU3MO¥?

UTo0 Ha3bIBAIOT BHICOTOM MPU3MBbI?

Kaxyto npusmy HasbiBatoT npsimoii? HakinoHHO#?

Kakyro npu3my Ha3bIBalOT MPaBUIBHON?

Yo Ha3bIBAIOT JUArOHAJIBHBIM CEYEHUEM ITPU3MBI?

UTto Ha3bIBaIOT IJIOMIA/bI0 OOKOBOI MOBEPXHOCTU MPU3MBI?

Yemy paBHa miomia/ib 00KOBOH MOBEPXHOCTH MPSIMOI TPU3MBbI?

Urto Ha3bIBaIOT Mapaenenuneaom?

Kakwue rpanu napasuienenumneia Ha3plBatOT IPOTUBOJIEKALIMMHU?

Kaxoii napamienenunesn Ha3bIBatOT NPSMbIM?

Kakoli napasuienenunes Ha3plBatOT IPSIMOYTOJIbHBIM ?

Uto Ha3bIBAIOT U3MEPEHUSIMU NPSMOYTOJIBLHOTO Napasuienenuneaa?
Kakum cBolicTBOM 00J1aal0T AMAroHalIy napauiesnenumneaa’?
Cdopmynupyiite TeopeMy 0 KBaJpaTe JUArOHAIHM IPSIMOYTOJIBHOTO Mapasulesenunesa.
UYro Ha3bpIBAIOT NUPAMUI0M?

UTo0 Ha3bIBAIOT BHICOTOM MUPaMUIbI?

Kaxoe ceueHne Ha3bpIBalOT 1MaroHaJIbHBIM CEYEHUEM NTUPaMUIbI?

Kakyro nupamury Ha3bIBatOT MPABHIILHOM?

Uro Ha3pIBaroT anodeMoii mpaBUIbHON MUPaMUIbI?

UYTo HA3BIBAIOT TUIONIA/IbI0 OOKOBOM MMOBEPXHOCTH MTUPAMUIBI?

Yemy paBHa mII01a/1b OOKOBOW MOBEPXHOCTH MPABUIBHON MUPaMUIbI?
Onunmure, KaKOW MHOTOIPAHHUK Ha3bIBAIOT YCEYEHHOM MUPAMHUION.
Onummure 371€MEHThI yCEUEHHONW TUPAMU/IBI.

Kakyto yceu€HHyro nupaMuly Ha3bIBatOT IPABUIBHOM?

Uro Ha3bIBalOT anodeMoii MpaBUIIbHON yCeuEHHOM MupaMuab?

UTo HA3BIBAIOT TUIOMIAABI0 OOKOBOM MOBEPXHOCTH YCECUEHHON TUPAMUIBI?
UYemy paBHa miomaib 00KOBON MOBEPXHOCTH MPABUIBHON yCeUEHHON MUpaMUIb1?
Kaxkoe Teno Ha3pIBaIOT MUIUHAPOM?

OnwuimTe, 4TO Ha3bIBAIOT OOKOBON MOBEPXHOCTHIO IIMIIHHIPA.

Urto Ha3bpIBaIOT OCHOBAHUSAMH IMIIMHIpPA?

Kaxoe Teno Ha3pIBatOT T€JI0M BpallieHus?

UTto Ha3bIBaIOT OCEBHIM CEYEHHEM LIMIHHIpa?

W3 xakux uryp cocTout pa3BépTka LUIHMHIpPA?

ITo xakoil popMyiie BBIYUCISIOT IUI0IIAlb OOKOBOM NOBEPXHOCTU LIUIMHIPA?
o kakoit popmyIie BBIYUCISIOT IUIOMIA/b TOJTHOW TOBEPXHOCTH LMIIMHAPA?
Kaxkoe Teno Ha3pIBatOT KOHYCOM?

OnwummuTe, 4TO Ha3bIBaIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

Uto Ha3bIBalOT oOcHOBaHHEM KoHyca? Ochlo KoHyca? BbicoToi koHyca?
UTto Ha3bIBalOT OCEBBIM CEYEHHEM KOHYca?

N3 dero cocTonT pazBépTKa KOHyca?

UTo nprHUMAIOT 3a TUIOIIA s OOKOBOM MOBEPXHOCTH KOHYyCA?

[To xako¥ hopmyJsie BEIYHCIIAIOT MUIOMIAb OOKOBOI MOBEPXHOCTH KOHYca?
ITo kakoit popmyIie BBIYUCISAIOT IJIOMIA/b TOJHOW TOBEPXHOCTH KOHYca?
Uto Ha3pIBaIOT OOKOBOI MOBEPXHOCTHIO YCEYEHHOTO KOHYCca?

UYTto Ha3bIBaIOT OCEBBIM CEYEHUEM YCEUEHHOTO KOHYyca?

Yto mpuHUMAIOT 32 IJI0MIa b OOKOBOM MMOBEPXHOCTH YCEYEHHOTO KOHYca?
Mo kakoit popmyiie BBIYUCISIOT IUIOIIAh OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYyCca?
Yro Ha3pIBalOT cepoii?



187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.

UTo Ha3bIBAIOT IIIAPOM?
UTo Ha3BIBAIOT AMAMETPOM Imrapa?
Yr1o Ha3eIBalOT 00BEMOM Tena?

5.2 Ilpumepsnl caMOCTOATEIBbHBIX padoT

Yto Ha3BIBAIOT painycoM cepbl; quameTpoM chepbr?
UYemy paBeH AuaMeTp cdepsl, eciiu e€ paauyc paBeH r?

Uro 3HaYUT U3MEPUTH 0OBEM MHOTOTPAHHUKA?

[To xakoit popmysie BEIYUCIAIOT 00BEM MPU3MBI?

I[To xakoit popmysie BEIYUCIAIOT 00BEM THUPaAMUIBI?

ITo xako¥ hopmyJsie BEIYUCIAIOT 00hEM YCEUEHHON TUPAMHUIBI?
o kakoit popmyiie BBIYUCIAIOT 00BEM KOHYca?

[To xakoit popmysie BHIYUCIAIOT 00BEM yCEUEHHOTO KOHYCa?
[To xakoii popmyse BEIYHCIAIOT 00BEM UIUHAPA?

[To xakoil popmyse BBIYUCIAIOT 00BEM 1mapa?

YTo Ha3BIBAIOT MJIOLIA/IBIO IOBEPXHOCTH L1apa’?

[To xakoil popmysie BHIYUCIAIOT IUIO0IA/1b chepbl?

1. CamocrositenpHast pabora Nel. Pa3BuTue moHSATHS O YUCIIE.

Bapuant 1
1. IlpeacraBpTe B  BHJAE OCCKOHEYHOU
JeCATUYHOM MEPUOTNIECKOM npobu
paloHaIbHbIE YKCa:
3. _5.8._4g1.
SRS
2. Haiinure 3 apobu, kotopwie OymyT

OoJble %, HO MeHbIe 2.

11
332Bbligzlcnﬂlro,e: 5
1 4 -2 ~_(4,254 —1,134:0,28)

49 49 147 3
+ 1,114
4. Beruucaute npuOIMKEHHO:
1,006°
5. TIpeoGpa3yiiTe (ympocture)
palroHaIbHOE BBIPAKEHHE:
v o1-x2 1-xy

X+1 y-1 y-1
6. Pemute ypaBHEHUE:
2x*-5x2+2=0
7. PemmTe HEPaBEHCTBO:
(3x —2)> —4x(2x -3) > 0

BapuanT 2
1. IlpeacraBeTe B BHJIE OECKOHEUYHOU
JEeCSITUIHOMN NIEPUOINIECKOM npobu
palMOHAIbHBIE YHUCIIA:
3_1 _i.i._SZ.

4 13’117 9
2. Haiinure 3 npo6u, KoTopbie OyAyT OOBIIIE

2, HO MeHbIe 2.
13 13

3. Bruucnure:

[8,6 '}4_(5963}_4 EDE (4%:211_;+ 1,34)
12

4. Boruucioute npuOIMKEHHO:
1,001°
5. TlpeoOpa3yiiTe (YIpOCTHTE) palliOHATBHOE
BBIpaKCHHE:
a b-a*b bV -a
ab+b ab-a b-1
6. Pemute ypaBHEHUE:
24 -3x2+1=0
7. PemmnTe HEpaBEHCTBO:
x(Bx-2)-(2x-3)*<0

2. CamocrositenbHas pabora Ne2. dyHkImU U rpaduku

Bapmuanrt 1
1. dyukuust 3agana popmynoit f(x)
Haiimure: a) f(1); 6) f(0).
2. Haitgure obnacte omnpeaeneHus: QyHKITUU
flx) = Vi=3
3. Haitinure MHOXECTBO 3HaYeHUU (DYHKITUH
fx)=x*+4
4. SlBngeTrcss M YETHOM MIM HEYETHOH
bynxmus: a) f(x) = 7x3 — 5x°;

— x=3

x+4

Bapuant 2
1. @yukimst 3amana dopmyson f(x)

Haiimure: a) f(2); 6) f(-1).
2. Haiinure obGmacth omnpeaeneHuss QyHKIUN

— x-3

x+4

flx) = Vit 4
3. Haiinute MHOXXECTBO 3HAaYCHHMU (DyHKIHH
flx) =22 -1

4. SIgngercd 1M YETHOW WJIM HEYETHOH
dyukuus: a) f(x) = x° + 2x%;




—4x

6) f(x) =12

2x-8
5. Ha pucynke nzo0paxkeH rpaduk GyHKIUN
y = f(x), onpeneneHHON Ha MPOMEKYTKE
[-3,5; 5]. Ioab3yscek rpadukom, HauTe:
a) f(=2);
0) 3HaYeHMsI X, IpU KOTOPBIX f(X) = 3;
B) HyJIM (QYHKIINY;
r) HauOoIblllee U HAUMEHBIIECE 3HAUCHHUS
dyHKIHY;
) 00J1acTh 3HAYCHUH (PYHKINY;
€) KOJIM4eCTBO KOpHeit ypaBHerus f(x) = a B
3aBUCHMOCTH OT 3HAYCHUSI 4

6) f (X) — +4x
2x+8

5. Ha pucynke u3o0paxeH rpa¢puk GyHKIHHA
y = f(x), onpeneneHHOi Ha TPOMEXYTKE

[-4; 5]. ITonb3yscek rpadukom, HalAUTE:

a) f(-2);

0) 3HaYeHusI X, IpU KOTOPEIX f(X) = 3;

B) HyJIU (PYHKIINH;

r) HauOoJIblIIee ¥ HAUMEHBIIICE 3HAYCHUSI
IN%EINIVH

1) 001acTh 3HaUCHHUH (QYHKIINU;

€) KOJIMYECTBO KOpHe ypaBHeHHs f(x) = a B
3aBHCUMOCTH OT 3HAYCHHUS

b 4

=Y

L

6. Ha pucynke uzo0pakeH rpaduk GyHKIHH
y = f(x). Ioctpoiite rpaduk GyHKImY:
a)y=fx)+2;6)y = f(x-23).

) A

A

|
HEE T

ta
.
e
P

ANpIL I mio ] !
R / /
[ |

I I O O !
6. Ha pucynke uzoOpaxkeH rpaduk GpyHKIuH
y = f(x). Ioctpoiire rpaduk GyHKIMY:

)y =f)+2,6)y = flx-3).

iz

\
\

- —r.-ni =

4 | A

2
=

3. CamocrosrenbHas padota Ne3. Kophu, crenenu u jorapudmsl

Bapuanr 1
1. ®yukuus 3anana hopmysoit f(x) = x'6.
Cpasaure f(5,6) u f(24).
2. Haiigute 3HaUeHUE BBIPAKEHUS:
a) 338 + 45¢=532 + *v625; 6)%32.

3. Pemmte ypaBHeHHe x = 2
4. YnpoctuTe BbipaxeHue:

a) a3 6) V2N,

5. Haiigurte 3HaUueHWE BRIpaKECHUS:

Bapuant 2
1. ®yukuus 3anana popmymnoii f(x) = x%.
Cpasuure f(3,6) u f(1,8).
2. Haitnute 3HaY€HHUE BHIPAXKEHUS:

a) 5*V16 — 23V=216= V6t 6)%%

3. Pemmte ypaBHenue Vx = 2
4. Ynpoctute BblpaxeHue:

a) a7; 6) E\/1113571_13'

5. HaitguTte 3HadYeHNE BBIPAKCHHUS:




1
a) 1253  6) 3208,
6. Hpe,Z[CTaBBTe BBIPpAKCHUC B BUJIC CTCIICHU

HJIN ITPOU3BECACHU A CTEIICHEH
((1_0'8)4 . ((1_1'4)_21 (a0,4)—6

7. Pemmnte ypaBHeHHE V2Xx + 8 = X

1
m-3m3
8. Coxparure 1pobp —7——
m3-3
9. Pemmte ypaBHEeHUE
571 - 3.5% =250
10.Haitnure obmacth onpeneneHus GyHKINT
y=l1g4x -1)
11.Pemmire ypaBHEeHUE
logi(3x +4) = -2
3

12.Pemrte HEpaBEHCTBO
logpo(x — 4) >logpo(8 — x)
13.Bpruncnure 3Ha4YeHUE BbIPAKEHUS
logg 27 + loge 3
2log, 6 — log, 9
14.Haiinure KOpeHb ypaBHEHHUS
logs x + logy(x — 3) = 2
15.Pemmnte HepaBeHCTBO
10g0.52 X — 10g0.5 x—-22>0

1
a)327;  0)16V%.
6. IlpeacTaBbTe BHIPAKEHUE B BHJE CTEIEHH

HJIU IIPOU3BEACHUA CTEIeHeHn
([10’6)6 . (d0’4)_72 (ﬂ_1’6)_3

7. Pemmure ypaBHeHue V2x + 48 = —x

2
m+7m5
8. Cokpature apodb —3——
mb+7
9. Pemute ypaBHEeHHE
2¥ +2¥3 =72
10.HaitnuTe o6nacts onpeneneHust GyHKIMA
y = 1g(6 — 4x)

11.Pemure ypaBHeHUE
logp1(10x = 7) = -1
12.Pemnte HEpaBEHCTBO
log2(6 — x) <loga(x + 1)
3 3

13.BoruniciuTe 3HaU€HUE BBIPAKECHUS
logs 128 — logg 2
2logs 2 + loge 9
14.Haiinute KOpeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemnte HepaBeHCTBO
1Ogo,252 X+ 10g0,25 x-22>0

4. CamocrositenpHas pabota Ne4. OCHOBBI TPUTOHOMETPHHU

Bapuanr 1
1. Hailigute 3HaueHUE BBIPAKEHUS

Tt Tt LT
2’[83 ctg (- _6) +cosm -2 sin 4
2. VYmpocture BbIpaXeHUE

cos? o + sin? a + tg?B
3. Ympoctute BhIpaKeHHE:
a) cos(a — B) —cos(a + f)
0)sin  cos 4p + cos ff sin4f

sin 2¢
B}———
2sina
4. JNawo: sina= -2, cosf=-2n<
13 13

a < BZL 717< p < m. Haiinure sin(a + /3)

5. Z[oxaxcmf TO)KI[GCTBlOZ
= tg2«

_V2

2
7. Pemmnre HEpaBEeHCTBO COS X < L
2

1—tga_1+tgcx

6. Pemmre ypaBHeHue sin 4x =

Bapuant 2
1. HaitaguTe 3HaueHnE BbIpOKEHUS

T n . 37n i

2tg (- 6) ctg x+ sin - 4 cos 1

2. YnpocTure BbIpaXXeHHE
cos? a + sin® a + ctg’a
3. YmpocTture BhIpaKeHHE:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4a
2cos? a

B).i

sin 2«
4. Jlano: cosa = 0,6, sinf =- 0,8,3%<
a<2m,m<p< 3”7 Haiinure cos(a + B)

5. JloKakuTe TOXKAECTRO:

tga tgo
& + &% tg2a
- ; —_—
6. Pemmre ypaBHeHue cos 6x = —\/_?2’
V3

7. PemuTe HEpaBEHCTBO Sin x >

5. CamoctosrenbHast padota NeS. [IponsBoHas u €€ npuMeHeHue




Bapuanr 1
1. HaI/I,I[I/ITe HpOI/I3BOI[HYIO byHKIMH:

a)f(x) = x_-l.- 3
6) f(x) =
B) f(x) = tg 4x

2

2. Beruncnure 3HaYeHUE TPOU3BOAHON (DYHKIMN
f(x) (3x —2)° B TouKe xp = 1
Hatigure mpon3BoaHy0 QyHKIHU:
a> fx) = Vex=7
6) f(x) = cos* .
4. Teno pBuraercss mo KOOPAMHATHOMN

npamoit mo 3akony s(t) = 3t2 — 2t + 1

(mepemernieHne u3MepseTCs B METpax, Bpems —

B ceKyHJ1ax ). UeMy paBHa CKOpOCTB TeJjia uepes

3 ¢ mocJie Havasa ABMKeHUs?

5. Uemy paBeH yriaoBoi koddduimeHt

KacaTeNbHOU K TpaguKy QyHKIUU
y=x3-2x

B TOYKE C abCcImccon xy = —1?

6. Kakoe ypaBHeHHEe nMeeT kacaTeabHast

— 3x+4
K rpaduky dynxumn f(x) = B TOYKE C
f il
a0CIuCcCcou xy = 2.
7. YeMy paBHO HAaMMEHbILIEE 3HAYCHUE

dynkuun y = x + 4 na npomexyrtke [1;3]?
X

8. Uccnenyiite pyHKIMIO
y=16x>-12x*> - 4
1 ocTpoiTe e€ rpaduxk.

BapuanT 2
1. Haitnure npon3BoaHy0 GYyHKIIMH:
4 3

a)f(X) = xz"" * 3
0) f(x) ="
B) f(x) = tg 2x

2. Bwrumcnwrte 3HAUCHWE TIPOM3BOMHOM (YHKIIHH

f(x) = 3x + 4)* B Touke xp = 1

3. Haiinure mpou3BoAHYI0 QYHKINU:

2 f(x) = V8T T

6) f(x) = sin’;

4. Teno nBUTAETCs O KOOPIUHATHOM MPSIMOi

o 3aKOHY s(t) =32 -2t + 1

(mepemeliieHre U3MEPSETCS B METPAX, BPEMsI —

B CEKyH/1ax). UeMy paBHa CKOPOCThH TeJla uepe3

4 ¢ mocJe Havasa ABUKEHUS ?

5. Uemy paBeH yrioBoi KodduimeHT

KacaTeNIbHON K rpaduKy QyHKIUU
y=x-2x

B TOUYKE C a0CIIUCCO xy = —2?

6. Kakoe ypaBHEHHE HMEET KacaTelbHas K

— bx+4
rpaduky pyHkmuu f(x) = B TOYKE C
y @y f( ) -

abcuuccont xp = 1.
7. Uemy paBHO HauOoJiblliee 3HAYCHHE
yskmm y = x + 4} Ha npomexyTke [1;3]?
8. Hccaenyiite pyHKIUIO
Y =2x% 4+ 9x% + 12x
1 ocTpoiTe e€ rpaduk.

6. CamocTtostenbHas pabora Ne6. UHTerpan u er

0 IPUMEHEHHE

Bapuanr 1

Gynakmmn f(x) = x — 3. Uepe3 kakywo us3
JTAHHBIX TOYEK MPOXOAUT rpaduk GyHKIuH F,
eciu F(2) =57

a) (0;8);  6) (-2;17);

3. Beluncaure uHTErpai:

a) fo?’xzdx

B) (1;5,5); 1) (44).

Bapuanr 2

1. Haitnure oOmmii Bua mnepBooOpaszHoi | 1. Haiimure oOmuii Bug mnepBooOpa3HOit
byHKIMU: ¢byHKIMU:

a) f(x) = a) f(x) = x°

0) f(x) = sinx 0) f(x) = cosx

B) f(x) = 2 B) f(x) = 3*

r) f(x) = x r) f(x) =

n) f(x) = ‘% n f(x) = 67

e) f(x) = e e) f(x) = &>

2. @yukuus Foasnsercs mnepBooOpasHoi | 2. dyHkius F - aBiasercs 1epBOOOpa3HOM

Gynaxmum f(x) = x — 3. Uepes kakyio u3
JAHHBIX TOYEK MPOXOIUT rpaduk QyHKuu F,
eciu F(2) =57

a) (0;8);  6) (-2;17);

B) (1;5,5); 1) (4:4).

3. BpruncnuTe uHTErpa:

a) fo4 2x? dx




6) ﬁ sin 3x dx
g

3 2

0. —2;;::;;

4. Bpbruncnure TUIOIIAb
M300paX€HHOW Ha PUCYHKE.

uryper,

YP=Ccosx

x
=
2

[
;|

5. Haiignure KPUBOJIMHEHHOU
Tpanelnyu, OrpaHNYEHHON THHUAMHU i = 6X —
2, y=0,x=1,x=3.

ILIOIAIb

0) f% sin 6x dx
5
5 [ dx
=1i3 2 X
3 2

) f —1%25;

4. Bpruucaure 101115 ¢burypsi,
M300paKeHHOM Ha PUCYHKE.

4
5. Bwruucnure TUTIOMIA/Th ¢burypsl,

OTpaHMYEHHON TMHUAMHA i = X%, i = 2 — X.

7. CamocTostenbHas padora No7. KomOuHaTopuka

Bapuanr 1
1. CkonbKUMH crIOCOOaMH MOTYT CEeCTh B
aBromoOmiTp Mapku «Kammna» 5 yemnoBek,

cClin Ka)KI[BII\/'I n3 HUX MOXKET GBITB
BOJIUTEINIEM?
2. Yepes JKEJIE3HOJJOPOKHY IO CTaHIINIO

JIOJDKHBI  OJTHOBPEMEHHO TPOMTH 3 moe3na.
CkonbkuMH crioco0aMH  JTUCTIETYEP MOXKET
OpPraHMU30BATh IPOXOXKIACHHUE COCTABOB, ECIIH B
€ro pacropsKeHUU 5 CBOOOTHBIX MyTei?
3. _Pemnrte B HaTypajabHbBIX YHACIAX YPABHEHHUE
A> =18 A?

x x=2
4. CKOJBKO CYLIECTBYET CEMU3HAUHBIX YUCEIL,
KOTOpBIE HALETIO AeNiTcs Ha 257
5. Pemmute B HaTypaJbHBIX YUCIIAX YPABHEHUE
sz =120
6. Ha npsimoii ormetmiin 12 Touek, a Ha
napajuieabHOM el mpsiMoil — 7 Touek. CKOJIbKO
CYILLECTBYET YEeThIPEXYTOJIbHUKOB c
BEPIIMHAMU B ATUX TOYKaX?
7. Jlna mkosbHOU joTepen noarorosunu 100
OuUNeToB, U3 KOTOPBIX 12 BBIMIPHIIMIHBIX.
[lepBriii y4yenuk BblOupaer Hayrag 10
6uneroB. CKOJNBKO CYILECTBYET BapUaHTOB,
IpU KOTOPBIX OH BbIOEpET HE MeHee 2
BBIMTPBIIIHBIX OMIIeTOB?
8. Halimute OTHOIIEHHE CYMMBI YHCEIT B

Bapuanr 2
1. Cxonbkumu criocobamu MOXHO
pacrlpeneNnuTh 5 AEeKYpPHBIX IO 3TaXaM B
MSATUITAKHOM OOIIEKUTHH?
2. YUepe3  KEJIE3HOJOPOKHYIO  CTAHIIUIO
JIOJDKHBI OJTHOBPEMEHHO NpoWTH 4 moesna.
CkonpKUMH crioco0aMu  JAMCTIETYEP MOXKET
OpraHu30BaTh IPOXOXKIAECHUE COCTABOB, €CIIU B
€ro pacTopsKEHUH 6 CBOOOTHBIX MyTeH?
3. PemmuTe B HaTypajgbHbIX YHCIIaX YPAaBHEHHE
A% =20

X

4. CKOJIBKO  CYHIECTBYET  IIECTHU3HAYHBIX
qucell, KOTOpbIE Haleso AeasiTcs Ha 257
5. Pemnre B HaTypajbHbIX YMCIAaX YPAaBHEHUE
C;“z =66
6. Ha npsimoit otmetwiin 14 Touek, a Ha
napajuieabHou el npsimoit — 9 Touek. CKOIBKO
CYILIECTBYET YeThIPEXYTOJIbHUKOB C
BEpUIMHAMU B ITUX TOUKax?
7. s mikosibHOM joTepen noarorouiu 200
OWJIETOB, W3 KOTOPHIX 25 BBIUTPHIIIHBIX.
[lepBpiii yuyenuk BblOupaer Hayrag 10
OouneroB. CKOJIBKO CYIIECTBYET BAapUAHTOB,
IpU KOTOPBIX OH BbIOEpEeT HE MeHee 2
BBIUTPBIIITHBIX OMJIETOB?
8. Haiigute oTHOIIEHNE CYyMMBI YHCEN B
100-i1 ctpoke TpeyronpHuka [lackans k cymme
yucen B 200-i ctpoke




100-i1 ctpoke TpeyronsHuka [lackans k cymme
yucen B 200-i cTtpoke

8. CamocrosarenbHas pabora Ne8. DjeMEHTHI TEOPUHM BEPOSTHOCTEH M MaTeMaTHYECKOM

CTaTUCTHKHU

Bapuanr 1
1. B xopoOke nexar 15 mapukos: 10 cuHux u
5 3enensix. KakoBa BEpOATHOCTH TOTO, 4TO
HayraJl B3AThI U3 KOPOOKHU LIAPUK OKaKeTCS
KENTHIM?
2. BeposATHOCTh KynHTh OpakOBaHHYIO Mapy
carnior HekoTtopoi ¢upmbl cocrasiser 0,023.
Ckomnbpko OpakoBaHHBIX  Map o0yBH
rapaHTUpOBaHHO cojepkuT naptust u3z 1000
nap caror 3Toi Gupmb1?
3. [lpyu mpoBeneHUM  HK3UT-TIONIA  OBLIO
orpomieHo 15 Teicsu u3bupaTeneil, cpeau
koTopeix 600 nporosiocoBanu «IIpoTus Bcex».
OreHuTe BEpOSITHOCTH COOBITHS, TPH KOTOPOM
n3buparens roynocyet «IIpoTus Bcex».
4. Kaprouku, Ha KOTOPbIX HalMcaHbl yncia 1,
3, 5, 7, Hayrag  IOCJEI0BATEIIbHO
BBIKJIAJIBIBAIOT B psl. KakoBa BepoOsSTHOCTH
TOr0, 4TO MOCJIEAHEH IOJ0XKAT KAPTOUKY C
qucyiom 5?7
5. KakoBa BepoOSTHOCTH TOrO, 4YTO IpH
o A0pachIBaHUM JABYX UTPAIbHBIX KyOMKOB Ha
OJTHOM M3 HHX BBITIAJICT SIAMHUIIA, @ HA JPYyTOM
— Tpoiika?
6. Uemy paBHa MeauaHa
JaHHbIX: 2,2, 3,4, 5, 6,137
7. OnHOBpEMEHHO MOAOPOCUIN TPU MOHETHI.
KakoBa BeposSTHOCTb TOT0, UTO POBHO Ha JABYX
13 9TUX MOHET BBIMAIET repO?
8. B smuke nexar si010ku Tpex coptoB: 20
xenteix, 10 3enenbix u 30 kpacHbix. Kakoe
HaMMEHbIIIee KOJIMUYECTBO 010K HAJI0 10CTaTh
U3 fIIUKa Hayraj, 4YToObl TrapaHTUPOBAHHO
B3sTh MO KpaiiHell Mepe OJHO KeITOoe W JBa
KpacHBIX s10J10Ka?

COBOKYITHOCTH

BapuanT 2
1. B xopoOke nexar 15 mapukos: 12 cuHux u
5 3enensix. KakoBa BEpOATHOCTH TOTO, 4YTO
HayraJl B3AThI U3 KOPOOKH LIAPUK OKAXKETCS
KENThIM?
2. BeposATHOCTh KyNHUTh OpaKkOBaHHYIO Hapy
canor Hekotopoi ¢upmsl cocrasiser 0,015.
Ckomnbko OpakoBaHHBIX  Map 00yBH
rapaHTUPOBaHHO cojepkuT naptus u3 2000
nap caror 3Toi GupmbI?
3. llpu npoBeneHUM  JK3UT-TIOJA  OBLIO
ornpouieHo 15 Teicsy u3Ouparened, cpenu
koTopbix 1500 nporonocoBanu 3a «Kannunata
H». Onenure BEpOSATHOCTH COOBITUS, NPHU
KOTOPOM HM30HpaTesb rojIocyeT 3a
«Kangumara Hy.
4. KapTouku, Ha KOTOPBIX HalKCaHbl yucia 1,
3, 5, 7, wHayrag  MoOcCIeAOBaTelIbHO
BBIKJIAJIBIBAIOT B psf. KakoBa BeposATHOCTB
TOT0, YTO IOCJIEIHEN IOJOXKAT KapTOUKy C
yuciaom 3?7
5. KakoBa BepoOATHOCTb TOro, YTO IpH
o10pachIBaHUM JIBYX UTPAIbHBIX KYOHMKOB Ha
OJITHOM U3 HHX BBINAJET MATEPKa, a Ha IPYyroM
— nBoiKa?
6. UeMy paBHa MeauaHa
mauHbiX: 2, 3, 3.4, 6,6,16?
7. OnHOBpEMEHHO MOAOPOCHIN TPH MOHETHI.
KakoBa BepoATHOCTH TOro, 4TO POBHO Ha
OJTHOW M3 3TUX MOHET BbINA/IET repo?
8. B smuke nexart s070ku Tpex copTtoB: 20
xenteix, 10 3enensix u 30 xpacHbix. Kakoe
HauMEHbIIIEE KOJMYECTBO sI0JIOK HAJI0 10CTaTh
U3 SIIMKa Hayraja, 4ToObl rapaHTHPOBAHHO
B34Th MO KpalHEW Mepe /1Ba 3€JICHbIX U JBa
KENThIX A0510Ka?

COBOKYITHOCTH

9. CamocrosrenbHas padora Ne9. IIpsiMble M IIIOCKOCTH B IPOCTPAHCTBE

Bapuanr 1

1. Yepes koH1p! oTpeska MN u ero cepenuny
K mpoBenensl mapamienbHble  HpsIMbIE,
[IepeceKaroIie HEKOTOPYI0 IIJIOCKOCTh O B
Toukax Mji, Ni, K; coorBercTrBenno. Halinure
nuHy otpeska KKi, ecnm orpesok MN He
nepecexaet miockocth o 1 MM =22 cm, NN,
=8 cm.

Bapuanr 2

1. Yepes xoHub! orpe3ka AB u ero cepenuny
C nmpoBeneHbl TapajuielbHbIE — TMPSMBIE,
[IEpECEKaloIINe HEKOTOPYIO IIOCKOCTh O B
toukax Aj, Bi, m Cj, COOTBETCTBEHHO.
Haitnute nnuny otpeska CCi, ecau oTpe3ok
AB He nepecekaeT miockocTh oo 1 AAl = 18
cM, BB =10 cm.




2. Touxkn A;, Bi, Ci —
npoekiuu BepmnH A, B, u C
napayuienorpamma  ABCD  Ha HEKOTOpYyO
IJIOCKOCTh  COOTBETCTBEeHHO.  [locTporite
IIPOEKIIMIO BepiIMHbI D mapannenorpaMMa Ha
3TY IUIOCKOCTb.

napasuiesIbHbIe

u B
A wu
cl,
3. Uepes BepmmHy npsmoro yriaa C

npsiMoyrosnbHoro tpeyroibHuka ABC k ero
IJIOCKOCTH TMpOBeAeH mneprneHaukyasap CM.
Haiigure nyuny croponsl AB TpeyrosibHHKa
ABC, eciu CM =8 ¢cM, BM =17 ¢cm, ZCAB =
30w,

4. Yepes BepmmHy D mpsiMOyroJibHUKa
ABCD k ero TIUIOCKOCTH  MpOBEICH
nepneaukyiasip DE. Touka E ynanena ot
ctoponbsl AB nHa 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinure nnuny auaronanu BD,
ecinu DE = 8 cm.

5. Yroa Mexay INIOCKOCTSMU TPEYTOJIbHUKOB
ABC u ABD pasen 45°. Tpeyronsauk ABC

— PaBHOCTOPOHHHUI CO CTOPOHOM 4v3 cM,

TpeyroabHuKk ABD — paBHoOenpennsbiii, AD
=BD = V14 cwm. Haiinure nimuny orpeska CD.

2. Touku Ai, Bi, u Di— mnapannenbHbie
npoekiuu BepmiiH A, B u D
napauienorpamma  ABCD  Ha HEKOTOpYO
IUIOCKOCTh ~ COOTBETCTBEHHO.  IlocTporite
IIpoeKLNIo BepmuHbl C napaenorpamMmma Ha
3TY TJIOCKOCTb.

Bl wu
Al w
C =
3. Uepesz BepmmHy mnpsmoro yriaa C

npsiMoyrosnbHoro tpeyrosnbHuka ABC k ero
IUIOCKOCTH TpoBeAeH mnepneHaukyasp CD.
Haiigure nnuny crtoponsl AB TpeyrosibHuKa
ABC, eciu AD =20 cm, CD =16 cMm, ZCAB
= 60°.

4. Yepes BepmmHy A  MOpAMOYTOJbHUKA
ABCD Kk ero IUIOCKOCTH MpOBEICH
nepnenaukyisp AP. Haiinure amuny sToro
nepnesaukysipa, eciu BC =12 cm, DB = 13
cM, a Touka P ynanena ot npsamoit BC na

V106 cwm.

5. Yron Mexay mIOCKOCTAMH TPEYTOJIbHUKOB
ABCu AKC pagen 60°, AC =24 cm, BC=BA
= 20 cm, KC = KA = 15 cm. Haiiaure nnuny
otpeska BK.

10. CamocrositensHas pabora Nel0. KoopauHaThl 1 BEKTOPBI

Bapuanr 1
1. Janer  TOoukm M(3;-2;1) u  N(5;2;-3).
Haitngure koopanHaTel cepeanHbl oTpe3ka MN
U €ro JUTHHY.
2. lansl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haitnure:
a) KoopaNHATHI BeKTopoB Bu AG
0) Momynb BekTopa B
B) KOOpAMHATHI BekTopa M 2/8- 38
3. CymiecTByeT U HapauIeNbHBINA MEepEeHoC,
npu KoTtopoMm oOpazom Touku M(4;3:4)
apnsiercs Touka Mi(1;3;0), a o6pazoM Touku
K(1;-8;3) — rouka Ki(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepImHbI
napawierorpamma ABCD, Touka O(1;3;2) —
TOYKAa  IEpeceueHus €ero  JuaroHajew.
Haiinure xoopnunatel BepmuH C u D
napauienorpamma ABCD.

BapuanT 2
1. Jamer  TOoukm M(-6;5;3) m N(4;1;-5).
Haiinure koopaunaTel cepeaunsl orpe3ka MN
U €ro JUTHHY.
2. Hanst  TOoukm A(-4;-2;1),
C(2;1;-3). Haitnure: o
a) KOOpIMHATHI BeKTOpoB Bu A
0) Moaynb BekTopa A3
B) KoOpaAuHAaThI BekTopa M 3B- 2AC
3. CyuecTByeT M NapajulelIbHbII IEPEHOC,
npu KotopoM oOpasoM Touku M(-1;3;-4)
sBisgercs Touka Mi(4;5;-7), a 00pa3oM TOUKHU
K(6;-4;5) — rouxa Ki(11;-2;8)?
4. Toukn A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepmuHbI napauienorpamma ABCD. Haitnure
KoopauHaThl BepimnHbl C mapasuienorpamma
ABCD mn xoopauHaThl TOYKHM IEpPECEUEHUs
€ro JuaroHajen.

B(@3;-1;-1) u




5. Jlaubl BekTOphl A-2;8;-4) u bl;-4;k). [Ipu
KaKoM 3Ha4eHuM k BEKTOpBI &M b

a) KOJUIMHEApHBI;

0) neprneHIuKyISTPHBI?

5. Jlansl Bektopsl a (1;-4;-3) u b5;p;-15).
I[Ipu KaKOM 3HAYEHHUH P BEKTOPHI M b

a) KOJUIMHEApHBbI;

0) mepneHANKYIISIPHBI?

11. CamocrositenbHast padora Nel 1. MHOrorpaHHUKHY U KpYyIJIble Tesa

Bapuant 1
1. OcHOBaHuEM NPSAMON NPUMBI SBISETCS
IPSIMOYTOJIBHBIA ~ TPEYIOJIBHUK,  KaTEThI

KOTOpOro paBHbl 6 cM u 8 cM. Halinure
IIOLIAAb [TOJTHOW NOBEPXHOCTHU MPU3MBI, €CIIH
e€ 60KoBOE Pedpo paBHO 5 cM.

2. bokoBoe pebpo IIPaBWJIbHON
YEThIPEXYTOJIbHOW UpaMuabl paBHO 10 cM, a
BbICOTA — &8 c¢cM. Haiimurte miomans
JUArOHAJILHOTO CEYCHUS TUPAMUJIBI.

3. Pagnyc ocHOBaHMS KOHYcCa paBeH 5 cM, a
obpasyromasi — 13 cm. Haiinure mmomans
OCEBOT'0 CEUCHHS KOHYCA.

4. Ha paccrosaum 4 cM OT IEHTpa IIapa
npoBeieHo ceueHue. OTpe3oK, COeAUHSIOIIUN
HEHTp Iapa U TOYKY IEpecedeHHs] ITOro
CEUEHUsI C MOBEPXHOCTHIO IIapa, 00pasyer C
IUTOCKOCTBIO ceuenust yron 30ww. Haitnure
IJIOIA/b CEUCHHUSI.

5. BeicoTa umnmHApa paBHa 8 cM, paauyc
ocHoBaHus — 5 cM. Ha paccrosinuu 4 cM oT ocu
MWIMHApA TapauiebHO el IpoBeIeHO
ceuenne. Haiigure nomanb 3TOro CEYeHus.
6. OcHOBaHHWEM TPSIMOM TPU3MBI SABJISAETCA
MPSIMOYTOJIBHUK, OJIHA W3 CTOPOH KOTOPOTO
paBHa 15 cMm, a quaronans — 17 cMm. Haitaure
00BeM npu3Msbl, eciau €€ BbicoTa paBHa 10 cm.
7. OcHOBaHuEM MTUPAMU/TBI SABIIETCS
TpPEeYroJbHUK co cTopoHamu 13 cmM, 14 cm, 15
cM. Haiimute oObeM mnmpaMumbl, eciu &
BBICOTA paBHA 6 CM.

8. O0bem mmrapa paBeH 367 cm’. Haitnure
JTUaMeTp Imapa.

9. OceBoe cedyeHHE KOHyCa — IIPAaBHJIBHBIN
TPEYTrOJIbHUK €O cTopoHOM 4cm. Haitaure
00BbEM KOHYCa.

10. B HmwKHEM OCHOBaHMH  IWJIMHApA
MpOBEJCHa XOpJa UIMHOW 6 CM, KOTOPYIO
BHUJIHO W3 IIEHTpPa BEPXHEr0 OCHOBAHUS O]
yriioM 60®w, a u3 IEHTPa HIDKHEro
OCHOBaHUS

— mox yraom 120#e. Haiigute muiomasim
OOKOBOI MOBEPXHOCTH LIUIMH/PA.

BapuanT 2
1. OcHoBaHHeM MpPSAMON TNPU3MBI SIBISIETCA
paBHOOEIPEHHBIH  TPEYrojbHHUK, OOKOBas
CTOpPOHa KOTOpPOTo paBHa 17 cM, a OCHOBaHHE
— 16 cm. Haiigute miomaab MOJHON
MOBEPXHOCTH IPU3MBL, €CIIH €€ O0KOBOE pedpo
paBHO 10 cMm.
2. JluaroHaib OCHOBAaHUS  NIPABUIBHOU
YEeThIPEXYTOJIbHOW NUpamMubl paBHa 24 cMm, a
6okoBoe pedbpo — 26 cm. Haiinure miomans
JIMAarOHAJIbHOTO CEYEHUsI TUPaAMUIbI.
3. Bricora koHyca paBHa 6 cM, a oOpa3zyromas
— 10 cm. Haitaure miomaas 0C€BOro CEUeHUst
KOHYyca.
4. Panuyc mapa paBen 17 cm. Haiigure
VIO  CEYEHHsd Iapa  IUIOCKOCTBIO,
KOTOpas yJajeHa Ha 15 cM oT LeHTpa mapa.
5.B HIDKHEM OCHOBaHUU HWIAHIPA
IIPOBEJIEHA XOp/a AJIUHON 8 CM, HaXOAIIAsICs
Ha pacCTOSHMM 3 CM OT LEHTpa 3TOro
ocHOBaHMA. Halinure mmIomages OCEBOIO
Ce4YeHusl LWJINHJIpPA, €CIIM €r0 BbICOTA paBHA 6
CM.
6. OcHOBaHHEM NPSMOM MPHU3MBI SBJISIETCA
MPSIMOYTOJIbHBIA TPEYTOJIbHUK, THIIOTEHY3a
KOTOpOTO paBHa 13 cm, a 011H U3 KaTeToB — 12
cM. Haiinure o6bemM npu3Mel, eciau e€ BhICOoTa
paBHa S cMm.
7. OcHOBaHuEM MUPaMU/IbI SIBJISIETCS
TPEyroJibHUK co ctopoHamu 13 cm, 20 cm, 21
cM. Haiinure o0beM nupamunael, eciu eé
BBICOTA paBHA 9 CM.
8. Ilnomanp noBepxHOCTH Iapa paBHa 144n
cm?. Haiiture muameTp 1mapa.
9. OceBoe CEUEHUE KOHYyca —
paBHOOEPEHHBIH MIPSAMOYTOJIbHBIN
TPEYroJNbHUK C TunoteHy3oi 6 cm. Haiigure
00beM KOHyca.
10. B HmwKHEM OCHOBaHMM  IWJIMHApA
MIPOBEACHA XOpAa, KOTOPYIO BUIHO U3 LIEHTPA
HIDKHETO OCHOBaHHs 1moj yriioMm 90w, a u3
LIEHTPa BEPXHEr0 OCHOBAaHUSA — IOJ YIJIOM
60me.  Haiinute UTOMIA b OOKOBOM
MTOBEPXHOCTHU
LWIMHJpPA, €CIIA PAJINYC €0 OCHOBAHUS PaBEH
8 cM.




5.3 IlpuMepsl rpynnoBbIX TBOPYECKUX 3aJaHHI

1) C momomnipio mporpaMMbl ioctpoeHus: rpaduxos Visual Basic 6.0 uccienoBars moBecHue
(YHKLINU IIPU CMEHE OJHOT0/HECKOIbKHX €€ mapaMeTpoB. OnpenenuTs 001e 3aKOHOMEPHOCTH,
cienarthb BeIBOABI. Pe3ynbraTsl opopMuts B Bue npezeHTauuu MS PowerPoint.

2) Knuenty Heo0X0AMMO, 4TOOBI B KOMHATE 00513aTENIbHO IPUCYTCTBOBAIN OObEMHBIE AJIEMEHTHI

Jekopa UMIMHApUYeckor ¢opmbl. [loctpoutes u3 Oymarm Mozaens HMIMHIpA. Pazmepsr s
MIOCTPOEHHUSI BbIOpaTh CaMOCTOSATENBHO, C YYETOM TOT0, YTO COOTHOUIEHHE pajanuyca K BBICOTE
JIOJIKHO OBITH 1:2.

3) PaccuuTaTh KOJIMUECTBO 2-X KHIJIOTPAMMOBBIX OaHOK KPAacKd, KOTOpPbIE HY>KHO KYMUTh IS
OKpalIMBaHKs IUIMHIPHYIECKOro cBoia noasana. Pacxon kpacku 100 r va 1 M2, Paguyc nununpa
paBeH 2,9 M, 1yinHa cBojia 6 M.

6 HpI/IMepr OLHECHOYHBIX CPEACTB 1JIsl MPOBECACHUS l'IpOMe)KyTO‘IHOﬁ arTrecranuun

6.1 Bonpocsl 1J1s1 3K3aMeHa:

1. ®ynknun. O61acTh onpeneneHrs U MHOXKECTBO 3HaUeHU QPyHKIuid. CBoicTBa (yHKIIUH.
CrniocoOb1 3a1anust PyHKITUH.
2. IlpoMexyTku BO3pacTaHUsl U yObIBaHUS, HAHOOJIbLIIeE U HAUMEHbIIEEe 3HAYEHUS, TOUKH
sKCcTpeMyMa QyHKITHH.
3. [IpeobpazoBanus rpaduxos. [lapannenpHbI TEpeHOC, CAMMETPHSI OTHOCUTEIHHO OCei
KOOPJIMHAT W CUMMETPUSI OTHOCHUTEIBHO Haudaja KOOPAWHAT, CUMMETPHUS OTHOCUTEIBHO
IPSIMOH y = X, pacCTSDKEHHE U C)KaThe BIOJIb OCEH KOOPAMHAT.
4. CreneHy C pallMOHAJBHBIMU MOKAa3aTeNsIMU, UX CBOMCTBA. CTENEHH C JAEHCTBUTENbHBIMU
noka3zarensiMu. CBOICTBaA CTETIEHU ¢ ACHCTBUTENBHBIM MOKa3zaTeneM. [lokazarenbHas GyHKIus.
5. Jlorapudm uncna. OcHOBHOE JorapuMUIEcKoe TOXKAECCTBO. JlecaTUUHbIe U HATypaJbHbIE
norapudwmsl. [IpaBuna nelicTBuii ¢ orapupmamu.
6. Jlorapudpmuyeckas ¢pynkius. Jlorapugmuueckre ypaBHeHUs U HEPABEHCTBA.
7. Pagunannas mepa yria. CHHYC, KOCHMHYC, TAHT€HC M KOTAaHI'€HC yIJla. 3HaKM CHUHYyca,
KOCHHYCa, TAHI'€HCAa U KOTAHI€HCA 110 YETBEPTSIM.
8. OcHOBHBIE TpUrOHOMETpUYECKUE ToxaecTBa. PopMynbl mnpuBeacHus. Dopmysbl
cnoxenus. Popmybl IBOMHOTO yriaa. @opmyiibl MOJOBUHHOTO yTia.
9. Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaUKH.
10. ITocnenosarensHOCTH. CIIOCOOBI 3aJaHNS ¥ CBOMCTBA YMCIIOBBIX IIOCJIEA0BATEIHLHOCTEM.
[TonsTHe 0 mpezee nocaea0BaTeNbHOCTH.
11. IIpousBoaHas. [loHsTHE O TPOU3BOIHON PYHKITNH, €€ TEOMETPUICCKUN U (HPU3UICCKUI
CMBICII.
12. YpaBHeHue kacaTelIbHOU K rpaduKy (PyHKITHH.
13. TlpumeHeHue MPOU3BOIHOMN K UCCIICIOBAHUIO (PYHKIIHIA U IOCTPOCHHUIO IPpahUKOB.
14. TlepBooOpasHasi 1 HHTETPaI.
15. IlpuMeHeHue ONpeeIeHHOI0 HHTETpalla AJi1 HaX0XKI€HUs IUIOIIAAU KPUBOJIUHEHHON
tpanenuu. @opmymna Hetorona—Jleitoauna. I[Ipumenenus uaTerpaia B GU3NKe U TEOMETPHUH.
16. OcHOBHEIE MOHATHUSI KOMOMHAaTOpUKH. [ToicueT uncna pa3Meniennii, mepecTaHOBOK,
COYETAHMM.
17. CobObITHE, BEPOSTHOCTD COOBITHS, CIIOKEHUE M YMHOKEHUE BEPOSITHOCTEH.
18. IIpeacraBneHne NaHHBIX (TaOIUIIBI, TUATPAMMBI, TpaduKK), TeHepaTbHasi COBOKYITHOCTD,
BbIOOpKaA, cpeiHee apupMeTHIecKoe, MEHaHa.
19. B3auMHOe€ pacrnosiokeHue AByX MpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh TpsMON U
mockocty. [lapamienbHOCTD m1ockocTel. [leprneHIuKyIIpHOCTD NPSIMOU U IIIIOCKOCTH.
20. IlepneHauKyJIsip U HAKJIOHHASA. YTOJ MEXIY NpsIMOM U IJIOCKOCThIO. JIByrpaHHbIi yroi.
Yrois Mexay MI0CKOCTAMU. [leprenauKyIsIpHOCTD ABYX MIIOCKOCTEM.
21. 'eomeTpuueckue nmpeodpa3oBaHus MPOCTPAHCTBA: MMAPAUICITbHBIN IEPEHOC, CHMMETPHS



OTHOCHUTEIIBHO IUIOCKOCTH. [lapamiensHoe npoektupoBanue. I1nomans opToroHanbHON IPOEKIUH.

22. Ilonsitue Bekropa. Moayins BekTopa. PaBeHCcTBO BeKTOpOB. CII0KEHHE BEKTOPOB.
YMHO)€eHuE BEKTOpa Ha 4yncio. Pa3inokeHne BEKTOpa M0 HAIPaBIECHUAM. YTOJ MEXIY AByMs
Bektopamu. [Ipoekuust BekTopa Ha ock. KoopaunaTel Bektopa. CKanspHOE MIPOU3BEACHUE BEKTOPOB.

23. Ilpamas n HakiaoHHas npusma. [IpaBuibHas npusMma.

24. [Tapannenenunen. Kyo.

25. Ilupamupa. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Tetpasap.

26. CummeTpud B KyOe, B mapajuielsienuIieie, B mpu3Me u B mupamuie. CeueHus Kyo0a,
MPU3MBI U TUPAMU/IBL.

27. Hunueap v KoHyC. Y cedeHHbI KOHYC. OCeBble CEUCHUS U CEUCHHUS], TapajliesIbHbIC
OCHOBAHHUIO.

28. llap u cdepa, nx ceuenus. KacarenpHas miockocTs K chepe.

29. ®opmyIsl 00beMa Ky0a, MPsIMOYTOJIBHOTO MapajlieNenuIeaa, IPU3Mbl, IMINHAPA.
®opmysel 00beMa MHUpaMUIbl U KOHYCA.

30. ®opmyibl IIIOIIAIM TOBEPXHOCTEN IMIMHAPA U KoHyca. PopMyJibl 00beMa 11apa u
momaau chepsl. [Togodue Ten. OTHOMIEHUS TI0MA el TOBEPXHOCTENH U 00EMOB MOAOOHBIX TEI..

6.2 Ilpumepsl 3a1aHKil 1JISI KOHTPOJbLHOU PadoThI

Bapuanr 1.
1. Kakomy u3 TaHHBIX TPOMEKYTKOB IPUHAJIEKUT YUCIIO %‘?
a) (0; 0,25) 6) (0,25;0,5) B) (0,5; 0,75) r) (0,75; 1)

1241052
16a°b° ,
3. Haiinure 3HaueHHE BhIpAKEHUS = +

2. Coxkpatute npo0b

a+2 . 6a-30
a2-10a+25 a%-4

npu a =4,75.

4. Kaxosa o6macth onpenenenus gpyukmuu f (x) =V 1 - x%?

5. YkaxuTe MpoMEeXyTOK yObIBaHUS (PYHKIINHU, H300paKEHHOW Ha PUCYHKE.

T T T
T
mrATF S
-
At i X
JiEEES
L-_--i S L - -

6. [TpoBeputs, sBmsieTcst i Gyrkmus f (X) =+/x — 1 4eTHOM WM HEYETHOM.

3 6
7. BplunciauTe 3HaYCHUE BBIPAKEHUS \/ 2 - \/5\/ 7 +4V3

5
8. OcBoboanTech OT UPPALNMOHAIILHOCTH B 3HAMEHATEJIE IPOOH =

V9

alPbrab?
ab92+40p

10. Peumte ypasrenne V4x% —3x -1 =x+1

11. Pemmre ypasrenne 0,232 = 0,0016

9. Cokparute 1po0b

x x
12. HaiiguTe MHOKECTBO PEIICHUN HEPaBEHCTBA (i) . (Z) > 64



13. Haiizure 3Ha4EHUE BBIPAKEHUS 0,042

14. Yemy paBHO 3HAYCHUE BBIPAKECHUS Vab ,ecmub =5

15. Pemmre ypaBHenue (x +4) + (x +6) =35

16. Jlau tpeyrompauk ABC. IImockocts, mapamtensHas npsmoit AB, mepecekaer cropony AC B Touke M, a
cropony BC — B touke K. Kakosa nnuna otpeska MK, ecnu Touka M — cepeauna ctoporast AC u AB =12 cm?
17. Ortpe3ok AB He nepecekaeT MIOCKOCTh 0. TOUKH A U B ynaneHs! ot 3Toi mimockocTd Ha 9 cM u 13 cM. Uemy
pPaBHO pacCTOSTHUE OT CEPEIUHBI OTpe3ka AB 1o mrockocTy a?

18. Pasnoxure Bekrop 1 (5; — 17;11) o Bextopam a (3;-2;0), b (-2;4;1), € (-1;-3;4).

19. Jansl BexTopsl @ (4;-1;5) 1 b (3;y;2). [Ipu kakoM 3HAYCHUHU Y BBIIONHSCTCS PaBEHCTBO A - b = 14?
20. Ilpm mapamrensHOM mepeHoce obpaszom Touku A(-3;1;2) sBusercs touka Aj(5;-1;4). Haitnure
o0pa3 Touku B(-4;5;-7) npu 3TOM napasiebHOM MEPEHOCE.

Bapuanr 2.
1. Kakomy 13 1aHHBIX IPOMEKYTKOB IPUHAAIEKUT YUCIIO 1—72?
a) (0; 0,25) 6) (0,25; 0,5) B) (0,5; 0,75) r) (0,75; 1)
16;,2
2. Cokpatute a1podb m.
254840
3. Haiinure 3HaueHUE BBIPAKEHUS 2otz 630 npu a = 5,25.

=2 " 2100425 a’-4
4. KakoBa obnactb onpeznenenus GpyHkuun f (x) =V x% - 67

5. YkaxuTe NpoMeXyTKH BO3pacTaHusl PYHKIMH, H300paK€HHON Ha PUCYHKE.

I, Ee
1 T%

i
fre
i1

1 o .
6. IIpoBeputs, sBisteTcst i GyHKIHsA f (X) = Te_p CTHOH HIIH HEYETHOH.
—

4 8
7. BpruuciauTe 3HaU€HUE BBIPAKECHUS \/ V2 - \/5\/ 5+2v6

3
8. OcBoOOANTECH OT UPPALMOHATILHOCTH B 3HAMEHATEIIE IPO0H .

V8

o

|
S S S S——

a0'5+(ab)0'25

9. Cokpatute 1podb
(ab)0'25+b0'5

10. Peunte ypasuenue 3 x + 3'Wx —10 =0

11. Pemnre ypasuenue 2*+2 — 2% = 96

X X
12. Haiinure MHOKECTBO PELICHUI HEPABEHCTBA (%) . (g) > 94

13. Haiigure 3nauenue oipaxkenns 0,09

14. UeMy paBHO 3HAYEHHUE BBIPAKCHUS Vab ,ecmub =7

15. Pemure ypaBHenue (x +4) + (x +6) =35

16. Man tpeyronsauk ABC. Ilnockocts, mapamiensHas npsmodt BC, nmepecekaer ctopony AB B Touke M, a
cropony AC — B Touke K. KakoBa mmaa croponst BC, eciin Touka M — cepeauna otpeska AB u DK = 8
cMm?



17. Uepes koHIBI oTpe3ka DP u ero cepemnny A TpOBEICHBI TapallICIbHBIC MPSMBIE, KOTOPHIE MePECEKaroT
HEKOTOPYIO IIOCKOCTH 0 B Toukax Dy, Py, A; coorBercTBenHo. Halimute muny otpeska PPy, eciu oTpe3ok

DP ue nepecekaet miockocTs o 1 DDy =25 cm, AA; =13 cm.

18. Pasnoxure Bekrop 1 (11; —4;11) no Bexropam a (1;2;3), b (2;-1;1), €(3;-5;2).

19. Jlaubl BekTOpH! a (4;-2;y) 1 b (5;y;-3). IIpu kakoM 3HAYCHUH Y BBINOIHSACTCS PaBEHCTBO @ - b =82

20. IIpu mapamienbHoM mnepeHoce oOpa3oM Touku A(-8;6;-3) sBasercs Ttouka A;(3;-7;2). Haiinute
06pa3 touku B(-1;-9;6) mpu 5TOM napaiieIbHOM MepeHoce.

6.3 Ilpumepbl pa3HOYPOBHEBBIX 32124 U 3a1aHU I
Bapuanr 1

Yactp 1

1. Haiinure Ay nns yHkumm iy = xz, ecmn xg =2, Ax =0,1.
2. Hapucynke n3o6paxen rpadux pyHknuu y = f(x), onpenenenHoi Ha uaTepaine (-9;8). Onpenenure
KOJIMYECTBO TOYEK C IIEJOYMCICHHBIMUA 3HAYCHUSIMU a0CIUCC Ha 3TOM HHTEpBaje, B KOTOPHIX

npou3BoHas GYHKIMH f(X) HOIOKHUTEIbHA.
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3. Haiitu unTepBan BozpacTanus QyHKIUU i = x* —2x2,

4. Haiizute TOUYKy MakcuMyMa GyHKIHHU i = f(X), €CIIM U3BECTHO, 4TO f "(x) =— x? + 6.
5. Haiinure HauMeHblIee M HauboblIee U3 3HAYSHUH, KOTOPOE MPUHUMAET (PYHKLUS

Y= 0,5x> — 9x% + 48x na otpeske [0;9].

6. Haiinmure nepsoobpasnyro GpyHkmn f (x) =— (63;1)2.

7. BblYuCIATE HHTErPA f !15 %
x_

8. Ha xakom pucyHke n300pakeHo ceueHue Kyoa miockoctbio PRT?

1)
9. JIByrpaHHbIi yroJy, 00pa30BaHHBINA MOJYILIOCKOCTSIMH o U 3, paBeH 90°. Touka A ymaneHa oT rpaHei
JBYTpaHHOIo yria Ha 8 cM u 6 cM. Haiinure paccTtosiHue OT TOuku A 10 pedpa ABYIpaHHOIO yria.

10. Pemnre ypasuenue 2x* — 5x% +2 = 0.

7 2

o Cu_C7\ .Ps

11. HalinuTe 3HaueHne BBIPAKEHUS o "3 |
A

6

Yacts 2
12. Haiinure momanb (1)I/Il"ypbl, OTpaHUYCHHOW rpadukamMu QyHKIIUHA y=2x,y=x-2,x=4.
xz—l
x2+1

13. Haiitu 7 (1), ecom f (x) =



14. HaliquTe miomaap MOJIHOW MOBEPXHOCTH MPABWIBHON TPEYTOIbHON MPU3MBI, €CJIH U3BECTHO, YTO
060koBoE pedpo B 8 pa3 Oosblile CTOPOHBI OCHOBAaHMSI, & CyMMa JUIUH BcexX pedep paBna 30.

C
A,

e

| B

15. Haiiaure miomans poMoa, Jiexaiero B OCHOBaHUH MTUPAMUIbI, €CJIM BBICOTA MUPAMUIBI 9 CM, OIUH
u3 yriioB pom6a 30°. bokoBble IpaHn 00pa3yrOT C TNIOCKOCTBIO OCHOBAHMSI YTOJI, paBHBIN 60°.

16. Pemure HepaBeHCTBO V2Xx — 3 > X + 5.

17. Pemre ypasuenue 32 + 3% = 10.

18. Vpocrute Bepaxenue tg2a — sin’ 2

a - tg%a sin’a
Yacrs 3.
19. Pemmute HEpaBEHCTBO |x2 - 3x — 4| > 6.

20. PaBHOOEpEHHBIN TPEYroIbHUK, OOKOBasi CTOPOHA KOTOPOI'O paBHA b, a yrojl IpU OCHOBaHUH paBeH
[, Bpamaercst BOKpYyT HpsIMOM, cojiepakaliieil ero ocHoBanue. Haiiaure miomaab NOBEpXHOCTH Teja
BpallleHHUS.

Bapuant 2
YacTs 1
1. Haiigure Ay nna pynkuun y = x<, ecim X = 3, Ax =0,2.
2. Hapucynke n3o6paxen rpaduk pyHkunu y = f(x), onpenenenHoii Ha uaTepaine (-9;8). Onpenenure
KOJIMYECTBO TOYEK C IIEJIOYUCICHHBIMH 3HAYEHUSMHU a0CIUCC HAa 3TOM HHTEpBalie, B KOTOPBIX
npomn3BogHAs QYHKIUH f(X) OTpHLATENIbHA.
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3. Haiitu unrepBan yObiBaHus QyHKIUU i = x* —2x2.
4. Haiinure Touky MUHUMYMa (QyHKIUK i = f(X), ecu U3BECTHO, 4YTO f " (x) =—x% + 6x.
5. Haiinute HanMeHbIIee M HauOOoJIbIIee U3 3HAYCHUH, KOTOPOE MPUHUMAET (PYHKIIUS

y = 0,5x> — 9x? + 48x Ha orpeske [- 1,5].
1

(6x+1)%

6. Haitnure nepsoobpasnyro Gpyskiun f (x) =—

dx
Vox-1"

8. Ha kakoMm pucyHke n300paxkeHo ceueHue Kyoa miockoctsio ABC?

7. BplumcauTe MHTErpan f i’



1) 2) 3) 4)

9. JIByrpaHHbIi yroy, 00pa30BaHHBINA MOTYIUIOCKOCTSIME o U 3, paBeH 90°. Touka A ymaneHa ot rpaHei

10.
11.

12.
13
14.

15.

16.
17.
18.

19.
20.

JByrpaHHoOro yria Ha 9 cM u 3 cm. Haiinure paccrosiHue ot Touku A 710 pedpa ABYTpaHHOTO yria.
Peumite ypasuenne 3x* — 5x% +2 = 0.

8 2
. Cii S\ 7Ps
Haitgure 3Hauenue Bolpaxenus | — —— |- —

10 5 4°
47
Yacts 2
HaiinuTe miomans Gpurypsl, orpaHuueHHOHN rpadukaMu gpynxuuit y = 4x,y =x -3, x = 3.
2_
. Haiitn f/(2), ecm f (x) = x2 1
x“+1

Haitgue muomanp moaHON NOBEPXHOCTH MPABUIILHON TPEYTOJIbHON MPU3MBI, €CJIM U3BECTHO, YTO

60KoBOE pedpo B 5 pa3 OoJible CTOPOHBI OCHOBaHMS, a CyMMa JJIUH Bcex pédep paBHa 42.
C,

A,

Haiinure muomans pomOa, jexamiero B OCHOBaHUM MUPAMUJbI, €CIM BBICOTa MUpaMHIbl 12 cM,
oauH U3 yrioB pomoOa 30°. bokoBbie rpaHu 00pa3yIoT ¢ IMIIOCKOCTHIO OCHOBAHUS yroJl, paBHbIN 60°.
Pemmre HepaBencTso V12x — 27 > x — 9.

Peumite ypasrenne 472 + 4 = 10.

. b +
Vrpoctnte Bhipakeue — S8y 1+C0sc0sa
1+coscos a sinsin a
Yacts 3

Pemmte HepaBeHCTBO |X2 — 6x — 1| > 6.

PaBHOOeApeHHBII TPEYroJbHUK C OCHOBAaHHMEM @ M YIJIOM O TPU BEPLIMHE BPAIIAETCS BOKPYT
IIPSIMOM, coaeprkalel ero ocHoBanue. Haliqure muionjaas NOBEPXHOCTH TeJIa BPALICHUS.



