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1 IIOACHUTEJIBHASA 3AIIMCKA

1.1 ObaacTh NpuMeHeHHUs IPOrPAMMBI

Pabouass mporpamma ydebnoro mnpeamera OOIL.07 MaremaTnka SBISETCS YacThiO
o0pa3oBaTebHONW MPOTpaMMbI TOJATOTOBKU CHENMAINCTOB CPEIHEro 3BEHA, pa3paboTaHHOW B
cootBercTBUH ¢ PI'OC CIIO no cnennansrocty 09.02.13 MHTerpamus peniennii ¢ npuMeHEHUEM

HNCKYCCTBCHHOI'O MHTCJUJICKTA.

1.2 MecTo npeaMeTra B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIEHHAJHCTOB CPeIHEero

3BeHa
VYueOuplii mnpeamer OOIL07 Maremaruka, H3y4aeTcs

0a30BOM

YpOBHe

B

0011eo0pa3oBaTeIbHOM LMKJIE Y4eOHOro IUIaHa OCHOBHOM IpodeccroHabHON 00pa3oBaTebHOM

nporpaMmel crienmaabHocTh 54.02.01 Jn3aiin (110 oTpacisim).

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEP)KAHUE PEATU3yeTCsl B MPUKIAAHOM MOAyJE Ha
MaTepuaie NpaKTUUECKUX 3aHATUI, OPUEHTHPOBAHHBIX Ha (POpMHUpOBaHHE Y OOyUarOIINXCs 3HAaHUH 1
yMEHHI B 00JIaCTM MaTeMaTHKH, HaBbIKM HMX IMPUMEHEHHUS B NPAKTUUECKON Npo¢ecCHOHATBLHON

JACATCIBHOCTH.

1.3 O6bem yueOHOro mpeaMera U BUIbI y4eOHOiIi padoThI

Buja yueOHo# padoThl

O0neM yacoB

O6beM 00pa3oBaTe/IbHON MPOrpaMMbl YUeOHOT0 nmpeaMeTa 206
B TOM YHCJIE:

OcCHOBHOE coJIep:KaHue: 182
B TOM YHCJIC:

- TEOPETUYECKOE OOyUCHUE 60
- IPAKTUYCCKUE 3aAHITHUS 122
CaMOCTOsITe/IbHAs padoTa 16
KouncyabTanuu 2
IpomeskyTouHasi aTTecTallUsl JK3aMeH (2-it cemecTp) 4




2 INTAHUPYEMBIE PE3YJIBTATBI

B pesynpTare u3ydeHus mpeaMeTa y OOYYAIOUIMXCS JOJDKHBI OBITh COPMHPOBAHBI
JMYHOCTHBIE, METANPEAMETHBIE U IIPEIMETHBIE PE3YJIbTATHI.
JInuyHOCTHBIE pe3yJIbTaThl
OcBoeHue MmporpamMMbl MpeaMeTa COMPOBOXKAACTCS (HOPMUPOBAHHEM Y OOYUAOLIHXCS
JIMYHOCTHBIX PE3yJbTaTOB!

IPaKIaHCKOTO BOCTIMTAHMUSI:
YMEHHE B3aUMOJICHCTBOBATh C CONMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIHSIMH U
Ha3HAUYCHHEM,

MaTPUOTHYECKOTO0 BOCITUTAHUS:

LIECHHOCTHOE OTHOLIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY W HIPUPOJHOMY
HacJeaNIo, MAaMATHUKAM, TpaaulusaM HapoaoB Poccum, nocrmwxeHunsam Poccum B Hayke, MCKYCCTBE,
CIOPTE, TEXHOJIOTHUSIX U TPYAE;

JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHHS:

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMUMBOTO OYAYILEro;

ACTETUYECKOTO BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa U OOLIECTBEHHBIX OTHOIICHHIA;
TFOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMJICHUE MPOSIBISTH KauecTBa
TBOPUYECKOH JTMYHOCTH;

(hM3UIECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh 3JI0POBOTO U 0€30MacHOro o0pas3a >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JI0POBBIO;

AKTHBHOE HEMPUATHE BPEIHBIX MPUBBIYCK W MHBIX (OPM MPHUYUHEHHUS Bpeaa (HU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

TPYAOBOT'O BOCITUTAHMUSL:
TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;
TOTOBHOCTh K AKTHUBHOW JEATEIHHOCTH TEXHOJOTHMYECKOW M COLHUAIBbHON HAMpaBIICEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;
WHTEpEeC K pa3auyHbiM cdepam mnpodeccuoHANbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOP Oyyiieit mpodeccruu u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIaHBbI;
TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

9KOJIOTUYECKOIO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  JKOJOTMYECKOM  KYNbTyphbl, TOHHUMAaHHWE BIUSHUS  COLMAJIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE NPUPOTHON M COLMATBHOM Cpe/ibl, 0CO3HAHUE II100aTbHOTO
XapakTepa 3KOJIOTMYECKHX MpoOiIeM;

AKTUBHOE HENPUATHUE NEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH Cpee;

YMEHHE MPOTHO3UPOBATh HEONAronpHUATHbIE SKOJOTUYECKUE MOCIEACTBUS MpeTPUHUMAEMBbIX
JNEUCTBUMN, IPEAOTBPALLATD UX;

HEHHOCTHU HAYUYHOT'O MO3HAHU AL
C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPCMCHHOMY YPOBHIO pPa3BUTHUA
HAaYKU U O6IJ.ICCTBCHH01>1 MMPAKTUKU, OCHOBAHHOI'O HAa JUAJIOTC KYJIBTYD, CHOCO6CTB}’IOIJ_ICFO OCO3HaHHIO



CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUDE;
OCO3HAaHUE LICHHOCTH HAy4YHOM JEATENbHOCTH, TIOTOBHOCTb OCYLIECTBJIATH IPOEKTHYIO U
HCCIIEA0BATENBCKYIO ACATEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

VYuuTeiBasg cnenu@uKy npeaMeTa, IMYHOCTHBIE Pe3yIbTaThl B TPOrpaMMe KOHKPETU3UPOBAHBI KakK:

JI1 - chopMHpPOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK yYHHUBEPCAIBHOM SI3BIKE HAYKH,
CPElICTBE MOJICTUPOBAHUS SIBJICHUN U TIPOLIECCOB, UACSIX U METOJJaX MAaTEeMATHKH;

JI2' - mnoHMMaHWEe 3HAYMMOCTH MaTEMaTUKH [UIsi HAYYHO-TEXHHYECKOTO Iporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIICHUS K MATEMAaTHKE KaK K YaCTH 00IIECYCIIOBEYECKOM KYIbTYphI Uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MAaTEMATUKH, SBOJIFOLMEN MAaTEMAaTUUYECKUX UIEH;

JI3 - pa3BUTHE JTOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUUYECKON
KYJIBTYPBl, KPUTHYHOCTH MBIIUICHUS HA  ypOBHE, HEOOXOOUMOM I Oy;aymieu
npodeCcCHOHANBHOM IeATETLHOCTH, JIJIs1 TTPOJI0JDKEHUS 00pa30BaHus U caMOOOpa30BaHMUs;

JI4 - oBnajicHWEe MAaTEeMAaTUYCCKUMU 3HAHUSIMH W YMEHUSMHU, HEOOXOJIUMBIMH B TTOBCEIHEBHON
KU3HU, JUISI OCBOCHHUS CMEXHBIX E€CTCCTBCHHO-HAyYHBIX JUCIHHUIUIMH W JIUCIUTUIAH
npodeCCHOHANBHOTO IHKIA, JUIS TOJydeHUs: oOpa3oBaHUs B OOJACTAX, HE TPEOYOIIUX
YTIIyOJICHHOW MaTeMaTH4eCKOU MOJATOTOBKH,

JIS - TOTOBHOCTHP M CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUU BCEH )KU3HU;

JI6 - co3HaTenpHOE OTHOIIEHWE K HEMPEPHIBHOMY OOpa30BaHWIO KaK YCIIOBHIO YCIEITHOW
npodeCcCHOHANTBHOM U 00IIECTBEHHOU JIEATEILHOCTH,

JI7 - TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM U OTBETCTBEHHOM
NEeSATENbHOCTH;
JI8 - TOTOBHOCThP K KOJUICKTUBHOW paboOTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMU B

00pa3zoBaTesIbHOM, O0IECTBEHHO IMOJIE3HOH, y4eOHO-MCCIIEeI0BATEILCKON, MTPOCKTHON U JAPYTrUX
BHJIaX JESTEIbHOCTH;
JI9 - oTHOmIeHHE K TPO(HECCUOHATLHOMN NIEATEILHOCTH KaK BO3MOYKHOCTH y4YacTHsl B pEIICHUU
JIUYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX ITPOOIIEM.

s hopmupoBaHUs 3TUX PE3yAbTATOB Y oOydaroumxcs (GopMUpyIOTCST YHUBEPCAIbHBIE
yueOHbIe NeHCTBUS:
- IIMpOKas MOTHBAIIMOHHAS OCHOBA Y4€OHOI 1eATENbHOCTH, BKIIOYAOIIAsl COLIMANIbHBIE,
yueOHO-TI03HaBaTEIbHbIE U BHEIIHUE MOTHUBBI;
- y4eOHO-II03HABATENIbHBII HHTEPEC K HOBOMY y4€OHOMY MaTepHally U crioco0aM petieHus
HOBOM 3a/7a4H;
- OpHUEHTAIMs HAa MOHMMAaHUE MPUYUH ycrexa B y4eOHOH JesITeNbHOCTH, B TOM YHCIE Ha
CaMOAaHaJN3 U CAMOKOHTPOJIb pe3yabTaTa, Ha aHAIU3 COOTBETCTBHS PE3yJbTaTOB TPeOOBAHUSIM
KOHKPETHOM 3a/1a4u;
- CHOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIEITHOCTH YYEOHOU NeATeIbHOCTH;
- OpHUEHTAIUS B HPAaBCTBEHHOM COJEPKAHUH U CMBICIIE KaK COOCTBEHHBIX MOCTYIIKOB, TaK U
MOCTYIIKOB OKPYKAIOIIUX JIFOJICH;
- OTHYECKUX YYBCTB — CTHIJA, BUHBL, COBECTH KaK PETYIATOPOB MOPAIBHOTO
MTOBEACHHUS.

®opmupoBanue Y'Y /[ mpoBoAUTCS IPU MOMOIIIH PEIICHUS CISIYIOIIUX THIOBBIX 3a/1a4:
- obecreyeHre BO3MOKHOCTH CAMOCTOSITENTLHOM MMOCTAHOBKH 11€JIeH U 3a/1a4 B MPEAMETHOM
o0yueHuH, MPOEKTHOU U y4eOHO-UCCIIEe0BATENBCKOM IESATENHHOCTH 00YJarOIIUXCS;
- obecrieyeHre BO3MOKHOCTH CAMOCTOSITENILHOTO BEIOOpa 00YJarOIIUMHUCS TEMIIA, PEKHUMOB U
(dhopM OCBOEHHUS MPEIMETHOTO MaTepHaa;
- obecrieyeHne HaIM4UMs B 00pa30BaTENbHON IEATEIHHOCTH COOBITHIH, TPEOYIOMUX OT
oOyuaronuxcs MNpeabsIBIeHUs TPOIYKTOB CBOCH JIESTEILHOCTH.



MeTanpeaMeTHbIe Pe3yabTAThI
OcBoeHue mporpamMMbl MpeaMeTa COMPOBOXKAACTCS (HOPMUPOBAHHEM Y OOYYAIOLIMXCS
MeTarnpeIMETHBIX PEe3yJIbTaTOB:

1. OBnaneHne yHuBEpCaIbHBIMH y4eOHBIMU MO3HABATEIbHBIMU ACHCTBUSMHU:

a) 6a30BbIE JIOTHYECKUE JICHCTBHS:

OTIPENIENIATH 1IeNU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BHOCHTh KOPPEKTHUBBI B JIESATEIBHOCTb, OLIEHMBATH COOTBETCTBHE pPE3YIbTATOB LEISIM,
OILICHUBATh PUCKH MOCIIEICTBUN ESATEIHLHOCTH;

0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

BJIAJIETh HAaBBIKAMU Y4eOHO-HMCCIIEIOBATENBCKONM M TPOEKTHOHM JEATEIIbHOCTH, HAaBBIKAMHU
paspernieHus npooiem;

CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB pEIIeHHS MPAaKTHYECKUX
3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

(dhopMUpOBaHHE HAYYHOTO THIIA MBIIUICHHS, BIIaJICHUEe HAYYHOW TEPMUHOJIOTHEN, KITFOUEeBBIMU
MOHATHSAMH ¥ METOJIaMU;

BBISIBIISITH IPHYNHHO-CJICICTBEHHBIC CBS3H U aKTYaJIM3UPOBATH 33]1a9y, BEIJIBUTATh TUTIOTE3Y €€
peleHus, HaXOIUTh apryMEHTHI ISl JIOKAa3aTelbCTBA CBOMX YTBEP)KICHHI, 337aBaTh MapaMeTphbl
KPUTEPHUH PEIICHUS;

aHAJTM3UPOBATH MMOJYYCHHBIE B XOJIE€ PEIICHUS 33/1a4H Pe3yIbTaThl, KPUTHUECKH OI[CHUBATH X
JOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;

YMETh TIEPEHOCUTH 3HaHUS B TIO3HABATEIBHYIO U MMPAKTUYECKYIO O0JIACTH KU3HEIEATETLHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC WJICH, TIpe/yIaraTh OPUTHHAIBHBIC TTOXO0/IbI ¥ PEIICHNS,

CTaBHUTH MPOOIEMBI U 3a1a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS;

B) paboTa ¢ nHpopmaIue:

BJIQJICTh HABBIKAMU TOJTYYEHUS MHPOPMAIIMU U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIIEHO
OCYIIECTBIISITH MMOVCK, aHATM3, CACTEMAaTH3AIMIO U HHTEPIPETAIIMIO HHPOPMALIUN Pa3TMYHBIX BUIOB U
dhopm mpencTaBIeHUS;

WCIIONb30BaTh CPEICTBA WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHMKATUBHBIX M OpPraHM3allMOHHBIX 337a4 C COOJIIOJICHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH 0€30TIaCHOCTH, THTHUECHBI, PECYypCOCOCPEIKEHIS, TIPABOBBIX M ITUYECKHX HOPM,
HOPM HH(OPMAITMOHHON 0€30TIaCHOCTH.

2. OBnaJieHHE YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH JICHCTBUSMU:

a) oOrmieHue:

OCYIIECTBIISITh KOMMYHUKAITUN BO BCEX Chepax KHU3HH,

pacro3HaBaTh HEBepOaJIbHBIC CPEACTBA OOIICHUS, IOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIUH U CMATYATh KOH(IUKTHI;

BJIQJICTh Pa3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOICHCTBUS;

apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMSTr4aTh KOH(PIUKTHBIC CUTYaIUH;

pa3BEPHYTO M JIOTHYHO M3J1araTh CBOKO TOYKY 3PEHHSI C UCTIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

0) coBMECTHasl IeATEIbHOCTb:

MMOHUMATh U UCTMOJIF30BaTh MPEUMYIIECTBA KOMAHAHON ¥ UHIUBUYAIbHON PabOTHI;

MIPUHUMATD 1IeTTH COBMECTHOM JEeSATeNbHOCTH, OPTaHH30BBIBATh U KOOPJAMHUPOBATH NEHCTBUS
M0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUIaH JACUCTBUM, paclpefeNsiTh POJIU C yYETOM MHEHHH yJaCTHUKOB
0o0CYXJaTh pe3ylbTaThl COBMECTHOI paboTHI;

mpeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HJAEU C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

KOOPJIMHUPOBATh M BBIIOJNHATH pabOTy B YCIOBUSAX PEATbHOrO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

OCYILIECTBIISITH TTO3UTHBHOE CTPATETMUECKOE TOBEACHNUE B PA3IMYHBIX CUTYAIUSIX, POSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

3. OBnazieHHe YHUBEPCAIbHBIMU PETYISITUBHBIMU ACHCTBUSIMH:



a) caMOOpraHu3alus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH IO3HABATEIbHYIO JAEATEIbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4ll B 00pa30BATEIbHON JEATEIBHOCTH U JKU3HEHHBIX
CUTYaIUsIX;

CaMOCTOSITEIIbHO COCTAaBJIATh IUIAH PELICHHUS MPOOJIEMBI C y4eTOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUH;

JeTIaTh OCO3HAHHBINA BHIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHHMIO M TPOSIBICHUIO IIMPOKOH SPYIUIMH B Pa3HBIX 00JIACTIX
3HAHUN, IOCTOSHHO NOBBILIATh CBOM 00Opa30BaTeNbHbIN U KyJIbTYpPHBIM YPOBEHB;

0) CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OILICHHUBAThH
COOTBETCTBUE PE3YJILTATOB LEJISIM;

BJIaJIETh HaBBIKAMH IMO3HABATEIbHON pe(IeKCHMH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

HCI0JIb30BATh MIPUEMBI peIeKCUu A1l OLIEHKU CUTYalluH, BEIOOpa BEPHOTO pEIICHMUS;

B) SMOIIMOHAIBHBIA WHTEJUIEKT, MPENoJIaraimuii copMupoBaHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOperyJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE PUHUMATh OTBETCTBEHHOCTh 32
CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBAThCA K SMOILMOHAIBHBIM M3MEHEHHMSIM M TMPOSBIATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIlMM, BKIIOYAIONIEH CTpeMJeHHe K JOCTIKEHHUIO IeNd M YyCHexy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JEICTBOBATh, HCXOIsl U3 CBOMX BO3MOKHOCTEH;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTpauBaTh OTHOIICHUS C JAPYTUMHU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiath KOH(IUKTHI;

T') MPUHSTHE ce0s U IPYTHUX JTIOJICH:

MPUHUMATD ce0sl, TOHUMAasi CBOU HEJAOCTAaTKU U TIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYIUX JIOJEH IIPU aHAIN3€E PE3YIbTAaTOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX JIOJEH Ha OIIHUOKH.

VYuuteiBas creuuuky npeaMeTa, METanpeAMETHbIE pPe3ylbTaThl B MPOrpaMMe KOHKPETU3UPOBAHBI
KaK:

MI1 - yMmeHuwe omnpenenarb LEIu JAEATEeIbHOCTH, 33JaBaTh NApaMeTpbl M KPUTEPUU HX
JOCTH>KECHHS;

M2 - ymeHue BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEICTBUI AESITEIIBHOCTH;

M3 - BnajieHue HaBbIKaMU y4eOHO-HUCCIIeI0BATEIbCKON U IPOSKTHOM JIEATEIbHOCTH, HABBIKAMHU
paspelieHus mpoodeM;

M4 - crnocoGHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOUCKY METOJOB pEIleHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B MO3HAHUS;

M5 — cnocoGHOCT BBISBISTH MPUYUHHO-CIICCTBEHHbIE CBS3M U aKTyallM3MpPOBaTh 3ajady,
BBIJIBUIaTh TUIIOTE3Y €€ PEUICHMs, HAXOANUTh apryMEHTHI I JI0Ka3aTelbCTBA CBOUX YTBEP)KIIECHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

M6 - crnocoOGHOCTb aHANM3MPOBATH MOJYYEHHBIE B XOJ€ pELIeHUs 3aJauydl pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

M7 - ctocoOHOCTB BBIJIBUTaTh HOBBIE UEH, NIPeIaraTh OPUrMHAIbHBIE MOJIXObI U PEIICHNS,

CTaBUTb MPOOIEMBI U 33JJauHl, JOMYCKAIOLUe aJIbTePHATUBHBIE PEIICHNUS;

M8 - BnajxeHue HaBbIKAMM MOJIydeHHS HHGOpMAIMM M3 HMCTOYHUKOB pa3HBIX THIIOB,
CIOCOOHOCTh CaMOCTOSITETIBHO OCYIIECTBIIATH MOUCK, aHAN3, CUCTEMATU3aIMI0 U MHTEPIPETAIHIO
nHGOpMAIUU Pa3IUYHBIX BUJOB U ()OPM NpE/ICTABICHHUS;

M9 - ciocoOHOCTh OCYIECTBIATH KOMMYHUKALIMHU BO BCEX cepax )KU3HH; apryMEHTHPOBAHHO
BECTH JMAJIOT, yMETh CMATYaTh KOH(IMKTHBIE CUTYAIMH; Pa3BEPHYTO U JIOTUYHO H3J1araTh CBOIO TOUKY



3pEHUs C UCII0JIb30BAHUEM SA3BIKOBBIX CPEJICTB;

M10 - ctocoOHOCTh MOHUMATH U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW U WHAUBUYaIbHOM
paboThI; MPUHUMATH IIETTH COBMECTHOM JAEATEIbHOCTH, OPTaHN30BBIBATH M KOOPAMHUPOBATH JICHCTBUS
10 €€ JOCTHKECHUIO: COCTABIIATh IUIAH JEHCTBUM, PACIIPEAEIATh POJIA C yU€TOM MHEHUN Y4aCTHUKOB
00CyX/1aTh Pe3yJIbTaThl COBMECTHOU PaOOTHI; MpeIIaraTb HOBBIE TPOEKTHI, OLIEHUBATH UJICH C MTO3UIHN
HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH; OCYILLECTBIISATh O3UTUBHOE CTPATETHYECKOE
MIOBEICHUE B PA3IMUHBIX CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

M11 — ymMeHHe caMOCTOSITENNFHO COCTABIIATH TUIaH PEIICHUs] TPOOIEMBI C YYETOM UMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEITOUYTCHHIA;

M12 - ciocoOHOCTB JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, BHOCUTh KOPPEKTHBHI B IS TEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJbTAaTOB LIEJIM; BJIAJETh HaBbIKAMH IO3HABATEJIbHOUN pediekcuu Kak
OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB M OCHOBAHUM;
HCI0JIb30BATh TPUEMBI pe(IeKCUU AJIs OLIEHKH CUTYallu, BEIOOpa BEPHOTO PEILICHUS;

g popmupoBaHUs 3TUX PE3YIbTATOB Y OOydaromuxcs GopMUpPYyIOTCsS YHUBEpCaIbHbIE
y4eOHbIE JCHCTBUS:

PerynsatuBHbie

- MPUHUMATh U COXPAHATH YUEOHYIO 3a/1auy;

- YUUTHIBATh BbIJIEJIEHHBIE MIPENOaBaTEIEM OPUEHTHPHI IEHCTBUSI B HOBOM y4eOHOM
MaTepuae B COTPYIHUYECTBE C MpernojaBaTesieM;

- IIJIAHUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C MOCTABICHHOM 3aJ1a4eil 1
YCIIOBUSIMHU €€ peanusalvy, B TOM YHClie BO BHYTPEHHEM IUIaHE;

- YUUTHIBaTh YCTAHOBJIEHHBIE MTPaBUJIa B IUIAHWPOBAHUU U KOHTPOJIE Crocoba
pelIeHus;

- OCYILIECTBIISATh UTOTOBBIN M MOLIArOBBIA KOHTPOJIb IO PE3YIbTATy (B CiIydae
pabOThI B MHTEPAKTUBHOM CpeJie MOJIb30BATHCS PEAKIMEN Cpebl peIIeHUs 3a/1a4H);

- OLICHUBATh MTPABUIILHOCTD BBIMIOJIHEHUS JICHCTBUS HA YPOBHE aJIeKBaTHOM
PETPOCIIEKTUBHON  OLIEHKU COOTBETCTBHSI PE3Yy/IbTaTOB TPEOOBAHUAM JAaHHOU 337a4M U
3aJa4HOM 00J1acTH;

- a/IeKBaTHO BOCIPUHHMMATh NPEAJIOKEHUS U OLICHKY NPenoaBareiel, TOBapUIIeH,
poauTenen U Ipyrux J0IeH;

- pa3nuuarh cnocoO U pe3ynbTaT AeHCTBUS,

- BHOCUTbh HEOOXO/AMMbIE KOPPEKTUBBI B JEHCTBUE MOCIIE €r0 3aBEpPLICHUs] HA OCHOBE
€ro OLEHKHU U y4éTa XapakTepa ClIeJIaHHbIX OLIMOOK, UCIIOIb30BaTh MPEUI0KEHUS U OLIEHKU AT
CO3/IaHUsI HOBOIo, 0OJjiee COBEPLIEHHOTO pe3ysbTaTa, HCIOJb30BaTh 3aluch ((UKCAIMIO) B
uudpoBoil GopmMe Xola M pe3ylbTAaTOB PELICHUs 3aJadyd, COOCTBEHHOM 3Bydalled peud Ha
PYCCKOM, POJHOM ¥ MHOCTPAHHOM SI3bIKaX.

ITo3HaBarenbHbIE

- OCYILLIECTBIIATh IMOMCK HEOOXOIUMOW HHGOpMAIMU JUIsl BBIMOJHEHHUS Y4eOHBIX
3aJJaHUH C MCIOJb30BaHUEM Y4eOHOM JIMTepaTypbl, SHLUUKIONEAUMN, CIPaBOYHHUKOB (BKIIIOYAs
3JIEKTPOHHBIE, LHU(POBBIE), B OTKPHITOM HHGOPMALMOHHOM IPOCTPAHCTBE, B TOM 4YHCIE
KOHTPOJIUPYEMOM IpocTpaHcTBe MHTEepHEeTA;

- OCYUIECTBIIATH 3aMuCh ((pUKCalKI0) BHIOOPOUHON MHPOPMALMK 00 OKPYKaIOIIeM MHUpPE U O
ce0e caMoM, B TOM 4ucIIe ¢ momoluibio nHeTpymenToB UKT;

- HCIOJIb30BaTh 3HAKOBO-CUMBOJMYECKHE CpEICTBAa, B TOM 4YHCIe MOJeNu (BKIOUYas
BUPTYaJIbHBIE) U CXEMbI (BKJIIOUasi KOHLIENTYaJlbHbIE) JUIsl peLICHHs 3a/1ay;

- CTPOUTH COOOIIEHUS B YCTHOM U MMCbMEHHOH (opMme;

- OpPHEHTUPOBATHCS Ha pa3zHOOOpa3ue crocoOOB pereHus 3a1ay;

- OCHOBAaM CMBICIIOBOTO BOCIPHUATUSA XYAO0XKECTBEHHBIX U NO3HABATENIBHBIX TEKCTOB, BBIIEIATh
CYIIECTBEHHYIO HH(POPMAIIMIO U3 COOOIIEHNI pa3HbIX BUJIOB (B IIEPBYIO OUYepelb TEKCTOB);

- OCYHIECTBISTh AaHaIM3 OOBEKTOB C BBIIEICHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
IIPU3HAKOB;

- OCYILIECTBIISATh CHHTE3 KaK COCTABJICHUE LIEJIOTO U3 YacTel;



- TPOBOJWTH CPABHEHHE, CEPHALIUIO U KIIACCH(PHUKAIUIO TI0 33TaHHBIM KPUTEPHSIM;

- yCTaHaBIMBATh NPUYUHHO-CJICICTBEHHBIC CBS3U B M3y4aeMOM KpYre SIBJICHHIA,

- CTPOUTH pacCykIeHuss B ¢GopMe CBSI3U MPOCTHIX CYXICHHA 00 OOBEKTE, €ro CTPOCHUH,

CBOMCTBAX U CBS3SX;

- 000011aTh, T. €. OCYIIECTBIATH TEHEPATU3ALINIO U BHIBEICHUE OOIIHOCTH JJIS IIEJIOTO Psia UITH

KJIacca €IUHUYHBIX 00bEKTOB HA OCHOBE BBIJICJICHUS CYIITHOCTHOU CBSI3U;

- OCYIIECTBIISITh MOBEJCHHUE O] MOHSITHE HA OCHOBE PACIIO3HABAHUS OOBCKTOB, BBIJICICHHUS

CYIIIECTBCHHBIX PU3HAKOB U UX CHHTE3a;

- yCTaHaBIWBATh AaHAJIOTHU;

- BIAQJICTh PSJIOM OOIIMX MPUEMOB PEIICHHS 3a/1a4.

KommyHuKaTUBHBIE

- QJICKBaTHO UCIOJH30BaTh KOMMYHHKATHBHBIC, TIPEXKEC BCETO PEUEBBIC, CPEICTBA JUISI PEIICHUS

Pa3IMYHBIX KOMMYHHKATHBHBIX 33]1a4, CTPOUTH MOHOJIOTHYECKOE BBICKA3bIBaHUE (B TOM YHUCIIC

COMPOBOXKIasi €ro ayJuoBU3yaJbHOM TMOJNEPKKOM), BIaAeTh JIUaNIOrMueckod (Gopmoit

KOMMYHHKAITIH, WUCIOJIE3YSI B TOM umcie cpenctBa U wHCTpyMeHThI KT u nucTaHIIMOHHOTO

OOIICHM,

- JIOIyCKaTh BO3MOYKHOCTH CYIICCTBOBAHHMS y JIFOJICH PA3IMUHBIX TOUYCK 3PEHUS, B TOM YHUCIIC

HE COBIIAJIAIONIUX C €r0 COOCTBEHHOM, M1 OPUCHTUPOBATHCS HA TIO3UIIHIO TAPTHEPA B OOMICHUH U

B3aMMO/ICCTBHH;

- YYUTHIBATh Pa3HbIC MHCHUS U CTPEMUTHCS K KOOPAMHAIINA PA3IMYHBIX TIO3HIIHHA B

COTPYJTHUYECTBE;

- (dopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3HIIHIO;

- JIOTOBApWBATHCS U MPHUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOH JICITEILHOCTH, B TOM

YHCJIe B CUTYallMH CTOJKHOBEHHUSI HHTEPECOB;

- CTPOWTH TIOHATHBIE JUTS APTHEPA BHICKA3BIBAHSI, YIUTHIBAIOIINE, YTO TAPTHED 3HACT U

BUJIWT, @ YTO HET;

- 3a/1aBaTh BOIIPOCHI,

- KOHTPOJIMPOBATH ACHCTBHS MapTHEPA;

- WCIIOJIb30BaTh PEUb ISl PErYJSIIUN CBOETO JICHCTBUS;

- aJIeKBaTHO MCIOJIb30BaTh PEYEBHIC CPEICTBA YIS PEIICHUS PA3IMYHBIX KOMMYHUKATHBHBIX

3aJa4, CTPOUTh MOHOJIOTHYECKOE BBICKa3bIBAaHHE, BJIAJICTh JUATOTHYECKON (POPMOH peyn.
®opmupoBanue YV ]| mpoBOIUTCS IPU IOMOIIY PEIISHHSI CICTYIONINX TUITOBBIX 3a/1a4:

- TIOJHMIUCIMILTMHAPHBIC U METAIIPEIMETHBIC TIOTPY>KEHHS U UHTCHCHUBBI;

- METOOJIOTUYECKHE U PHIOCOPCKHE CEMUHAPHI;

- y4eOHO-HCClieIoBaTeNbCKas padoTa 00yJaromMXCsl, KOTOpast MPenoaracT BIOOp TEeMaTHKU

WCCIICIOBAHUS, CBS3aHHOW C HOBEHIIUMHU JIOCTIKEHUSIME B 00JIACTH HAYKH U TEXHOJIOTUH;

- KOMIUICKCHBIC 33J]aud, HAIlpaBJICHHBIC HA PEIICHHE aKTyaJIbHBIX MPOOJEM, JISKAIIUX B

onukaiieM Oyayriem oOyJaromuxcs: BEIOOp JabHeneil o0pa3oBaTenbHON min paboueit

TPACKTOPUH, ONIPECIICHHE )KU3HEHHBIX CTPATEI Ui U T.11.;

- TIOJyYeHUE MPEIMETHBIX 3HAaHUH B CTPYKTYpax, ajJbTePHATUBHBIX 00pa30BaTEeIbHOM

OpraHu3alliK: y4acTue B JUCTAHIIMOHHBIX KOHKYPCaX U OJMMITNAIAX;

- CaMOCTOSITEIbHOE OCBOEHHE IJIaB, Pa3/eNioB U TeM y4eOHOTO MpeIMeTa;

- CaMOCTOSITENbHOE B3aUMO/ICHCTBUE C HICTOYHHKAMH PECypPCOB: HHPOPMAITHOHHBIMH

WUCTOYHUKAaMU, GOHJIaMU, TIPEJCTABUTENSIMHU BIACTH U T.IL;

- CaMOCTOSTENbHOE YIPaBIEHUE pecypcaMu, B TOM YHCIIe HEeMAaTepHAIbHBIMHU;

- Tpe3eHTalMs pe3yabTaTOB MPOEKTHON PabOTHI Ha Pa3IMUYHBIX ITAIaxX €€ peau3alnuu

IIpenmeTHbIe pe3yJIbTaThI

TpebGoBaHusi K MpPEAMETHBIM pe3ylibTaTaM OCBOEHHs 0a30BOr0 Kypca y4yeOHOro mpeaMera
0OO0I1.07 Mamemamuxa:.

I11- BJIAICHUC  MCTOAaMH  JJOKA3aTCJIbCTB, aJropuTMaMn  pCHICHUA  3ada4; YMCHHC



(bOpMyJII/IpOBaTB ONpCACICHUA, aKCUOMBI U TCOPCEMbI, IMPUMCHATHL HX, MPOBOAUTL AOKA3aTCJIbHLIC
pacCy:KACHUA B XOA€ PCIICHUA 3a1a4,

[12 - ymeHue onepupoBaTh MOHATUAMU: CTENICHb YHCIIA, JIOTApU(PM YKCIIa; yMEHHE BBIMOIHATh
BBIUMCIICHUE 3HAYCHHH M MpeoOpa3oBaHMs BBIPAKEHUM CO CTENEHSAMH H JoTapuQmamu,
npeoOpa3oBaHus APOOHO-PATMOHATBHBIX BBIPAKCHHIA;

[13 - ymeHue omnepupoBaTh MOHATUSMHU: PALMOHAIBHBIE, UPpPALUOHAIbHBIE, OKA3aTEJbHBIE,
CTENEHHbIE, JJOTapu(PMUUECKHUE, TPUTOHOMETPUUYECKIE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

[14 - ymenue omepupoBaTh NOHATHAMH: (YHKIHS, HENpepbIBHAS (DYHKIMS, TPOHM3BOIHAS,
nepBooOpa3Has, ONpeAeICHHbIN HHTErPall; yMEHHE HAXOJUTh IIPOU3BOTHBIC AIIEMEHTAPHBIX (DYHKITHH,
UCIOJIb3YSl CIpPaBOYHbIE MaTepuaibl; UCCIEAOBaThb B MPOCTEHIIMX clydasx (YHKUMHM Ha
MOHOTOHHOCTb, HAaXOJWTh HAWOOJIbIIME M HAWMEHBIINE 3HaueHus (QYHKUMHA; CTPOUTh Ipaduku
MHOT'OYJIEHOB C HCIIOJIb30BAHUEM alliapara MaTeMaTUYECKOI0 aHAIN3a; IPUMEHSTh ITIPOU3BOAHYIO PH
pelIeHNH 3aJay Ha JBUKEHME; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33Jauyd Ha HauOOJbIINE U
HaVMEHBIIINE 3HAYCHUS, HA HAX0KJICHHUE ITyTH, CKOPOCTH U YCKOPEHNS;

I15 - ymenue omepupoBaTh HNOHSTHUSMHU: pallMOHANbHAs (QYHKIHS, MOKa3zaTelbHas (YHKLHUSA,
CTeNeHHas (QyHKUUs, Jorapupmudeckas (GYHKIUS, TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE
(GYHKIMK; YMEHHE CTPOUTh I'padUKu M3y4yeHHBIX (YHKUUN, MCTOJIb30BaTh TpaduKy MpU U3YyUEHHUU
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUHN 33734 U3 APYrUX y4eOHbBIX MPEIMETOB U 3a]1a4 U3 peabHOU
YKU3HU; BBIpaXaTh (OPMYIIaMH 3aBUCUMOCTH MEXK/1y BETMUHMHAMY;

16 - ymenue pemiaTh TEKCTOBBIE 337]a4U Pa3HBIX TUIIOB (B TOM YKCJIe HA TPOLEHTHI, JOJIH U YacTH,
Ha JIBIKEHHE, paboTy, CTOUMOCTb TOBAPOB U YCIIYT, HAJIIOTH, 331a4H U3 00J1aCTH YIpaBICHUS TUYHBIMU
U CeMEeHHBIMH (PMHAHCAMH); COCTaBISATh BBIPAXKEHUSI, YpaBHEHUS, HEPABEHCTBA M MX CUCTEMBI IO
YCIIOBHIO 33/1a4M, UCCIIEI0BATh MOTYYEHHOE PElIeHHe U OLICHUBATh MPaBA0I0I00HOCTh Pe3yabTaTOB;

[17 - ymeHue omnepupoBaTh MOHATUSMHU: CpeqHee apupMeTHUecKoe, MeauaHa, HauboJjbllee U
HauMEHbIIIee 3HAUYCHHUS, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKIOHEHHWE YUCIOBOro Habopa; ymMmeHue
U3BJIEKAaTh, WHTEPIPETUPOBaTh HHGOpPMAIMIO, MPEACTaBICHHYIO B TabiauIaXx, Ha AUarpaMmax,
rpadukax, OTpa)karolyl0 CBOICTBA pealibHbIX MPOIIECCOB U ABICHUI; MPEACTABIATh HH(DOPMALIUIO C
MOMOIIBI0 TaOJIUI U TUarpaMM; UCCIIEeI0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCJIE C TPUMEHEHUEM
rpaduyecKux METOI0B U SJIEKTPOHHBIX CPE/CTB;

[18 - ymeHue onepupoBaTh MOHATUSAMH: CIyJalHBIN OIBIT U CIIy4allHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHE BBIUUCISATH BEPOSATHOCTh C MCMOJIb30BAaHHEM IpapUuecKUX METOJIOB;
MPUMEHATh (POPMYIIBI CIOXKEHHUS M YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThl U (HOPMYIbI
IpU PEIIEHUU 3a/1a4y; OIICHUBATh BEPOATHOCTH PEaTbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4alHBIMHU
BEITMYMHAMU;, YMEHHE MPUBOJAUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBLINX YHUCENl B MPUPOIHBIX U
OOIIECTBEHHBIX SABJICHUSX;

119 - YMCEHUC OIICPUPOBATHL NOHATUAMMU: TOUKA, IpsAMaA, IJIOCKOCTD, ITPOCTPAHCTBO, ,Z[ByrpaHHbIﬁ
YroJj, CKpCIuBarOIIUECAd MPAMBIC, MTAPAJIJICJIIBHOCTD U NCPICHAUKYIIAPHOCTD IIPAMBIX U HHOCKOCTeﬁ,
Yroja Mexay npsMbIMU, yroJl MCKIAY HpﬂMOfI H IJIOCKOCTBIO, YT'OJI MCKAY IJNIOCKOCTAMH, PACCTOSIHUC
OT TOYKH OO INIOCKOCTH, PACCTOAHUC MCKAY IMPAMBIMH, PACCTOAHUC MCKAY INIOCKOCTIAMHU; YMCHHC
HCIIOJIb30BATH IIPpHU PCHICHUH 3a1a4 U3YUYCHHBIC (l)aKTBI N TCOPEMBI INIAHUMETPUU; YMCHUEC OLICHHUBATH
pa3sMeEphbl 00BEKTOB OKPYKarouero Mupa,

I110 - ymeHHe omepupoBaTh MHOHATHUSMHM: MHOTOTPAaHHUK, CEUYEHHE MHOTOTPaHHHKA, KYO,
napajjiesienunes]l, Ipyu3Ma, nupamuaa, Gurypa u MOBEpXHOCTb BpAIEHUs, LMIMHIpP, KOHYC, IIap,
cdepa, ceyeHus GUrypbl BpalleHHs, IIOCKOCTh, Kacaromasics cdepsl, WINHAPA, KOHYCca, MJII0MIalb
MOBEPXHOCTH TMHPaMM[bl, TPHU3MBI, KOHyca, ULWIMHApA, IUIOMaab cdepbl, o0beM Kyoa,



IIPSIMOYTOJIBHOTO  INapajuleienuIesa, NUPaMHUAbL, IPU3MBbI, LWIAHIpPA, KOHYyCa, IIapa; YMEHHUE
1300pakaTh MHOTOTPaHHUKH M TIOBEPXHOCTH BPALICHUS, UX CEYCHUS OT PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATH CUMMETPUIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh IPaBUIIbHBIE MHOTOI'DAHHUKH;

[111 - ymeHue omnepupoBaThb HOHATHUSMHU: JBHKEHUE B IPOCTPAHCTBE, MOJOOHBIE (QUIYpHI B
MIPOCTPAHCTBE; MCIIOJIF30BATh OTHOILICHHE IIONIA/ICH MOBEPXHOCTEH M 00bEMOB MOIOOHBIX (GUTYp TIPH
pELICHNH 3a]1a4;

[112 - ymeHue BBIYUCIATH TEOMETPUUYECKUE BETUUMHBI (JITTMHA, YToJl, VIO, 00bEM, IIJI0IA b
MTOBEPXHOCTH ), HCITOJIb3Ysl U3YUICHHBIC (POPMYITBI U METO/IBI;

[113 - ymeHnue onepupoBaTh MOHITUSIMM: NPSIMOYIOJIbHAs CHCTEMa KOOPJAUHAT, KOOPAMHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAISIPHOE IPOM3BEICHUE, YrOJ MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, ITPOM3BE/IEHNE BEKTOPA HA YHUCJIO; HAXOAUTh C IOMOIIBIO U3yYEHHBIX (OPMYI KOOPAUHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKTYy IBYMS TOUKAMH;

[114 - ymeHue BHIOMpPATH MOIXOSANINN U3yUYEHHBIH METOJI ISl PEIICHUs 3a7aud, Paclio3HABaTh
MaTeMaTHdeckue (hakThl ¥ MaTeMaTHYE€CKHE MOJIENHM B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHME NPHUBOJNUTH NPHUMEpPbl MATEMaTHYECKUX OTKPBITUA POCCHUCKOM M MHUPOBOMN
MaTeMaTUYEeCKON HAYKH.



3 TEMATUYECKOE IINTAHUPOBAHHUE U COAEP’ KAHUE YYEBHOI'O IPEJJMETA

HaumenoBanue Copep:xanue y4edOHOro MaTepuasia u (popMbl OPraHU3aLMH JeATeTbHOCTH O0bem Koawb1
pa3aesoB ody4yarommxcs B yacax pe3yJabTaTo
U TeM B OCBOEHMHA
ooI
1 2 3 4
Paznen 1. Aareopa. 104
Conep:xxanue yueOHOro Marepuaja JI1, M6, M8,
Tema 1.1.BBenenue. 1| Maremaruka B HayKe, TEXHMKE, JKOHOMHUKE, MH(POPMALMOHHBIX TEXHOJIOTHAX U 2 MI11, 112, 1114
MPAKTUICCKON JesTenbHOCTH. Llenn 1 3a1a9u n3ydeHuss MaTeMaTHKH TP OCBOCHUH
npodeccuit CIIO u cnenunansHocreii CIIO.
Conep:xanue yueOHOro marepuaja
1| Uenere u pammonaneee wucna. Jleiicreurenbhbie uncia. lpubnmkennbie 2 JI1, J14, 112
BbIYKCIeHUs. DOPMYIIbI COKPAILIEHHOTO YMHOKEHHUS.
Tema 1.2. Pa3zBurtne
HOHSITHSI 0 YMCIIe. IIpakTnyeckmne 3aHATHS
1 ApubdmMeTrnueckne TeUCTBUS HAJl YUCIIaMH, HAXOXKICHUE TPUOINKEHHBIX 3HAUCHUI 2 JI4, M11, 113
BEJIMYMH U TIOTPEUIHOCTEN BhIYUCIICHUN (a0COIIOTHON U OTHOCUTENBHOM), CpaBHEHHE
YHCIIOBBIX BBIPAXKEHUH.
2 [IpeoOpa3zoBanue parioHaIbHBIX BbIpaskeHul. [Ipumenenue Gopmyn coKpaieHHOro
YMHOKEHUS. Pelllenre paiimoHaabHbIX YPaBHEHUN U HEPABEHCTB. 2 JI4, M11, 113
Tema 1.3. ®yHKunu u Conepxanue yueOHOro Marepuasia
rpagux. 1 Oynkuuu. OO61acTh OMpPENENIeHHWs U MHOXKECTBO 3HAueHUM; rpa@uk (QyHKIWU,
noctpoenue rpadukoB QyHKIUHN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH. 5 M
)

CpoiictBa (QyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAHUYEHHOCTH,
nepuom4HoCTb. CrocoObl 3a7aHus PYHKIUH.

IIpomexxyTku Bo3pacTaHusl M yObIBaHHWs, HaWOoOJblllee M HAaUMEHbIIEe 3HAYCHUS,
TOUKH 3KcTpemyMma. ['pacduueckas uHTepnperaums. [Ipumepbl (QyHKIMOHAIBbHBIX
3aBHCHUMOCTEH B pealibHBIX MpOLeccax U ABICHUAX. ApudMeTHUecCKue onepaun Haj
¢ynkuusamu. [ToHsTHE O HENPEPHIBHOCTH (PYHKIIUH.

CrnoxHast QyHKIHS (KOMIIO3ULIHS).




Oo6patabie ¢yHkuu. OOJIACTh ONpENeNeHUs W O00JacTh 3HAYCHUH OOpaTHOM

¢ynkuuu. I'paduk obparnoit GpyHKIMM.
[Ipeo6pazoBanwms rpadukos. [TapaienbHbIi IEPEHOC, CAMMETPHUS OTHOCHTEIIBHO

0ocel KOOPJMHAT U CUMMETPHUSI OTHOCUTEJIBHO Havyajla KOOPIUHAT, CAMMETPHUS
OTHOCHUTEJILHO MPSAMOU Y = X, PACTSKEHHUE U CKATUE BAOJb OCE KOOPIMHAT.

HpaKTuqecmle 3aHATUSA

1

[Ipumepsl 3aBUCUMOCTEN MEX]ly IEPEMEHHBIMU B pEaIbHBIX MPOLIECCAX U3 CMEKHBIX
mucuuminH. Onpenenenue pyHkuuid. [loctpoenne u urenue rpadpukoB GyHKIIMM.
Uccnenosanue ¢pynkuuu. CBoicTBa IMHEHHOM, KBaIpaTUYHOM, KYCOUHO-JIMHEHHOU 1
NpoOHO-nMMHEeWHON QyHKuui. HenpepriBHbIE U TepHOIMYecKie PYHKINN.
[IpeobpazoBanus rpaduka pyakuuu. ['apmonnueckue kosedanus. [Ipuknagasie
3aJauu.

JI7, M3, M11,
114

Tema 1.4. KopHun,
CTeNeHH U JIOTapu(MbI.

Conep:xxanue y4yeOHOro marepuaja

1

Kopun m crenenn. KopHu HaTypaJlbHOM CTENEHM M3 4YHCIIa W UX CBOWCTBA.
HppanmonaibHble ypaBHEHHUS.

CreneHn ¢ panuMoOHaJbHBIMM  IOKa3aTesiMH, UX cBoiicTBa. (CTeneHu ¢
NEUCTBUTENLHBIMU  ITOKa3aTeaMu. (CBONMCTBA CTEINEHU C  JEUCTBUTEILHBIM
nokazatenem. [lokazarensHas Gynakuus. [lokazarensHble ypaBHEHHS U HEPABEHCTBA.
Jlorapucdm. Jlorapudm uymcma. OcHOBHOE JOrapu(PMUYECKOE  TOXKJIIECTBO.
Hecsatnunbie W HaTypaybHble jorapudmbl. [IpaBuna nerictBuili ¢ sorapudmamu.
[Tepexon k HOBOMY ocHoBaHuio. Jlorapudpmudeckas ¢Gynkmus. Jlorapudpmudeckue
YpaBHEHMS Y HEPABEHCTBA.

10

JI4, 111, 112

IIpakTnyeckmne 3aHATHSA

1

Boruncnenue u cpaBHeHHE KOpHEl. BrinonHenue pacueToB ¢ paaukaiamu. Pemenue
UPPALMOHATIEHBIX YPABHEHHIA.

J14, M2,
M7, 115,
116

Haxoxnenue 3HaueHuil CTENEeHeN ¢ pallMoOHaIbHBIMU MOoKa3aressiMu. CpaBHEHHE
creneneil.  IIpeoOpazoBaHWsl  BBIPOKCHHHA, COJCP)KAIIUX  CTCIICHM.
Pemenune

[I0OKa3aTeJIbHbIX YPABHEHUM U HEPABEHCTB.

J14, M2, M7,
115, 116

Haxoxxnenue 3HaueHuii jorapu¢ma Mo MpoU3BOJILHOMY ocHOBaHuio. Ilepexon ot
OJTHOTO  OCHOBaHWs Jorapudpma k  apyromy. CpaBHeHue Jorapupmos.
JlorapugmupoBaHue U MOTEHLUPOBaHHE BhIpakeHHH. Pemenue norapudmuyeckux
ypaBHEHHUH U HEPABEHCTB.

J14, M2, M7,
I15, 116




Tema 1.5. OcHOBBI
TPUTOHOMETPHUU

Conepxxanue yueOHOro Marepuajia

1

Paguannas mepa yrina. CuHyc, KOCUHYC, TAHI'€HC M KOTAHI'€HC yIJla. 3HAaKU CHHYCA,
KOCHHYCa, TAHI'€HCA U KOTAaHI'€HCA 110 YETBEPTSM.
OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAeCTBA. DOpMyIbl TpuBeaAeHU. DOPMyIIbI

cnoxxenust. Popmyisl JBOMHOTO yria. @opMyiibl IOJIOBUHHOTO yria. 8 Mo,
[IpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEICHUE U
npousBeneHus B cymmy. [IpeoOpa3zoBanus NpoCTENILINX TPUTOHOMETPUYECKUX
BBIpAXKEHUI.
Tpuronomerpuueckue GyHKIMH, UX cBOKCTBA U rpaduku. O01acTb onpeeeHus u
MHO>KE€CTBO 3HaY€HHUI TPUrOHOMETpHUecKuX GpyHkuuii. OOpaTHbIe
TpUrOHOMETpHUUECKHEe (QYHKIIMHU. APKCUHYC, apKKOCHUHYC, apKTaHI'€HC U
apkkoTaHreHc. IIpocreinme TpUroHOMETPUYECKUE YPABHEHUS.
Pemenne TpuroHoMeTpHUECKUX YpaBHEHH OCHOBHBIX THUIIOB.
[IpocTeire TPUTOHOMETPUYECKNE  HEPABEHCTBA.
IIpakTHYeckue 3aHATHS
1| Pamuansblii METOJ W3MEpPEHHUS YIJOB BpaIleHUS W CBs3b C TPATyCHOW MEpOil.
[Ipumenenue ¢opmyn ans npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BbBIPAXKEHUH. 12 JI8, M7, T15
[Ipocreiiimie  TPUrOHOMETPUUECKHME ypPAaBHEHHSI W  HEpaBeHCTBA. PelieHue
TPUTOHOMETPUYECKUX YPABHECHUM Y HEPABEHCTB.
Conep:xaHue y4e0OHOro MmaTepuaja
1| IlocnenoBarenbHocTH. CIOCOOBI 3aaHUS M CBOMCTBA YNCIIOBBIX
Tema 1.6. Hauana nocienosarenbHocTel. [lonsaTue o npenene nociuenosareabHocT. CymecTBOBaHUE
MATeMaTH4Y€eCKOI0 Ipeiesia MOHOTOHHOM OTpaHHYEHHON nocienoBarenbHocTd. CyMMHUpoOBaHuE
aHaJIM3a. IIOCJIEZIOBATEIbHOCTEN.
IIponsBonnas u eé IIpousBonnas. IlonsATHe O mNPOM3BOAHOM (YHKIMHM, €€ TEeOMETPUYECKUH U 6 2. T11. 14
NpUMeHeHHue. ¢u3nyeckuil cMpica. YpaBHeHUE KacaTelabHOH K rpaduky ¢yHkuuu. [IpousBoaHbie T

CYMMBI,  Ppa3HOCTH, HpOM3BEAEHUS, 4YacTHOro. IIpou3BojHBIE  OCHOBHBIX
ieMeHTapHbIX  QyHkumid. I[IpomsBognas cnoxHolt  ¢yHkuuu. Ilpumenenue
IPOM3BOJIHON K MCCIIEOBaHUIO (QYHKIMHM U mocTpoeHuto rpadukoB. Bo3pactanue u
yObIBaHUE (YHKIMHA, COOTBETCTBHE BO3pacTaHHWs M YObIBaHMsS (QYHKIHUH 3HaKY
IIPOU3BOJHOM.

IIpakTHYecKkne 3aHATHA




UmucnoBass MOCIIEIOBATENBHOCTh, CIHOCOOBI €€  3aJaHus, BBIYUCICHHS
YICHOB MOCIeA0BaTeIbHOCTH. Haxoxienue npenena nocie10BaTeaIbHOCTH.
[IpaBwuna u hopmynsl nuddepeHIIPOBaHNS, TAOIHIIA TPOU3BOTHBIX JIEMEHTAPHBIX

yHKIHiL. 12 M2, M11, 1114
MexaHn4ecKuil 1 F€OMETPUYECKHUM CMBICII IIPOU3BOIHOM. Y paBHEHUE KacaTEIbHOU B
obmem Buze. MccnenoBanue GyHKIIMHU C MOMOIIBIO TPOM3BOHOM. Haxoxaenune
HanOOJIBIIIET0 M HAMMEHBIIETO 3HAYCHUST (DYHKIIUH.
Conepxxanue yueOHOro Marepuaja
1| TlepsooGpasHas u unTerpai. [[puMeHEHNE ONPENETEHHOTO HHTErpaa [JIs 2 JI6, 1114
Tema 1.7. UaTerpan u HaxOKJICHUS TUIOIIAU KpUBOJIMHEWHOU Tpanerun. @opmyna Herorona—IJleiiOnuria.
€ro NpuMeHeHHe. [Ipumenenus
WHTETpaja B (U3HKe U TE€OMETPHUH.
IIpakTUYeckue 3aHATHS
1| Haterpan wu mepBooOpazHas. Haxoxaenwe mepBooOpasHO U 16
BBIYHCIICHUE ONpeIeIEHHOT0 uHTerpana. [lpuMenenue uHTerpana ajasi BEIYUCICHUS M11,1114
(u3mIeCcKux
BEJIMYMH U TUIoIIa e puryp.
CamocrosiTeqbHas padora.
Pa6ota ¢ yueGHO# U cIIpaBOYHOM IUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIHUii, pereHue 6 JIS, M11, 1114
yIpaxHEeHH 1o 00pasily, HOAroToBKa pedepaToB U COOOIIEHUH.
Pa3znen 2. KomOuHaTOpuKa, CTATUCTUKA M TEOPHsi BEPOSITHOCTEH. 18
Conepxxanue y4eOHOro Marepuasia
1| OcnHoBHble noHATHS KOMOMHaTOpUKH. [ToAcueT uncna pa3MenieHuii, nepecTaHOBOK, JIL, 1114
Tema 2.1. KomOunaropuka couetanuil. Dopmyna 6unoma Herotona. CBoiicTBa OMHOMUHAIBHBIX 2
ko3 puIreHTOB.
Tpeyronbuuk Iackans.
IIpakTHYecKkne 3aHATHSA
1| IlpaBuna komOuHaTOpUKH. PemeHre KOMOMHATOPHBIX 3a1a4. Pa3menienus, 6 JI9.M7,
M11,I18

COYUCTaHU U ICPCCTAHOBKH. bunoM HeroToHa n TPCYT'OJIbHUK ITackans. HpI/IKJ'Ia,[[HLIC

3aJa4H.

Conepxxanue y4eOHOro Marepuasia




1| CoObiTHE, BEpOSTHOCTH COOBITHS, CIIOKEHNE M YMHOXKEHUE BeposiTHOCcTel. [loHsTHe 0
Tema 2.2. Dj1eMeHTbI HE3aBUCHMOCTH COOBITHH. JIUCKpEeTHAsI ClyJaifHast BEIMYMHA, 3aKOH €€ 4 MBS, I11, I17,
TEOPUH BEPOATHOCTEH U paclpeneneHus. I18
MaTeMaTH4YeCKOH HucnoBsle XapaKTEPUCTUKU AUCKPETHOM CIIy4aliHOM BEJIMYHHBI.
CTATUCTHKH. [onsiTne 0 3aK0HE OOJBIITNX YHCEIL.
[IpencraBienne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TpadUKH), TeHEpATbHAS
COBOKYITHOCTb, BEIOOpKa, cpestHee apu(mMeTnieckoe, MeanaHa.
[TonsiThe 0 3a1ayax MaTEMaTUYECKON CTAaTUCTHUKHU.
I[IpakTHYeckne 3aHATHS
1| Knaccuueckoe onpeneneHne BEpOSITHOCTH, CBOWCTBA BEPOATHOCTEN, TEOpEMa O 6 JI9, M2,
cymMe 118, 1114,
BEpOSITHOCTEN. Bbruucnenue BeposiTHOCTEH. [IpenctaBiieHHME YHMCIOBBIX 117
JTaHHbIX. [[puknanHbie 3a1aun.
Paznen 3. Feomerpus. 78
Conep:xxanue y4yeOHOro marepuaja
1| BsaumHOe pacmoiokeHHe ABYX NPSIMBIX B MpocTpaHcTBe. [lapamienbHOCTh TPsSIMOit
U miockocTH. [lapamiensHOCTh TIOCKOCTEN. [lepneHanKynsspHOCTh MPSIMOU U
IJIOCKOCTH. [lepneHIuKysp 1 HAKJIOHHASL. YTOJI MEXIY MPSIMOM U TIJIOCKOCTHIO.
JByrpaHHbIi yroJ. YT0J MEXIy TIOCKOCTIMU. [IepreHauKyISIpHOCTh IBYX JI3, M5, M9,
IIJIOCKOCTEM. 4 119, 1114
I'eomeTrpuueckue mpeodpazoBaHus MPOCTPAHCTBA: apaslieIbHbIA IEPEHOC,
CUMMETpPUSL OTHOCUTENIBHO IIIIOCKOCTH.
[TapannensHoe npoekTrpoBanue. [lomane OpTOroHaAIbHON IPOEKIINH.
Tema 3.1. Ilpsimble n N300paxkenne npocTpaHCTBEHHBIX PUTYD.
IVIOCKOCTH B IlpakTHYeckue 3aHATHSA
npocTpaHcTse. 1| B3saumHOe pacroyiokKeHUs MPSAMBIX. YTOI MEXY MPSIMBbIMH.
B3anMHoe pacrnonoxeHue npsaMbIX U IIIocKocTel. Ilepnenaukynsp U HakJIOHHas K
IJIOCKOCTH.  YTOJI MEXJy TNpPAMOA M  IIOCKOCTBIO. TeopemMbl 0 B3aUMHOM 12 13 M2.M5 111,
PacoJIOKEHUU IPSIMO U MIIOCKOCTH. TeopeMa o Tpex neprneHIuKyIspax. 1110, IT14

HpI/ISHaKI/I U CBOMCTBA MnapaJiuiCJIbHBIX U IIEPIICHAUKYIISIPHBIX IIOCKOCTEH.
PaccrostHue oT TOUKH 10 IIIIOCKOCTH, OT HpHMOﬁ A0 IIOCKOCTH, paCCTOAHUC MCKIAY
IIJIOCKOCTAMHU, MCKY CKPCIIUBAOIIUMUCS TPAMBIMH.

HapannenLHoe INPOCKTUPOBAHHUE U €ro CBOMCTBA. TeopeMa O Iomaian
OpTOTOHaHLHOﬁ MMPOCKIIMU MHOTOYI'OJIbHUKA.




CamocrosiTesibHas padoTa.
Pabora ¢ yueOHO# U ClipaBOYHOM TUTEPATYPOii, paboTa ¢ KOHCIIEKTOM JISKIIUN, PEIICHHE
yIpaKHEHHH 1o 00pasily, MOAr0TOBKA peepaToB U COOOIICHUH.

[

JI3,J15,M2,111,
110, IT14

Tema 3.2.
Koopaunatsl u
BEKTOPbI.

Conepxxanue yueOHOro Marepuasa

1

[IpsimoyromnbHas (ekapToBa) CUCTEMa KOOpJAUHAT B IpocTpaHcTBe. Dopmyna
paccTOsTHHUS MEX]Ty IBYMsI TOUKaMHU. Y paBHEHUS CPEPBhI, TUIOCKOCTH U MIPSIMO.
Bexropsl. Monyns Bekropa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB. Y MHOXKEHUE
BEKTOPA HA yucio. Pa3noxkeHne BEKTOpa N0 HANPABICHUAM. YTOJ MEXy ABYMS
BekTopami. [Ipoekius Bektopa Ha ock. KoopanHatel BekTopa. CranspHoe
MIPOU3BEIECHNE BEKTOPOB.

JI3, M4, I113

IIpakTUYeckue 3aHATHS

1

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpAMHAT B TPOCTPAHCTBE.
VYpaBHEHHE OKPY)KHOCTH, C(Pephl, INIOCKOCTH. PaccTosiHuE MEX Ty TOUKaMHU.
JlelicTBUA ¢ BEKTOpaMH, 3aJaHHBIMH KOOpaAuHaTaMu. CKaJIIpPHOE MPOU3BEIICHUE
BEKTOpPOB. BekTopHOE ypaBHEHHE NPSIMOM U TJIOCKOCTH. Mcnonb30BaHuE BEKTOPOB
IIpU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

12

713, M12, 114,
13

Tema 3.3.
MHoOrorpaHHuKHu
U KpYyIJble Teja.

Conep:xanue y4eOHOro marepuaja

MHuororpansbsie yribl. Beimykiasle MHOrorpanHukd. [lpsiMas u HakJIOHHasl mpuU3Ma.
[IpaBunbnas npusma. [lapamnenenunen. Ky6. [Mupamuna. [IpaBunbHas nupammua.
VYceuennas nupamuga. Terpasap.

Cummetpuu B KyOe, B mapaienenuiiesie, B npuzMe u B nupamuze. CeueHus Kyoa,
npu3Mbl U nupaMusl. [lpencraBienre o npaBUIbHBIX MHOTOIPAHHUKAX.

Hununaap u konyc. YcedeHHbI KoHyc. OceBble CeUeHHS U CEUSHU S, apaljie/IbHbIe
ocHoBanuto.lllap u cepa, nx ceuenus. KacarenbHas miockocts k cpepe. O6beM u
ero usMepenue. urterpanbHas popmyna oobema.

®opmynsl 06beMa Kybda, IpSIMOYToJIbHOTO Mapaiesenumesia, IPU3Mbl, HUIHH]IPA.
®opmysbl 00beMa TUpaMuIbl U KoHyca. DopMyIibl TUIOIIAIU TOBEPXHOCTEH
WIMH]IpA U KoHyca. Popmyrbl 00beMa 11apa | miomaau chepsl.

[Toxgo6ue ten. OTHOIIECHUS TUIOIIA I TOBEPXHOCTEH U 00HEMOB MOJOOHBIX TET..

JI1, M4, I11,
I110
IT11

IIpakTHYecKne 3aHATHSA

1

Pazauunbie BUABI MHOT'OT'paHHUKOB. Hx I/I306pa)KCHI/IH, CCUCHUSA U PA3BCPTKHU.
CI/IMMeTpI/IH TCJI BpallICHUSA 1 MHOTOT'PaAHHHUKOB. Brruucnenue niomaaeii u 00BEMOB.

10

J14, M7, M10,
11, 112, 114




Tema 3.4. [Ipumenenue IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue TPUKJIAJTHOTO 2
OCHOB CTepeOMeTPUH B MOJY.JIsl)
npogdeccuoHaIbHOU [Tpumepsl cummerpuit B mpodeccun. [Ipumenenre B mpohecCuoHaNBHOM e TEIIbHOCTH
JeATeJILHOCTH pa3IMYHBIX BUAOB MHOTOTPAHHUKOB U TeJl BpalleHus. [loctpoeHne ceueHnii U pa3BEPTOK. IEII 141’ ’1\1/{[71’21?41_1[(1)21
IIpakTHYecKkue 3aHATHSA
[IpumeHeHne cuMMETpUU B IPpOQECCUOHATIBHOMN JIeATENbHOCTH. [I[puMeHenne pa3au4HbIX
BHUJIOB MHOTOIPAaHHUKOB M TeJ BpAallleHUs B NMPOEKTHUPOBAHUHM U pa3padOTKe OObEKTOB 16
nu3aiiHa. Pemienue 3a7ay Ha KOMOMHALIMM TE€OMETPUYECKUX Tesl (LMIMHAP-TIpU3Ma,
HWIHHIP-TIMpaMUia, KOHYC-TIpU3Ma, KOHyc-mupamuaa, chepa- mnpuszma). [loctpoenue
CEUYEHUN U Pa3BEPTOK Pa3IMUHBIX TeJl, IPUMEHEHUE MOCTPOECHUN B MpPO(decCHOHATBLHOM
NEeSATENBHOCTH.
Koncyabranuu 2
IIpomeskyTouHas arrecTauus (IK3aMeH) 4
Bcero: 206




4 YCJOBUA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

4.1 MaTepuna/ibHO-TeXHHYeCKOe o0ecnieyeHne
JUia peanu3auuu NporpaMMbl y4eOHOTO IPEIMETa IMPEAYCMOTPEHO HAJIUYUE CIETYIOIINX
CIICHUaJIbHBIX HOMemeHHﬁI
— Kabuner marematuku:

— OcHoBHOe o0OopymoBanue: J[locka mnojakatHas; MyJIbTUMEIUHHBIA KOMIUICKT
(mpoekrop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel ydenudeckue apoiubie; Crou
npenojanateis; CTyinbs.

— IIporpammuoe ob6ecnieuenue: 1. Microsoft Windows 7 Professional. 2. Microsoft
Office ProPlus 2010 Russian Acdmc. 3. Google Chrome (cBo6oanoe). 4. Adobe Acrobat Reader
(cBOOOmHOE).

4.2 UudopmanuonHoe odecnevyeHne peajiu3aly NporpaMmbl

Jlnst peanu3zanuu mporpaMmbl yueOHoTo npeamera oudanoreunsiit poua BBI'Y ykomriuiekToBan
MEYaTHBIMU U 3JIEKTPOHHBIMU U3/IaHUSMHU.

OOyuaromuecs U3 4uclia MHBAIMJIOB M JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHM 3/10POBbS
oOecrieyeHbl TEYaTHBIMH U DJIEKTPOHHBIMH  00pa3oBaTeNbHBIMH  pecypcamMu B  (opmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3710POBbSL.

OcHoBHas1 iuTEpaTypa

1. Marematuka: anreOpa W Hadajga MaTeMaTHYEeCKOTO aHaiau3a, reomeTpus. ['eomerpus :
10—11-i# xmaccer : 6a30BbIi 1 yriryOneHHbIH ypoBHH : yueOHuk / JI. C. AtanacsH, B. ®@. Byty308,
C. b. Kagomres [u np.]. — 12-e uzn., ctep. — Mocksa : [IpocBemenune, 2024. — 287, [1] c. : w.
— (MI'Y — mxone). — ISBN 978-5-09-112137-7. - Tekcr : snektponnbii. - URL:
https://znanium.ru/catalog/product/2157048

2. Amumos, 111. A. Maremaruka. Anrebpa U Havajla MaTeMaTHYECKOTO aHaiau3a. ba3oBblid
yYpOBeHb: 3eKTpoHHas Gopma yuedroro nocodus mist CITO / 1. A. Anumos, M. A. Tkauéna, 1O.
M. Konsrus. - Mocksa : IlpocBemenue, 2024. - 463 c. - ISBN 978-5-09-107569-4. - Tekcr :
anextpounsiid. - URL: https://znanium.ru/catalog/product/2125328

3. boromosos, H. B. Anrebpa W Hayasa aHajgM3a : YYEOHUK JUJII CPEIHETO
npodeccuoHanbHoro oopazopanus / H. B. boromonoB. — Mocksa : U3garensctBo FOpaiit, 2025. —
240 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr

anekTpoHHbIH // Obpa3oBaresbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561040

4. Cenpix, M. FO. MaremaTrka : y4eOHUK M TMPAKTHKYM JUI CPEIHETO MPOPECCHOHATBLHOTO
oo6pazoBanus / U. 10. Cenpix, 10. b. I'pebenmukos, A. FO. IlleBeneB. — Mockga : M3naTenbcTBO
HOpaiit, 2025. — 393 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-19259-9. — Tekct
: anekTpoHHbIi / ObpazoBatenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561073
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1. Kpemep, H. III. MaremaTuka i KoyjieKel : yaeOHHK JUIs CpeJHero NpodeccHOHaNbHOTO
oOpazoBanus / H. II1. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; moa penakuueit H. I11. Kpemepa.

— 12-e wu3n., mepepab. u gon. — MockBa : M3parensctBo IOpaiit, 2025. — 408 c. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-17852-4. — Tekcr : 37€KTpOHHBIA //
Oo6pasoBatenbHas mwardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560553

2. [IlaBmowenko, lO. B. Marematuka : y4yeOHMK U MPAKTUKYM Uil CpEJHEro
npodeccuonansHoro oopaszosanus / FO. B. ITaBmouenko, H. I11. Xaccan ; moa obmieit penakuueii FO. B.
[TaBmouenko. — 4-e u3., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2022. — 238 ¢. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-01261-3. — Tekcr : 37€KTpOHHBIA //
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOTI'O ITPEJIMETA

KOHTpOHb " OIICHKA C(I)OpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIPCIMETHBIX U NPCIMCETHLIX PE3YJIbTATOB

OCYIICCTBJIAKOTCA B COOTBCTCTBHUU CO CICAYIOIIUMU IMOKA3ATCIIAMMU:

PesyabTaTsl 00yyeHus

OcHoOBHbBIE MOKA3aTeJIn OLCHKHU pe3yjabTaTra

Tema

OneHo4Hoe CpeacTBo

JInyHOoCTHERIE

JI1 - chopMUPOBAHHOCTH
MPEJICTaBICHUN O MAaTEMATUKE KAK
YHUBEPCAJIbHOM S3bIKE HAyKH,
CPEICTBE MOJEIUPOBAHUS SBJICHUN
U MPOLIECCOB, UJIEAX U METOIax
MaTeMaTHKU

Tema 1.1. Beenenue

Tema 1.2. PazButue noHstust
0 yucIie

Tema 2.1. Kombunaropuka
Tema 3.3. MHOrOrpaHHUKH U
KpYTJIbIE Tela

YCTHBIM OIpOC (1.5.1)
YCTHBIM OIPOC (1.5.1)

YCTHBIM OIpOC (1.5.1)
YCTHBIN OMpOC (1.5.1)

JI2 - mnoHMMaHHWE 3HAYMMOCTHU
MaTeMaTUKU TSt Hay4HO-
TEXHUYIECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe  Kak K  YacTH
oO1m1edenoBeueckon KYJBTYpBI
4yepe3 3HAaKOMCTBO C HUCTOpHEH

pPa3BUTHUSI MAaTEMATHKH, 3BOJIFOLIAEH
MaTeMaTHYeCKUX UaeH

Tema 1.6. Hauyana
MaTeMaTHYeCKOIo aHaJln3a.
[IponsBoHas u eé
IpUMEHEHNE

YCTHBIN OMpOC (1.5.1)

JI3 - pa3BUTHE  JOTHMYECKOTO
MBIILJIEHUSI,  MPOCTPAHCTBEHHOTO
BOOOpPKEHHUS, AJTOPUTMUUYECKOU
KYJIBTYDBI, KPUTHYHOCTH
MBIIILJICHUS Ha YpOBHE,
HE00X0IMMOM VTS Oymymein

npodeccnoHalbHON JesITeNbHOCTH,
JUIs TIPOJOJDKeHHs] oOpa3oBaHUs U

Tema 1.3. @yHKIIMYN 1
rpaduku Tema 3.1. [Ipsmbie u
IUTOCKOCTH B IMTPOCTPAHCTBE

Tema 3.2. KoopauHaTel 1
BEKTOPBI

YCTHBIN OMpoC (1.5.1)
YCTHBIN OMpocC (1.5.1)
[IpakTuyeckoe 3aHsTue
No 1 (camocrosiTenpHas
pabora)

YCTHBIN OMpocC (1.5.1)
[IpakTuyeckoe 3aHsTue
Ne 1 (camocrosiTenbHas

caMmo00pazoBaHUs pabora)
JI4- oBnanenue Marematuueckumu | Tema 1.2. PazBuTue nmoHATHS | YCTHBIN ompoc (m.5.1)
3HAHUSIMH u YMEHUSMH, | O YUCIIE [IpakTryeckoe 3aHaTue

HEOOXOJMMBEIMM B ITOBCEIHEBHOU
JKM3HHU, JUII OCBOEHHS CMEXKHBIX
€CTECTBEHHO- HAYUHBIX JUCIMILTUH
U JTUCHUILUIMH TIPO(EeCcCHOHATBLHOTO

[HKJIA, TS MOJTyYCHUS
oOpazoBaHusi B 00OJlacTAX, HE
TpeOyIOmMX yIIIyOJIeHHOM

MaTeMaTHUYECKOMN MOJATrOTOBKH

Tema 1.4. KopHu, crenesu u
JorapudMpl

Tema 3.3. MHOTOTrpaHHUKHU U
KpYTJble Tena

Tema 3.4. [IpumeHeHne OCHOB
CTEPEOMETPHH B
npodeccuoHanbHOM
JESITEIBHOCTH

Ne 1-2 (camocTtosTenbHas
pabora)

YCTHBIH OIpOC (1.5.1)
[IpakTHueckoe 3aHsATHE
No 1-3
(camocTosTEeNIHEHAS
pabora)

[TpakTHueckoe 3aHsATHE
Ne 1 (camocrosiTenpHas
paborta)

[TpakTHdeckoe 3aHaTHE
Ne 1 (camocrosiTenpbHas
paborta)

JI5 - TOTOBHOCTB ¥ CLIOCOOHOCTD K
00pa3oBaHUIO, B TOM YHCIE
camM000pa30BaHUIO, HA TIPOTSHKEHUN
BCEH XKU3HU

Tema 1.7. UnTerpain u ero
IPUMEHEHNE

Tema 3.1. IIpsmble u
IIJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OIIPOC
(m5.1)
YCTHBIN OITPOC (1.5.1)

YCTHBIN OITPOC (1.5.1)




Tema 3.2. Koopaunatsl u
BEKTOPBI

JI6 - co3HaTeNbHOE OTHOIICHHE K
HEMPEePHIBHOMY OOpPa30BAHUIO KaK
YCIIOBUIO YCIEIIHOU
npodeccnoHaIBHO N "
OOIIECTBEHHOHN ACITEILHOCTH

Tema 1.7. UuTerpan u ero
IIPUMEHEHNE

YCTHBIM OIPOC (1.5.1)

JI7 - TOTOBHOCTE U CIIOCOOHOCTH K
CaMOCTOSITEJIBHON TBOPYECKOU U
OTBETCTBEHHOU JIESITEIBHOCTHA

Tema 1.3. ®ynkuuu u
rpaduKu

IIpakTrueckoe 3aHsATHE
No 1 (camocrosiTenbHas
pabora)

JI8 - TOTOBHOCTh K KOJIJIEKTHUBHOM
pabore, COTPYJIHUYECTBY co
CBEpPCTHHUKAMH B 00pa30BaTeIbHOM,
OOLIECTBEHHO TIOJIE3HOM, y4yeOHO-
HCCIEA0BATENbCKOM, MPOEKTHON H
JIPYruX BUAAX NESTEITLHOCTH

Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

IIpakTrueckoe 3aHsATHE
No 1 (camocrosiTenbHas
pabora)

JI9 - OTHOIIICHUE K
npoheCCHOHANBHON  ACSITEIHHOCTH
Kak BO3MOXHOCTH Y4YacTHs B
pereHnH JIMYHBIX,
00IIeCTBEHHBIX,I'OCYAaPCTBEHHBIXO
OlIeHAIIMOHATIBHBIX MPOOJIEM

Tema 2.1. KomOunaTopuka

Tema 2.2. DneMeHThI TEOpUU
BEPOSITHOCTEN U
MaTeMaTH4YeCKON CTaTUCTUKU

IIpakTrHueckoe 3aHsATHE
No 1 (camocrosiTennpHas
pabora)
[IpakTrnueckoe 3aHsATHE
No 1 (camocTrosiTenpHas
pabota)

MeranpeaMeTHbIe

M1 - ymeHue onpenensiTh e
NesITeIbHOCTH, 3a/1aBaTh MapaMeTphl
U KPUTEPUHU UX JOCTHKCHHUS

Tema 1.3. @yHKUIUM U
rpaduku

YCTHBIN OMpocC (1.5.1)

M2 - ymeHue BHOCUTh KOPPEKTUBBI
B JICSTENIbHOCTb, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISAM,
OIICHUBATh PUCKH MOCIEICTBUN
NesITeNIbHOCTH

Tema 1.4. KopHu, crenenu u
norapudMpl

Tema 1.6. Hauana
MaTeMaTHYeCKOT0 aHallnu3a.
[IpousBoaHas u e€
IpUMEHEHUE

Tema 2.2. Dn1eMeHThI TEOPUU
BEPOSITHOCTEHN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 3.1. [Ipsamblie u
IUIOCKOCTH B MIPOCTPAHCTBE

[IpakTuyeckoe 3aHsTue
Ne 1-3
(camocTosTeNEHAS
pabora)
[IpakTryeckoe 3aHaTue
No 1 (camocrosiTenbHas
pabora)

[IpakTryeckoe 3aHaTue
Ne 1 (camocrosiTenbHas
pabora)
[TpakTrdeckoe 3aHaTHe
Ne 1 (camocrosiTenbHas
pabora)

M3 - BnajgeHue HaBBIKaMU
MO3HABATENbHOM, Y4eOHO-
HCCIIEI0OBATENBCKON U IPOEKTHOM
JIeSATEIIbHOCTH, HAaBBIKAMH
paspenieHus nmpoodieM

Tema 1.3. @yHk1Uu 1
rpaduxu

[TpakTryeckoe 3aHATHE
Ne 1 (camocrosiTenpHas
paborta)

M4 - crtocoOHOCTH M TOTOBHOCTE K
CaMOCTOSITEILBHOMY TIOMCKY METOJIOB
pElIeHHs MPaKTUYECKUX 3a1ad,
MIPUMEHEHHIO Pa3IMYHBIX METOJIOB
MMO3HAHUS

Tema 3.2. Koopaunatsl u
BEKTOPBI

Tewma 3.3. MHOrOrpaHHUKH U
KpYIJIbIE TEa

YCTHBIN OIpPOC (11.5.1)

YCTHBIN OIpOC (11.5.1)

MS5 - criocoOHOCTD BBISABIATH
MIPUYMHHO-CJIEJICTBEHHBIE CBS3H U

Tema  3.1. Ilpsmble W
IUIOCKOCTH B ITPOCTPAHCTBE

YCTHBIU O1pocC (1.5.1)




aKTyaJIM3UpOBaTh 33/1a4y,
BBIJIBUraTh TUIIOTE3Y €€ PELICHHUS,
HaxOJIUTh APIyMEHTHI IS
JI0Ka3aTesIbCTBA CBOUX
YTBEPKJICHHUM, 3a7aBaTh I1apaMeTpbl
Y KPUTEPUH PELICHUS

M6 - crtoCOOHOCTH aHATN3UPOBATH
IMOJIYYCHHBIC B XOAC pCHICHUSA
3aaa4u pe3yJIbTaTbl, KDUTUUCCKU
OLCHUBATb UX NOCTOBCPHOCTD,
IMPOTrHO3UPOBATb U3MCHCHUC B
HOBBIX YCJIOBUAX

Tema 1.1.BBenenue

YCTHBIU o1poc (m.5.1)

M7 - cnocOOHOCTD BEIJIBUTATh HOBBIE
WJeu, TMpeiaraTb OpPUTHHAIBHBIC
MOJAXOJbl W  pEIIeHHUs, CTaBHUTh
MpoOJIEMBbI U 3a/1a4yH, JOMYCKAOIINE
TbTEPHATUBHBIC PEIICHUS

Tema 1.4. KopHu, crenenu u
aorapu@msl

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tema 2.1. KomOunaTopuka

Tema 3.3. MHOrorpaHHUKHU 1
KpYIJIble Tena

Tema 3.4. [IpuMeHeHUE OCHOB
CTEepEOMETPUH B
poeCCHOHATBHOM
JeSITEIbHOCTH

IIpakTrHueckoe 3aHsATHE
Ne 1-3
(camocTosTeNnbHAS
pabora)
IIpakTrHueckoe 3aHsATHE
No 1 (camocrosiTennpHas
pabora)
[IpakTrnueckoe 3aHsATHE
No 1 (camocrosiTennpHas
pabora)
[IpakTrnueckoe 3aHsATHE
No 1 (camocrosiTenpHas
pabora)
[IpakTuyeckoe 3aHsTue
No 1 (camocrosiTenpHas
pabora)

MRS - BrazmeHue HaBBEIKAMU
oJTy4eHus: nHopMaIuu us3
HMCTOYHHKOB Pa3HbIX THUIIOB,
CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIIECTBJISATh MMOUCK, aHAJIU3,
CHUCTEMAaTH3AIUIO U HHTEPIPETALINIO
nH(pOpMaIUK pa3TuIHBIX BUIOB U
dhopm npecTaBiIeHUs

Tema 1.1.BBenenue

Tema 2.2. DneMeHThI TEOPUU
BEPOSITHOCTEHN U
MaTeMaTHYeCKON CTaTUCTUKU

YCTHBIN ompoc (m.5.1)
YCTHBIN OMpoc (1.5.1)

M9 - criocoOHOCTH OCYILECTBIISAThH
KOMMYHHKAIIMH BO Bcex chepax
AKHU3HH, apI'YMEHTUPOBAHHO BECTH
JIMAJIOT, YMETh CMSr4aTh
KOH(QJIMKTHBIE CUTYallUH,
pa3BEepHYTO U JIOTMYHO U3JaraTh
CBOIO TOUKY 3pEHHS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

Tema 1.5. OcHOBBI
TPUTOHOMETPUH

Tema 3.1. [Ipsamblie u
IUIOCKOCTH B MIPOCTPAHCTBE

YCTHBIH OIpOC (1.5.1)

YCTHBIH OIpOC (1.5.1)

M10 - cmocoOHOCTH IIOHHUMATH U
HCII0JIB30BaTh MPEUMYIIeCTBa
KOMaHJIHOW W  HHIUBUAYAIBHOU
paboThI;

NpPUHUMATh  IIeId  COBMECTHOM
JEeSITeNLHOCTH, OPraHU30BBIBATh H
KOOPJIMHUPOBATh JEHCTBHUS TO €€

Tema 3.3. MHOrOrpaHHUKH U
KpYIJIbIE Tella

Tema 3.4. [IpumeneHne 0OCHOB
CTEPEOMETPHH B

[TpakTHdeckoe 3aHaTHE
Ne 1 (camocrosiTenpHas
pabora)

TPYIIIOBOE TBOPUYECKOE
3amanue (11.5.3)
[TpakTHdeckoe 3aHaTHe
Ne 1 (camocTrosiTenpbHas




JOCTH)KCHHMIO:  COCTaBJIATh  IUIAH
JNEUCTBUM, paACHpEleisiTh pOJU C
Y4€TOM MHEHHUH Y4aCTHHUKOB

00CyXI1aTh pe3ylIbTaThl COBMECTHOI
paboThI;

npeajiaratb HOBBIC IMPOCKTHI,
OLICHUBATh nacu C IIO3Uuun
HOBU3HBI, OPHUIHMHAJIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;
OCYILECTBJIATh O3UTUBHOE
CTpaTeruuecKkoe MOBEICHUE B
Pa3IMYHbIX CUTYALUSAX, IPOSIBIISTH
TBOPUYECTBO U BOOOpa)keHUE, ObITh
VMHULMATUBHBIM.

npodeccrnoHanbHOM
JeSITEIIBHOCTH

pabora)
TPYIIIOBOE TBOPUYECKOE
3ananue (1.5.3)

MI1 - ymeHune caMmOCTOATENIBHO
COCTaBJISATh IUIaH PELIEHUs
MPOOJIEMBI C YIE€TOM HUMEIOIITUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEATIOYTEHUHN

Tema 1.1.BBenenue
Tema 1.2. Pa3zBurue nmoHsATHS
0 4duciie

Tema 1.3. @yHKIIMYU U
rpaduxu

Tema 1.6. Hauama
MaTeMaTHYEeCKOro aHaJIn3a.
[IpousBoaHas u e€
MIPUMEHEHHE

Tema 1.7. UuTerpan u ero
MIPUMEHEHHE

Tema 2.1. KomOunaTopuka

YCTHBIN OMpOC (1.5.1)
IIpakTrHueckoe 3aHsATHE
No 1-2 (camocTtosTenbHas
pabora)

[IpakTrHueckoe 3aHsATHE
No 1 (camocrosiTennpHas
pabora)

[IpakTrnueckoe 3aHsATHE
No 1 (camocrosiTenpHas
pabora)

[IpakTuyeckoe 3aHsTue
No 1 (camocrosiTenpHas
pabora)
[IpakTuyeckoe 3aHsTue
Ne 1 (camocrosiTenbHas
pabora)

MI12 - crmocoOGHOCTh JaBaTh OLICHKY

HOBBIM CUTyalusiaMm, BHOCHUTDH
KOPPCKTUBLI B JACATCIIBHOCTD,
OLCHUBATH COOTBCTCTBHUC
PE3YyIbTATOB OeiIAaM, BJIaACHHUC
HaBBIKaMH [MO3HaBaTEILHOM
pe(b.]'[eKCI/II/I Kak OCO3HaHu:Ad
COBCPIIACMBbBIX HeﬁCTBHﬁ u
MBICINTCIIBHBIX Ipoucccos, nux

pe3ynbTaTOB U OCHOBAHMUIA,
HCIIOJIb30BAHKE ITPUEMOB
peduiekcun TSl OLIEHKU CUTYaINH,
BBIOOpA BEPHOTO PEIICHHUS

Tema 3.2. KoopauHatsl 1
BEKTOPBI

[IpakTryeckoe 3aHaTue
Ne 1 (camocrosiTenbHas
pabora)

[IpenmerHbIE

I11 - BnageHue meToaMu
JI0Ka3aTeNbCTB, AITOPUTMAMU
pelieHus 3a1a4y; yMeHHe
(dbopMynUpOoBaTh ONpEaCIICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
WX, IPOBOJUTH 10Ka3aTEIbHbIC

Tema 1.4. KopHu, crenenu u
Jorapupmbl

Tema 1.5. OcHOBBI
TPUTOHOMETPUH

Tema 1.6. Hagyana
MaTEMaTHYECKOT0 aHaAJIN3a.

yCTHBIH ompoc (11.5.1)
yCTHBIH ompoc (11.5.1)

yCTHBIH ompoc (1.5.1)




pacCyKJIeHUsI B XOJIE PEILICHUS
3aj1a4

IIpousBonHas u eé
IPUMEHEHNE

Tema 2.2. DnemMeHTbl TEOpUU
BEPOSITHOCTEN U
MaTE€MaTHYECKOU CTaTUCTUKHU
Tema 3.1. [Ipsimble u
IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KPYTJIbIC Tela

yCTHBIH ompoc (11.5.1)

IIpakTrueckoe 3aHsATHE
No 1 (camocrosiTenbHas
pabora)

ycTHBIH ompoc (11.5.1)

[12 - ymenue onepupoBathb
MOHATUSMH: CTENICHb YHCIa,
norapudm uucna; yMeHHe

BBITIOJTHATH BEIUMCIIEHUE 3HAYCHUN U

npeoOpa3oBaHus BEIPAKEHUN CO
CTENEHSIMH U Jorapupmamu,
npeoOpazoBaHus APOOHO-
palrOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

Tema 1.1.BBenenue

Tema 1.2. Pa3Butre noHsITHS
0 Yuclie

Tema 1.4. KopHu, crenenu u
aorapu@msl

ycTHBIN ormpoc (1m.5.1)
yCcTHBIN ormpoc (1.5.1)

yCcTHBIN ormpoc (1.5.1)

[13 - ymeHune onepupoBath
MOHATUSMH: PallUOHATILHBIE,
UppalMoHalbHbIE, TOKa3aTeNIbHBIE,
CTENEHHbIE, JJorapuPMHUIecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI

Tema 1.2. Pazsutne nouatus
0 4duciie

[IpakTrHueckoe 3aHsATHE
No 1-2 (camocTtosTenbHas
pabora)

[14 - ymenue onepupoBath
MOHATHAMU: (PYHKLIUSA,
HeTnpepbIBHAS QYHKIINS,
MIPOM3BO/IHAS, IEpBOOOpa3Has,
OTIpe/IeNIeHHBIN HHTETpaJl; yMEHUE
HAXOJUTh MPOU3BOIHBIC
3JIeMEHTapHbIX PYHKIUH,
UCIIOJIb3YS CIPAaBOYHbIE MaTepUabl;
UCCIIEIOBATh B MPOCTEHIINX
ciydasx GyHKIMH Ha
MOHOTOHHOCTb, HAXOIUTh
HauOOJbIINE U HAUMEHbIIINE
3HaueHus QYHKIIHIA; CTPOUTD
rpaduKy MHOTOYJICHOB C
MCI0JIb30BAHMEM ammapara
MaTeMaTHYeCKOTr0 aHAIIN3a,
MIPUMEHSTH MPOU3BOIHYIO MPU
pEIIeHNUH 33724 Ha JBUKCHUE;
pemaTh MpaKkTUKo-
OpUEHTHPOBAHHBIC 33/1a41 Ha
HauOOJBIINE U HANMEHbIIINE
3HAYEHUS, HA HaX0X/ICHUE MYTH,
CKOPOCTH M YCKOPEHUS

Tema 1.3. @yHKUIUM U
rpaduku

Tema 1.6. Hauama
MaTEeMaTHYECKOro aHaJIu3a.
[IpousBoaHas u e€
MIPUMEHCHHE.

[IpakTnueckoe 3aHATHE
Ne 1 (camocrosiTenbpHas
pabora, TBOPYECKOE
3a/1aHue)

yCTHBIN orpoc (11.5.1)

I15 - ymeHue onepupoBarhb
MOHATUSAMU: palliOHAIbHAs
GbyHKIMS, TOKa3aTenbHas QYHKIUS,
creneHHas QpyHKuus,
norapupmudeckas GyHKIus,

Tema 1.4. KopHu, crenenu u
Jorapupmbl

[TpakTyeckoe 3aHATHE
Ne 1-3
(camocTosTEIBLHAS
paborta)

[TpakTuyeckoe 3aHsATHE




TPUTOHOMETpUYECKHE (QYHKIINH,
oOpartHbie GYHKIIUH; YMEHUE
CTPOUTH IpaduKu U3yIECHHBIX
(byHKIUH, HCTIONB30BAaTh TpaduKU
[IPU U3YYSHHUH MTPOLIECCOB U
3aBHCHUMOCTEH, MU PELICHNH 3a/1a4
U3 Jpyrux y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajgbHOM KU3HU;
BBIpaXXaTh (POPMYJIaMHU 3aBUCHMOCTH
MEX]ly BETMYMHAMHA

Tema 1.5. OcHOBEL
TPUTOHOMETPUHU

Ne 1 (camocrosiTenbHas
pabora)

16 - ymenue pemiatb TEKCTOBbBIE
3aJ]au pa3HbIX TUIIOB; COCTABIIATh
BBIPAKCHUS, YpaBHEHHS,
HEPaBEHCTBA U MX CHCTEMBI TI0
YCJIOBUIO 3a/1a4H, HUCCIIEIOBATh
MOJTyYEHHOE peIIeHUe U OLEHUBATh
PaBAONO00HOCTh PE3YNIbTaTOB

Tema 1.4. Kopuu, crenenu u
aorapu@msl

IIpaxTrnueckoe 3ansaTue Ne

1-3 (camocrosiTenpHas
pabora)

[17 - ymeHune onepupoBath
MOHATHAMHU: CPEIHEES
apudMeTnIecKoe, MeruaHa,
HanOoJIbIlIee ¥ HAUMEHBIIIEEe
3HAUEHUS, pa3Max, TUCIIEPCHS,
CTaHJIAPTHOE OTKIIOHCHHE
YUCJIOBOTO HabOpa; yMEHHE
U3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaLKIO, TPEICTABICHHYIO B
TabnuIaxX, Ha JUarpaMmax,
rpadukax, OTpakarollyio CBOMCTBa
peaIbHBIX MPOLIECCOB U ABJICHUM;
MIPEJICTaBIATh HHPOPMAIIHIO C
MTOMOIIBIO TAOJUI] M TUarpaMM;
HCCIIEIOBATh CTATUCTHUYECKUE
JaHHbIE, B TOM YHCIIE C
MpUMEHEHHEM IpapuuecKux
METO/IOB U 3JICKTPOHHBIX CPEJICTB

Tema 2.2. DneMeHThI TEOpUU
BEPOSITHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU

ycTHBIN ormpoc (1m.5.1)
[IpakTrHueckoe 3aHsATHE
Nel (camocrosiTenpHas
pabora)

I18 - ymenue onepupoBath
MOHSATHSAMH: CIYYaiHBIH OIIBIT U
CIy4aifHO€ COOBITHE, BEPOSITHOCTD
CITy4aifHOTO COOBITHUS; YMEHHE
BBIYHCIISTH BEPOSTHOCTD C
UCIIOJIb30BaHUEM TpapUIECKUX
METO/IOB; IPUMEHSATH (YOPMYITbI
CJIO’KEHHUSI U1 YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(baxTsl ¥ GOPMYJIBI IPU PELICHUN
3aJa4; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yaifHBIMH BETMYMHAMH; YMEHUE
MPUBOANUTH MPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIIKX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX

Tema 2.1. KomOunaTopuka

Tema 2.2. DneMeHThI TEOpUU
BEPOSITHOCTEHN U
MaTeMaTHYeCKON CTaTUCTUKU

[TpakTrdeckoe 3aHaTHe
Nel (camocrosiTenbHas
pabora)

ycTHBIN ormpoc (1m.5.1)
[TpakTrdeckoe 3aHaTHe
Nel (camocrosiTenbHast
paborta)




I19 - ymenue onepupoBathb
MOHATUAMU: TOUKA, IIpsMas,
IUIOCKOCTh, IIPOCTPAHCTBO,
JBYTPaHHBIN yroJl,
CKPEILMBAIOIINECS NIPSIMBIE,
[apajuIeIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEH, YroJl MEXAY NPSMbIMHU,
YToJ MEXIY IPSIMON U TUIOCKOCTHIO,
yroJl MeXJy INIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHuE MEXy MPSIMBIMH,
paccTosiHUE MEXTy MI0CKOCTAMU;
YMEHHE HUCII0JIb30BaTh MIPH PELICHUN
3a/1a4 U3y4eHHbIE (aKThl U TEOPEMBI
IUTAaHUMETPUU; YMEHHUE OLIEHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIEro
MuUpa

Tema 3.1. [Ipsimble u
IUIOCKOCTH B IIPOCTPAHCTBE

yCTHBIH ompoc (11.5.1)

I110 - ymenue onepupoBaTh
MOHATHSAME: MHOTOTPaHHUK,
CEYCHHE MHOTOTPAaHHHKA, KYyO,
napajuieJenumnes, mpusma,
nupamua, Gurypa u IOBEPXHOCTh
BpallleHUs], WIUH]P, KOHYC, 1Iap,
cdepa, ceueHust GUTYPHI BpallleHUs,
IJI0CKOCTh, Kacarommascs chepsl,
UWIMHpA, KOHYca, TUIONIalb
MOBEPXHOCTU MUPAMHU/IBI, TPU3MBI,
KOHYca, IIWINH]PA, TJI0Ialb
cdepsl, 00beM KyOa,
MPSIMOYTOJILHOTO Mapajulesienunesa,
MUPAMUIbI, TPU3MBIL, IUIHH]IPA,
KOHYyca, I1apa; yMeHue u300paxarb
MHOTOTPaHHUKHU U IOBEPXHOCTH
BpAIICHUS, UX CEYCHHUSI OT PYKH, C
MTOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX
CPEICTB; YMEHHUE PACIIO3HABAThH
CUMMETPUIO B POCTPAHCTBE;
YMEHHE Paclo3HaBaTh MPaBUIbHBIE
MHOTOTPAaHHUKU

Tema 3.1. [Ipsmeie n
IJIOCKOCTH B IPOCTPAHCTBE

Tema 3.3. MHOrorpaHHuKHU 1
KpyTJjble Tena

[IpakTrHueckoe 3aHsATHE
No 1 (camocrosiTennpHas
pabora)

ycTHBIN ompoc (11.5.1)

I111 - ymenue onepupoBaTh
MOHATUSAMU: IBWKEHUE B
IIPOCTPAHCTBE, MOJA00HbBIE (PUTYPHI B
MIPOCTPAHCTBE; UCIOJIb30BaTh
OTHOIIIEHHE TUTOIaAeH
NoBepXHOCTEH 1 00BEMOB
10I00HBIX (PUTYp TIpU pelIeHun
3a1au

Tema 3.3. MHOrOrpaHHUKH U
KpYIJIBIE Tella

Tema 3.4. [IpumeHeHne OCHOB
CTEPEOMETPHH B
npodeccroHanbHO M
JESITEIBHOCTH

yCTHBIH ompoc (11.5.1)
[TpakTHdeckoe 3aHaTHE
Nel (camocrosiTenbHast
paborta)

[TpakTHdeckoe 3aHaTHE
Nel (camocrosiTenbHast
paborta)

I112 - ymeHue BBIUUCIISTH
reoMeTpUYECcKUe BEIMUHUHBI (JITMHA,
yToJ1, IJI0NIa/lb, 00bEM, IIIOIAb

Tema 3.3. MHOrOrpaHHUKH U
KpYIJIbIE Tella

[TpakTHdeckoe 3aHaTHe
Nel (camocrosiTenbHas
paborta)




IIOBEPXHOCTH), UCTIONb3Ys
M3yYEHHBIE (OPMYIIBI U METOBI

Tema 3.4. [IpumeHeHne OCHOB
CTEpEOMETPUU B
npodeccrnoHanbHOM
JeSATEIbHOCTH

[TpakTHdeckoe 3aHaTHE
Nel (camocrosTenpHas
pabora)

I113 - ymenue onepupoBaTh
MOHATUSMU: IPAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE MTPOU3BEJCHHUE,
yroJl MeKXJy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BE/ICHUE BEKTOPA
Ha YMCJI0; HAXOUTh C IIOMOIIBIO
M3Y4YEHHBIX (POPMYII KOOPAUHATHI
CepeINHBI OTPE3Ka, PACCTOSTHUE
MEXAY IBYMSI TOUKAMHU

Tema 3.2. Koopaunatsl u
BEKTOPHI

yCTHBIH ompoc (11.5.1)
IIpakTrueckoe 3aHsATHE
No 1 (camocrosiTenbHas
pabora)

[114 - ymenue BbIOUpaTh
MOJIXOISIIINN U3YYEHHBIA METOT JIJIS
pelIeHns 3a/1a4M, paclio3HaBaTh
MaTeMaTH4ecKkue (pakTol u
MaTeMaTH4ecKue MOJIeH B
MIPUPOIHBIX U 0OIIECTBEHHBIX
SIBJICHUSX, B ICKYCCTBE; YMEHHUE
MIPUBOUTH TIPUMEPHI
MaTE€MAaTHYECKUX OTKPBITHIA
POCCHIICKOM U MUPOBO
MaTeMaTHUYEeCKON HayKH

Tema 1.1. Beenenue

Tema 1.6. Hauana
MaTeMaTHYEeCKOTO aHaJIHN3a.
[IpousBoHas u eé
MIPUMEHEHHE.

Tema 1.7. UuTerpan u ero
MIPUMEHEHHE

Tema 2.1. KomOunaTopuka
Tema 2.2. DneMeHThI TEOPUH
BEPOSITHOCTEHN U
MaTeMaTH4eCKON CTaTUCTUKH
Tema 3.1. [Ipsamblie u
IUIOCKOCTH B MPOCTPAHCTBE

Tema 3.2. KoopauHatsl 1
BEKTOPBI

Tema 3.3. MHOTOTrpaHHUKHU U
KpYIJIbIE Telna

Tema 3.4. [IpuMeHeHUE OCHOB
CTEpEeOMETPUH B
npodeccuoHanbHOI
JESATETbHOCTH

ycTHBIN ompoc (11.5.1)
IIpakTrHueckoe 3aHsATHE
No 1 (camocTosiTenbHas
pabora)

YCTHBIN OMpOC (1.5.1)
[IpakTnueckoe 3aHsATHE
No 1 (camocTrosiTenpHas
pabora)

YCTHBIN OMpocC (1.5.1)
[IpakTuyeckoe 3aHsTue
No 1 (camocrosiTenpHas
pabora)

YCTHBIN OMpocC (1.5.1)
[IpakTryeckoe 3aHaTue
Ne 1 (camocrosiTenbHas
pabora)
[IpakTryeckoe 3aHaTue
Ne 1 (camocrosiTenpbHas
pabora)
[TpakTrdeckoe 3aHaTHe
Ne 1 (camocTrosiTenbHas
pabora)
[TpakTrdeckoe 3aHaTHe
Ne 1 (camocrosiTenbHas
pabora)

Z[J'ISI OLNCHKU HOCTHXKCHUA 3aIVIAHUPOBAHHBIX PE3YyJIbTATOB O6y‘IeHI/IH o npeamMeTy pa3pa60TaHLI
KOHTPOJIBHO-OLCHOYHBIC CpCACTBA JIA MPOBCACHHA TCKYLICTO KOHTPOJSA U HpOMC)KyTO‘-IHOfI
aTTeCTallu, KOTOPBIC ITPUJIATrarOTCs K pa60qel71 nporpamMme npeamMeTa.




MHMHOBPHAYKH POCCHUHU
BJIAJJUBOCTOKCKUI I'OCYJAPCTBEHHbBI YHUBEPCUTET

KOJUIEDK UHOOPMAILIMOHHBIX Y KPEATUBHBIX
TEXHOJIOT UM

KOMIUVIEKT OIIEHOYHBIX CPEJACTB
JUTS TIPOBEACHUS TEKYIIIETO KOHTPOJISI U POMEKYTOUHOM aTTeCTaIlu
0 Y4eOHOMY MPEIMETY

OOII1.07 MaremaTtuka

MIPOTpaMMBbl TTOATOTOBKHU CHEIIUAIMCTOB CPETHETO 3BEHA
54.02.01 /{u3aiin (10 oTpacasim)

dopma 00yueHHUs: OUHAs

BramgusocTok
2026



1 O0mme cBeIeHUA

®onpa oueHounslx cpencts (nainee — ®OC) mpenHasHaueH A KOHTPOJISI M OLIGHKH
o0pa3oBaTeNbHBIX JOCTIKEHUH oOydaromuxcss mo mporpamme ydeOHoro mpeamera OOIL07
Maremaruxka.

@®OC BKIIIOYAIOT B ce0s KOHTPOJIBbHBIE MaTepHUaiIbl Ui MPOBEICHHS TEKYIIET0 KOHTPOJIS
YCIIEBaEMOCTH M TPOMEXKYTOYHOH aTTEeCTallMM IO IMPEIMETy, KOTOpas MPOBOAMUTCS B (opme
9K3aMeHa (C HCIOJIb30BAaHHEM OIEHOYHOTO CPEACTBAa — YCTHBIA OMpoC B (opMe OTBETOB Ha
BOTIPOCHI OMJIETOB, BHIITOJIHEHHE TUCHMEHHBIX 3aIaHHI)

2 Ilnanupyemble pe3yJabTaTbl OOy4YeHHsI 110 MpeaAMeTy, ol0ecne4yrBaloIIHe
pe3yabTaThl OCBOCHHUS 00Pa30BaTe/IbHOM NPOrPaMMbl

Kon
pe3ynbTaTa HanMeHoBaHMeE pe3y/ibTaTa 00ydeHUs
0OyueHns’
T cOpPMHUPOBAHHOCTE TIPEICTABIICHUH O MATEMATHKE KaK YHUBEPCATBHOM S3bIKE HAYKH,

CpEJCTBE MOJIETTMPOBAHMS SIBJIEHUH U MIPOIIECCOB, HAEIX U METOAAaX MaTeMaTUKU
[IOHMMaHWE 3HAYMMOCTH MAaTEMaTHKH Uil HAyYHO-TEXHHYECKOro  Iporpecca,
2 c(OPMUPOBAHHOCTH OTHOIICHUS K MATEMATHKE KaK K 4aCTH OOIIeYeI0BEeYeCKON KYIbTYPhI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MAaTEMATHKH, BOJTIOIIMEN MaTEMaTHUYECKUX UJIEN
pa3BUTHE JIOTUYECKOTO MBIIIICHHUS, IIPOCTPAHCTBEHHOTO BOOOPaKEHHSI, aITOPUTMUIECKON
JI3 KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHHS Ha YpOBHE, HeoOXomumoMm i Oymymieit
npodecCHOHABHOMN AeATEIHFHOCTH, IS MPOIOIDKEHUST 00pa30BaHUS U CaMO0Opa30BaHUS

OBJIAACHUEC MAaTEMAaTUYCCKNMHN 3HAHUAMU U YMCHUAIMU, HCOGXOZII/IMBIMI/I B HOBCC}IHGBHOI‘/II
KHU3HU, IJId OCBOCHUA CMEKHBIX C€CTCCTBCHHO- HAYYHBIX AJUCHOUILUIMH W AUCHUILIWNH

14 poh)eCCUOHAIBHOrO IMKJIA, IS MOJydeHHsI 00pa30BaHUs B 00JacCTIX, HE TPeOYIOIIHUX
yryOIeHHOW MaTeMaTHUECKOW MTOAT OTOBKH

15 TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4HCJIE CamMOO0Opa30BaHHWIO, Ha
MPOTSKEHUU BCEH KUZHU

16 CO3HATEIbHOE OTHOIIEHWE K HEMpPEPHIBHOMY OOpa30BaHUIO KAaK YCIOBUIO YCIIEITHOW
npodecCHOHATEHOM M 00IIECTBEHHOMN AEATETLHOCTH

17 TOTOBHOCTh M CIIOCOOHOCTHP K CaMOCTOSTCIHHOM TBOPYECKOM W OTBETCTBCHHOMU
JIeSITeTHHOCTH
TOTOBHOCTh K KOJJIEKTHBHOW paboTe, COTPYOHUYECTBY CO CBEPCTHHKAMH B

JI8 00pa3oBaTeNbHOM, OOIIECTBEHHO-TIONE3HOW, YIeOHO-HCCIIeIOBATENhCKON, MPOEKTHOW M
JPYTUX BUJAX JIESITEIbHOCTH

19 OTHOIIIEHNE K MPO(ECCHOHATHHON NEeATEeNhbHOCTH KaK BO3MOKHOCTH YYacTHSl B PEIICHUH

JMYHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, O0IEHAIMOHAIBHBIX TPO0IeM
M1 YMEHHE ONPEAENATh LENH IeITENbHOCTH, 334aBaTh NapaMeTPhl M KPUTEPUH MX JOCTUIKCHUSI
yYMEHHE BHOCUTb KOPPEKTUBBHI B AEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YNIbTAaTOB

M2 LIeJISIM, OLICHUBATh PUCKU MOCIEICTBUH NEeSTEIbHOCTH

M3 BIIQJICHNE HABBHIKAMH TIO3HABATENBHOH, y4eOHO- WCCIENOBaTENbCKON W MPOSKTHON
JEeATEIbHOCTH, HAaBBIKAMU pa3pelieHust mpodieM

M4 CIIOCOOHOCTB U TOTOBHOCTH K CAMOCTOSITETIbHOMY ITOMCKY METOIOB PELICHUS IPAKTHUYECKUX

3a[a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB O3HAHMUSI
CIOCOOHOCTh BBISBJISATH NPHUYMHHO-CIIEJACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aiady,
M5 BBIIBUTaTh THMIIOTE3y €€ pEIICHHs, HAXOAWUTh apryMEeHTHI AJIsl JOKa3aTeIbCTBA CBOMX
YTBEPKACHUH, 3a1aBaTh apaMeTPhl U KPUTEPHUU PELICHUS

CIOCOOHOCTh AHAIM3UPOBATH IOJMYYECHHBIE B XOIE pEHICHUS 3aJadd pe3yJbTaThl,
KPUTHYECKH OLIEHUBATD UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX
CIIOCOOHOCTB BBIIBUTATh HOBBIE WJEH, MpeJlaraTh OPUTHHAJIBHBIC MMOAXOAbl U PEIICHHS,
CTaBHUTh NPOOJIEMBI U 33J]a4H, JOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHHSI

BJIa/ICHHE HAaBBIKaMH MOTy4eHHUs HH(OPMALMU 13 UCTOYHUKOB Pa3HbIX TUIIOB, CIIOCOOHOCTD
M8 CaMOCTOATENBHO OCYIIECTBIATh IOUCK, AaHAIM3, CHCTEMAaTH3alMI0 W HHTEPHPETALIO
nH(OPMALIUK Pa3IMYHBIX BUJOB U (JOPM NpEACTABICHHUS

M6

M7
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M9

CITOCOOHOCTE OCYIICCTBJIATh KOMMYHHUKAIIUU BO BCCX C(bean JKU3HU, apT'YMCHTHPOBAHHO
BECTHU AuaJIor, YMCETb CMAT4aTh KOH(l)J'II/IKTHBIC CUTyallur, pa3BEPHYTO U JIOTUIHO U3JIaraThb
CBOIO TOYKY 3pCHHSA C UCIIOJIb30BAHUEM SA3BIKOBBIX CPEACTB

MI10

CIOCOOHOCTh TIOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW M MHIWBUIYaJIbHON
paboTsr;

NPUHUMATh [EIA COBMECTHOH JeSITENbHOCTH, OpPTaHU30BHIBATH M KOOPJHMHHUPOBATH
JEUCTBHS IO €€ JOCTHKEHHIO: COCTABIIATh TUIaH JCHCTBHIA, PaclpeieiiaTh POIH C yIYETOM
MHEHUH Y9aCTHHKOB 0OCYXKJIaTh PE3yJIbTaThl COBMECTHON PaOOThI;

npeajaraTb HOBBIE MPOEKTHI, OLIEHWBATH HMJEW C MO3WIUA HOBW3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPAaTETHUYECKOe TIOBEEHHE B PAa3UYHBIX CHTYaIUsX,
IPOSIBIISITH TBOPYECTBO M BOOOpaKeHHE, ObITh MHUITHATHBHBIM.

MI11

YMCHUE CaMOCTOATEIbHO COCTABJIATH IJIAH PCIICHUSA HpO6JIeMBI C YUCTOM HMCIOIHNXCA
PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTCHHIA

M12

CHOCOOHOCTh J1aBaTh OIEHKY HOBBIM CHTYallMsIM, BHOCHTh KOPPEKTHBBI B JCITEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIaJICHUE HaBBIKAMH IMO3HABATEIILHON PeyIeKCHH KaK OCO3HAHUS COBEPILAEMbIX JICHCTBUI
U MBICIIUTENBHBIX TTPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUI;

HCIIOJIb30BaHUE TPHUEMOB Pe(IICKCHH ISl OLICHKHU CUTYaIlit, BHIOOpPA BEPHOI'O PELICHHUs

I11

BJIAJICHUE METOJAMHU  JIOKa3aTelNbCTB, aJIrOpUTMaMU  pEIICHUS 3a7a4d; yMEHHUE
(hopMyIHMpOBATL ONPENEICHUS, aKCHOMBI M TEOPEMbl, NPUMEHSTH WX, IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXKJCHUS B XOJ€ pEICHUS 3a]1a4

112

YMEHHUE OIEepUPOBATh MOHATHSMH: CTEIEHB YHCIa, Jorapudm ducia; yMeHHUEe BHITIOTHSATh
BBIYHCIICHHE 3HAYEHWH U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSIMH W Jorapupmamu,
peoOpa3oBaHus JPOOHO-PAIIMOHATIBHBIX BBIPAKECHUH

I3

YMEHHE OINEepupOoBaTh MOHATHSIMH: pallMOHAJIBHBIC, WPpAIlMOHANBHBIE, TOKa3aTelbHbIE,
CTETeHHbIe, JOorapu(MUYECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS W HEPaBEHCTBA, WUX
CHCTEMBI

114

YMEHHE OIEepUpOBaTh MOHATHUAMHU: (QYHKIHSA, HENpepbiBHAsA (YHKIH, IPOU3BOTHAS,
riepBooOpa3zHasi, orpeaeeHHbI HHTErPaT, YMEHHE HAaXOAUTh MPOU3BOJHBIE AIIEMEHTaPHBIX
(hyHKIMH, WCTIONB3ys CIPaBOYHBIE MaTEpHANbl; HWCCIENOBATh B IMPOCTEUNINX CIydasx
(hyHKIIIM HA MOHOTOHHOCTbH, HAXOUTh HAMOONBIINE ¥ HAMMEHbIINE 3HaUYeHHS (DYHKITHI,
CTpOUTH rpauKy MHOTOUWICHOB C MCIOJIB30BAaHUEM amliapaTa MaTeMaTHYECKOTO aHaJIH3a,
MIPUMEHATh TPOW3BOAHYIO TpPH pEIIeHWH 3aJad Ha [BIKEHHE; pemaTh MPaKTHKO-
OpPHEHTHPOBAaHHbIE 3a7]a4yd HAa HAWOONBIINE W HAUMEHBIINE 3HAYCHUs, HA HAXOXIAECHUE
ITyTH, CKOPOCTH U YCKOPEHHSI

I15

YMEHHE OIEepHUpOBAaTh MOHATHSAMHU: pAllMOHANIbHAs (DYHKLIHUS, MMOKazaTenbHas (QYyHKIHUS,
crenieHHass (QyHKIWS, JorapudMudeckas QYHKIUS, TPUTOHOMETpUYECKHE (DYHKIUH,
oOpaTHble (YHKIHH, YMEHHWE CTPOUTh Tpaduke W3ydeHHBIX (PYHKIMI, HCIOIH30BATH
rpauKkd TpU M3YYECHHH MPOLECCOB W 3aBUCHMOCTEH, NPH pelIeHHH 3a7ad M3 APYTUX
y4eOHBIX MPEIMETOB U 3a/1a4 U3 PeajbHOW KM3HH, BBIpaKaTh (OPMYITaMH 3aBHCHMOCTH
MEXy BETHINHAMHI

16

YMEHUE pelIaTh TEKCTOBBIC 3aJila4d Pa3HBIX THUIIOB (B TOM YHMCJI€ Ha NPOUEHTHI, JOJHU U
4aCTu, Ha JBHXXCHUC, pa60Ty, CTOUMOCTB TOBApOB MU YCJIYI, HAJIOI'HU, 3aa4u U3 obnactu
YyIpaBJICHUA JIMYHBIMU U CEeMEIHBIMHU (bI/IHchaMI/I); COCTaBJISITb BBIPAKCHUA, YPABHCHUS,
HCPABCHCTBA M HUX CHUCTEMbI IO YCJIOBUIO 3aJladyH, UCCICAOBATH IMOJIYYCHHOC PCIICHUC U
OICHMBATH HpaB,Z[OHO,Z[OGHOCTL PE3YJILTATOB

17

yYMEHHE ONEepUpOBaTh MOHATHUSAMH: cpelHee apuMeTHdeckoe, MeluaHa, HanOobliee
HaMMEHbILIee 3HAYEHHs], Pa3Max, AUCIIEPCHs], CTAaHIapTHOE OTKIJIOHEHHE YMCIIOBOr0 Habopa;
yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATh WH(POPMALUIO, NPEACTABICHHYIO B TabiMLaxX, Ha
quarpammax, Tpadukax, OTpakaloLIyl0 CBOWCTBAa pEaJIbHBIX IPOLIECCOB W SIBICHUU;
NpEACTaBIAT, HMH(POpMAIMIO € TMOMOINBI0 TaOnMuMI H  JUarpamMM; HCCIEeJOBaTh
CTaTUCTUYECKHE [aHHbIE, B TOM 4YHCJIE€ C MPUMEHEHHEM TIpadUuecKux METOAOB H
3JIEKTPOHHBIX CPEACTB
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18

YMEHUE OIEPUPOBATh MOHSATUSAMH: CIIYYalHBIA OMBIT U CIYYaiiHOE COOBITHE, BEPOSTHOCTh
CIIy4aliHOTO COOBITHS; YMEHUE BBIUYUCIISITh BEPOSTHOCTh C UCIOIH30BAHUEM TpahUeCKUX
METO/JIOB; MIPUMEHSAThH (POPMYJIIBI CIIOKECHUS B YMHOXKEHUS BEPOSTHOCTEH, KOMOWHATOPHBIE
(dakThl 1 (HOpMYJIBI TIPH PEIICHUH 3aJla4; OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4YalHbIMM BEIMYMHAMH;, YMEHUE MPUBOAUTH MPUMEPHI MPOSIBICHUA
3aKOHA OOJIBIITUX YMCEJ B MPUPOIHBIX U OOIIECTBEHHBIX SBJICHHUIX

119

YMEHHE OIIEPUPOBATH TOHATUAMU: TOUKA, IIPsIMas, INIOCKOCTh, IIPOCTPAHCTBO, ABYIPAHHBIN
YIOJ, CKpELMBAIOIIUECS NpsAMbIE, Napajule]bHOCTh U IEPIEHIUKYISPHOCTh INPSMBIX U
IJIOCKOCTEH, Yroid MEXIy NPSMBIMH, YIOJl MEXIy NPSAMON U IUIOCKOCTBIO, YIOJdl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAaCcCTOSIHUE MEXAY MNPSIMbIMU,
paccTosiHUE MEXY INIOCKOCTSMH; YMEHHUE UCIIONb30BaTh IIPU PEILICHUN 3aJa4 U3y4YEHHbIE
(dakTel ¥ TEOpeMbI IJIAHUMETPHU; YMEHHE OLIEHUBATH Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpa

I110

YMEHUE OIEPUPOBATh IOHATHUSIMH: MHOIOIPDAHHUK, CEUEHHWE MHOTOTPaHHHKA, KYO,
napajuieNienume/, IprusMa, mupamMmuia, GUrypa u moBepXHOCTh BpAIICHUs, IIMIIMHAP, KOHYC,
miap, cdepa, cedeHuss (GUryphl BpallleHUs, MJIOCKOCTh, Kacaromascs cgepsl, MUIUHApPA,
KOHYCa, TUIOIIa/ib TOBEPXHOCTH ITUPAMU/IbI, IPU3MbI, KOHYCA, IUJIMHIPA, IIOIaab Chephl,
00beM Ky0a, IPSIMOYTOIBHOTO MapalljiesienuIeaa, MipaMu/Ibl, IPU3MBbI, [IHMJIMHAPA, KOHYyCa,
mapa; yMeHue M300pakaTh MHOTOTPAHHHUKH W TOBEPXHOCTH BPAIICHUS, UX CCUCHHUS OT
PYKH, C TIOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; yMEHHE
pacno3HaBaTh CHMMETPHIO B IPOCTPAaHCTBE, YMEHHE paclo3HaBaTh IPaBHIIbHBIC
MHOTOIPaHHHUKH

111

yMEHHE ONEepUpOBaTh TOHITHUSMHU: JBHXKEHHUE B IMPOCTPAHCTBE, MOJO0OHBIE (GUTYPHI B
MPOCTPAHCTBE; UCIIOIb30BATh OTHOIICHHE TUIOMIA/ICH MOBEPXHOCTEH 1 00HEMOB MOT00HBIX
(dburyp npu pereHnu 3aaad

112

YMEHHE BBIYUCIATH TEOMETPHUYECKIE BETHUUHBI (JUIMHA, YToJ, MJI0MAb, 00hEM, TLIONIA b
MTOBEPXHOCTH ), ICHIONIB3Ysl U3yUEeHHBIE ()OPMYJIIBI 1 METOBI

113

YMEHHE OIEepUpPOBaTh MOHATHUSMHU: TPSMOYTONbHAS CHCTEMa KOOPIMHAT, KOOPIMHATHI
TOYKH, BEKTOpP, KOOPAWHATHI BEKTOPA, CKAISIPHOE IIPOM3BEACHNE, YOI MEXKy BEKTOPaMH,
CyMMa BEKTOPOB, NPOM3BEJEHHE BEKTOpAa Ha YHMCIIO; HAXOAUTHh C TIOMOIIBIO M3YYEHHBIX
(hopMyT KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHE MEXKIY ABYMS TOUKAMHU

1114

YMEHHE BBIOMPATH MOIXOMAIINA U3ydEeHHBIH METOJ AJI pelIeHHs 3aJladd, Paclo3HaBaTh
MareMaTHdeckiue (akThl M MaTeMaTHYeCKHE MOJIENH B TPUPOAHBIX U OOIIECTBEHHBIX
SIBJIGHUSIX, B HWCKYCCTBE, YMEHHE MPHUBOAWTH IPUMEPHl MaTEeMAaTHYECKUX OTKPBITHN
POCCHIICKOM 1 MUPOBOM MAaTEMAaTHYECKON HAYKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIMPYEeMbIM pe3yibTaTaM 00y4eHust

3.1 Cpe}ICTBa, NPpUMEHSIEMbIEC VISl OLICHKU YPOBHHA TeopeTuquKoifl noAroToOBKH

Kpatkoe Kox HawnmeHoBaHuUE OIEHOYHOTO
HaHMCHOBAHUC | 1 orypy, ) CpeJICTBA U MPEACTABIICHHUE €ro B
pasznena Tara ITokazarens” oBiIageHUA ®OC?
(Momyns) / pe3yabTaTaMu 00ydeHHUS "
TeMbI o0yue Texymmit [MpomexyTounas
npeaMera HUA KOHTpOJ’Ib4 aTTeCTa]_[I/Iﬂ4

Pa3znen 1. Anreopa.

Tema 1.1
Beenenue

114

CrocoOHOCTh MEPEUUCIIUTh 00JIaCTH
IMPUMCHCHUA MAaTEMATHKU B
peaHBHOﬁ KHM3HHU, Ha3BaTh OCHOBHBIX
YUYCHBIX-MAaTEMATHUKOB U UX BKJIaJ B

HAyKy

112

CriocoOHOCTH TePeUnCIIUTh
OCHOBHBIC MAaTEMATUYCCKHNE
ITOHATHA, O0OBACHUTH KaXXJ10€ U3 HUX,
CBsA3aTh OTU MMOHATHUA C PEAJIbHBIMUA
SIBJICHUSIMHN

M6

CriocoOGHOCTh aHANMM3UPOBAThH paHee
HOHy‘IeHHBIﬁ OIIBIT, OG’LSICHI/ITI) CBOHO
TOYKY 3pCHUS

M1l

Croco6HOCTH KIacCupHUITUPOBATH
CBOM 3HAHUS

M8

CrocoOHOCTh aHATM3UPOBATH,
0000111aTh ¥ I€J1aTh BHIBOBI,
OIUPAsCh Ha 3HAHUS U3 Pa3IHYHBIX
MIPEIMETHBIX 00IacTei

J1

CrocoOHOCTh OOBSICHUTL SIBIICHHE
OKPYXKAIOIIEro Mupa
MaTEMATUYECKUM SA3BIKOM

Yemmuouii onpoc
(n. 5.1)

Tema 1.2.
PaszButne
MOHSATHS O
YHCIIe

112

CrocoOHOCTH OIPEACITUTS: OCHOBHBIC
YHCIIOBBIC MHOXKECTBA, YIOPSIIOYUTh
nx. CrtiocoOHOCTh OOBSICHUTD
HaJINIHe MHOXKECTBA YHCIIOBBIX
CHCTEM.

a1

Cr1ocoOHOCTh OOBSICHUTL SIBIICHHE
OKPYXKAIOIIEro Mupa
MaTEMATUUYECKUM A3BIKOM

J14

CriocoOHOCTh 0OHAPYKUBATH CBSI3U
MEXIy ITUCHUILTHHAMY,
UCIIOJIb30BAaTh MaTeMaTHYECKHe
HPUEMBI TIPH PEIICHNH 3a]a4 U3
JPYTUX HayK M B IIOBCETHEBHON
KH3HU

Yemmnwoui onpoc

(n.5.1, sonpocul
1-3)

Koumponvras
paboma (n.6.2,
sapuanm 1-2,
sadarnus 1-3)
Pasnoyposnessie
3a0a4u U 3a0aHUs
(n.6.3, sapuanm
1-2, 3a0anue 19)

Tema 1.3.
OyHKIIUU U
rpaduku

M1

CnocoOHOCTh COCTaBIIATh ILIaH
JACATCIIbHOCTH

J3

CniocoOHOCTE HUCCICOO0BATh ABJICHHUEC
" ICJIAaTh BBIBO/bBI O IMMOJTYYCHHBIX
3aKOHOMCPHOCTAX

Yemuwiii onpoc
(n.5.1, 6onpocwi

4-8)

Bonpocut ona
axsamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,

3.4-6)

Tema 1.4.
Kopamn,

11

CriocoOHOCTD chOPMYIUPOBAThH
JIOKa3aTeJbCTBO PELICHNUS,

Yemuwiii onpoc
(n.5.1, sonpocul

Bonpocut ona




Kpatkoe Kon HaumeHoBaHUE OIIECHOYHOTO
HAaUMCHOBAHUC | nesypy, ) CpEICTBA M MPEICTaBJICHUE €r0 B
pasmena [okazarens” oBnageHus D®OC?
(Momymst) / rara pe3ysbTaTamMu 00ydeHus >
TeMBbI o0yue TeKyun/H/I4 HpOMe)KYTOLIZIaﬂ
npeaMera HUS KOHTPOJIb aTTecTalus
CTENeHH U PEIOCTaBUTh APTYMEHTBI 9-34) aKkzamena (n.6.1)
Jorapu@mbl CnocoOHOCTh OOHApYXUBATh CBS3H Konmponvnas
MEXKITY TUCIUTITNHAMU, paboma (n.6.2,
T4 UCIOJIb30BATh MaTEeMaTUYECKHE sapuanm 1-2,
OpUeMbl TPH PELICHUH 3ajad W3 3.7-15)
JIPYTUX HAYK U B IIOBCEITHECBHOU Pasnoyposnesuvie
KU3HU 3a0aqu u 3a0aHUs.
Cr1oco0HOCTE CBOOOIHO (n.6.3, sapuanm
12 OTIEpUPOBATH TOHATUSIMH: CTETICHB 1-2, 3a0anus 10,
yucia, jorapudm gucia 16, 17, 19)
Crioco6HOCTh chOpMyIHPOBATH Bonpocul ons
Tema 1.5. I11 JIOKa3aTeNbCTBO PEIIeHHUS, Vemmiii onpoc aK3amena (n.6.1)
OcHOBBI MPEJOCTABUThH apI'yMEHThI (n.5.1, sonpocel Paznoypognegvie
TPUTOHOMET- Cr1ocoOHOCTh OOBSICHUTH CBOIO 35'_5'7’) 3a0a4u U 3a0aHUs.
pun M9 | TOuKy 3peHHs, UCIOIH30BAThH (n.6.3, sapuanm
aJICKBATHBIC SI3LIKOBBIC CPECTBA 1-2, sa0anue 18)
CrnocobHOCTh chopMynHpPOBATH
Tema 1.6. m JTIOKa3aTEILCTBO PEIICHMUSI, Bonpocwi ona
Haugana IPCIOCTABUTD APTYMCHTBI axzamena (n.6.1)
MaremaTtudec CrocoOHOCTh IpOaHATH3HPOBATH Yemmuoui onpoc | Pasznoyposhegule
KOT'0 aHaJN3a. 1 HCTOPHIO PA3BUTHS MAaTEMATHKH U (n.5.1, sonpocwt | 3a0auu u 3a0anusl
[IpousBonHas COOTHECTH €€ C HayJHO- 58-65) (n.6.3, eapuanm
ueé TEXHUYIECKUM TIPOTPECCOM 1-2, 3a0anus 1-5,
[IpUMEHEHHUE T4 CnocoOHOCTh IPUMEHSTH 13)
MTPOM3BOJIHYIO TIPU PENICHUH 3314
CrocoOGHOCTh aHATN3UPOBATh Bonpocet onsn
Tenta 1.7, 14 | TO/lyHeHHbIE 3HAHMS U HCTION30BATH ) aKkzamena (n.6.1)
WX JUIS OTTUCAHUS PeabHbIX Yemuouii onpoc | Pasnoyposneguvle
WNuterpan u N
ero 3aBUCUMOCTEN (n.5.1, sonpocwvl | 3a0auu u 3a0anus
[IpUMEHEHHUE CrocoOHOCTh OEPKUBATH 66-73) (n.6.3, sapuarim
JI6 1-2, 3a0anus 6, 7,

HUHTEPEC K ACATCIIBHOCTU

12)

Paznen 2. KomOunaropu

KA, CTATHCTHKA U TeOPHUsl BEPOSITHOCTEIA.

CrocoOHOCTh MEepeunCIUTh 00IacTH
MIPUMEHEHUS] MAaTEMAaTUKH B

Bonpocut ona

I114 | peanbHOM XKU3HU, HA3BATh OCHOBHBIX . axsamena (n.6.1)
Tema 2.1. Yemmuou
YUYEHBIX-MAaTEMAaTUKOB U UX BKJIAJ B Pasnoyposnesuvie
Kombunaropu onpoc(n.5.1,
HayKy 3a0ayu u 3a0anus
Ka sonpocul 74-86)
CriocoOHOCTD OOBSICHUTH  SIBJIEHHE (n.6.3, eapuanm
mn OKPY’KaroIero Mupa 1-2, 3a0anue 11)
MaTEMaTHYECKUM SI3bIKOM
CriocoOHOCTD MEPEUNCINTh
Tema 2.2. OCHOBHBIE MAaTEMAaTUUECKHE
OneMeHTHI HOHATHS, OOBSACHUTD KAXJI0€ U3 HUX,
TEOPHUHU 1 CBSI3aTh 3TH MOHATHS C peaIbHBIMU
BEPOSITHOCTEH SIBJICHUSIMU.
" CriocoGHOCTD chOPMYIIUPOBAThH
MaTeMaTuyeckK JA0Ka3aTCJIbCTBO PCIICHUA,
OU CTATUCTUKU npeaAOCTABUTH APIr'YMCHTHI
17 CriocoOHOCTP OnepupOBaTh




Kpatkoe
HaMMEHOBaHUE
paznena
(mMomymst) /
TEMBI
npeaMera

Kon
pe3ynb
TaTa
o0yue
HUsA

IToka3aTenb’ OBIAICHUS
pe3yapTaTamMu 00ydeHUS

HaunmeHnoBaHnue o11eHO4YHOT0O
CpEACTBA U MPEJCTABIEHUE €O B
dOC?

Texymmii
KOHTpOIE

IIpomexyTouHas
arrectanus’

MAaTEMaTHYECKUMHU TTOHSITHAMMU:
cpenHee apupMeTHUECKOe, MenaHa,
HauOoJIbIIee U HAUMEHbIIIEE
3HAYEHUS, pa3Max, AUCTIEPCHS,
CTaHIaPTHOE OTKIOHEHUE YHCIOBOTO
Habopa

118

CriocoOHOCTH OMepupOBaTh
MOHATUSAMU: CIIy4alHbIA ONBIT U
Clly4aifHOe COOBITHE, BEPOSTHOCTD
CIIy4allHOTO COOBITHS

M8

CriocoOHOCTh ~ aHAJM3UPOBATh,
KJIacCU(PUIIUPOBATH, YIIOPSIOYHBATS,
OLICHUBATh U UHTEPIIPETUPOBATD
WH(POPMAITHIO, TIOTY4aeMYIO 3
Pa3JIMIHBIX HCTOYHNKOB

Bonpocul ons
axzamena (n.6.1)
Pasnoyposnesoie
3a0ayu u 3a0anus
(n.6.3, sapuanm
1-2, sadanue 11)

Yemmuwiil onpoc
(n.5.1, sonpocwi
87-101)

Pa3zgen 3. 'eom

eTpusl.

Tema 3.1.
[Ipsimble u
IUIOCKOCTH B
MIPOCTPAHCTBE

1114

CrocoOHOCTh MEPEUUCIIUTh 00JIaCTH
MPUMEHEHHSI MATEMATHKH B
peaybHOM XKI3HH, Ha3BaTh OCHOBHBIX
YUYEHBIX-MAaTEMAaTHKOB M UX BKJIAJ B

HayKy

119

CnocoOHOCTE OIEepHUpPOBaThH
MOHATHSAMU: TOYKA, IpsMasi,
IIJIOCKOCTB, TTPOCTPAHCTRO,
JBYTPaHHBIA yroin,
CKPEIUBAIOIIECS TIPSIMBIE,
apaieTbHOCTh H
MIEePIIEHANKYIISIPHOCTD MIPSMBIX H
IIJIOCKOCTEH, YToJ MEeXIY TIPSIMBIMH,
YTOIl MEXTy MPSIMOH M TUIOCKOCTHIO,
YTOIl MEXTY TIIOCKOCTSIMH,
PaCCTOSIHHE OT TOYKH 0 TUIOCKOCTH,
PaCCTOsIHIE MEXKTY MPSMBIMH,
PaCCTOSIHIE MEXKTY IIIOCKOCTSIMH

M9

CrocoOHOCTh OOBSICHUTH CBOKO
TOYKY 3pPCHUS, HCIONb30BaTh
aJICKBATHBIC SI3BIKOBBIC CPEJICTBA

J3

CrocoOHOCTh CeNnaTh 4YepTex K
3a/IaHUI0, CTPYIITUPOBATH HECKOIBKO
reoMeTpuvecKux (Uryp, CpaBHUBATH
TIONTyYEHHBIE PE3YIIbTATHI C
IOCTaBJICHHOH 3a1a4dei

M5

Cr1ocoOHOCTD BBISIBJIATH IPHUYUHHO-
CJIEZICTBEHHBIE CBA3U H
aKTyaJIH3UpOBaTh 3a]auy, BBIABUTAaTh
TUIIOTE3Y €€ PEIIeHUs, HaXOIUTh
apryMEHTBI JJIS 10Ka3aTellbCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh
napaMerpsl ¥ KPUTEPUH PElICHHS

Bonpocet ons
axzamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3.16, 17)
Pasnoyposnessie
3a0a4u U 3a0anHus
(n.6.3, sapuanm
1-2, sa0anue 9)

Yemmuwui onpoc
(n.5.1, sonpocul
102-121)




Kpatkoe Kon HaumeHoBaHUE OIIECHOYHOTO
HAaUMCHOBAHUC | nesypy, ) CpE/ICTBA U MPEACTABJICHHUE €ro B
paznena Tara IToka3zaTens” oBnajeHUs D®OC?
(Momymnst) / pe3yapTaTamMu 00ydeHUS .
TeMBbI o0yue TeKyun/H/I4 HpOMe)i<YTO‘-I}4[a$1
npeaMera HUA KOHTPOJIb aTTeCTaluAa
CriocoOHOCTH OmepupoOBaTh
MOHSATHUSMU: TIPSIMOYTOJIbHAS
CUCTEMa KOOPJAUHAT, KOOPAMHATHI
[113 | TOUKH, BEKTOP, KOOPAMHATHI
BEKTOpa, CKaJISIPHOE MPOU3BEICHUE,
YroJl MKy BEKTOpaMU, CyMMa Bonpocut ons
Tema 3.2. BEKTOPOB, MPOU3BEICHNE BEKTOPa HA . aK3amena (n.6.1)
Yemmuwiii onpoc
Koopannatst YHUCIIO Koumponvnasn
(n.5.1, sonpocwi
U BEKTOPHI CriocoOHOCTB TUTAHUPOBATH 122-134) paboma (n.6.2,
M4 CaMOCTOSITEILHEIN [TIOUCK METOI0B sapuanm 1-2,
pelICHUs TPAKTHYECKHUX 3a]1a4 3.18-20)
CrocoGHOCTH cenaTh 4epTex K
3a/IaHUIO0, CTPYIITUPOBATH HECKOJIBKO
JI3 reoMeTpruiecKux (pUryp, CpaBHUBATH
MOJIyYSHHBIE PE3YJIbTAThI C
MOCTaBJIEHHOM 3aja4eit
CrocoOGHOCT MepeunciaTh
[110 | OCHOBHBIE IOHATHS O TUIOCKNX H
MIPOCTPAHCTBEHHBIX (DUTYpaX,
ONNCHIBATH UX CBOMCTBA
Croco6HOCTH CHOPMYITHPOBATH
I JTIOKa3aTEILCTBO PEIICHMUSI,
MPEIOCTABUTH ApPTyYMEHTHI
Bonpocet onsn
CnocoOHOCTE OIEepHUpPOBaThH o3 514 ena (n.6.1)
Tema 3.3. TIOHATUSMH: TBIKECHUE B . o
Yemuoui onpoc | Pasznoyposnegule
MHororpanau MIPOCTPAHCTBE, MOI00HbIE (PUTYPHI B
KU U KpYIJIble II11 | mpocTpaHCTBE; UCIIOIB30BATH (n.3.1, onpocel | sadasu u sadanus
pyr pocTp > . 135-201) (n.6.3, eapuanm
Tena. OTHOIIIEHUE TIIOMIa el 1-2 sadanus 8
TTOBEPXHOCTEH M 00HEMOB ITOTOOHBIX 14 ’ 15, 20) ’
(huryp npu pemeHnn 3a1a4 T
CrocoOHOCTh TUTAHUPOBATH
M4 CaMOCTOSITENbHBIN OUCK METOI0B
penIeHus IPaKTHIECKUX 3a1ad
CrocoOHOCTh OOBSCHUTH  SIBIICHHE
J1 OKPYXAaIOLLIEro Mupa

MATEMATHYCCKUM A3BIKOM




3.2 Cpe}ICTBa, NPpUMEHSIEMbIEC VISl OLICHKU YPOBHHA HpaKTquCKOﬁ noAroTOBKH

Kpatkoe Kon HaumeHnoBaHue OIeHOYHOTO CpeCTBa
HanMCHOBaHUC pe3yib u npezcrasiaenne ero 8 @OC
pasmena [lokazarens oBnaaeHUS
(mMomymst) / Tata pesynbTaTaMu 00ydeHus Texymmii [IpomexyTouHas
TCMBI 0byde KOHTPOJIb aTTecTanus
npeaMera HUA
Pa3nen 1. Anreopa.
CriocoOHOCTh TPUMEHSTh
CTaHJapTHBIC IPUEMBI PEIICHUS
3 palMOHABHEIX,
UppalrOHAIbHBIX, Konumponvnas
Tema 1.2. TIOKA3aTENIbHbIX, CTEIIEHHBIX paboma (n.6.2,
PazBurtue YpaBHEHUI U HEPABEHCTB Camocmosmenv | sapuanm 1-2,
MIOHSTHUS O Mi1 CrocoOHOCTh BEIOMPATH nas paboma Nel | saoanus 1-3)
qucIe. ONITHUMAJIBHBIC TYTH PEIICHUS (n.5.2, Pasznoyposnesvie
[IpaKkTHYecKoe CriocoOHOCTE 0OHAPYKUBATh gapuanmel 1-2) | 3a0auu u 3a0anus
samsTHe Ne 1-2 CBSI3U MEXKIy  JUCHUIINHAMY, (n.6.3, sapuanm 1I-
14 HACIIOJIL30BAaTh MATEMAaTHUYECKHE 2, 3a0anue 19)
MIPUEMBI TP PEIICHUH 3aJ1a4 U3
JPYTUX HAYK U B TTOBCETHEBHOM
KU3HH
CriocoGHOCT CTPOUTH TpaduKu
4 MHOT'OWICHOB C UCIIOJIb30BaHUEM
amnrmapara MaTeMaTHIECKOro
aHaim3a Camocmosimens
Tema 1.3. C Konmponvnas
MOCOOHOCTBH OCYIIIECTBIISTH Has paboma No2
QyHKIHH 1 MMO3HABATEIBHYIO, YICOHO- (n.5.2, paboma (n.6.2,
rpagui. M3 HCCTIEIOBATENBCKYIO U sapuanmol 1-2) sapuarm 1-2,
TpaxTiraeckoe MPOCKTHYIO JIeATENLHOCTh Tsopueckoe saoarus 4-6)
3anasTre Nel
Mi1 CnocoOHOCTh KIIaCCU(PUIUPOBATh | 3a0aHue (n.5.3)
CBOM 3HAHUS
17 CrocoOHOCTh TUTAHHPOBATH
CaMOCTOSITEIBHYIO JIEITEIbHOCTh
CrocoOGHOCTh 0OHAPYKUBATH
CBSI3U MEXJy  JUCIUIUINHAMUY,
T4 HCIOB30BaTh MaTeMaTHUECKUE
MPUEMBI TIPU PEIICHUN 3a/1a4 U3
JPYTUX HAYK U B TTOBCETHEBHOM
KU3HU
CrocoOHOCTh OCYIIECTBIIATS,
KOHTPOJMPOBATH U
Tema 1.4. M2 KOppEKTI/I}I))OBaTI: CBOIO
Kopuwu, JEATENBHOCTD
CTETICHH 1 Crnioco6HOCTh BeIIBHIaTh HOBElE | Camocmosimens | Konmponvnas
norapudmel UjieH, peJiarath OpUTHHANIBHBIE | Hasl paboma paboma (n.6.2,
IIpakTuueckoe M7 MOAXO/Ibl U PELICHHUS], CTABUTH MNe3(n.5.2, sapuanm 1-2,
samsitre Nel-3 npoOJIeMBbl U 33/1a4H, eapuanmol 1-2) | 3adanus 7-15)
JIONYCKAIOIINE allbTePHATUBHBIC
pelieHus
CriocoOHOCTh MPUMEHSTh
CTaHJapTHbIC IPUEMBI PEIICHUS
15 panoHaIbHBIX,
HAPpPAlMOHATBHBIX,

MTOKa3aTeNbHBIX, CTEIEHHBIX
ypaBHEHUH U HEPABEHCTB




Kpatkoe Kon HaumeHnoBaHue O1IeHOYHOTO CpeCTBa
HanMCHOBaHUC pe3yib u npencrasiaeHue ero B ®OC
pasmena [lokazarens oBnaaeHUS
/ TaTa N
(mMomyJist) oG vue pe3ynbTaTaMu 00y4eHUs Texymmii IIpomexyTouHas
TEMBI v KOHTPOJIb aTTecTalus
npeaMera HUA
CrocoOHOCTh COCTABIIATh Paznoyposnesuie
BBIPQ)KEHHS, YPABHEHHUS, 3a0aqu u 3a0aHus
HEPaBEHCTBA U UX CUCTEMBI 10 (n.6.3, sapuanm I-
I16 YCIIOBHIO 33J[a4H, UCCIIEA0BATh 2, 3a0anus 10, 16,
MOJIYYCHHOE PEIICHUE U 17, 19)
OLICHUBATH PABONOI00HOCTh
pE3YIBTATOB
CriocoOHOCTh MTPUMEHSTh
CTaHJapTHBIC IPUEMBI PEIICHUS
15 palMOHABHBIX,
UppalOHANBHBIX,
MOKa3aTeNbHBIX, CTEEHHBIX
YpaBHEHUI U HEPABEHCTB
Tema 1.5. Cr10coO0HOCTD BBIIBUIATH HOBLIE
Camocmosamens
OcHOBBI Wjlen, IpejuiaraTh OpUrHHaibhbIe | o o Paznoypognegvie
TPUTOHOMET- MIOJIXOJTbI ¥ PEIICHUs], CTABUTh P 3a0aqu u 3a0aHus.
M7 Ned(n.5.2,
pun pobIeMbl U 33724, sapuanmo: 1-2) (n.6.3, sapuanm I-
[IpakTuaeckoe JIOMTyCKAIOIINE aTbTePHATHBHBIE P 2,3a0anue 18)
3aasTHe Nel penieHus
Crioco6GHOCTh 00CYXIaTh,
WCCIIe/IOBATH SIBJICHISI B TIpOIIecce
78 KOJUTCKTHBHOM paOOTHI.
CnocoOHOCTh OPraHN30BHIBATE
JIeSITENTFHOCTh B COTPYAHUYECTBE
CO CBEPCTHUKAMHU
L6 CnocoOHOCTh aHATM3UPOBATH
Tewma L.6. MOJTy9YeHHBIE 3HAHUS U
Hauana 114
M HCIIONB30BaTh UX JUISl OMMUCAHUS c
. amocmosamens
arematiice pearbHBIX 3aBUCHMOCTEH was paboma Pasnoyposnesuvle
KOro aHanisa. CrocoOGHOCTh OCYIIECTBIIATS, p 3a0a4u U 3a0aHUs
[IpousBoaHas Me5(n.5.2,
X KOHTPOJHUPOBATH U (n.6.3, sapuanm 1I-
ued M2 sapuanmvl 1-2)
KOPPEKTHPOBATH CBOIO 2, 3a0anus 1-5, 13)
TIPHMCHCHIC. JIeSITeTHHOCTh
IIpakTrueckoe
CnocoOHOCTh BHIOUpATH
3aHsTue Nol MI1
ONTUMAJIHHBIE ITyTH PElIeHHS
CrocoOHOCTh aHATM3UPOBATH
MTOTyYeHHbBIC 3HAHUS U
Tema 1.7. 1114 Y1
HCIIONB30BaTh UX JIJISl OMUCAHUS
WNuterpan u N Camocmosamens | Pasnoyposnegvie
pearbHBIX 3aBUCHMOCTEH
ero Has paboma Ne6 | 3adauu u 3a0aHus
CriocoOHOCTh paboTath ¢
MIpUMEHEHHE. 15 BHOM THTEDATVDOM. DELLATE (n.5.2, (n.6.3, sapuanm I-
IMpakTHyeckoe ya patypon, p sapuanmel 1-2) | 2, sa0anus 6, 7, 12)
yIpaXHEHHS 110 00pasILy
3aHsTue Nol
Mi1 CriocoGHOCTH BBIOMPATH

ONTUMAJIBHBIC ITYTHU PCHICHHU A

Pazpnen 2. KomOunaropu

KA, CTATHCTHKA U TeOPHs BEPOSTHOCTEIA.

Tema 2.1.
KomOunaropu
Ka.
[IpakTnueckoe
3ansTHe Nel

CnocoOHOCTE OIUCHIBATH
IIPOHECChI U ABJICHUA, UMCIOLIUC
BepOHTHOCTHBIﬁ XapakTep,

118
BBISBJISATH CTATUCTUYECKUE
3aKOHOMEPHOCTH B PEATIbHOM
MHUPE
CrocoOHOCTh BBIOUPATH
M1l P

ONTUMAJIbHBIC ITYTHU PCHICHUA

Camocmosmens
Has paboma Ne7

Pasnoyposnesvle
3a0ayu U 3a0aHus




Kpatkoe
HaMMEHOBaHUE
paznena
(mMomymst) /
TEMBI
npeaMera

Kon
pe3yib
TaTa
o0yue
HUS

IlokazaTens oBIaJCcHMS
pe3yapTaTamMu 00ydeHUS

HaunmMeHnoBaHue OLIEHOYHOIO CPECTBA
u npeacrapiaenue ero B POC

Texymmii
KOHTPOJIb

IIpomexyTouHas
aTrecTanus

Ja9

CriocoOHOCTh MPUMEHSTH
IMOJTYUCHHBIC 3HAHWA B PCHICHHUN
podIeM

M7

CrocoOHOCTD BBIIBUTAaTh HOBBIE
UIeH, TIpeIaraTh OpUTHHAIBHEIC
MIOZIXO/TBI M PEIIICHNUS, CTABUTh
poOJIeMbI U 3a]1a4H,
JIOTYCKAIOIINE albTEPHATHBHEIE
penieHus

(n.5.2,
sapuanmel 1-2)

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

Tema 2.2.
ONeMEeHTHI
TEOpUH
BEPOATHOCTEN
u
MareMaruyec-
KOH
CTaTUCTHUKH.
IIpakTrueckoe
3anasTre Nel

18

CriocoOHOCTh OMHCHIBATH
MIPOIIECCHI U SBJIEHUS, UMEIOIINE
BEPOSITHOCTHBIN Xapakrep,
BBISIBJISITh CTATHCTUYECKHE
3aKOHOMEPHOCTH B PEaTbHOM
MHUDE

1114

CriocoOGHOCTh ONpenensTh ’
OLICHUBATH BEPOSTHOCTH
HACTYIUICHUS COOBITHI B
MPOCTEHINMX TPAKTHYECKUX
CUTYAIIUSIX

117

CriocoOGHOCTh OnepupoBaTh
MaTEeMaTHYECKUMHU TTOHSATHSIMH:
cpenHee apuhMeTHICCKOE,
MeavaHa, HanOosbllee 1
HavMeHbIIlee 3HAYCHUS, pa3Max,
JICTICPCHSI, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa

M2

CrocoOGHOCTh OCYIIECTBIIATS,
KOHTPOJIMPOBATh U
KOPPEKTHPOBATH CBOIO
JeATeTbHOCTD

JI9

CnocoOHOCTh IPUMEHSTH
MONyYCHHbIC 3HAHUS B PEIICHUU
po0IeM

Camocmosmens
Has paboma
MNe8(n.5.2,
sapuanmel 1-2)

Pasnoyposnesvie
3a0a4u U 3a0aHUs.
(n.6.3, sapuanm 1I-
2, saoanue 11)

Paznea 3. I'eom

eTpHsl.

Tema 3.1.
[Ipsimble u
IUIOCKOCTH B
MPOCTPAHCTBE.
[IpakTuueckoe
3ansTHE Nel

I11

CriocobHOCTh chOopMyITHPOBATH
JI0Ka3aTebCTBO PEIICHHS,
MIPEOCTABUTH APTYMEHTHI

I110

CrocoOHOCTh MepEeunCIiTh
OCHOBHBIE TIOHATHS O TUTOCKUX H
HPOCTPAHCTBEHHBIX (QUTYpaX,
ONIHCHIBATh UX CBOWCTBA

114

CriocoOHOCTh TPUMEHSTh
U3y4YCHHBIE CBOMCTBA
reoMeTpudeckux Guryp u
(hopMyIIBL B peabHBIX
KU3HEHHBIX CUTYalMIX

M5

CrniocoOHOCTE BBISIBISATE
MMPUYINHHO-CIICACTBCHHBIC CBA3U U
AKTyaJIu3upoBaTh 3a/iavy,
BBIIBUI'aThb TUIIOTE3Y €€ PCILICHUA,
HaXOAUTb apryMCHTHI UIA
JOKa3aTCIbCTBA CBOUX

Camocmosmens
Has paboma

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
sadanus 16,17)




Kpatkoe
HaMMEHOBaHUE
paznena
(mMomymst) /
TEMBI
npeaMera

Kon
pe3yib
TaTa
o0yue
HUS

IlokazaTens oBIaJCcHMS
pe3yapTaTamMu 00ydeHUS

HaunmMeHnoBaHue OLIEHOYHOIO CPECTBA
u npeacrapiaenue ero B POC

Texymmii
KOHTPOJIb

IIpomexyTouHas
aTrecTanus

yTBEpKJIEHUH, 3a/1aBaTh
MapaMeTpbl U KpUTEPUH pelIeHus

M2

CHocoOHOCTh OCYIIECTBIIATS,
KOHTPOJIMPOBATH U
KOPPEKTHPOBATH CBOIO
JIEATENbHOCTh

J3

CriocoOHOCTB c/1e1aTh 4YepTex K
3aJ[aHUIO, CTPYIITHMPOBATh
HECKOJIBKO F€OMETPUYECKHX
¢uryp, cpaBHUBATh
HOJTy4YCHHbBIE PE3YJIbTATHI C
IIOCTABJICHHOM 3aJ1ayei

JI5

CriocoOHOCTB paboTath ¢
y4eOHOM JIuTepaTypou, perarhb
yIpasKHEHHs 10 00pasily

MNe9(n.5.2,
sapuanmel 1-2)

Pasnoyposnesvle
3a0ayu u 3a0anus
(n.6.3, sapuanm I-
2, 3a0anue 9)

Tema 3.2.
Koopaunatsi
1 BEKTOPHI
IIpakTrueckoe

3ansaTueNel

1114

CnocoOHOCTh pacio3HaBaTh
reoMerpuieckre GUrypsl Ha
HepTeKax, MOACIAX, B pCaJIbHOM
MUpE.

CrocoOHOCTh TPUMEHATH
W3Yy4YECHHBIE CBOMICTBA
FeOMETPUICCKUX (DUTYD H
(hopMyJIBl B peabHBIX
JKU3HEHHBIX CUTYaIHIX

113

CrocoOHOCTE OIIepHupPOBaTh
MOHSTHSIMU: TIPSMOYTOJIbHAS
crcTeMa KOOpIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIUHATEI
BEKTOpA, CKAIIIPHOE
MIPOU3BENICHHE, YTOIl MEXKTY
BEKTOPaMH, CYyMMa BEKTOPOB,
MPOM3BENICHHE BEKTOPA HA YUCIIO

MI12

CnocoOHOCTh TEMOHCTPHPOBATH
[IEJIeyCTPEMIIEHHOCTh B TIONCKAX
Y TIPUHATHH PEIICHUH,
Pa3BUTOCThH MTPOCTPAHCTBEHHBIX
NpEACTABICHUN

J3

CrocoOHOCTh CenaTh 4YepTex K
3a/IaHUI0, CTPYIITHUPOBATH
HECKOJIFKO T€OMETPHIECKUX
(uryp, cpaBHHBATH
TIONTyYEHHBIE PE3YIIbTATHI C
IOCTaBJICHHOH 3a1a4dei

JI5

CriocoGHOCTB paboTathb ¢
y4eOHOH JIUTepaTypoi, perarhb
yIpaskHeHHs 110 00pasiy

Camocmosmens
Has paboma
Mel0m.5.2,
sapuanmel 1-2)

Koumponvras
paboma (n.6.2,
sapuanm 1-2,
sadanus 18-20)

114

CriocoOHOCTH paciio3HaBaTh
reoMerpuieckrie GUrypsl Ha
YepTEkKaAX, MOZIENSIX, B PEATBHOM
MHUDE.

112

CriocoOHOCTh TPUMEHSTh
M3y4YeHHBIE CBOICTBA
reOMEeTPHYECKUX QUryp U




Kpatkoe
HaMMEHOBaHUE
paznena
(mMomymst) /
TEMBI
npeaMera

Tema 3.3.
MHororpasau
KU U KpYTJIbIe
Tena.
IIpakTHueckoe
3ansTue Nel

Kon
pe3yib
TaTa
o0yue
HUS

IlokazaTens oBIaJCcHMS
pe3yapTaTamMu 00ydeHUS

HaunmMeHnoBaHue OLIEHOYHOIO CPECTBA
u npeacrapiaenue ero B POC

Texymmii
KOHTPOJIb

IIpomexyTouHas
aTrecTanus

(hopMyIIBI B peabHBIX
JKU3HEHHBIX CUTYaIUIX

11

CriocoOHOCTH OmepupoOBaTh
MOHSITHSIMU: IBUKCHUE B
MPOCTPAHCTBE, MO00HBIC
(urypsl B IPOCTPAHCTBE;
UCTIONIb30BATh OTHOIIICHHE
TLJIOIIA/IEH TOBEPXHOCTEN U
00bEMOB MOJJOOHBIX GUTYp TIPH
peleHnH 3aaa4

M7

CrrocoOHOCTD BBIIBUTATh HOBBIE
WIeH, TIPeIaraTh OpUTHHAIBHEIE
TIOZIXO/TBI M PEIIICHNUS, CTABUTH
po0JIeMbl U 3a]1a4H,
JOITYCKAIOIINE albTEPHATHBHEIE
pelieHus

MI10

CnocoOHOCTh TOHUMATh U
HCIIOJIB30BATh NIPEUMYIIECTBA
KOMaHJAHOW Y UHIUBUIyaIbHON
paboThI, COCTaBIIATH TIJIaH
JIEUCTBUM, pacIpeNieNsiTh POJIU C
y4eTOM MHEHHI y4aCTHHUKOB
00CyXIIaTh Pe3yIbTaThl
COBMECTHOU pabOTHI

J14

CnocoO6HOCTh 00HAPYKHUBATH
CBSI3U MEOXKIy  JTUCIUTUIMHAMUY,
UCIIONIb30BATh MaTeMaTHIeCKue
MIPHEMbI TIPU PEICHNH 3a/1a9 U3
JPYTUX HAYK U B TTOBCETHEBHOM
KU3HU

Camocmosmens
Has paboma
Mlln.5.2,
sapuanmel 1-2)

Pasnoyposnesuvle
3a0a4u U 3a40aHUs.
(n.6.3, sapuanm 1-
2, 3a0anus 8, 14,
15, 20)

Tema 3.4.
[Ipumenenue
OCHOB
CTepeoOMeTpUHn
B
npocdeccroHan
bHOH
JeATebHOCTH

1114

CrocoOHOCTh pacio3HaBaTh
reoMerpuieckne GUrypsl Ha
YepTexax, MOJIENAX, B PeaTbHOM
MUpe.

1112

CrocoOHOCTh TPUMEHSATH
HU3y4YEHHBIE CBOICTBA
TeOMETPUIEeCKuX QUTYp U
(hopMyIIBL B peabHBIX
KU3HEHHBIX CUTYalUIX

11

CrocoOHOCTh OneprupoBaTh
HNOHSTHSMU: IBUKECHUE B
IPOCTPAHCTBE, HOZOOHBIE
(urypsl B IpOCTPaHCTBE;
UCIIOJIb30BATh OTHOILLICHHE
IJIoLAAeH MOBEPXHOCTEN U
00HEMOB TIOJJOOHBIX (PUTYP TIPH
peLIeHNnH 33134

M7

CrocoOHOCTh BBIJIBUTATh HOBBIE
Ujeu, IpeaiaraTbh OpUTHHAIBHBIE
MOAXO/bI U PELICHUS, CTABUTh
IPOOJIEMBI U 3a]1a4H,
JIOMYCKAIOIINE aJIbTEPHATUBHBIC
pelieHus

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

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




Kpatkoe
HaMMEHOBaHUE
paznena
(mMomymst) /
TEMBI
npeaMera

Kon HanmMeHoBaHME OIEHOYHOTO CPEACTBA
pe3yiib u npencrasiaeHue ero B ®OC
Tara Ilokazarens oBianeHust i}
oByde pe3yapTaTamMu 00ydeHUS Texymuit [TpomexyTounas
s KOHTPOJTh aTTecTanus
CrocoOHOCTh TIOHUMATh U
UCIOJIH30BATh MTPEUMYIIECTBA
KOMaHAHOW Y MHIAUBUIyaIbHON
M10 pa§OTI>I, COCTaBJIATS IAH
JICHCTBHIA, PaCIIPEICIIATh POJIU C
Y4E€TOM MHEHUI yYaCTHUKOB
00CyXIaTh pe3yabTaThl
COBMECTHOH pabOThI
CriocoOHOCTE 0OHAPYKUBATh
CBSI3M MKy  JMCUUIUIMHAMH,
14 UCIIO0JIb30BaTh MaTEMaTHUECKHIE

IIPUEMBI ITPU PELICHNUH 3a1a4 U3
JIPYTUX HaYK U B IIOBCETHEBHON
JKU3HU




4 Onucanue npoueaypsl ou€eHUBaHUS

Pesynbratel oO0ydeHHs] MO AMCHUIUIMHE, YPOBEHb CHOPMHUPOBAHHOCTH KOMITCTEHIIHIA
OIICHUBAIOTCS IO YETHIPEX OaTbHOM IIKAJIE OLIEHKAMU: OTIUYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEIBHOY, «HEYTOBICTBOPUTEILHO.

Tekymias arrectanus M0 JUCIUIUIMHE TPOBOJUTCS C L0 CUCTEMaTHUYECKOM TPOBEPKHU
JNOCTIOKEHHM  oOydaromuxcsa. OObEKTaMU  OILICHMBAHUS  SIBJSIOTCS: CTENEHb  yYCBOCHHS
TEOPETUUYECKUX 3HAHUM, YPOBEHb OBJIAJICHUS MPAKTHUYECKUMU YMEHUSMH M HaBBIKAMU 10 BCEM
BHJIaM y4eOHOU pabOThI, KAY€CTBO BHITIOJHEHUS CAMOCTOSTEIILHOM PaOOThI, yaeOHast TUCITUTUINHA
(aKTUBHOCTH Ha 3aHATHUSAX, CBOEBPEMEHHOCTH BBIIIOJTHEHHUS Ppa3IMYHBIX BHUIOB 3aJlaHUMH,
[IOCEIaeMOCTh BCEX BUI0OB 3aHATUHN IO aTTECTYEMOU JUCLMILIMHE).

[Ipu mpoBeneHUHn MPOMEKYTOUHOW ATTECTAI[UU OILICHUBACTCS JOCTHKEHUE CTYICHTOM
3alUIAHUPOBAHHBIX TI0 AWCIHUIUIMHE PE3yJIbTaTOB OOy4YeHUs, OOCCIEYMBAIOIIUX PE3YNIbTAThHI
OCBOEHHSI 00pa30BaTeIbHON MpOorpaMMbl B 1iesioM. OIleHKa Ha 3a4eTe, IK3aMEHE BBICTABIISIETCA C
Y4€TOM OIICHOK, TOJYYEHHBIX TMPHU MPOXOKICHUM TEKYIIeH aTTecTalu. BbICUUTHIBaeTCS
cCpenmHuii OayyT C y4eToM OIICHKH, TOJydeHHOW Ha 3adeTe, JK3aMEeHE M OKPYIJISIETCS IO
MaTeMaTHYECKUM MpaBUIaM (B CJIydae CIIOPHOTO pe3ysibTaTa, IPY BHICTABJICHUH OLICHKHU PEIICHUE
MIPUHUMAETCS UCXO/ISI M3 PE3YIBTATOB 3a4eTa, YK3aMEHa).

Kputepuu onieHUBaHUs YCTHOTO OTBETA

(oIIEHOYHBIE CPEICTBA: cobecedosaHue)

5 6a/10B - OTBET MOKA3BIBAET MPOYHBIC 3HAHUS OCHOBHBIX MPOIIECCOB U3y4aeMOU MPEIMETHOM
o0jacTH, OTIWYACTCS TIAYOMHOW W TOJIHOTOH PACKPBITHS TEMBI;, BIAJCHHE TEPMHHOJIOTHUYCCKAM
amnmapaToM; YMEHHE OOBSCHSATH CYNIHOCTh, SBJICHHH, IPOIECCOB, COOBITHH, JeNaTh BBIBOJBI WU
00001IeHNs, NaBaTh apryMEHTUPOBAHHBIE OTBETHI, MPUBOAUTH IPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKON pPeubl0, JOTHYHOCTh U MOCJIEN0BATEIbHOCTh OTBETA; YMEHUE MPHUBOJIUTH MPUMEPHI
COBPEMEHHBIX MTPOOJIEM U3ydaeMoil 00IacTH.

4 0anya - oTBEeT, OOHAPYKMBAIOIIUN MPOYHBIC 3HAHWS OCHOBHBIX IPOIIECCOB H3ydaeMOi
MpeIMeTHON 005acTH, OTIMYaeTcsl TJIyOMHOM U TIOJHOTOM pacKpbITUS TEMBI, BIIaJICHUE
TEPMHUHOJIOTHYECKUM aIllapaTroM; YMEHHE OOBSACHATH CYIIHOCTb, SIBJICHHI, MpPOIECCOB, COOBITHIA,
JieNiaTh BbIBOIbI U 00001IeHNS, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI, IPUBOIUTH MPUMEPHI; CBOOOIHOE
BJIJICHUE MOHOJIOTUYECKON Peyblo, JOTMUYHOCTh U MOCJIEI0BATEIbHOCTh 0TBeTa. OTHAKO AOMYyCKaeTCs
OJIHA - JIB€ HETOYHOCTHU B OTBETE.

3 Oasna — OTBET, CBUJCTEILCTBYIOIIMI B OCHOBHOM O 3HAaHHHM MPOIECCOB H3y4yaeMoOi
MpeIMeTHON 00JacTH, OTIUYAIOIIUNACA HEJOCTATOYHOW TIyOMHOW M TOJHOTOW PACKPBITUS TEMBI,
3HAHMEM OCHOBHBIX BOIPOCOB TEOpHUU; CJIad0 CHOPMUPOBAHHBIMH HABBIKAMH aHajIN3a SBJICHMUIA,
MPOLIECCOB, HEJAOCTATOYHBIM YMEHHMEM JaBaTh apryMEHTHPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEJIOCTAaTOYHO  CBOOOJHBIM  BJIAJEHHEM  MOHOJIOTUYECKOM  pedblo,  JIOTUYHOCTBIO  H
MOCJIEIOBATENFHOCTBIO OTBeTa. JlomyckaeTcs HECKOJIbKO OIIMOOK B COACpKAHUHM OTBETA; HEYMEHHUE
MIPUBECTH MIPUMEP PA3BUTHUS CUTYAIIMH, IPOBECTHU CBSA3b C IPYTUMHU aCIIEKTaMU U3y4aeMoi 00IacTH.

2 0ana — oTBeT, OOHAPYKHUBAIOIINI HE3HAHHE MPOLIECCOB M3y4aeMOl MpeAMETHOM o0nacTy,
OTJIMYAIOIIMKCA HETIYyOOKHMM pPACKPBITHEM TEMbl; HE3HAaHHMEM OCHOBHBIX BOIPOCOB TEOPHH,
HechOpPMHUPOBAaHHBIMU ~ HaBbIKAMHM  aHallM3a  SBJICHHWM,  MPOIECCOB; HEYMEHHUEM  J1aBaTh
apryMEeHTHPOBAHHBIE OTBETHI, C1a0bIM BJIaIECHUEM MOHOJIIOTUYECKOUN pEUbl0, OTCYTCTBUEM JIOTHUYHOCTH
U TOCTeNOoBaTeNbHOCTH. J[OMyCKaloTCs Ccepbhe3Hble OIIMOKKM B COAEPKAHMM OTBETA; HE3HAHHE
COBPEMEHHOM Mpo0IeMaTUKN U3y4aeMon 00IacTH.



Kputepuu onieHuBaHusi NUCbMEHHOH padoThI

(OLICHOYHBIE CPEJICTBA: KOHMPOIbHAS pAOOMA, CAMOCMOAMENbHAS PAOOMA).

5 6a/1710B — CTY/IEHT OJHOCTHIO BBIMOJHIII paboTy, TOYHO OIPEEIIUB €€ COJIEPKAHUE U
COCTaBIIAIONIME. B JOrMYecknx paccykICHUAX W OOOCHOBAHUHM pELICHUS HET NpoOenoB H
omunOO0K, BBIBOJBI 00OCHOBaHbI. CTYOEHT BJaJEeT HABBIKOM CAMOCTOSTENBHONH pabOTHl IO
3aJJaHHOM TeMe; METOJaMU U IIPUeMaMi aHAJIN3a TEOPETUUECKUX U/UITH MPAKTHUYECKUX ACTIEKTOB
nzydaeMoi obmactu. PaKTUYECKUX M MATEMAaTHYECKHX OMIMOOK, CBS3aHHBIX C MOHMMaHUEM
Marepuana, HeT; rpaduuecku padora oopmIIeHa IPABUIIBHO.

4 Oanna - paloTa XapaKTepU3yeTCsl CMBICIOBOM IEIBHOCTHIO, CBSI3HOCTHIO U
MOCIIEIOBATEIILHOCTHIO HM3JIOKEHUS; JoMymeHo He Oosiee 1 ommbku mpu pemeHnu. Paborta
BBITIOJTHEHA TIOJIHOCTBIO, HO OOOCHOBaHUS LIaroB pemIeHHs] HEAOCTaTOYHBL. He Bce BBIBOJIBI
clieaHbl u/uim 000cHOBaHbl. DAaKTHYECKUX OMIMOOK, CBA3aHHBIX C MOHUMaHUEM MaTepHaia, HeT.
Jlomy1iiieHsl ojHa-/1B€ OMMOKU B 0POPMIIEHUN pabOTHI.

3 faJu1a — CTY/IGHT NMPOBOJHT JOCTATOYHO CAMOCTOSTEIBHBIA aHAIN3 OCHOBHBIX ATAIIOB H
CMBICJIOBBIX COCTABJISIONINX PA0OTHI; TOHUMAET 0a30BbIe OCHOBHI MaTepualia. Pemmenue packpbITo
HE TIOJTHOCTBIO, OOOCHOBAHHMS IIarOB PEUICHHs HEIOCTaTOYHBI. BBIBOABI HE C/ENaHBl W/WH
BBIBO/II HE 000CHOBaHKI. JlomyiieHo He 6oJiee 2 OmMO0K B penieHnu, 0hopMIIEHUN padoTHI.

2 6aana - paboTa rpeAcTaBisieT co00H penieHne 6e3 Kakux Obl TO HU OBIJI0O KOMMEHTapHEB,
obocHoBanmid. He packpbiTa CTpyKTypa M TEOpETHYECKash COCTaBJISIOIIAs TEMbl. BBIBOIBI
OTCYTCTBYIOT. [lomymieHo Tpu uau 60jee Tpex OmmrOOoK B pEIIeHUH, B 0(hopMICHIUH pabOTHI.

Kpurtepuu BbicTaB/1eHHs OLIEHKH CTY/JAEHTY HA 3a4eTe/ JK3aMeHe

(OLIEHOUHBIE CPEACTBA YCMHbIL ONpoCc 6 (hopme 0meemos Ha BONPOCHL OUIEMOs,
BbINOJIHEHUE NUCOMEHHBIX PAZHOYPOBHEBIX 3A0aY U 3A0AHULL)

O1neHKa 110
HPOMEKYTOUHOM XapakTepucTrka KadecTBa cOOPMUPOBAHHOCTH KOMIIETEHITUI
aTTecTalMu
CtyneHT neMOHCTpUpyeT C(HOPMUPOBAHHOCTD TUCITUTIIMHAPHBIX
KOMIICTCHIIMM Ha TMPOJABHHYTOM ypOBHE: OOHapy»XHMBaeT
BCECTOPOHHEE, CHCTEMAaTHYECKOE W TIIyOOKOE 3HAHHME y4eOHOTO
«3a4TeHO / Marepuajia, yMEeT TECHO VYBS3BIBATh TEOPUIO C MPAKTUKOMH,
«OTJIIUYHO» CBOOOJIHO CHpaBJIsETCS C 3aJadaMu, BONpPOCAaMU W JPYTHUMH
BHJIaMH TTPUMEHEHU S 3HAHUM, IPUYEM HE 3aTPYAHIETCS C OTBETOM
Ipyd  BHJIOM3MEHEHUHW 3a/JaHHK, MPaBUIBHO OOOCHOBBIBAET
NPUHATOE PEIICHHE, BJIaJCeT PAa3HOCTOPOHHMMH HAaBBIKAMH M
MIPUEMaMH BBITIOJTHCHHS TIPAKTUYCCKUX 3a1a4.
CTyneHT AeMOHCTpUpyeT c(pOpMUPOBAHHOCTh TUCHMILTUHAPHBIX
«3a4TeHO / KOMITETEHIIM Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHUS
«XOPOIIOY OCBOEHBI, HO  JONMYCKAIOTCS  HE3HAYUTENbHBIE  OIMIMOKH,
HETOYHOCTH, 3aTPYAHEHUS TMPU AHAIUTUYECKHX OTepaIusx,
NEepeHOCe 3HAHUM U YMEHHI Ha HOBbIE, HECTAaHAAPTHBIEC CUTYAIIHH.




«3a4TEHO» /
«YJIOBJICTBOPUTEIILHOY

CTyneHT JeMOHCTpHpYeT C(pOpMHUPOBAHHOCTH TUCHUTUIMHAPHBIX
KOMIIETEHIIM Ha IOPOTOBOM YPOBHE: HMMEET 3HAHHS TOJIBKO
OCHOBHOTO MaTepuaia, HO HE YCBOWJI €ro JeTajei, B Xoje
KOHTPOJIBHBIX ~ MEpONPHUATUN  JIOMYCKAIOTCA ~ 3HAUYUTEIbHBIC
OIMOKH, HEJJOCTATOYHO IPABWIbHBIE (POPMYIMPOBKH, HAPYIICHUS
JIOTHYECKOW TOCIIEOBATEILHOCTH B M3JI0KEHUU IPOTPAMMHOTO
MaTepHuaiia, HCIBITBIBACT 3aTPyIHEHHS TPH  BBINIOJHEHUU
NPaKTUIECKUX padoT, MPH ONEPUPOBAHUH 3HAHUSAMHU ¥ YMEHUSIMHU
IIPY UX IEPEHOCE HAa HOBBIE CUTYAIIHU.

«HE 3a4TeHO) /
«HEYJIOBJICTBOPUTEIIHHOY

CryseHT AeMOHCTpHUPYeT CHOPMHUPOBAHHOCTH MUCITUTUITMHAPHBIX
KOMIIETEHIIN Ha YPOBHE HIKE MOPOTOBOTO: BBISBIISCTCS MOJTHOE
WIA TIPAKTHYECKH TIOJIHOE OTCYTCTBHE 3HAHUI 3HAYMTEILHOU
YacTH  MPOTPAMMHOTO  MaTepuaia,  CTYICHT  JIOIyCKaeT
CYLUIECTBEHHbIE  OMIMOKHM,  HEYBEpPEHHO, c  OonblIMMU
3aTPYAHEHUSIMH BBIMIOJIHSAET TPAKTHYECKHE PAaOOTBHI, YMEHUS W
HaBBIKH HE cHOPMUPOBAHEI.




5 HpI/IMepBI OICHOYHBIX CPEACTB IJId MPOBEACHUS Telcymei/i arTrecranuun

5.1 Bonpocwl 14151 cobeceqoBaHus (YCTHOTO ONPoca):
1. Kakwue uuncia Ha3bIBaIOT JPOOHBIMU?
2. Kakue onepanuu BHITOTHSIIOTCS HA MHOXKECTBE PALIMOHAIBHBIX YUCEN?
3. BepHo ym yTBepKICHUE:!
1) Ecnu HatypaibHOE YHCIIO JETUTHCS Ha 6, TO OHO ACNUTCS Ha 3;
2) Ecnu cymma BYX YMCEN YETHOE YMCIIO, TO KAXKIOE ClIaracMoe YeTHO;
3) Ecnu npousBeeHUE IBYX YHUCE] PAaBHO HYJIIO, TO KaXKIbIi MHOXKUTEIb PABCH HYJIIO;
4) Ecmu KyO HEKOTOPOTO YHCIIA ICIUTCS Ha 8, TO 3TO YUCIIO YETHO?
Kakoe 4ncno Ha3bIBalOT HAUMEHBIINUM (HaUOOJIBIINM) 3HaUE€HUE (PYHKIIMU HA MHOXKeCTBE?
Kakyto ¢pyHKIIMIO Ha3bIBAIOT Y€THON (HEYETHOMN)?
Kaxuwm cBolictBoM 001aiaeT rpaduk 4eTHOU (HeueTHOM ) hyHKIun?
CdopmynupyiiTe mpu3HaK MOCTOSHCTBA/BO3pacTaHUsl/yObIBaHUS (PYHKITHH.
Kakyro Touky Ha3pIBalOT TOUKOM MakcuMyma (pyHKIMHU? TOUKONH MUHUMYMa QpyHKIUNA?
Kakyro ¢yHKIIMIO HAa3bIBAIOT CTENEHHON (YHKLHEN ¢ HATypalbHBIM NOKa3aTeneM?
0. Chopmynupyiite cBolicTBa QyHKIHH Yy = X"
11. Kakyro pyHKIIHIO Ha3bIBAIOT CTENIEHHOM (DYHKIMEH ¢ LeNbIM oKa3aTenem?
12. Kaxas durypa sasercs rpadpukoM GpyHKIuN y = x°?
13. Chopmynupyiite cBoiicTBa GpyHKImH y = X", N € N.
14. Yto Ha3bIBaIOT KOPHEM N-H CTereHn u3 yucia a, rmen € N, n > 1?
15. ITpy KakKX 3HAYEHUSX 2 IMeeT CMBICH BeIpakenne 2k+1/a, ke N?
16. Yrto Ha3bpIBarOT apu(hMETHIECKIM KOPHEM N-i CTETIEHN M3 HEOTPHUIIATEIEHOTO YHCTIa a, T/Ie
neN,n>1?
17. TIpu KakuX 3HAYEHHAX a HIMEET CMBICH BhIpaxeHne?/a, ke N?
18. Cdopmynupyiite coiicTBa hyHKIMH y = 2k+14/a, ke N.
19. Copmymupyiite cBoiictBa Gynkmnn y = 2k/a, ke N.
20. ChopmynupyiiTe CBOMCTBAa KOPHS N-1 CTEIICHHU.
21. Kakyro ¢yHKITMIO Ha3bIBAIOT CTEIICHHON (DYHKIIMEH ¢ palMOHAILHBIM TIOKa3zareiemM?
22. Chopmynupyiite CBOMCTBA CTENICHU C PAllMOHATILHBIM [10Ka3aTeIeM.
23. Kakoe ypaBHEHHUE Ha3bIBAIOT UPPALMOHAIEHBIM?
24. O6e yacTu ypaBHEHHsI BO3BEIU B HEUETHYIO cTemnieHb. O0s3aTeIbHO JIM MCXOJHOE H
[IOJIy4EeHHOE YpaBHEHUs Oy1yT PaBHOCHIIbHBIMU?
25. O6e yacTu ypaBHEHMsI BO3BEJIU B YETHYIO CTeneHb. O0s3aTeNIbHO JIM HCXOAHOE U MOJyYEHHOE
ypaBHEHHUs OyAyT paBHOCUIbHBIMU?
26. Kak MO>XHO BBISIBUTH [IOCTOPOHHUE KOPHU YpaBHEHUsA?
27. Kakyo TeopeMy M Kakoe CIIEACTBUE W3 HEE HCIHOJb3YIOT MPHU PEIIEHUH [O0KA3aTeNIbHBIX
ypaBHEHUH/HEPaBEHCTB?
28. Uto Ha3bIBAIOT JOrapru(pMOM MOJIOKUTEILHOrO rciia b mo ocnoBanuto a?
29. Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTApU(PMUYECKUM TOKAESCTBOM?
30. Kakoii morapudm Ha3bIBaIOT JECATUIHBIM?
31. Cpopmynupyiite cBoiicTBa Torapu(mMoB.
32. Kakyro pyHKIHMIO Ha3bIBAIOT JIOTApU(PMUUIECKOI?
33. Copmynupyiite cBoiicTBa NorapumMuueckoil pyHKIHH.
34. Kakyio TeopeMy U Kakoe CJIEICTBHE U3 HEe€ NMPUMEHSIOT MPU pelIeHUH JIOrapu(GMUIECKUX
ypaBHEHUH/HEPaBEHCTB?
35. Uto Ha3bIBaIOT YIJIOM B OJIMH pajuaH?
36. KakoBa paguanHast Mepa yria, paBHoro 1°?
37. YeMy paBHa JAJIMHA IYTU OKPYKHOCTHU paauyca R, conepxareii o pag?
38. Uto Ha3bIBAIOT KOCHHYCOM YIJIa MOBOPOTa? CHHYCOM YIJjla MOBOPOTa? TAHI€HCOM yIJia
noBopora?
39. KakoBa o6nacTb onpeaeneHus GyHKIUU y = sin X? y = COS x?

ROoNoOA
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KakoBa o6sacth 3HaueHuii QyHKIUU y = SiN X? y = COS x?

UYemy paBeH sin (o+27n), rae N € Z? cos (o+2nn), rae N € Z?

KakoBa o6nacts onpeznenenus pyHkuuu y = tg X?

KakoBa o6nacts 3Hauenuit pyHkuuu y = tg X?

Uemy paseH tg (o+2nn), rae N € Z?

Koraa rosopsr, uro yron a sBusercs yriom | gerseptu? Il uerBeptu? Il werseptu? 1V
4yeTBepTu?

Kakue 3HaKu IMEIOT CHHYC, KOCHHYC U TAHT'€HC B KAXKIO0W M3 KOOPAMHATHBIX YeTBEPTEH?
Kakune u3 TpuroHomMeTpuueckux (GyHKIUHN SBISAIOTCS YETHBIMU, a KAaKUE - HEYCTHBIMH?
Kakyto ¢pyHKIIMIO Ha3bIBAIOT MEPHOIMYECKON?

Kakoe paBeHCTBO HA3bIBAIOT OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM?

Kakoe Tox1ecTBO CBA3BIBAET TAHT€HC U KOCHHYC OJIHOTO U TOT'0 ’K€ aprymeHnra’?
Cdhopmynupyiite npaBuiia, KOTOPHIMH MOKHO PYKOBOJICTBOBAThCS MIPU MMPUMEHEHUH (HOPMYIT
MIPUBEICHHUS.

Yto Ha3bIBAIOT apKKOCHHYCOM uuciia b?

Kakoii Bun umeer hopmyiia KopHe# ypaBHeHHs COS X = 1?7 cos X = 1?7 cos x = 1?

[Mpu kakux 3HaueHUsx b umeer kopHu ypaBHeHHe SiN X = b?

UTto Ha3bIBalOT apKCUHYCcOM uucia b?

Yro Ha3bIBAIOT apKTaHreHCOM uncia b?

HasoBute popmyny kopHeli ypaBHeHus tg x = b.

UTto Ha3bIBaIOT NpuUpalieHueM QyHKINUU B TOUKe?

[To xakoil popmyre onpenenstoT MTHOBEHHYIO CKOPOCTh?

I[To xaxoii hopmyrie onpeaenstoT yrioBoi ko3pPuineHT kacaTenbHol k rpaduky GpyHkunU B
TOYKe?

CdhopmynupyiiTe TEOpEMY O MIPOU3BOAHOM: 1) CyMMBI; 2) MPOU3BEACHHMS; 3) YaCTHOTO.
Kakoii Bua MMeeT ypaBHEHHE KacaTelbHOM, MPOBEACHHON K rpaduky QyHKIwH / B TOUKE C
abCcImccon xn?

Chopmynupyiite mpu3HaKk TOUKA MAaKCUMyMa; TOUKH MUHUMYyMa.

OnumuTe, Kak HAWTH HanOOJIbIIIee M HAaUMEHbIee 3HaUeHus quddepeHmpyeMoi GyHKITUN
Ha mpoMexyTke [a; b].

Onumure 1IaH UCCIEOBaHUS CBONCTB (DYHKIIUU.

Kakyro ¢yHKIIMIO HAa3bIBAIOT IEPBOOOPA3HOM NaHHOM (PYHKIIMHU HA 3aJaHHOM ITPOMEXYTKe?
CdopmynupyiiTe OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

Kakyto 3anuch Ha3bIBalOT OOIIMM BHIOM IepBOOOpa3HbIx ¢yHkiuuu f Ha 3amaHHOM
MPOMEKYTKE?

ChopmynupyiiTe mpaBuiia HaX0KISHUS TEPBOOOPA3HOM.

Kakyto ¢urypy Ha3pIBaloT KpUBOJIMHEHHON Tpanenuei?

[To xakoii popmyre MOKHO BBIUMCIIHUTD IUIOIIA/(b KPUBOJIMHEHHON Tpaneuun?

Yro Ha3BIBAIOT ONpeaeaEHHbIM HHTerpaioM (yHkimu f Ha mpoMexyTtke [a;b]?

Kakoe paBeHcTBO HazbIBatoT ¢popmynoit Herotona-Jleli6Huma?

Onumurre, KaKo€ MHOKECTBO HA3bIBAIOT YHOPSAIOUECHHBIM.

UTo Ha3bIBAIOT MEPECTAHOBKOW KOHEYHOTO MHOXKECTBA?

Kak Ha3pIBalOT U 0003HAYAIOT IPOU3BEIEHHUE MEPBHIX N HATYPAIbHBIX Yncen?

Ilo xakoil Qopmyrne MOXHO BBIYUCIUTH KOJUYECTBO IE€PECTAHOBOK N-3JIEMEHTHOTO
MHOXeCTBa?

YTo Ha3bIBAIOT pa3MelICHHEM U3 N AIEMEHTOB 10 K 3eMeHTOB?

ITo kakoit Gopmyne MOMXHO BBIYMCIUTH KOJMYECTBO pasMELIEHUH M3 N-3JIEMEHTHOTO
MHO>KeCTBa 110 k 311eMeHTOB?

Yro Ha3BIBAIOT COYETAHHEM U3 N BJIEMEHTOB 110 K 2IeMEHTOB?

Mo xako#t (opmyse MOKHO BBIYHCIUTh KOJMUYECTBO COYETAHUI U3 N 31eMEHTOB 10 K
JJIEMEHTOB?

Uto Ha3bIBAIOT MEPECTAHOBKOM KOHEUHOTO MHOXecTBa?

Yro Ha3bIBAIOT pa3MeIlleHHEM N-2JIEMEHTHOTO MHOXKeCTBa 10 K a1eMeHTOB?



84. Yto Ha3bIBaIOT COUYETaHUEM N-3JIEMEHTHOTO MHOXeCTBa 110 K 311emeHToB?

85. Kakyto ¢popmyny HazbiBatoT OuHoM HproToHa?

86. ChopmynupyiiTe cBOICTBa TpeyroiabHuKa [lackais 1 OMHOMHAIBHBIX KO PHUIIMCHTOB.
87. Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coOpITHE HA3BIBAIOT OOBETMHEHUEM JIBYX COOBITHIA U KaK €ro 0003Ha4aroT?

89. Uemy paBHa BEepOSITHOCTb O0OBETMHEHHUS ABYX HECOBMECTHBIX COOBITHI?

90. Kakoe coObITHE Ha3bIBAIOT IIEPECEUCHUEM JIBYX COOBITHI 1 Kak ero 0003HavaroT?

91. Kak MO>KHO BBIYUCIIUTH BEPOSITHOCTh OOBEAMHEHUSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOTIOJTHEHHUEM COOBITHS U KaK ero 0003HaYaroT?

93. Kak MO>KHO BBIYHCIIUTH BEPOSITHOCTD JOTIOJTHEHUS COOBITHS?

94. Kakue 1Ba cOOBITHS HA3BIBAIOT HE3aBUCUMBIMU?

95. Kakue iBa cCOOBITHS HA3BIBAIOT 3aBUCHUMBIMHU ?

96. Kak HaiiTH BepOSITHOCTH MEpeceueHNs] HE3aBUCUMBIX COOBITHI?

97. Yto Ha3bIBAIOT CITyYaHON BETMIUHON?

98. Uto Ha3pIBAaIOT MHOXKECTBOM 3HAUCHH CITyJaifHON BETMYNHBI?

99. Yrto Ha3BIBAIOT pacIpeesieHHeM BEPOSTHOCTEH CITyqaiiHO# BETMUNHBI?

100. Kakoe pacrpeneneHne BepOSTHOCTEH HA3bIBAIOT OMHOMHUAIBHBIM?

101. Yro Ha3BIBAIOT MaTEMATUIECKUM OXKHJIAHUEM CITy4ailHOW BETNIHHBI?

102. Kak B MaTeMaTHKe Ha3bIBAIOT TIEPBOHAYAILHBIC TOHATHS, KOTOPHIM HE JTAFOT OTIPEICIICHUS ?
103. Kakwue ¢purypsl BXOIAT B CIUCOK OCHOBHBIX MOHSTHI CTEpEOMETprn?

104. B kakoM cirydae TOBOPSAT, YTO TpsiMast mepecekaeT MI0CKOCTh?

105. B kakoM cirydae TOBOPSAT, YTO TUIOCKOCTH MTEPECEKAOTCS?

106. HazoBuTe n3BEeCTHBIC BaM MIPOCTPAHCTBEHHBIE (PUTYPHI.

107. U3 kakux GuUTyp COCTOUT MOBEPXHOCTh MHOTOTpaHHUKa? Kak X Ha3bpIBatOT?

108. UYto Ha3wIBaroT peOpamu MHOTOTpaHHUKA? BepmmHamMu MHOTOTpaHHHUKA?

109. Kakwue BBl MHOTOTPAHHHUKOB BbI 3HaeTe? OMUIIUTE 3TH MHOTOIPAaHHUKH.

110. Kakwue cymecTBYIOT CiIy4ar B3aMMHOTO PACIIOJIOKEHUS JBYX MPSAMBIX B TIPOCTPAHCTBE?
111. CdopmynupyiiTe MpU3HAK TAPALIETHHOCTH MPSIMON U TUIOCKOCTH.

112. CdopmynupyiiTe MpU3HAK NAPATIICTHPHOCTH JBYX IJIOCKOCTEH.

113. YTo Ha3BIBAIOT YIJIIOM MEXIY ABYMS MEPECEKAIOMIMMHUCS TTPSIMBIMHU?

114. Yemy paBeH yros Mexay JByMs HapajjielbHbIMU IPAMbIMU?

115. Yro Ha3bIBAIOT YIJIOM MEXAY ABYMS CKPELIUBAIOIIUMUCS MPSMBIMU?

116. CdopmynupyiiTe NpU3HAK NEPICHAUKYIIPHOCTH MPSIMOU U TUIOCKOCTH.

117. Yro Ha3bIBaIOT PacCTOSIHMEM OTTOYKM JI0 IUIockocTu? PaccrosiHueM OT mpsMoil 1o
napajuieJIpHOH eil mockoctu? PaccrossHueM Mex Iy AByMs NTapajuleIbHbIMU IIOCKOCTSIMU?
118. Cdopmynupyiite TeOpeMy O TpeX MEePICHINKYIIpax.

119. Yemy paBeH yroia MexJy NpsIMOH U IUIOCKOCTBIO, €CIIH MpsiMas MapajuieibHa IIOCKOCTH?
[Ipsimast npunaanexxuT miaockoctu? Ipsamas neprneHMKysipHa IIOCKOCTH?

120. Kakyto ¢urypy Ha3pIBarOT JIMHEHHBIM YIJIOM IBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIMYMHON JBYTrpaHHOrO yria?

122. Kak HaliTu paccTOsIHUE MEXAY ABYMSI TOUKAMHU, €CJIM U3BECTHBI UX KOOPAUHATHI?
123. Kakoii BeKTOp Ha3bIBAIOT HYJIEBHIM?

124. Yro Ha3bIBAlOT MOYJEM BeKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOPA Ha3bIBAIOT PaBHBIMU?

127. Kak HaliTH MOJly b BEKTOpPA, €CJIM U3BECTHBI €r0 KOOPUHATHI?

128. Onummure npaBuIo TPEyrojJbHHUKA Ul HAXOXKACHUS CYMMbI BEKTOPOB.

129. Onummre npaBuiIo NapaiesorpaMma sl HaX0XKJIEHUsI CYMMBI JIByX BEKTOPOB.

130. Omnummre npaBuIIo Napajiesenunesa Ui HaX0KIeHUs CyMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBAIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. ChopmynupyiiTe coueTaTeabHOE U paclpeieIuTeNbHble CBOMCTBa YMHOKEHUS BEKTOpa Ha
YHCIIO.

133. Kakwue BeKTOpbI Ha3bIBAIOT NEPIEHIUKYIIPHBIMU?
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UTo Ha3bIBaIOT CKAJISIPHBIM IIPOU3BEICHUEM JIBYX BEKTOPOB?

UTo Ha3pIBalOT MHOI'OI'PAHHUKOM ?

Kakue rpanu MHOrorpaHHMKa Ha3bIBalOT COCEHUMU?

UTo Ha3bIBAIOT IBYTPaHHBIM YIJIOM MHOTOTpaHHMKA?

Kaxoilt MHOrorpaHHUK Ha3bIBatOT BBITYKJIBIM?

UTo Ha3bIBAIOT IPU3MOI?

UTo Ha3bIBaOT BHICOTOM MPU3MBbI?

Kakyro nmpusmy HazbiBaroT npsimoit? HakinoHHo#?

Kakyro npu3my Ha3bIBalOT PaBUIIbHOMN?

UTo Ha3bIBAIOT MAroHaJIbHBIM CEYEHUEM MPU3MBbI?

UTo Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH MPU3MBI?

Yemy paBHa 1u10111a/1b OOKOBOM MOBEPXHOCTH NMPSAMOM IPU3MBI?

UTto Ha3bIBAIOT Mapaienenuneom?

Kakwue rpanu napasienenunesia Ha3bIBatOT POTHUBOJIEKAIUMU?

Kakoii nmapamienenunes Ha3bIBalOT IPSIMbIM?

Kakoii napamienenunes Ha3bIBatOT NPSIMOYTOJIbHBIM?

UTo Ha3bpIBaIOT U3MEPEHUSIMU MPSIMOYTOJILHOTO Mapaliienenumneaa’?
Kaxum cBolicTBOM 001a1a10T AMaroHany napasienenurmnea’?
Chopmynupyiite TeopeMy 0 KBaJpaTe TUaroHaay MpsIMOYroJIbHOTO apasuleenunesa.
UTo Ha3BIBAIOT MUPAMUION?

UYT0 Ha3bIBAOT BBICOTOM MUPAMUIBI?

Kakoe cedyeHre Ha3bIBalOT 1MaroHaabHbBIM CEYEHUEM MUPAMUIbI?

Kaxyro nupamuy Ha3pIBarOT NPAaBUIBHON?

Uro Ha3pIBatOT anogeMoii MpaBuIbHON MUpPaMUIbI?

UTO Ha3BIBAIOT TIOMIABI0 OOKOBOI MOBEPXHOCTH MTUPAMUIBI?

Uemy paBHa TUIOIIAs OOKOBOM MOBEPXHOCTH MPABUIILHON TUPAMHUIBI?
OnummuTe, KaKO MHOTOTPAHHUK HA3bIBAIOT YCEYEHHOU MUPAMUION.
OnuimmuTe 3IEeMEHTHl YCEUEHHON TUPaMU/IbI.

Kakyro yced€Hnyro nupamMuay Ha3bIBalOT MPABUIBHOMN?

Uto Ha3pIBarOT anogeMoil MpaBUIILHON yCeUEHHON TUPaMHUIbI?

UT0 Ha3BIBAIOT IUIOMIABI0 OOKOBOM MOBEPXHOCTH YCEUEHHOU MUPAMUIBI?
Uemy paBHa 11011316 O0KOBOW MMOBEPXHOCTH MPABUIILHON YCEUEHHON MTUPAMHKIBI?
Kaxkoe Teno Ha3bIBaIOT MWJIMHIAPOM?

Onumure, 4TO Ha3bIBAIOT OOKOBOW MOBEPXHOCTHIO IIUIUHPA.

UTO Ha3bIBAIOT OCHOBAHUSMM LIWJIMH]IpA?

Kaxkoe Teno Ha3pIBalOT TEJIOM BpAILICHUS?

UTO Ha3bIBAIOT OCEBBIM CEYEHUEM LUIUHApaA?

N3 kakux ¢uryp coctout pa3BépTka nuuauHApa’?

[To xakoii popmyre BHIYUCISAIOT IJIOHIaAb OOKOBOI MOBEPXHOCTH HUIHHApA?
[To xakoil popmyre BHIYUCISAIOT IO/l OTHONW MOBEPXHOCTH IUIUHApPA?
Kaxkoe Teno Ha3zpBatOT KOHYCOM?

Onumunre, 4TO Ha3bIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

Uro Ha3pIBatoT ocHOBaHMEM KoHyca? Ocbro koHyca? BeicoToi koHyca?
UYTo Ha3bpIBaIOT OCEBBIM CEYEHHEM KOHYyca?

W3 yero cocrout pa3BépTka KoHyca?

UTto npUHUMAIOT 3a IUI0Ia b OOKOBOIl MOBEPXHOCTH KOHYca?

o kako#t Gpopmyiie BBIYUCISIOT MJIO0MIa b OOKOBOM MOBEPXHOCTH KOHYca?
o xako#t popmyiie BBIYUCISAIOT IJIONIA/Ib TOJHOM NOBEPXHOCTH KOHYyca?
Uto Ha3bIBatOT OOKOBOM MOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

UTo Ha3bIBalOT OCEBBIM CEYEHHEM YCEUYEHHOTO KOHyca?

UTo NpUHUMAIOT 3a IUIOIAAb OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYyca?
o kako#t popmyse BBIYUCIAIOT IJI0I1a1b OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYca?
Uto Ha3bIBatoT cdepoit?



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

Uto Ha3bIBaIOT 11apoM?
UTo Ha3BIBAIOT AUAMETPOM Iapa?
UTto Ha3bIBaIOT 00BEMOM Tea?

5.2 llpuMepsbI cCaMOCTOATEIBLHBIX PadoT

Uto Ha3BIBAIOT pasnycoM chepbl; TuaMmeTpom chepbi?
Uemy paBeH auameTp cdepsl, eciau e€ paanyc paBeH I?

Uro 3HAaYUT U3MEPUTH 0OBEM MHOTOTPaHHUKA?

[To xakoit popmyIie BEIYHCISAIOT 00BEM MPU3MBI?

[To xakoit popmyre BEIYUCIIAIOT 00BEM THpPaMUIBI?

[To xakoit popmyre BEIYUCIAIOT 00bEM YCEUEHHON TUPAMUIBI?
o kako#t Gpopmyiie BBIYUCISAIOT 00bEM KOHyca?

I[To kako#t popmyse BEIYUCISAIOT 00BEM YCEUEHHOTO KOHYyca?
Mo kakoit popmyse BIYHCISAIOT 00BEM HuHHApa?

[To xakoil popmyrne BHIYUCIAIOT 00BEM 1mIapa?

UTo Ha3bIBAIOT IJIONIA/IbI0 TOBEPXHOCTH 11apa?

[To xakoil popmyre BHIYUCIAIOT MJIoLaab chepnl?

1. CamoctosrenbHas padota Nel. Pa3BuTHe NoHSATHS O YHCIIE.

Bapuanr 1
1. TlpencrtaBpTe B  BUIAE OECKOHEUHOU
NECSITUYHOM MEePHOINUECKON npobu
panroHabHbIE YNCIIa:
23 —5:8-—41:
4 7 15 6
2. Haiimure 3 apobu, KoTopwie OymyT

GOJIBIIIE -2, HO MEHBIIIE £

11 11
332B51111§cnmi%: )
1 4 -2 _)+ o (4,254 — 1,134:0,28)

49 49 147 3
+1,114
4. Bpruucnute npuOIMKEHHO:
1,0063
5. IlpeoOpa3yiiTe (ympocTtute)
paIoHATLHOE BBIPAKEHHE:
y: 1—-x? 1-—xy?

x+1 y-—-1 y—1
6. Pemute ypaBHeHuE:
2x*—=5x242=0
7. Pemmre HEpaBEHCTBO:
(Bx—2)2—4x(2x—-3)=0

BapwuanT 2
1. TlpencraBpTe B BHAE OECKOHEUYHOU
IECATUYHOMN MIePUOINYECKON Ipoou
paIMoHaIbHBIC YUCIIA:
31 —6:5-_52:
4 13 11 9

2. Haiigute 3 npo6u, KoTopbeie OyayT O0JbIIe
S, HO MeHblie 5.
13 13

3. Brruucaure:
61 11

1 1 7
[8,6 Z— - (5% - 41—2)] . (E Zﬁ + 1,34)
4. Beraucinute TpUOINIKEHHO:
1,0015
5. IIpeoOpa3yiite (yIpoCTHTE) pallMOHATILHOE
BBIpAKCHUE:
a b —a?b
ab+b ab-—a
6. Pemure ypaBHEHuUe:
2x*—=3x2+1=0
7. Pemnte HEpaBEHCTBO:
x(3x—2)—(2x—-3)2<0

b2 —a

-1

2. CamocrostenpHas pabota No2. OyHKIHMH U TpaduKu

Bapmuanr 1
1. Oynkuums 3amana popmymnont f(x) = x=3,

x+4
Haiinure: a) f(1); 6) £(0).
2. Haiinute obnacte omnpeaeneHuss QpyHKIUN

f(x) =vVx -3
3. Haiinute MHOXECTBO 3HaYeHHH (QYyHKIUU
fx) =x2+4

4. SIBngercs JIM  YETHOM WM HEYETHOH
byukuus: a) f(x) = 7x3 — 5x5;

Bapuanr 2
1. Oyukims 3amaHa Gopmymnoit f(x) = =3,

x+4
Haiigure: a) f(2); 6) f(—1).
2. Haiigute obnacth omnpeaeneHuss QyHKINUN

fx) =vx+4
3. Haiimute MHOXXeCTBO 3Ha4YeHHH (YHKIIHH
f(x) =2x2 -1

4. SBngerca M YETHOW WIM HEYETHOU
Gyskuust: a) f(x) = x5 + 2x3;




6) f(x) =x
2x—8

5. Ha pucynke nzobpaxen rpaduk GpyHKuun

y = f(x), onpenencHHOM HA IPOMEKYTKE

[-3,5; 5]. [lomw3ysick rpadukom, HaitnuTe:

a) f(=2);

0) 3HaueHus X, P KOTOpbIX f(x) = 3;

B) HyJU (YHKIIUY;

r) HauOOJIbIlICe W HAWMCHBIICE 3HAUCHUS

bynkimu;

1) o0nacTh 3HaUeHUH QyHKINY;

¢) KOJIMYECTBO KOpHEe# ypaBHeHus f(x) = a B

3aBUCHMOCTH OT 3HAYCHUS 4

z )
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6. Ha pucynke nzoOpaxeH rpaduk GyHKIuN
y = f(x). Iocrpoiite rpaduk QyHKIUK:

)y =f(x)+2;6)y = f(x—3).

VA

6) fx) =x

2x+8
5. Ha pucynke uzo0paxen rpadpuk GpyHxkuun

y = f(x), onpeieieHHOM Ha IPOMEKYTKE

[-4; 5]. IToap3ysichk rpadukom, HalUTE:

a) f(—=2);

0) 3HaueHwus X, P KOTOphIX f(x) = 3;

B) HYJU (YHKIUY;

') HauOOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUS
INZINIVIH

1) 00J1aCTh 3HAUEHUN (DYyHKIINH;

€¢) KOJMYECTBO KOpHEel ypaBHeHus f(x) = a B
3aBUCHMOCTH OT 3HAYCHHS 4
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6. Ha pI/_I_c-yHKe n3o0paxeH rpadpux GyHKIUHA
y = f(x). IHocrpoiite rpapuk (yHKIUH:
a)y=f(x)+2,6)y=[f(x-3).

i T
HAH

Y

,-_7.___\_&& / _‘\\

3. CamocTtosrensHas pabora Ne3. KopHu, crenenu u sorapudmol

Bapuanr 1
1. dynkius 3agana popmyoit f(x) = x16.
Cpasuure f(5,6) u f(2,4).
2. Haiigure 3nauenue BLIpa)KeHIiI;[Z
432
a) 338 + 45v=32 + 4625, 6)____.
N
3. Pemure ypasHenue Vx = 2
4. Ynpoctute BbipaxeHue:
3
a) 8/a3; 6) Vm2Vm.

5. Haiigute 3HaueHUe BBIPAKEHUS:

Bapuanrt 2
1. Oyukuus 3agana popmysoit f(x) = x1°.
Cpasuute f(3,6) u f(1,8).
2. Haiinute 3HaueHHe BHIpOKEHUS:

a) 5416 — 23V/=216 — &\/64; 6%.

3. Pemure ypaBHeHUE Vx =2
4, YnpocTute BblpaxeHMe:

a) a7, 6) Vm3Vm3.

5. Haiinute 3HaueHue BBIpAKCHUS:




T
a) 1253, 6) 3208,
6. IlpeacraBbTe BBIpOXXKEHHE B BUJE CTETICHU
WM NIPOU3BEACHUSA CTEICHEN

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Pemmre ypaBHenue V2x + 8 = x

1
m—3m3
8. Cokparute 1podhr ——7——
m3—3
9. Pemute ypaBHEHHE
5¥+1 —3.5x = 250
10.Haiigure o6nacTh onpeneneHus GyHKIUU
y = lgl4x — 1)
11.Pemute ypaBHeHHE
logi(3x + 4) = -2
3

12.Pemmte HEPABEHCTBO
logoo(x — 4) =10goo(8 — x)
13.BerunciuTe 3HaYCHUE BRIPAKCHUS
logo 27 + loge 3
2log2 6 —log2 9
14 Haiingute KOpeHb YpaBHEHUS
logz x + log2(x —3) =2
15.PemnTe HEpaBEHCTBO
logos2x —logosx —2 =0

1

a) 32-5; ©6) 16125,

6. IlpeacraBbTe BhIpOKEHHE B BUJE CTEIICHU
WU TIPOU3BEACHUS CTEIICHEN

(a0,6)6 . (a0,4-)—7: (a—1,6)—3

7. Pemmre ypasrenue V2x + 48 = —x

2
m+7m5
8. Cokparute 1podp —=——
m5+7
9. Pemute ypaBHEHHE
2X 4 2x=3 =172
10.Haiigure o6nacTs onpeaeneHus GyHKIUU
y = 1g(6 — 4x)

11.Pemure ypaBHEeHHE
logo1(10x —7) = —1
12.Pemmte HEPaBEHCTBO
log2(6 — x) <log2(x + 1)
3 3

13.Beruncnute 3HaYEHUE BRIPAKCHUS
logs 128 — logs 2
2logs 2 + logs 9
14.Haiinute KOpeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemnte HepaBEHCTBO
logo2s2 x +1logoz2sx —2 =0

4. CamocrostenbHas padota Ne4. OCHOBBI TPUTOHOMETPUH

Bapuanr 1

1. Haiigure 3HaYCHHME BBIPAKEHUS
4
3
2. YupocTute BEIpaXKCHHUE

cos? a + sin? a + tg?f
3. Ymopocrture BeIpakeHHE:
a) cos(a — B) —cos(a + B)
0)sin S cos 4 + cos ff sin4f

2t t n + 2 si T[
g cg(—6) cosm — 2sin

sin 2«
B

2sina
4. Jlano: sina = —=2, cosf=—-L2 <

13 13
a< 3_;, ”E< B < m. Haiigure sin(a + )
5. JlokaxuTe TOXKIECTBO:
1 1 )
— =tgla
1—-tga 1+ tga &

6. Pemmure ypaBHenue sin 4x = —¥2

2

7. Pemmure HepaBeHCTBO cosx <1
2

Bapuanrt 2
1. Haiigute 3HaYeHUE BBIPAKESHUS
2tg (= 5) ctg = + si 31 4 cos
g( 6)cg3 sin— cos
2. YupocTuTte BeIpaKCHUE

cos? a + sin? a + ctgla
3. Ympoctute BbIpaKeHUE:
a) sin(a + ) — sin(a — B)

0)cos 6 cos 4a — sin 6« sin 4a

2cos? a
sin 2«
4. Hawo: cosa = 0,6, sinf =—0,823Z <
2

a<2mur<f< 3_7;. Haiimure cos(a + )

5. JlokaxuTe TOXJIECTBO:

tga tga
+ = tg2a
1—-tga 1+tga ~
6. PemmTe ypaBHeHHe cOs 6x = —¥3

2
7. PemmTe HepaBeHCTBO Sin x > Y3
2

5. CamocrosrtenbHas padota NeS. IlpousBoaHas u e€ npumMeHeHue




Bapuanr 1
1. Haiigure npou3BoaHYIO PYHKIIHH:
2

a) f(x) = x;"‘ x7
0 () =5,
B) f(x) = tg4x

2. Beruncinre 3HaueHNE MPOU3BOAHON (QYHKIIMN
f(x) = (3x — 2)> B TOUKE X0 = 1
3. HaitnuTe nmpon3BomHyto ¢ yHKIIAW:
a) f(x) =Vé6x =7
6) f(x) = cos%
4, Teno gBuraercss mo KOOPAWHATHOM
npsiMoii o 3akoHy s(t) = 3t2 — 2t + 1
(mepemereHue u3MepsieTcs B METPax, BpeMst —
B CeKyH/1ax). UeMy paBHa CKOPOCTb Tea 4epe3
3 ¢ mocye Havaja ABMKEHUS?
5. Uemy paBeH yriaoBodl K03hGUIIMEHT
KacaTelbHOU K rpaduky QyHKIMH

y =x3—2x
B TOYKE C aOCIIUCCOH xo = —17?
6. Kakoe ypaBHeHHE nMeeT KacaTellbHas

x rpaduky pynkuun f(x) = %B TOUKE ¢
x—
a0CIMCCOA xo = 2.
7. Yemy paBHO HaWMEHbIIIEE 3HAYCHUEC
byukiuu y = x + 4 Ha npomexyrtke [1;3]?
X

8. Uccnenyiite pyHKIHIO

y =16x3 —12x%2 — 4
U rocTpoiTe e€ rpaduxk.

BapuanT 2
1. Haiiaure npou3BOIHYIO QYHKIUU:
4 3

) f(x) =k r
O fw =1,
B) f(x) = tg 2x

2. BolumciuTe 3HAaYeHHWE TIPOM3BOAHONW (YHKIUU
f(x) = (3x +4)* B TOUKE X0 = 1

3. Haiigure npon3BoaHYI0 QYHKINK:

a) f(x) =V8x +1

6) f(x) = sin%

4. Teno nBuraercs N0 KOOPAUHATHOM MpsIMON
1o 3aKOHY s(t) =3t2—-2t+1
(mepeMenieHne U3MepsIeTCsl B METpax, BpeMs —
B CeKyHJ1ax). YeMy paBHa CKOPOCTb Telia 4epe3
4 ¢ mociie Havana IBKEHU?
5. Uemy paBeH yriaoBod Kodh UIHEHT
KacaTeJbHOU K rpaduky QyHKINH

y =x3—2x
B TOUKe ¢ abcuuccoit xo = —2?
6. Kakoe ypaBHeHHe HMeeT KacaTelbHas K

rpaduky pynkmuu f(x) = 5"_"': B TOYKE C
x_
a0cruccon xo = 1.
7. Uemy paBHO HauOoJjblliee 3HAYCHHUE
byukiun y = x + 24 Ha npomexytke [1;3]?
X
8. Uccnenyiite pyHKIHIO
y =2x34+9x% + 12x
U TocTpouTe e€ rpaduk.

6. CamocTtosTenbHas padora Ne6. MHTErpas u er

O IIPUMCHCHUC

Bapuanr 1

byukuun f(x) = x — 3. Uepe3 kakyw wu3
JAHHBIX TOYEK MpoXouT rpaduk Gynkuuu F,
ecmu F(2) = 5?

a) (0;8); ©) (-2;17),

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

3. BbrunciauTe UHTErpa:
3

a x2 dx

N

Bapuanrt 2

1. Haiigute oOmmii Bum nepBooOpasHoi | 1. Haligure oOmmi Buj mepBooOpa3HOM
dbyHKINH: GyHKIINU:
a) f(x) = 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) = 2x
0 fO) =4 () =&
X X
e) f(x) = et e) f(x) = e5r
2. @yuxuusa F ssnsercs mepBooOpasHoi | 2. dynkiuss F  sBasercss mepBooOpasHOi

dyakmn f(x) = x — 3. Uepes kakyo u3
JAHHBIX TOYEK MPOXOAUT rpaduk ¢pynkuuu F,
eciu F(2) = 5?

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

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

3. Beruucnure uHTErpa:

a) f: 2x% dx




6) [3 sin 3x dx

4. Beruucaoure IIomaab burypsi,

n300paKeHHON Ha PUCYHKE.

y=cosx

x
=
2

(%]
[-IE]

5. Haiioure

Iomaab
Tpaneuuu, OrpaHUYECHHOM JINHUSIMU Y = 6X —
x2,y=0,x=1,x=3.

KPHUBOJINHEUHOU

6) [3 sin 6x dx

4. Beryucnure IUIOMIagb burypsi,

1300paXKeHHON Ha PUCYHKE.

4

5. Beruucnure IJI0IAb ¢burypsi,
OTPaHWYCHHOW JIMHUSAMHU Y = X2,y = 2 — X,

7. CamoctostenbHas padora Ne7. KomObunaTtopuka

Bapuanr 1
1. CxonpkuMH cIocoO0aMH MOTYT CECTh B
aBToMoOmIb Mapku «Kammua» 5 denmosek,

€CIM  KaKIbIH H3 HHUX MOXET OBITh
BOIUTEIEM?
2. Yepes YKEJIE3HOJOPOKHYIO CTAHIIUIO

JOJKHBI OJTHOBPEMEHHO mpoitu 3 moe3na.
CKONBKUMH CTIOCOOAMHU  JUCIETYEP MOXKET
OpraHu30BaTh MIPOXOXKICHUE COCTABOB, €CITU B
€ro pactopspKeHUH 5 CBOOOIHBIX MyTei ?
3. Pemure B HaTypalbHBIX YHCIaX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJBKO CYyIIECTBYET CEeMU3HAUYHBIX YN CEL,
KOTOPBIE HaIEJ0 JensaTcs Ha 257
5. Pemure B HaTypalbHBIX YHCIaX ypaBHEHUE
C)ZC =120
6. Ha npsamoit ormernnmu 12 Toyek, a Ha
napayuienbHOM el mpsamMoii — 7 Touek. CKOJIbKO
CYIIECTBYET YEeTHIPEXyTOJIbHUKOB c
BEpIIMHAMHU B 3TUX TOUYKaX?
7. JIns mkonbHOM notepen noarotoBuwin 100
OUNeToB, U3 KOTOPHIX 12 BBIUTPHIIIHBIX.
IlepBbiit  ydyenuk BblOupaer Hayrag 10
ounetoB. CKOJBKO CYIIECTBYET BapUaHTOB,
IpU KOTOPBIX OH BBIOEpPET HE MeHee 2
BBIMTPBIIIHBIX OUIIETOB?
8. HaiinuTe oTHOIIIEHUE CYMMBI YHCEI B

Bapuanrt 2
1. Cxonbkumu crocobamu MO>KHO
pacmpenenuTbh S5 ASKYPHBIX IO JTakaM B
MATUATAKHOM OOIIEKUTHH?
2. Uepe3  KeJNE3HOJOPOXKHYIO  CTaHIUIO
JOJKHBl OJIHOBPEMEHHO MpoiiTu 4 moesna.
CKONBKUMH  CcIIOCOOAMU  TUCTIETYEP MOXKET
OpraHu30BaTh MIPOXOXKICHUE COCTABOB, €CITH B
€ro pacropsbkeHu# 6 CBOOOTHBIX IyTen?
3. Pemure B HaTypalIbHBIX YHCTIaX ypaBHEHUE
A2 =20

X
4. CKOIBKO  CYIIECTBYET  IIECTU3HAYHBIX
4yuce, KOTOpbIE HallesIo JaensaTcs Ha 257
5. Pemure B HaTypallbHBIX YHCIIaX ypaBHEHUE
C-2=66
X

6. Ha npsmoit ormernim 14 Todek, a Ha
napauienbHOM e npsMoil — 9 Touek. CKOJIBKO
CYLIECTBYET YeThIPEXYrOJIbHUKOB C
BEpIIMHAMU B ATHX TOYKaX?
7. JIns mikonbHOM notepen noarotosmiu 200
OUIIeTOB, W3 KOTOPBIX 25 BBIUTPHIIIHBIX.
IlepBbiit  ydyeHuk BbiOupaer Hayrag 10
ouneroB. CKOJBKO CYIIECTBYET BapUaHTOB,
Opu KOTOPBIX OH BBIOEpET HE MeHee 2
BBIMI'PBIIIHBIX OMIIETOB?
8. HaiinuTe oTHOIIEHNE CYMMBI YUCEI B
100-ii crpoke TpeyroapHuKa [lackans k cymme
grcen B 200-i cTpoke




100-i1 cTpoxke TpeyronpHuka [lackans k cymme
gucen B 200-i cTpoke

8. CamocrositenpHas padota Ne§. DieMeHTHI TEOpUM BEpPOATHOCTEH M MaTeMaTHYECKOU

CTaTUCTHUKHU

Bapuanr 1
1. B xopoOke nexat 15 mapukos: 10 cunux u
5 3enenbix. KakoBa BeposSTHOCTH TOTO, YTO
HayraJl B3AThIA U3 KOPOOKH IIAPUK OKAKETCS
HKEITHIM?
2. BeposATHOCTh KyNUTh OpakOBaHHYIO THapy
canior HeKoTopoi ¢upmsl cocrasiser 0,023.
Ckonbpko OpakoBaHHBIX  Tap 00yBHU
rapaHTUPOBAaHHO cojepkuT naptus u3 1000
nap caror 3Toi pupmbl?
3. [lpy  mpoBeneHWH  HK3UT-TIONIA  OBLIO
omnporieHo 15 Teicsu u3buparenet, cpeau
koTopsix 600 mporonocoBanu «IIpoTuB Bcex».
Onenure BEpOSTHOCTh COOBITHS, TPU KOTOPOM
n3bupatens royocyet «IIpoTuB Beex».
4. Kaprouku, Ha KOTOPBIX HaNMcaHbl yucia 1,
3, 5, 7, Hayraja  TOCIIEJOBATEIHLHO
BEIKJIAJIBIBAIOT B psil. KakoBa BepoATHOCTH
TOTO, YTO TIOCIIEJAHEH TOJ0XKAT KapTOUKY C
qHUCIOM 57
5. KakoBa BeposATHOCTH TOro, 4YTO IpHU
MO0paChIBAHUM JBYX UTPATbHBIX KyOUKOB Ha
OJIHOM M3 HUX BBINAJAET €AMHULIA, a HA IPYTOM
— Tpoiika?
6. Uemy paBHa MeauaHa
maHHbeIX: 2, 2, 3,4, 5, 6,137
7. OnHOBpPEMEHHO NOAOPOCHIIN TPU MOHETHI.
KakoBa BeposSITHOCTb TOT0, YTO POBHO Ha JIBYX
U3 9TUX MOHET BbINaJeT rep6?
8. B smuke nexar s010ku Tpex coproB: 20
xkenthix, 10 3enenbix u 30 kpacubix. Kakoe
HauMeHblIIee KOJMYECTBO 010K HaJl0 JOCTATh
U3 sUMKAa Hayrajg, 4yToObl T'apaHTUPOBAHHO
B3iTh IO KpaifHell Mepe O/JHO KenToe U JiBa
KpacHBbIX s1010Ka?

COBOKYITHOCTH

BapuanT 2
1. B xopoOke nexat 15 mapukos: 12 cuaux u
5 3enenpix. KakoBa BeposSITHOCTH TOTO, HYTO
HayTaJ B3SATHIA M3 KOPOOKH MIAPUK OKAKETCS
KEITHIM?
2. BeposTHOCTh KyIUTh OpaKkOBaHHYIO THapy
caror HeKoTopoil ¢upmsr coctasiser 0,015.
Ckomnbko OpakoBaHHBIX  Map o0yBH
rapaHTUPOBAHHO cojiepkuT naptus u3 2000
nap caror 3Toi pupmbI?
3. [lpy  mpoBeaeHWW  HK3UT-TIONA  OBIIO
ompomieHo 15 Teicsiu u3bupareneit, cpeau
koTopbix 1500 mporonocoBanu 3a «Kanmunara
H». Onenure BeposATHOCTH COOBITHS, MpU
KOTOPOM H30HpaTeib rojocyeT 3a
«Kagmnoata Hy.
4. Kaprouku, Ha KOTOPBIX HaNKCaHbl ycina 1,
3, 5, 7, HayraJg  IOCJIEIOBATEIILHO
BBIKJIQJIBIBAIOT B psil. KakoBa BeposSTHOCTH
TOT0, YTO TMOCJEIHEH MOJIOKAT KApTOUKY C
yuciom 37
5. KakoBa BeposSITHOCT, TOro, 4TO MpH
noA0packIBAaHUH ABYX UTPATBHBIX KyOMKOB Ha
OJIHOM M3 HUX BBINQJIET MATEPKA, a HA APYrOM
— IBOiKa?
6. Uemy paBHa MeauaHa
maHHbBIX: 2, 3, 3, 4, 6, 6,167
7. OQHOBPEMEHHO MOAOPOCUIIN TPU MOHETHI.
KakoBa BepoSITHOCTH TOro, YTO POBHO Ha
OJIHOM M3 3TUX MOHET BBIMAIET IepO?
8. B smmke nexar s0510ku Tpex coprtoB: 20
s)kenthix, 10 3enenbix u 30 kpacHbix. Kakoe
HaUMEHbIIIee KOJIMYECTBO SI0JI0K HAZ0 AOCTATh
U3 SIIUKa Hayraja, 4ToObl TapaHTUPOBAHHO
B3STh 10 KpailHel Mepe JBa 3eJICHbIX U JIBa
KENTHIX 10510Ka?

COBOKYITHOCTH

9. CamocrosrtenbHas pabora Ne9. IIpsiMble 1 IIOCKOCTH B IPOCTPAHCTBE

Bapuanr 1

1. Yepes xoHup! oTpe3ka MN u ero ceperuHy
K npoBeseHsl mapaielbHble  MpsIMBIE,
NepeceKarolue HEeKOTOPYI IUIOCKOCTh O B
toukax Mi, N1, K1 coorBercTBenHo. Haiinure
nmuHy otpeska KKi, ecnn otpezok MN He
nepecekaet mwiockocts oo 1 MMz =22 cm, NN1
=8cMm.

Bapuanr 2

1. Yepes xoH1bl oTpe3ka AB u ero cepeauny
C npoBeneHsl napajielbHblEe  IPSMBIE,
NIEPECEKAIONNE HEKOTOPYIO IUIOCKOCTh O B
toukax Ai, Bi, um Ci, COOTBETCTBEHHO.
Haiiqure mmny otpeska CCi, eciu O0Tpe3ok
AB ne nepecekaet mockocts oo 1 AAl = 18
cM, BB1 =10 cm.




2. Touku Ai, Bi;, Ci —
npoekiun BepumH A, B, u C
napamenorpamma ABCD  Ha HekoTopyro
IJIOCKOCTh ~ COOTBETCTBEHHO.  llocrtpoiire
MPOEKIIMIO BEPIIMHBI D mapasuienorpamma Ha
3Ty IUIOCKOCTb.

napajieIbHbIe

e B:
A @
ci.®
3. Uepes BepmmHy mpsmoro yrma C

npsiMoyrosibHoro TpeyrosibHuka ABC k ero
TUTIOCKOCTH TIpoBeieH mneprneHaukymsap CM.
Haiigure nmuny ctoponsl AB TpeyrosibHHKa
ABC, ecit CM =8 cm, BM =17 cm, £CAB =
30°.

4. Yepes Bepmmny D mnpamoyrombHHKa
ABCD Kk ero IUIOCKOCTH  TpOBEJCH
nepnenaukynsap DE. Touka E ynanena ot
croponsl AB Ha 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiimute amuny nuaronamm BD,
ecimu DE = 8 cm.

5. YTron Mexy MI0oCKOCTSIMHU TPEyTroNbHAKOB
ABC u ABD pagen 45°. Tpeyronsaunk ABC

— PaBHOCTOPOHHHIT cO CTOpOHOH 4/ 3_CM,
tpeyroibHUK ABD — paBHOOenpennbiii, AD
=BD =+/14 cwm. Haitgute nymmay otpeska CD.

2. Touku A1, Bi, m Di— mnapamnensHbie
npoekuuu BepminH A, B u D
napamenorpamma ABCD Ha HekoTopyro
IUIOCKOCTh ~ COOTBETCTBEHHO.  IlocTtporite
npoekiuio BepmuHbl C mapamienorpamMmma Ha
3TY IJIIOCKOCTb.

B1 ®
Al e
C e
3. Yepes BepmmHy mpsmoro yrma C

npsiMoyrosibHOro TpeyroyibHuka ABC k ero
IUIOCKOCTH TIpoBenieH mneprneHaukymsip CD.
Haiinure mmnry croponsl AB TpeyronsHuka
ABC, eciiu AD =20 cm, CD = 16 cm, £CAB
= 60°.

4. Yepes BepmmHy A  TPAMOYrOJBHHKA
ABCD k ero TIUIOCKOCTH TIPOBEJICH
nepnesaukysasp AP. Haiinure mmHy 3TOTO
nepreHaukyisipa, ecau BC = 12 cm, DB = 13
cM, a Touka P ynanena ot npsimoit BC Ha

V106 cm.

3. VToJ MEX/Ly INIOCKOCTSIMH TPEYrOJIbHIKOB
ABC u AKC pagen 60°, AC =24 cm, BC = BA
=20 cm, KC = KA = 15 cm. Haligure niuny
otpeska BK.

10. CamocrositensHas padota Nel0. KoopauHaTsl 1 BEKTOPBI

Bapuanr 1
1. Tauer Toukm M(3;-2;1) u N(5;2;-3).
Haiigure koopauHatel cepenubl oTpeska MN
U ero JJIUHY.
2. Naunel Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiigure:
a) KOOpJMHATHI BeKTOpoB B A
6) Moynb BekTopa B _
B) KOOpJMHATHI BekTOpa ME 2/8— 368
3. CymiecTByeT JIM NapajulelbHbII MepeHoc,
npu KotopoM obOpazom Touku M(4;3;4)
spisgerca Touka Mi(1;3;0), a oOpa3om ToUKu
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepiuHbI
napaenorpamma ABCD, Touka O(1;3;2) —
TOUKAa  MEpeceueHHss ero  JauaroHajew.
Haiigure xoopaunatel Bepmma C u D
napasuesnorpamma ABCD.

Bapuanrt 2
1. Tauer Ttoukm M(-6;5;3) u N(4;1;-5).
Haiinure koopauHatel cepeaunbl otpeska MN
U €0 JUINHY.
2. Maubl Toukm A(-4;-2;1),
C(2;1;-3). Haitnure: B
a) KOOpIMHATHI BEKTOpOB Bi A
6) Moynb BekTOopa B _
B) KOOpJMHATHI BekTopa M 3B— 24
3. CymecTByeT 1M NapauleibHbIM HepeHoc,
npu KoTopoMm oOpazom Touku M(-1;3;-4)
sBisiercst Touka M1(4;5;-7), a 06pa3oM TOUKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepuuHbI napauienorpamma ABCD.Haitnute
KoopanHaThl BepumHbl C mapanienorpaMma
ABCD u xoopIuHaThl TOYKH IIEPECEUSHUS €T0
nuaroHanei.

B3;-1;-1) u




5. aus! Bektopsl d-2;8;-4) u §1;-4:K). Ipu
KakoM 3HadeHuu K BeKTOpsl # b

a) KOJUIMHEAPHBI;

0) mepreH UK YISIpHBI?

5. Jausl BekTopsl a(1;-4;-3) u k5;p;-15).
[Ipy KakoM 3HAYEHHH P BEKTOPHI M b

a) KOJUIMHEAPHBI;

0) neprneHuKyIsIpHbI?

11. CamocrostenbHas pabora Nel 1. MHOTOTpaHHHUKY U KPYTJIBIE TEa

Bapuanr 1
1. OcHoBanueM npsAMOl NPU3MBI SIBISETCS
MPSMOYTOJIBHBIA ~ TPEYrOJBHUK,  KaTEThI
KoTtoporo paBHel 6 cM u 8 cm. Haiinure
TIJIOIIA/Tb TIOJTHON MIOBEPXHOCTH MIPU3MBI, €CITU
e€ 60KOBOE pedpPO paBHO 5 cM.
2. BoxoBoe pedpo MIPABHIILHON
YeThIPEXyroJibHOM nmupamuiel paBHo 10 cm, a
BelcoTa — 8 cMm. Haiigure 1oromans
JMArOHAIBHOTO CCUCHUS TTUPAMUJIBI.
3. Pagmyc ocHOBaHHsI KOHYyCa paBeH 5 cM, a
obpasyromas — 13 cm. Haiigute miomanb
OCEBOTO CEYCHHS KOHYCA.
4. Ha paccrosanu 4 cM OT IEHTpa Iapa
npoBezieHo ceueHne. OTPe30K, COSTUH IO
IEHTP IMapa W TOYKY IEPEeCEeUCHHs] STOTO
CEYCHHS C MOBEPXHOCTHIO IIapa, 00pa3yeT C
iockocteio cedeHus yron 30°. Haiiaure
IJIOLIA/Ib CEYCHHUS.
5. Beicota munmHIpa paBHa 8 cM, paauyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cMm ot ocu
UWIMHApA TMapajUleibHO el MPOBENeHO
ceuenue. Haligure miomanb dTOro CEUEeHHUs.
6. OcHOBaHMEM TPSIMOW TPHU3MBI SBISICTCS
MPSIMOYTOJIbHUK, OJHA U3 CTOPOH KOTOPOTO
paBHa 15 cMm, a auaronans — 17 cm. Haiigure
00beM Mpu3Msbl, eciti €€ BeicoTa paBHa 10 cMm.
7. OcHoBaHUEM UPAMHU/IBI ABIIETCS
TPEYroJibHUK co cropoHamu 13 cm, 14 cm, 15
cMm. Haiimute oO0bem mnmpamuubl, eciu eé
BBICOTa paBHA 6 CM.
8. O0bem miapa paBeH 36T cMm
JIMaMeTp Iiapa.
9. OceBoe cedyeHHe KOHyca — MPABUIIbHBIN
TPEYrOJbHUK €O CcTOpoHOUW 4cMm. Haiinure
00BeM KoHyca.
10. B HmWKHEM OCHOBaHMHM  IHIUHApA
MpoBeJieHa XopJa AJIUHOW 6 cM, KOTOPYIO
BHUJIHO U3 IIEHTPAa BEPXHETO OCHOBAHUS TOJ
yriaom 60°, a U3 1leHTpa HMKHETO OCHOBaHUS
— mon yriom 120°. Haiinute momans
OOKOBOM MOBEPXHOCTH LIUIUHAPA.

3, Haiiaure

BapuanT 2
1. OcHoBaHMeM NpPAMOIl MHPU3MBI SBISETCS
PaBHOOCIPCHHBI  TPEYrOJIBHUK, OOKOBas
CTOpOHA KOTOpOro paBHa 17 cM, a OCHOBaHHE
— 16 cm. Haiigute mmiomans TMOTHOU
MOBEPXHOCTH MIPU3MBI, €CITH €€ O0KOBOE pedpo
paBHoO 10 cMm.
2. JlnaroHaip OCHOBAaHMUS MPaBUIbHOMN
YEeTBIPEXYr0JIbHON MUpaMuabl paBHaA 24 cM, a
O0okoBoe pedpo — 26 cm. Haiimure miomanb
JUArOHAJIBHOTO CEYEHUS TUPAMUJIBI.
3. BeicoTa koHyca paBHa 6 cM, a oOpasyrorast
— 10 cm. Haligure niomangs 0CEBOTO CEUECHUS
KOHyca.
4. Paguyc mapa paBeH 17 cm. Haiigute
MJIOMIa b  CEUEHHs] Imapa  IUIOCKOCTHIO,
KOTOpas yhajieHa Ha 15 cM oT LeHTpa mapa.
5. B  HmWKHEM  OCHOBaHWM  UWJIUHIpPA
MPOBEJICHA XOpAa JJIMHOMN 8 CM, HaXOAdIascs
Ha pacCTOSsHUM 3 CM OT IIEHTpa 3TOro
ocHoBaHuaA. Haimute IUIOIMAOL OCEBOIO
CEUeHHUs IWJINHIPA, €CIIM €ro BhICOTa paBHa 6
CM.
6. OcHOoBaHMEM MPAMOW TPHU3MBI SBIISETCA
IPSIMOYTOJIBHBIN  TPEYroJIbHUK, THIIOTEHY3a
KoTOporo paBHa 13 c¢M, a OJTMH U3 KaTeTOB — 12
cMm. Haiigure o6beM npusmel, eciiu €€ BbICOTa
paBHa 5 cMm.
7. OcHOBaHUEM MTUPAMHU/IBI SBJIETCS
TPEYroJibHUK co cTopoHamu 13 cm, 20 cm, 21
cM. Haiinure oObeM mnupamuabl, eciu e
BBICOTa paBHA 9 CM.
8. Ilnomane MoBepxXHOCTH IIapa paBHa 1447w
cMm?. Haitaure guameTp mapa.
9. OceBoe ceyeHue KOHYCa —
paBHOOEIPEHHBII IPSIMOYTOJIbHBIN
TPEYroJIbHUK ¢ TUnoTeHy3oil 6 cm. Haiigure
00BbeM KOHYca.
10. B HWXHEM OCHOBAaHUU  IIWIMHIpA
MPOBEACHA XOpAa, KOTOPYIO BUIHO U3 IIEHTPA
HUOKHETo ocHoBaHus mox yrioMm 90° a u3
[IEHTPa BEPXHETO OCHOBaHMS — o1 yriom 60°.
Haiigute momaas 60K0BOI MOBEPXHOCTH
UUJIUHPA, €CIIU PaIUyC €ro OCHOBAaHUS PaBEH
8 cm.




5.3 IlpuMepsbl rpyNNnoBbIX TBOPYECKUX 3aJaHUM

1) C momomipio mporpaMmsl noctpoeHus rpadukos Visual Basic 6.0 uccrnenoBaTh nmoBeaeHue
(GYHKIMHU IPU CMEHE OJTHOTO/HECKOJBbKHUX e€ mapaMmeTpoB. OnpeaenuTs 001e 3aKOHOMEPHOCTH,
clienaTh BBIBOBL. Pe3ynbrarel opopMuTh B Bue npesenTaunun MS PowerPoint.

2) Knuenty He00X0JMMO, YTOOBI B KOMHATE 00s13aTeIbHO MPUCYTCTBOBAIN OOBEMHBIC 3JIEMEHTHI
nexopa uuinHApudeckoi ¢opmbl. [locTtpouts u3 Oymaru Mozaens LuiaMHApa. Pasmepbr mis
IIOCTPOEHUSI BbIOpATh CaMOCTOSATEIbHO, C YYETOM TOTO, YTO COOTHOIIEHHME PajiMyca K BBICOTE
JOJIKHO OBbITh 1:2.

3) PaccuuTtaTh KOJIMYECTBO 2-X KHJIOIPAaMMOBBIX OaHOK KpPAacKd, KOTOpPbIE HYKHO KYIUTh JUIS
OKpaITMBAHHs IIHIMHAPUYECKOTO CBO/Ia ToaBania. Pacxon kpackn 100 r Ha 1 M2, Paymyc nunmapa
paBeH 2,9 M, yiHa cBoJia 6 M.

6 IIpuMepbl OLIEHOYHBIX CPEJICTB /ISl IPOBe/IeHUs] IPOMEKYTOUYHOM aTTecTaluu

6.1 Bonipocwl U151 SK3aMeHa:
1. ®yukiun. O6nacTh onpeeneHnsl 1 MHOKECTBO 3HaueHUH QpyHKuui. CBoicTBa QyHKIIMH.
CriocoObl 3a1aHus (QYHKIUH.
2. TIpoMexyTKi BO3pacTaHus U yObIBaHUS, HAHOOJbIIEC U HAUMEHbBINIEEC 3HAYCHHS, TOUKU
AKCTpeMyMa (PYHKIIHH.
3. IlpeoOpazoBanus rpadukos. [lapannenpHbIN MEpeHOC, CAMMETPHS OTHOCUTEIHHO OCeH
KOOpJIMHAT U CHUMMETpPHUS OTHOCHUTEIBHO Hauyanga KOOPAUHAT, CUMMETPHUS OTHOCHTEIHHO
MPSIMON y = X, pacTsDKEHHE U C)KaTHe BJOJIb OCel KOOPAMHAT.
4. CreneHn ¢ palMOHAIBHBIMM MOKA3aTeNAMH, UX CBOWCTBA. CTENEHU C JEHCTBUTEIbHBIMU
noka3zatensiMu. CBOWCTBA CTETICHH C JIEHCTBUTENBHBIM MTOKa3aTeneM. [lokazarensHas QyHKIms.
5. Jlorapudm uncia. OcHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO. [lecATHUHBIC U HATypaIbHBIC
norapudmel. [IpaBuna aeiictBuii ¢ jorapudmamu.
6. Jlorapudpmuuaeckas ¢pynakius. Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA.
7. Pannannas mepa yria. CUHYC, KOCMHYC, TAHF€HC M KOTAHI€HC yrija. 3HAaKu CHHYCa,
KOCHHYCa, TAHT'€HCA U KOTAHI€HCA 110 YETBEPTSAM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE TOXKJaecTBA. Popmynsl mpuBeneHus. Dopmysl
cnoxxenus. Popmyibl ABOHHOTO yria. @opmMysbl MOJOBUHHOIO YIJIA.
9. Tpuronomerpuveckue GYHKIIMH, UX CBOMCTBA U TPAPUKH.
10. ITocaenoBarenpHOCTH. CIIOCOOBI 3aJaHUS U CBOMCTBA YMCIOBBIX [IOCJIEA0BATEIHLHOCTEM.
[Tonsatue o npenene Nocaea0BaTENbHOCTH.
11. IIpouzBoaHas. [ToHsTHE O MPOU3BOIHON (PYHKIINH, €€ TEOMETPHUICCKUN U (PU3UICCKUI
CMBICIL.
12. YpaBHeHue kacatenbHOM K rpaduky GyHKIUU.
13. IlpumeHeHne MPOU3BOAHOM K HCCIEAOBaHUIO (DYHKIUI U MOCTPOEHUIO TpaduKOB.
14. IlepBooOpa3Hasi ¥ HHTETpaJI.
15. [IpumeHeHue onpeieIeHHOT0 UHTEerpaia sl HaX0XKACHUS IUIONIaJAu KPUBOJIMHEHHOM
tpaneuun. Popmyna Hetorona—Jleitonuna. I[lpumenenus unterpana B (PU3MKe U TEOMETPHU.
16. OcHoBHBIE TOHATHS KOMOMHaTOpUKU. [locuer yncna pa3meleHui, nepecTaHoBoOK,
COYETAHMM.
17. CobbITHE, BEPOSITHOCTD COOBITHS, CI0KEHNUE U YMHOKEHUE BEPOATHOCTEH.
18. IIpencraBienne AaHHBIX (TaONIMIIBL, AUATPAMMBI, IpaduKn), FreHepalibHasi COBOKYITHOCTb,
BBIOOpKA, cpeiHee apupMeTHYecKoe, MeHaHa.
19. BzauMHoe pacnosokeHrue JByX MpsIMBIX B IpocTpaHcTBe. [lapainenbHOCTh NpAMOi 1
mockocTH. [lapannensHocTs muockocTel. [leprneHauKynsipHOCTb MPSIMOM U TNIOCKOCTH.
20. IlepieHauKyasp U HaKJIOHHAs. YTOJ MEXKIY IPSAMOM U INIOCKOCTBIO. JIByrpaHHBIH yroi.
VYron Mexay miaockocTsaMu. [lepneHaAnKyIspHOCTh ABYX MJIOCKOCTEH.
21. 'eomeTpudeckue mpeoOpa3zoBaHus MPOCTPAHCTBA: MapaUIEIbHBIN MEPEHOC, CUMMETPUS
OTHOCHUTENBHO TuIocKocTU. [lapannensHoe npoektupoBanue. [lnomaas opToroHanbHOM MPOEKIUH.



22. Ilonsitue Bexktopa. Moaynb Bekropa. PaBeHcTBO BekTopoB. CI0KEHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pasnoxenne BEeKTopa Mo HAIpaBJICHUAM. YTOJI MEXy ABYMS
BekTopamiu. [Ipoekuus BekTopa Ha ock. Koopannatsl Bektopa. CKalsipHOE MTPOU3BEACHNUE BEKTOPOB.

23. IIpsimast v HakIoHHAsA npusMa. [IpaBuibHas npusMma.

24. IMapamnenenunen. KyoO.

25. I[upamupa. IlpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpaszp.

26. CumMeTpuH B KyOe, B apajljiesienuIe/ie, B npu3Me u B nupamuae. Ceuenus kyoa,
MIPU3MBI ¥ THPAMUIBIL.

27. HunuHap v KoHyc. YceueHHbIH KoHyc. OceBble CEUEHUs U CEUEHHUs], TapauIeIbHbIE
OCHOBAHHUIO.

28. lllap u chepa, ux ceuenus. Kacarenbnas miockocTs K chepe.

29. ®opmynsl 00beMa Ky0a, IpSIMOYroJIbHOTO Napajlieenunena, Mpu3Mbl, IUINHAPA.
®opmynel 00bEMa MUPaMUIBI U KOHYCA.

30. @opmyIibl TJIOMIAIU TTOBEPXHOCTEN IMIHHAPA U KOoHyca. Dopmyssl o0bema 1rapa u
wiomaau chepsl. [lonodue Ten. OTHOMIEHMS MI0Iaiel TOBEPXHOCTEN U 00bEMOB MOI0OHBIX TEJI..

6.2 Ilpumeps! 3a1aHN 1JI51 KOHTPOJIbHOM PadoThI

Bapuasnr 1.
1. KakoMy 13 1aHHBIX IPOMEXKYTKOB IPUHAJIEKUT YUCIIO %’?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r)(0,75;1)
12a1%p?

2. C Ob ———.
oxpaTuTe Apode o7

o 2 a+2 6a—-30
3. Haiinure 3HaUYeHHE BBIpaXKEHUSI — + . npu a = 4,75.
a-2 a?-10a+25 a?-4
4. Kakosa obnacts onpeznenenus ¢pyukiun f(x) = V1 — x2?

5. YkaxxuTe mpoMexyToK yObIBaHUs (DYHKIIMH, M300paKCHHOM Ha PUCYHKE.
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6. ITposeputs, sBasercsa mu Gpynkius f(x) = v/x — 1 ueTHOH HIM HEUETHOI.

3 6
7. BbrunciauTe 3HaUYCHUE BBIPAKCHUS \/ 2 —+/3- \/ 7 4+ 43
5
8. OcBoboauTech OT UPPALIMOHAIBHOCTH B 3HAMEHATENE IPOOH %.

a>b+abl?®
ab%5+a0%5p

9. Coxparute npo0b

10. Pewute ypaBHenue V4x2 —3x —1=x+1

11. Pewmmre ypasuenue 0,23¥2 = 0,0016

1nN\* 2\*
12. Haiinute MHOKECTBO peLIeHU HEpaBeHCTBA (Z) : (E) > 6%

o 2
13. Haiinure 3nayenue Beipaxenus 0,04

14. Yemy paBHO 3HaueHHE BbIpakeHus vab ,ecnu b = 5
15. Pemmre ypaBuenue (x +4) + (x + 6) =35



16. Han tpeyromsuuk ABC. [lnockocts, mapamnensHas npsmoir AB, nmepecekaer cropony AC B Touke M, a
cropony BC — B Touke K. Kakosa nnuna orpeska MK, ecnu Touka M — cepenuna croponst AC u AB =12 cm?
17. Ortpe3zok AB He nepecekaeT MIOCKOCTh 0 TOUKH A 1 B ynanens! oT 3Toit miockoctd Ha 9 cm u 13 cm. Uemy
PaBHO paccTOsIHHE OT CEepeANHbI oTpe3ka AB o miockoctu o?

18. Pasnoxwure Bekrop m(5; —17;11) no Bektopam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Jlanb! Bektopsl a(4;-1;5) u b(3;Y;2). IIpu kakoM 3Ha4eHNH y BHIIONHAETCS PABEHCTBO a - b = 147

20. Tpu mapamiensHOM nepeHoce oopasom Touku A(-3;1;2) seiusercs touka A1(5;-1;4). Haitnure o6pas
touku B(-4;5;-7) mpu 3TOM napajiieIbHOM MEePEeHOCE.

Bapuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXKYTKOB IPUHAJIEKUT YUCIIO %?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p?

2. Coxparute npo0b S5abp6

o 2 a+2 6a-30
3. HaI/IILI/ITe 3HAYCHUEC BBIPAKCHU A —2 + '
a—

a?-10a+25 a?-4

npu a = 5,25.

4. Kakosa o6nacts onpeznenenus pyukiun f(x) = Vx2 — 6?

5. VkaxuTe NpOMEKYTKH Bo3pacTaHusl (yHKIINU, N300paK€HHOW Ha PUCYHKE.
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6. ITposepurth, sBisercs iu Gynkuus f(x) = 75— UCTHOM HJIH HEUCTHOH.

7. BbrunciauTe 3HaUYCHUE BBIPAKCHUS Vﬁ —+/3- 3/5 + 2v/6

8. OcBoOOaUTECH OT UPPAITMOHAIBHOCTH B 3HAMEHATEIE IPOOH %.
a%5+(ab)%25

(ab)°’25+b0'5

9. Coxkparute 1poOb

10. Pemute ypaBHeHHE Yx +3%x—-10=0

11. Pemure ypaBuenue 2°7% — 2% = 96

1 4

X X
12. Haiiiute MHOKECTBO peLIeHN HEpaBeHCTBA (E) . (5) > 9%

o 2
13. Haitmure 3nauenue Boipaxkenns 0,09

14. Yemy paBHO 3HAUYECHUE BBIPAKEHUS Vab,ecmub =7

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

16. Jlan tpeyronsuuk ABC. Ilnockocts, mapamnensHas npsmoil BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa nnunHa cropons! BC, ecnu Touka M — cepennna orpeska AB u DK = 8
cm?

17. Yepes xonup! otpeska DP u ero cepeauny A mpoBeneHbl NapajulefNbHbIE IPSMBIEC, KOTOPBIE MEPECceKaroT
HEKOTOPYIO IJIOCKOCTH o B Toukax D1, P1, A1 coorBercTBeHHO. Haiinute mmHy orpeska PP1, eciim orpesok
DP He nepecekaer mnockocts oo 1 DD1 =25 cM, AA1 =13 cm.

18. Pasnoxwure Bekrop m(11; —4; 11) mo Bextopam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. Jlaust BektopbI a(4;-2;y) u b(5;Y;-3). [Ipu kakoM 3HAUEHUH Y BBITIONHSETCSA PABEHCTBO A+ b = 8?



20. [Ipu mapaiensHOM mepeHoce oOpasom Touku A(-8;6;-3) sBasiercs touka A1(3;-7;2). Haitnmute

o6pa3 Touku B(-1;-9;6) npu 3TOM napayienTsHOM IepeHoce.

6.3 [IpumepsI pa3HOYPOBHEBBIX 32124 U 3a1aHUii
Bapuanrt 1
Yacrs 1
1. Haiinure Ay o Qynkuun y = x2, ecmm x = 2,4x = 0,1.
2. Ha pucynke wuzoOpaxeH rpapuk ¢ynkuuu Yy = f(x), omnpeneneHHod Ha unTepBaie (-9;8).
Omnpenenure KOJUYECTBO TOUYCK C IEIOYHUCICHHBIMHA 3HAUCHUSMHU a0CIUCC HA 9TOM HHTEpBaJe, B

KOTOPBIX MPOU3BOIHAS QYHKIMH f (X) IMOJOKUTEIbHA.
¥
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3. Haiitu untepBan Bospacranus Qynkuun y = x* — 2x2,
4. Haiimure Touky MakcuMyma QyHKnun y = f(x), ecau ussectHo, uto f'(x) = —x2 + 6x
5. Haiinure HanMmeHsbIee 1 HauOOJIbIIIEE U3 3HAYCHUH, KOTOPOE MPUHUMAET (HYHKITUS

y = 0,5x3 — 9x2 + 48x na orpeske [0; 9].
. _ 1
6. Haiigure nepBooOpasnyro ¢pyukuuu f(x) = D
dx

7. Bblunciure uHTErpai [ °
' p 1 Vax-1
8. Ha xakoM pucyHKe N300pakeHO ceueHHe Ky0da miockocThio PRT?
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9. IByrpaHHbI# yroi, oOpa3oBaHHbBIN MOTYIIOCKOCTSIME o U B, paBeH 90°. Touka A ynaneHa ot rpaHeit
JBYTPAHHOTO yriia Ha 8 cM u 6 cM. HaiinuTe paccTosHue ot Touku A 70 pedpa IBYrpaHHOIO yIiia.

10. Pemute ypasuenne 2x* — 5x2 + 2 = 0.
¢f 0_72) Ps

11

11. HaiiguTe 3HaueHNE BHIPAKCHUS ( =
10 5/ 4t
Yacrs 2
12. Haiinute mioma s GUrypsl, OrpaHUueHHOM rpadukaMu GyHKIUN y = 2x,y = x — 2, x = 4.
x2-1

13. Haiitu f'(1), ecnu f(x) = —
14. Haiiure Tioma b MOJHON MOBEPXHOCTH MPABUIIBHON TPEYrOJBHON MPH3MBI, €CITH M3BECTHO, YTO
60koBo€e pebpo B 8 pa3 GoJibIlle CTOPOHBI OCHOBAHHS, a CyMMa JUTHH Bcex pébep pasHa 30.
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15. Haiigute niomaab poM0a, JeKaliero B OCHOBaHUU MUPAMUIbI, €CIIH BBICOTA IMPaMUbl 9 CM, OJ1UH
u3 yrioB pomba 30°. bokoBbie rpaHu 00pa3yIOT C IIOCKOCTBIO OCHOBAHMS yroJl, paBHbIH 60°.

16. Pemmre HepaBeHCTBO V2X — 3 > X + 5.

17. Pemmnre ypasuenue 3*+2 + 3% = 10.

18. Ynpocrure Belpaxkenue tgla — sina — tg?a sin’a

Yacrs 3.

19. Pemure HepaBeHcTBO |x2 — 3x — 4| > 6.

20. PaBHOOGAPEHHBIN TPEYrOJIbHUK, OOKOBasi CTOPOHA KOTOPOTO paBHa b, a yros npu ocHOBaHMM paBeH
B, Bpaiaercsi BOKpYT NnpsiMOH, coaepakaiiieil ero ocHoBanue. HaliquTe mioaas NIOBEpXHOCTH Tela
BpaIeHusl.

Bapuanr 2
Yacrs 1
1. Haiigure Ay o dynkuun y = x2, ecnm xq = 3,4x = 0,2.
2. Ha pucynke wuzoOpaxeH rpapuk ¢ynkinuu Yy = f(x), ompenenenHod Ha wunTepBaie (-9;8).
Ompenenute KOJUYECTBO TOYCK C IETOUYNCICHHBIMH 3HAUYCHUAMH a0CIMCC HA STOM HHTEpBaJe, B
KOTOPBIX TPOon3BoqHas GyHKIMHU f (X) oTpHUIaTeNbHA.
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3. Haiitu unrepBan yobiBanus pynkuun y = x* — 2x2,

4. Haiijure Touky MuauMyma Gynkuun y = f(x), ecau usBectHo, uto f'(x) = —x? + 6x.
5. Haiinute HanMeHblee 1 HanOoJbIICE U3 3HAYCHUH, KOTOPOE MIPHHUMACT (DYHKIIHS

y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].
1

6. Haiinure nepBooOpasuyto Gpyukuuu f(x) = — e

dx

V2x-1'
8. Ha kakoM pucyHke n3o0pakeHo ceueHue kyba miockoctbio ABC?

3
7. Boruucnute uHTErpan fl

9. JIByrpaHHbIi yroj, o0pa3oBaHHBIN MOJYIIIOCKOCTAMH o U B, paBeH 90°. Touka A ynaieHa oT rpaHeit
JByrpaHHoro yria Ha 9 cMm u 3 cM. Haiigure pacctosinie oT Touku A 710 peOpa ABYTpaHHOTO yria.



10.
11.

12.

13.
14.

15.

16.
17.

18.

19.
20.

Pemmre ypaBnenne 3x* — 5x% + 2 = 0.

o c8 ¢\ 7ps
Haitgure 3HaueHue BoIpaXkeHus | — — — ) - —

10 5 A%
Yacts 2
Haiinure nmnomanes ¢urypsl, orpaHnueHHON rpapukamMu ynkumidi y = 4x,y = x — 3, x = 3.
o ' _x?%-1
Haiitu f'(2), ecnu f(x) = =

Haiiure mutomans MoaHOW MOBEPXHOCTH MPABUWIIBHOW TPEYTOJIBHOM MPU3MBIL, €CJIM U3BECTHO, YTO

00KoBOE pedpo B 5 pa3 OosbIe CTOPOHBI OCHOBAHUS, a CyMMa JITUH BceX pédep paBHa 42.
C,

A,

B,

HaiinuTe mmomanb poM0a, e)Kaiero B OCHOBaHUH IUPAMUJIBI, €CITH BBICOTA TUpaMUIbI 12 cM, 0JTMH
u3 yriioB pom6Oa 30°. bBokoBbie rpaHu 00pa3yIOT C TUIOCKOCTHIO OCHOBAHMS YTOJI, paBHBIHN 60°.
Pemnre HepaBeHcTBO V12X — 27 > x — 9.

Pemmre ypaBHenue 412 + 4% = 10.

sinSin a 1+4coscos a
YrpocTtute BelpakeHue —
1+4+coscos a sinsSina
Yacts 3

Pemure HepaBeHcTBo |x2 — 6x — 1| > 6.
PaBHOOEIpEHHBIN TPEYrOJHHUK C OCHOBAaHMEM @ M YIJIOM O MPU BEPIIMHE BPAIIacTCs BOKPYT
MpsAMO, coziepxaleid ero ocHoBanue. Haiiure miomaab NTOBEPXHOCTH TEJIa BpalCHHUS.
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