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1 HNOACHUTEJBHAA 3AIINCKA

1.1 Ob6aacThr NpUMeHeHHs POTrPaMMBbI

Pabouass mporpamma yuebnoro mnpemmera OOIL07 Martematuka SIBISETCS YacThIO
00pa3oBaTeNbHOW MPOrpaMMbI TIOJATOTOBKU CIEIMAIMCTOB CPEJIHEr0 3BEHa, pa3pabOTaHHOW B
cootBercTBUU ¢ PI'OC CIIO mno cnenuansHoctT 09.02.01 KommbrOTEepHBIE CHCTEMBI H
KOMILJICKCHI.

1.2 Mecto mnpeaMera B CTPYKType MpPOrpaMMbl MOJATOTOBKH CHEHHAJHCTOB
CpeHero 3BeHa
YueOusrii npeamer OOIL07 Marematuka BxoauT B pasaen «OoOmeoOpa3oBaTenbHbIC
MIpEeAMETHD» 0011e00pa30BaTEILHOI0 YYEOHOTO IIUKIIA.

1.3 O0beM yueOHOH TUCHHUIJIMHBI M BUAbI Y4eOHOI padoThl

Bup yueonoi O0neM
padoThI 4acoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 274
B TOM YHCIIE:
- TeopeThyeckoe o0yyeHue 78
- IPaKTUYECKHE 3aHATUSA 156
- caMmocTosATenbHas paboTta 32
-  KOHCYJIbTallUu
- MPOMEXYTOYHAs aTTeCTalus: 4
- DK3aMeH

2 NJAHUPYEMBIE PE3YJIBTATbBI

B pesynpraTe um3ydeHuss npeamera y oOyYarolIUXCsl JTOJDKHBI OBITH C(OPMHUPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIE PE3YJIbTATHI.
JIMYHOCTHBIE Pe3yJbTAThI

OcBoeHMEe TporpaMMbl IpeIMeTa COMPOBOXKIAETCS (OPMHUPOBAHUEM Y OOyUarOIIMXCS
JUYHOCTHBIX PE3yJIbTATOB:

Tpa’)xAaHCKOI'0O BOCIIUTAHUA:
YMCHUC BSaHMOHGﬁCTBOBaTL C COOHAJIbHBIMM HWHCTUTYTaMHU B COOTBE€TCTBUU C HX
q)yHKI_[I/ISIMI/I N Ha3HA4YCHUEM,

MaTPUOTUYCCKOI'O BOCIIUTAHUA:

HEHHOCTHOC OTHOIICHHUEC K TOCYAaPCTBCHHBIM CUMBOJIaM, UCTOPHUYCCKOMY U IIPUPOIHOMY
HAacCJICOWIO, IMaMATHHUKaM, TpaaulousaM Hapoa0B POCCI/II/I, JOCTHIXCHHUAM Poccuun B HayKe,
HCKYCCTBEC, CIIOPTC, TCXHOJIOTUAX U TPYAC,

JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

CIIOCOOHOCTH OLIEHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO Oy yIIEro;

3CTETUYECKOTIO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U 0OLIECTBEHHBIX OTHOIICHUI];

TFOTOBHOCTb K CAaMOBBIPDQKCHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IIPOSBIIATH



KadyeCcTBa TBOp‘ICCKOﬁ JIMYHOCTH,

(U3MIECKOTO BOCIIUTAHUS:

cOPMHUPOBAHHOCTh 3/I0POBOTO0 W 0Oe30macHOro oOpa3a JKHU3HH, OTBETCTBEHHOTO
OTHOILIEHHS K CBOEMY 3/10POBBIO;

aKTMBHOE HENPHATHE BpEIHBIX MPHUBBIUEK M HWHBIX (opM TpHUMHEHUS Bpena
(du3nIEeCKOMY U IICUXUYECKOMY 3/I0POBBIO;

TPYZOBOT'O BOCIIUTAHMSL:

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTEepPCTBa, TPYI0JI00HE;

TOTOBHOCTb K  AKTUBHOM  JEATENBHOCTHM  TEXHOJOTMYECKOM M COLMAIBHOU
HANpaBJICHHOCTH, CIOCOOHOCTh MHHULMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIHLHO BBIOJIHSTH
TaKyIO JESTEIbHOCTD;

MHTEpEC K pa3inyHbIM chepam mpodeccHoHaNbHON AEATENbHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBII BBIOOP OyAyIIel Ipodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BAHHIO HA MPOTSHKEHUU BCEH
KU3HU;

HKOJIOTMYECKOTO BOCITUTAHHMS:

C(bOpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KyJbTYpbl, IMOHUMAaHWEC BJIUAHUA COLUAIIBHO-
9KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOTHONM M COLMAIBHON Cpe/ibl, OCO3HAHHE
I00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPpoOieMm;

aKTHBHOE HETIPUATHE ACHCTBUM, IPUHOCSIIUX BPE OKPYXKAMOIICH Cperie;

YMCHUC IIPOrHO3HUPOBATH HC6H3FOHpI/I$[THI)Ie OKOJOTUYCCKUEC OCJICOACTBUSA
npeANpPUHUMAEMbIX JIEHCTBUM, IPEAOTBPAIATh UX;

HECHHOCTHU HAYYHOI'O ITO3HAHUA:

C(l)OpMI/IpOBaHHOCTL MHUPOBO33pCHUA, COOTBETCTBYIOUICIO COBPEMCHHOMY YPOBHIO
PasBUTUA HAYKH H 06H1€CTBGHHOfI MMPAaKTUKKM, OCHOBAHHOIO Ha JUalore KyJbTyp,
CHOCO6CTBYI'OH_ICFO OCO3HAaHHIO CBOCTO MECTA B IMOJUKYJIBTYPHOM MHUPC,

OCO3HAaHUEC II€CHHOCTU HaquOfI ACATCIIBHOCTHU, TOTOBHOCTb OCYHICCTBJIATE MMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

VYuuteiBasgs  crneuuuKy OpeaMera,  JMYHOCTHBIE — pe3ysbTaTbl B IpoOrpamMme
KOHKPETU3UPOBAHBI KAK:

JI1 - chopMUpPOBAaHHOCTH TPEACTABICHUN O MaTeMaTHUKE KaK YHHUBEPCAIBHOM SI3bIKE
HayKH, CPEICTBE MOJICITUPOBAHMS SIBJIEHUN U IIPOLIECCOB, UACSIX U METOAaX MATEMATHUKU;

JI2 - moHWMaHWE 3HAYUMOCTH MaTeMaTHUKH Ui HAyYHO-TEXHHYECKOTO Mporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIeYeNOBEUYeCKOW KYIbTYpPHI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, HBOJTIOIIMEN MaTEMaTUHYECKUX UACH;

JI3 - pa3BuTHE JIOTHYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpAKECHHUS,
AITOPUTMHUYECKOUN KYIbTYPhI, KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM JIst Oyayiiei
npoecCHOHANBEHOM e TENbHOCTH, IS TPOIOJIKESHHSI 00pa30BaHus U caMO00pa30BaHUS;

JI4 - oBmageHWe MATEMATHYECKUMHU 3HAHUSMH W YMEHUSIMH, HEOOXOIWMBIMU B
MOBCEHEBHOM JKM3HU, [UJII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAyUHbIX JUCLUIUIMH H
JTUCIUTIINH TPO(PECCHOHAIIBHOTO IHKJA, I TOJydYeHuss oOpa3oBaHuUsS B 0OJacTsax, HE
TpeOyIOMMX yriyOJIeHHON MaTeMaTHYeCKON TTOJITOTOBKY;

JIS - TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHHIO, B TOM YHCJE CaMO0Opa30BaHUIO, Ha
MPOTSHKEHUH BCEH JKU3HU;

JI6 - co3HaTeNbHOE OTHOIICHHE K HEPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBUIO yCTICIITHOM
npohecCHOHATLHOM U OOIIECTBEHHON AESITeTbHOCTH;

JI7 - TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOH M OTBETCTBEHHOM



NeATENbHOCTH;

JI8 - TOTOBHOCTH K KOJUIGKTUBHOW pabOTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIEI0BATEILCKON, IPOSKTHON U APYTHX
BUJAX JIEATEILHOCTH;

JI9 - oTHOmeHHME K TPO(ECCHOHATBHON MESTENbHOCTH KaK BO3MOKHOCTH YYacTHs B
pELIeHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATIBHBIX IIPOOIIEM.

Jlnist popMHpOBAHUS 3TUX PE3YIBTATOB y 0OyYaIOUIMXCS (POPMUPYIOTCS YHUBEpPCAIbHBIC
y4eOHbIC ICHCTBUS:

- MIUPOKAass MOTHBAIIMOHHAS OCHOBAa Y4YeOHOW JEATENbHOCTH, BKIIIOYAIOIIAS
COIMaJIbHbIE, Y4eOHO-TI03HABATEIbHbIC ¥ BHEIIHIE MOTHBEI,

- yueOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY Y4eOHOMY Marepuaiy U crocobam
pelIeHus: HOBOH 3a/1auu;

- OpHEHTAIMsl HAa MOHMMAaHHME NMPHYMH yclexa B y4eOHOH AEATeNbHOCTH, B TOM
YyCJie Ha CaMOaHAlIW3 W CaMOKOHTPOJb pe3yibTaTa, Ha aHaJIM3 COOTBETCTBHS PE3YJIbTATOB
TpeOOBaHUSM KOHKPETHOH 3a/1a4u;

- CIIOCOOHOCTh K CaMOOLICHKE Ha OCHOBE KpPUTEPHEB YCIEIIHOCTH Y4eOHOH
NeSITeTbHOCTH;

- OpPHEHTAalUs B HPABCTBEHHOM COJCPKAaHWU M CMBICIE KaK COOCTBEHHBIX
MOCTYTIKOB, TaK U TIOCTYITKOB OKPY KAIOIINX JIFO/ICH;

- pa3BUTHE OSTHYECKHX YYBCTB — CThIJa, BUHBI, COBECTH KaK pEryJsATOPOB
MOPAJILHOTO TTOBEICHHS.

®opmupoBanue YV ]| npoBOAUTCS IPU IOMOIIY PEIIEHHS CIeIyIOINX TUIIOBbIX 3a/1a4:

- o0ecrieyeHne BO3MOXKHOCTH CaMOCTOSITEJIbHOM IOCTAaHOBKH IleNieil M 3agad B
npeAMETHOM  OOy4YeHHWHW, TPOEKTHOW UM y4eOHO-HCCIIEeIOBATENBCKONW  JIESTEIbHOCTH
00yyJaromuxcs;

- oOecrieueHre BO3MOKHOCTH CaMOCTOSITEILHOTO BBIOOpa OOYYarOIMMUCS TeMIIa,
PEXUMOB U (POPM OCBOCHUS TPEJAMETHOTO MaTepHaa,

- o0ecrieyeHre HaJIM4YUsl B 00pa30BaTENbHOM JeSITeIbHOCTH COOBITHH, TpeOyOmux
0T 00yYaromUXCs MPEIbSIBICHHS TPOAYKTOB CBOCH JESITETHHOCTH.

MeTal’lpe}IMeTHLIe Pe3yJdbTaThbl

OcBoeHHe TporpaMMBbl MpeIMeTa COMPOBOXKIAETCS (OPMHUPOBAHUEM Y OOYYArOIIMXCS
METaNpPeMETHBIX PE3yJIbTATOB:

1. OBnasieHre yHUBEPCATHHBIMU yU€OHBIMU TIO3HABATEIFHBIMU JCHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

OTIpEICTIATH ENU ACSITebHOCTH, 337aBaTh MapaMeTPhbl U KPUTEPHUU UX TOCTHIKEHUS;

BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTH, OIICHUBATH COOTBETCTBHE PE3YJHTATOB IICIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

0) 0a30BbBIE UCCIIEIOBATEIbCKUE ACHCTBUS:

BIIA/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENBCKOW U MPOEKTHOM AESITENFHOCTH, HABBIKAMHU
paspernieHus mpooiem;

CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOATEIHHOMY TIOMCKY METOJOB pEeIIeHUs
MPAKTUYECKHX 3a71a4, IPUMEHECHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

(dbopMUpOBaHHE HAYYHOTO THUIA MBIIUICHHUS, BIAJACHHE HAYYHOH TEPMHUHOJOTHEH,
KITFOYEBBIMH ITOHATHSAMH H METOJIaMU;

BBISBJISTh TPUYUHHO-CIICICTBEHHBIC CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATH
TUIIOTE3y €€ PpeIICHHs, HAaXOJIWUTh apryMEHTHI IS JOKa3aTeIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJNYYEHHBIC B XOJC PEMICHUS 33Ja4d  pPe3yJIbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

yMETh TEPCHOCHTh 3HAaHWS B [IO3HABATEIbHYID W MPAKTHYECKYI0  00JacTH
KU3ZHEJEATEIILHOCTH;



YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00s1acTel;

BBIJIBUTaTh HOBBIEC UJIEU, TIPEJIaraTh OPUTMHAIbHBIC TOAXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1auH, IOIMYCKAIOIINE aIbTePHATUBHBIC PEILICHUS;

B) paboTa ¢ nHpOpMaIIei:

BJIaJIETh HAaBBIKAMU TMOJY4YeHHUs] HMHPOpPMAIMM M3 HCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYLIECTBJISATh IIOMCK, AaHaJINW3, CUCTEMATH3alUIl0 M HMHTEPIPETALUIO
nH(pOpMaIUU PAa3IMYHBIX BUJIOB U (JOPM MPEIACTABICHUS;

UCTOJB30BaTh CPEICTBA HH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pellIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PECypCOCOEPeKEeHNUsI, IPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacCHOCTH.

2. OBiajieHHe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JI€UCTBUSIMU:

a) obmieHue:

OCYIIECTBIATH KOMMYHHUKAIIMK BO BceX chepax KU3HU;

pacrno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHUS, MOHMMATh 3HAUEHUE COLMAIbHBIX
3HAKOB, PAaCIIO3HABATh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAI[H U CMATYATh KOH(DIUKTHI;

BIIQ/IETh PA3IMUHBIMH CIIOCOOaMH OOILIEHUS U B3aUMO/ICHCTBHUS;

apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMAT4aTh KOH(DIUKTHBIE CUTYALINN;

Pa3BEpHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

0) coBMecTHas JeSTeNbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHYaJIbHON paboThI;

MIPUHUMATh LI€JIM COBMECTHOW JI€ATEJIbHOCTH, OpPraHU30BbIBATb M KOOPAUHUPOBATh
JICUCTBUA IO €€ JOCTMKEHMIO: COCTAaBIIATH IUIAH JEUCTBUMA, PACHPEACNSATh POJIU C YYETOM
MHEHUH YY4aCTHUKOB 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

npeaaraTb HOBbIE IPOEKThI, OLEHUBATh MJIEU C MO3MLIMHU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

KOOPJIMHUPOBAaTh W BBIIOJHATH pPadOTy B YCIOBHUSIX pEAJbHOTO, BUPTYaJbHOTO M
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHHWE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

3. OBnaseHre yHUBEPCAIbHBIMU PETYISATUBHBIMU JCHCTBUSIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYILECTBIISITh [MO3HABATEIbHYIO JESATENbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyJIHMPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BaTENbHON MACSITENBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIHO COCTAaBJIATh IUIaH PELIEHUs TPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUTEHUII;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO INIUPOKOH OSpYyIMLIMH B Pa3HbIX
o0JacTsX 3HaHUM, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBbIKaMU MO3HABATENbHOMN pedIeKCcuu Kak OCO3HAHMSI COBEPILIAEMBbIX AEHCTBUM
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

MCIOJIb30BaTh pUEMbI peIeKCUU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

B) OMOIIMOHAILHBIA UHTEJUIEKT, PEoaraomuii chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE AIMOLIMOHAIILHOE COCTOSIHHE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJINPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHue IIPUHUMATh



OTBETCTBEHHOCTb 3@ CBOE IIOBEJEHHUE, CIIOCOOHOCTh aJalTHUPOBAThCA K HMOLUOHAIBHBIM
U3MEHEHUSM U MPOSABISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALlMM, BKIIIOYAIOILEH CTPEMJICHHE K JOCTM)KEHHUIO LIEIM U YCHEXy,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE AEHCTBOBATh, UCXO/sl U3 CBOUX BO3MOXKHOCTEH;

COLIMAJIBHBIX HaBBIKOB, BKJIFOUAIOLIMX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHUS C JPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3pemiaTh KOH(IUKTHI;

T') IPUHATHE ce0s U APYTHUX JIIOJICH:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMAaTh MOTHBBI M apryMEHTbl JApYruxX JIOAEH IpU aHalu3e pe3yJbTaToB
JESITEIIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO APYTHUX JIOAEH Ha OIINOKY.

VYuuteiBasg crnenupuKy TNpeAMeTa, MeTalpeIMEeTHble  pe3yibTaThl B MpPOTrpamMMe
KOHKPETU3UPOBaHbI KakK:

MI1 - yMeHue omnpenensTh Lelu JIeATENbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUH HX
JOCTHO)KEHUS;

M2 - yMmeHHE BHOCHUTb KOPPEKTHBBl B JIE€ATEIbHOCTb, OLICHUBATh COOTBETCTBHE
pe3yJIbTAaTOB LIEISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEIbHOCTH;

M3 - BiajeHue HaBbIKAMHM Y4YEOHO-HCCIIEI0BATENbCKOM M MPOEKTHOW JEeATEIbHOCTH,
HaBBIKAMU pa3peleHust mpooiiem;

M4 - crmocoOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB DPEUICHHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METO/I0B IT03HAHMS;

M5 — cnocoOHOCTb BBISBISITH HPUYUHHO-CIEICTBEHHBIE CBSI3M M aKTyaJlu3MpOBATh
3ajjauy, BBIJIBUI'aTh T'MIIOTE3Yy €€ PELICHUs, HaXOJIUTh apryMEHThI AJIS J10Ka3aTesIbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUU PEILICHUS;

M6 - cnocOOHOCTh aHAJIU3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHUs 33Ja4l Pe3ysbTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTb, IPOIrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSIX;

M7 - cnocoOHOCTh BBIIBUTaTh HOBBIE HJEHU, NpeniaraTb OpUTMHAIbHBIE MOJIXOMAbI U
pelieHus,

CTaBUTh MPOOJIEMBI U 331auHl, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PELICHUS;

MS8 - BnajneHue HaBbIKAMM IOJIY4€HHUS HH(OPMAlMM M3 HCTOYHMKOB PA3HbIX THUIIOB,
CHOCOOHOCTh ~ CAMOCTOSITENIBHO ~ OCYIIECTBJIATH  IMOWUCK, aHAIW3, CHUCTEMaTH3alMIi0 H
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMUHbIX BUIOB U (OPM IIPE/ICTaBICHMUS;

M9 - CcHocoOGHOCTH OCYHIECTBISATh KOMMYHHKAllMM BO BceX cdepax >KU3HU;
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMEThb CMSIrYaTh KOH(JIMKTHBIE CHUTYyallUM; Pa3BEpHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

MI0 - cHnocoOHOCTh MOHUMAaThb W MCIOJNB30BaTh MPEUMYLIECTBA KOMAaHAHOW H
UH/IMBUYalbHOM palOoThl, MPUHUMATh LIEIM COBMECTHOW AEATENbHOCTH, OpPraHU30BHIBATh U
KOOPJMHHUPOBATh JECUCTBUS IO €€ JOCTUKEHHWIO: COCTaBJATh IUIaH JEHCTBHMM, pacmpenensTh
POJIM C YYETOM MHEHUH YYaCTHHKOB OOCYKJaTh pe3yJbTaThl COBMECTHOW pabOTHI; MpeiaraTh
HOBBIE TPOEKTHI, OIEHUBATh WJEH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON
3HAYUMOCTH; OCYILIECTBIISATH TO3UTUBHOE CTPATETMUYECKOE MOBEACHNUE B Pa3IMYHbIX CUTYallUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

M1l — yMmeHue CcaMOCTOSITENIbHO COCTaBJATh IJIaH pEIIeHUs MNpOoOJIEeMBl C y4YeTOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH ¥ MPEIOYTCHHUIA;

M12 - cmnocoOGHOCTH JaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHUBBHI B
NeSITeIbHOCTh, ~ OLIEHWBAaTh  COOTBETCTBME  pE3YyJbTaTOB  II€JIIM;  BJaJeTh  HaBbIKAMU
MIO3HABATENbHOM pe(daeKcHuH KaK OCO3HAaHUS COBEPINAEMBIX JEUCTBUH U  MBICTUTEIbHBIX
MIPOLIECCOB, MX PE3yJbTAaTOB M OCHOBAHMI; HCIONb30BaTh MpUEMbl pedIEKCUU UIS OLEHKU
CHUTYyallMH, BEIOOpa BEPHOT'O pEIIECHUS;

Jliis hopMupoBaHUS 3TUX PE3YNIbTATOB Yy 00yHaIOIIUXCsl POPMUPYIOTCS YHUBEPCAIbHbBIE
y4eOHbIC JCHCTBHS:

PerynsituBHbIe



- MPUHUMATDH U COXPAHATH YUeOHYIO 33/1a4y;

- YUUTBHIBaTh BBIJICIICHHBIE IIPEIIOJABATEIEM OPUEHTUPHI JEUCTBUS B HOBOM
y4eOHOM MaTepuaje B COTPYIHHYECTBE C MPENO/IaBaTelIeM;

- IUIAHUPOBAaTh CBOW JEWUCTBUS B COOTBETCTBUU C IIOCTaBJICHHON 3adauyeil u
YCIIOBUSIMU €€ pealin3allii, B TOM YHCIie BO BHYTPEHHEM IUIaHE;

- YUUTBHIBaTh YCTAHOBJIGHHBIC TpaBWa B IJJAHUPOBAHUM M KOHTpOJE crocoda
peleHus;

- OCYLIECTBJISATh WTOTOBBIM M IOIIArOBBI KOHTPOJIb IO pe3ynbTary (B ciydae
paboThl B MHTEPAKTUBHOI Cpeie M0JIb30BaThCs PeaKueil cpeibl peeHus 3a1a4n);

- OLICHMBAaTh IIPABWJIBHOCTb BBIIIOJIHEHUS JEWCTBHUS Ha YpPOBHE aJE€KBAaTHOU
PETPOCTIEKTUBHON OLICHKH COOTBETCTBUS PE3yJbTaTOB TPEOOBAaHUSM JAaHHON 3a7aud U
3aa4HOi 00J1acTH;

- aJIeKBaTHO BOCIIPUHHUMATD MPEAJIOKEHUS U OLICHKY MpernojaBaTesield, ToBapuiiei,
poauTENEr U IPYTUX JIFOJIEH;

- pa3ianyaTth Cocod U pe3yabTaT NeHCTBUS;

- BHOCUTb HEOOXOJIMMbIE KOPPEKTHBBI B JCHCTBUE IIOCIIE €ro 3aBepLICHUS Ha
OCHOBE €ro OILEHKHM M Y4€Ta XapakTepa CICNaHHBIX OMIMOOK, MCIOJIb30BaTh MPEANIOKEHUS U
OLIGHKM IS CO3JIaHHMsI HOBOTrO, Oo0Jiee COBEPIICHHOTO pe3yJibTaTa, HCIIOIb30BaTh 3alHCh
(puxcamuro) B uudpoBoit hopme xona U pe3ynbTaTOB peUICHHs 3aa4i, COOCTBEHHOI 3ByyaIleit
peuH Ha PyCCKOM, POJJHOM ¥ MHOCTPAHHOM SI3bIKaX.

[To3naBaTenbHbIE

- OCYILECTBIISITh TIOMCK HEOOXOMUMOW WH(POPMALUU JJIsl BBIOJHEHUS y4eOHBIX
3aJJaHUil C KCHOJIb30BaHHWEM Y4e€OHOW JIMTEpaTyphbl, SHIMKIONEANNA, CIIPABOYHUKOB (BKIIIOUas
DIIEKTPOHHBIE, HU(POBBIE), B OTKPHITOM HH(POPMAIMOHHOM IPOCTPAHCTBE, B TOM YHUCIE
KOHTPOJIMPYEMOM TpocTpaHcTBe HTepHeTa;

- OCYILECTBIIAATH 3amuch ((prkcanuio) BEIOOpouHON HH(POpMAIK 00 OKpYKArOIIEM
MHpe 1 0 cebe caMoM, B TOM 4Hciie ¢ ToMoIbl0 HHCTpyMeHToB UKT;

- UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA, B TOM YHUCIE MOJIENH
(BKJIIOUAsi BUPTYaJIbHbIE) M CXeMbI (BKIIIOYAs KOHIENITyallbHbIE) Ul PELIeHUs 3aj1ay;

- CTPOUTH COOOILIEHUS B YCTHOW U TUCbMEHHOHN (opMe;

- OPUEHTHPOBAThCS HA pa3HOOOpa3ue CrocoO0B pelIeHus 3a1ay;

- OCHOBaM CMBICIIOBOTO  BOCIPHSTHSI XYJ0XKECTBEHHbIX U IO3HABATEJIbHBIX
TEKCTOB, BBLIEATH CYIIECTBEHHYIO MH(OpMAIUI0 M3 COOOIIEHMH pa3HBIX BUIOB (B MEPBYIO
odepesib TEKCTOB);

- OCYILECTBIISATh ~ aHAIM3 OOBEKTOB C  BBIACJICHHEM  CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX PU3HAKOB;

- OCYLIECTBJISATH CUHTE3 KaK COCTABJIEHUE 1IEJIOT0 U3 YacTel;

- IIPOBOAMTDH CPaBHEHHE, CEPUALINIO U KIIACCU(UKALIMIO MO 33/1aHHBIM KPUTEPUSIM;

- YCTAaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBA3U B U3y4aeMOM KpyTe SIBJICHUM;

- CTPOUTH pacCyXJeHusi B (opMme CBSI3U MPOCTHIX CYXIEHUH 00 O0OBEKTe, ero
CTPOEHHUH, CBOMCTBAX U CBA3SX;

- 000011aTh, T. €. OCYIIECTBJIATh TCHEPATU3AIMI0 W BBIBEJCHHUE OOIIHOCTH IS
LIEJIOTO Psijia WK Kiacca €IUHUYHBIX OOBEKTOB HAa OCHOBE BBIJICJIEHUS CYIIIHOCTHOM CBSI3H;

- OCYIIECTBIISITh TIOBEJIEHUE IO MOHSATHE HAa OCHOBE pacloO3HaBaHHUS OObLEKTOB,
BBIJIEJICHUS CYLIIECTBEHHBIX IPU3HAKOB U UX CUHTE34;

- YCTaHABIIMBATh AaHAJIOTHH;

- BJIAJIETh PsIOM OOILIMX MPUEMOB pelieHus 3a1a4. KoMMyHUKaTHBHBIE

- aJIeKBaTHO MCII0JIb30BaTh KOMMYHUKATUBHBIE, MTPEK/E BCETO pPEeUeBbIe, CPEICTBA
JUISL pELIEHUs] pa3IN4YHbIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTh MOHOJOTMYECKOE BBICKA3bIBAHUE
(B TOM YHCIE COMPOBOXIAs €r0 ayJHOBU3YaJbHOM MOAJEPKKON), BIAIACTh IUATOTHUYECKON
dopMOii KOMMYHMKALlMM, HUCHONB3Ys B TOM 4Mcie cpeactBa M uHCTpymeHtsl UKT wu
JTUCTAaHIIMOHHOTO OOILEHUS;



- JIOTTyCKaTh BO3MOXKHOCTh CYIIECTBOBAHUS y JIFOJCH Pa3IUYHBIX TOUCK 3PEHUS, B
TOM YHUCJIC HE COBIMAJAIOIINX C €ro COOCTBEHHOW, M OPUEHTUPOBATHCS HA MO3UIUIO MapTHEPA B
OOIIIEHUH U B3aUMOJIEHCTBUN;

- YYUTHIBATh Pa3HBIC MHCHHS M CTPEMHUTHCSI K KOOPAMHALIMN PA3IMYHBIX TIO3HIIHHA B
COTPYIHUYECTBE;

- dbopmyaupoBaTh COOCTBEHHOEC MHEHHE U TTO3UIINIO;

- JIOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUI0 B COBMECTHOM eATeIhHOCTH,
B TOM YHCJIC B CUTyalluu CTOJKHOBEHUSI HHTEPECOB;

- CTPOUTH IMOHSTHBIC IJIsl MAapTHEPA BBICKA3BIBAHUS, YYUTHIBAIOIINE, YTO MAPTHED
3HAET U BUIUT, a YTO HET;

- 3a/1aBaTh BOTIPOCHI;

- KOHTPOJIMPOBATh ACHCTBUS MApTHEPA,

- UCIIOJIb30BATh PEUb JIJISl PETYJISIIUU CBOCTO JCHCTBHS;

- aJICKBaTHO HCIIOJIB30BaTh PEUEBBIC CPEICTBA JUISI PEHICHUS Pa3TUYHBIX
KOMMYHHKATHBHBIX 3a/1a4d, CTPOUTh MOHOJIOTHUYECKOE BBICKA3bIBAHHE, BJIAJICTh JUAJIOTHYCCKON
dbopmoii peun.

®opmuposanue Y'Y [ npoBOAUTCS IPU IIOMOLIY PELICHUS CIEAYIOMMUX TUIIOBBIX 3a/1a4:

- MOJUIUCIMUILTUHAPHBIE U METaPeIMETHBIE TIOTPYKEHHS U UHTEHCUBBI,

- METOJIOJIOTUYECKUE U PHIIOCO(DCKIE CeMUHAPHI;

- y4ueOHO-UCCIeIoBaTeNbckasi paboTa 0O0ydYaromuxcs, KOTopas MpeArnoyiaraeT
BBIOOP TEMAaTUKH WCCIICIOBAHMS, CBSI3aHHOW ¢ HOBEHIIMMHU JOCTHIKCHHUSIMH B OOJIACTH HAYKH U
TEXHOJIOTHH;

- KOMIUICKCHBIC 3aJ[a4d, HAMpABICHHBICE HA PEIICHHUE aKTyaJdbHBIX MIPOOIIeM,
Jexanmx B Onmmkaiiiem OyaymieM oOydaromuxcs: BbIOOp najibHeield oOpa3oBaTeNbHON Win
pabodeil TpaeKTOPUH, OMIPEICIICHUE KU3HEHHBIX CTPATETUN U T.I1.;

- MOJlyYeHHWEe  MPEAMETHBIX  3HAHUW B CTPYKTypaX,  aJbTePHATUBHBIX
00pa30BaTeIbHON OpPraHU3alliy: y9acTHE B IUCTAHIIMOHHBIX KOHKYPCaX M OJIMMITHAIAX;

- CaMOCTOSITENIbHOE OCBOCHHE TJIaB, Pa3esioB U TeM yueOHOIo MpeIMeTa;

- CaMOCTOSATENIHLHOE B3aNMOJIEHCTBHE c HUCTOYHUKAMU pPECypCoB:
WH(OPMAIIMOHHBIMU UCTOYHUKAMHU, (POHIAMHU, TPEICTABUTENISIMU BIACTH U T.I1.;

- CaMOCTOSITEIILHOE YIIPABJICHUE peCypcaMu, B TOM YHCIIe HEMAaTePUATbHBIMU;

- Mpe3eHTalMsT Pe3yJabTaTOB MPOEKTHOW pabOThl Ha pa3iHYHBIX JTamax ee
pea3anuu

HpeI[MeTHble pe3yJbTaThbl

TpeGoBaHust K TpPEAMETHBIM pPE3yJIbTaTaM OCBOECHUS YIIIyOJIEHHOTO Kypca y4eOHOTo
npeamera OOI1.07 Mamemamuka:

II1 - ymeHue omepupoBaTh MOHATHAMM: ONpPEAEICHHUE, aKCMOMa, TEOpEMa, CIEACTBHE,
CBOICTBO, MPHU3HAK, JOKA3aTEeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKHU; YMEHHE (HOPMYIUPOBAThH
o0paTHO€ W MPOTHBOIOJIOKHOE YTBEP)KACHUE, NPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJI MaTeMaTH4YeCKOM WMHIYKIMHM;, MPOBOAUTH JTOKa3aTeNbHbIE PACCYKIECHUS
IIPY PELICHNH 3a/]a4, OLIEHUBATh JJOTMYECKYIO ITPaBHUIIBHOCTb PACCYKACHUI;

[12 - ymeHue omnepupoBaTh IMOHATHUSIMH: MHOXKECTBO, IOJMHOXECTBO, OINEpaldN HaJ
MHOXECTBAMHU; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s OIHMCAHMS
peasbHBIX TMPOILIECCOB U SIBJICHUN U MPHU PEIICHUH 3a/ad, B TOM YHCJIEe U3 JIPYTUX Y4eOHBIX
IIPEAMETOB;

[13 - ymeHue omepupoBaTh MOHATUSIMH: Tpad, CBA3HBIA Ipad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a7[aBaTh M OMNHCHIBaTh Ipadbl Pa3IUUYHBIMU CIOCOOAMH; HCIOJIH30BAThH
rpadsl IpU PEIICHUH 3aa4;



[14 - ymenue cBOOOJHO ONEpUpPOBATh MOHATUSMHU: COUYETAHHE, MEPECTaHOBKA, YHCIIO
COYETaHUll, YMCIIO MEPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATh KOMOWHATOPHBIC
(bakThl U paccykAeHUs Ui PEelICHUs 3a1a4;

IIS - ymenue onepupoBaTh NOHATUAMU: HATYPAJIBHOE YUCIIO, LIEJIOE YUCIIO, OCTATOK I10
MOJZYJIIO, PAlMOHAJIBHOE 4YMCIIO, WPPALMOHAIBHOE YUCIIO, MHOYKECTBA HATYPaJIbHBIX, LEJBIX,
palrOHAJIbHBIX, I[CflCTBHTGJILHBIX quceil; YMCHUC HUCIOJb30BATH MPU3HAKKU AOCIUMOCTH,
HalMEHbIIMHA OOImMHA JenuTenb U HauMeHblllee o0llee KpaTHoe, alropuT™ EBkimaa mnpu
pCeIICHUH 3a/la4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UITUOHHBIMU CUCTCMAMU CUUCIICHU S,

I16 - YMEHUEC CBO6OI[HO OIICpHUPOBATH IMOHATHUAMU. CTCIICHB C LECJIBIM II0Ka3aTClICM,
KOpPCHb HaTypaHLHOfI CTCIICHHU, CTCICHbL C palMOHAJIbHBIM 1I0Ka3aTeCJIcM, CTCIICHb C
HeﬁCTBHTeHBHBIM (BeH_[eCTBeHHBIM) IIOKa3aTcJICM, J'IOl"apI/I(i)M quciia, CHHYC, KOCMHYC U TAHI'CHC
IMPOU3BOJIBHOI'O YHCJIA,

[17 - ymeHue omepupoBaTh MOHATHUSIMH: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE,
YPaBHEHHE, HEPABEHCTBO, CHCTEMa yPaBHEHHUH M HEPABEHCTB, PaBHOCHUJIBHOCTb YPaBHECHMIA,
HCPAaBCHCTB HW CUCTEM, palUOHAILHBIC, HWPPANUOHAJIBHBIC, II0KAa3aTCIIbHBIC, CTCIICHHLIC,
JorapupmMuUecKue, TPUrOHOMETPUUYECKUE YPABHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHHUE PEIIaTh
YpaBHCHUA, HCPABCHCTBA W CHUCTCMbI C IMOMOMIBIO PA3JIMYHBIX MPUCMOB, PCUIATH YPAaBHCHUA,
HEPABEHCTBA U CUCTEMBI C ITapaMETPOM; IPUMEHSTh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS
PCIICHUA MAaTCMATHUYCCKUX 3ada4 U 3a/la4 U3 pas3JIMYHbIX obacreit HAayKH U peaﬂbHOﬁ KHU3HU,

18 - ymenue cBOOOHO ONEPUPOBATh MOHATUSAMU: TpaduK QyHKIMH, oOpaTHast PYHKIHS,
KOMIIO3UIUsS (YHKIMH, JTUHEHHAas (QyHKIUS, KBaapaTuyHas (yHKLHWS, CTETIeHHass (QYHKIUS C
LEeJNbIM [OKa3aTeleM, TPUIrOHOMETpUYeckhe (yHKIUM, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTeapHas U Jiorapupmudeckas GyHKIUU; YMEHUE CTPOUTh Tpaduku (PpyHKUINH,
BBINOJIHATH NpeoOpazoBaHus rpaduKoB PyHKIHI;

YMEHHE MCIONb30BaTh rpa@uku (QyHKUUN A1 M3Y4YEHHs MPOLECCOB M 3aBHCHUMOCTEU
OpU pELIeHWH 3a7ad M3 JPYrMX Y4YeOHBIX IPeIMETOB U M3 PEaJIbHOW KHU3HH; BBIpaXaTb
(dbopMysiaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

yMEHHE CBOOOJHO OINEpUpPOBaTh MOHSATUSIMM: YETHOCTb (YHKIUHU, NEPUOAUYHOCTD
(YHKIMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIHH, OSKCTpEMyM (YHKIIHH,
HauOosblllee W HauMEHbIIee 3HaueHUus (YHKIUUM Ha NPOMEXKYTKE; YMEHHE IPOBOAUTH
uccienoBaHue QyHKINH;

YMEHHE HCIOJIb30BaTh CBOMCTBA W Tpapuku (QYHKUUN U1 pelleHds YypaBHEHUH,
HEpaBEHCTB M 33Jay C MapameTpamu; H300pakaTb Ha KOOPJMHATHOW IIOCKOCTH MHOKECTBA
pEelIeHU YpaBHEHW, HEPABEHCTB U UX CHCTEM;

19 - ymenue CcBOOOJHO  OMEpUPOBATH  MOHATUAMU:  IOCIEAOBATEIHHOCTH,
apudMeTHuecKasi TMPOrpeccHs, TeoMEeTpHUYecKas Mporpeccusi, OECKOHEYHO YyObIBaroIias
reoMeTpUYEcKasi IPOrpecchs; yMEHHE 3a/1aBaTh IOCIEJ0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYPPEHTHBIX (HOpMYIT;

I110 - ymeHue onepupoBaTh NOHITUSIMU: HENIPEPHIBHOCTH (PYHKIIMH, aCUMIITOTHI Ipaduka
¢dyHKUMU, TIepBas U BTOpasl MPOU3BOJAHAS (PYHKUIUHU, T€OMETPUUYECKUNA U (DU3MUYECKHI CMBICIT
MIPOM3BOJHON, NEpBOOOpa3Has, ONpEIENEHHbI WHTErpaig; YMEHHE HaXOAWTh ACHMIITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, NPOU3BEIEHUS, YACTHOIO H
KOMIO3UIMHN (QYHKINHA, HAXOJAUTh ypaBHEHUE KacaTelIbHOH K TpaduKy QYyHKIHHY;

YMCHHUC HCIOJIB30BATh MPOU3BOJHYIO IJIA HUCCIICAOBAHUA q)YHKHHﬁ, JJIA HaXOXIACHUA



HAWTYYIIero pelIeHUs] B PUKIIAJHBIX, B TOM YHCIIE CONUATBHO-3KOHOMUYIECKUX U (PU3UICCKUX
3a/a4yax, g OMpPENETICHHUs] CKOPOCTH U YCKOPEHUS; HAaXOIUTh IUIOMIAJd U OO0BEMBI (UTYD C
MIOMOIIIFI0 MHTErpalia; MPUBOJIUTH MPHUMEPhl MAaTEMATUYECKOTO MOJICIMPOBAHUS C MOMOIIBIO
muddepeHIMaTbHBIX YPaBHEHHUIH,

I111 - ymenue omepupoBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHCJIO, COMpPSHKEHHBIC
KOMIUICKCHBIC YHCIIa, MOJYJh U apTyMEHT KOMIUIEKCHOTO YHcia, popma 3amicH KOMITTIEKCHBIX
yucen (reoMeTpuyeckas, TPUTOHOMETpHYEcKas M anrebpaumveckas); yMeTb IPOU3BOAUTH
apudmeTHuecKrue NEHCTBUS C KOMIUICKCHBIMU YWCIAMH;, MPUBOIUTH MPUMEPHI UCTIOIB30BaHUS
KOMIUIEKCHBIX YHCEIT;

I112 - ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: CpeHEE apH(PMETHIECKOE, METaHa,
HauOoJIblllee U HAaUMEHbIIee 3HAueHMs, pa3Max, JUCIEPCHUs, CTaHIApPTHOE OTKJIOHEHHE Ui
ONMCAHUS YMCIOBBIX JIaHHBIX; YMEHHUE HCCIIE0BaTh CTaTUCTUYECKHUE JaHHbIE, B TOM UHUCIE C
OpUMEHEHHEM TIpadUuecKuX METOJIOB M 3JEKTPOHHBIX CPEICTB; TpaHUuecKd HccIel0BaTh
COBMECTHBIE HAOIIIOJICHHS C TIOMOIIBIO TUAarpaMM PACCEHMBAHUSA U JIMHEHHOMN perpeccum;

I113 - ymMeHue HaxoOUTb BEPOATHOCTH COOBITUH C MCIOJIb30BAaHUEM TI'paduUyecKuX
METO/IOB; MPUMEHSTh JJIs pelleHus 3a1ad (HOpMyJIbl CIOKEHUS U YMHOKEHHUS BEPOSITHOCTEH,
dopMyiy TOJTHOH BeposiTHOCTH, Gopmyiny bepHymimn, komOuHaTopHble (DakThl U (HOPMYIIBI;
OLIEHUBATh BEPOATHOCTU pEAIbHBIX COOBITUH; yMEHHE ONEepUpOBaTh MOHATUAMU: CllydyailHas
BEJIMYMHA, paCHpe/le]ICeHUEe BEpPOSITHOCTEM, MaTeMaTHMYeCKOe OXHJaHWEe, JUCIEepPCHs U
CTaHJApTHOE OTKJIOHEHHME CIIyyallHOM BeIUYMHBI, (YHKLUUHU paclpesiesieHuss U IUIOTHOCTU
PaBHOMEPHOI'0, II0KA3aTelIbHOIO M HOPMAJIBHOIO pACIpENEeIeHUu; YMEHHE MCIIOJIb30BaTh
CBOWCTBA M3YYEHHBIX PAaCHpEIeNCHUN Ui pelleHus 3ajady; 3HAKOMCTBO C HOHSATUSMH: 3aKOH
0ONBIIMX 4YHMCEN, METOJbl BBIOOPOYHBIX MCCIEIOBAaHUN; YMEHHE NPUBOAUTH MPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

[114 - ymeHue CcBOOOJHO ONEpPUPOBATH TMOHATUSAMHU: TOYKA, MpAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUM YIroJ, JBYIPAaHHBIM yroj, TpPEXTPaHHBIM yroi,
MIEPECEKAIOIINECS], MAapAJUICNIbHBIE W CKPEIIMBAIOLIMECS IpPsAMBIE, NapauIeIbHOCTh H
NEPIEHUKYJISIPHOCTD IPSMBIX M IUIOCKOCTEM, YIoJl MEXAY NPSMBIMH, YTOJl MEXAY NpAMON U
IJIOCKOCTBIO, YTOJI MEX]Ty INIOCKOCTSAMU; YMEHHE UCII0JIb30BaTh MPH PELIEHUHU 3a/1a4 U3yUeHHbIE
(bakThl U TEOpPEMBbI INITAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB B OKPY’KaIOIIEM MHUDE;
YMEHHE ONEepUpOBATh MOHITUSIMHM: MHOTOIPDAHHUK, CEYEHHE MHOIOIPAaHHUKA, MPaBUIIbHBIN
MHOTOTpaHHMK, MPpU3Ma, THUpaMuia, GUrypa 1 MOoBEpXHOCTh BpalleHUs, LIMIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca M LWJIMHApA, MapaJljIesIbHbIE OCH WU
OCHOBAHHIO, CEUEHHE IIapa, IIOCKOCTb, Kacaromasics cdepsl, HUIUHIPA, KOHyCa, yMEHHE
CTPOUTh CEYEHHE MHOTOTpaHHMKA, H300pa)kaTb MHOTOTPaHHHMKH, (UTYpPhl M IMOBEPXHOCTHU
BpalllEHUs, UX CEYEHUs, B TOM YHUCIIE C MOMOILIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSTH
CBOICTBa reOMETpUYECKUX (PUTYpP, CAMOCTOSTENHLHO (HOPMYIUPOBATh OIpPENEICHHS U3ydaeMbIX
¢Guryp, BEIIBUTATh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX T'€OMETPUYECKHX (PUTyp, 00O0CHOBBIBATH
WIM ONPOBEprarh MX; yMEHUE MPOBOJIUTH KiAacCUPUKaLKI0 GUTYp MO PA3IUYHBIM MPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JIOTIOTHUTEIbHbBIE TOCTPOCHHUS;

I115 - ymenue cBoOOAHO ONEpUPOBATh MOHATHAMU: IJIOMIAAL GUTYPBI, 00BEM (QUTYpHI,
BEJIMYMHA yTJa, PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXKITy IMPSMBIMHU, PACCTOSIHHE
MEXY IUIOCKOCTSIMH, TUIOIAAb C(epbl, IUIOIMAAb MOBEPXHOCTH MHPAMMJIbI, TPU3MBI, KOHYcCa,
IUIMHpa, 00beM KyOa, IPSMOYTOIBHOTO TMapajuieNienuIena, MTUpaMuIbl, TPU3MBI, IHITHHIPA,
KOHYCa, [I1apa; yMeHHEe HaXOUTh OTHOIIEHHUE 00bEMOB OJOOHBIX (hUTyD;

I116 - ymenune cBOOOHO OMEpUPOBATH MOHATHSIMU: ABMKEHUE, MApaUICIbHBINA TIEPEHOC,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue MOa00us, MOA00HbIe
burypbl; yMeHHE paclo3HaBaTh paBHblE U TMOJOOHBIE (UTYpH, B TOM 4YHCIIE B MPUPOJIE,



HCKYCCTBE, aApXUTEKType; YMEHHE HCIIONb30BaTh TI'€OMETPUYECKHE OTHOIICHHs, HaXOAWUThb
reOMETPUYECKUE BEIUYMHBI (JJIMHA, Yroj, IUIOMaab, 00beM) MpU PEHICHUH 3a/1a4 U3 JAPYTUX
y4eOHBIX IPEAMETOB U U3 PEAIbHOM KU3HH;

[117 - ymenue cBOOOIHO ONEpUPOBAThH MOHATUSAMHU: MPSIMOYTOJIbHAS CUCTEMa KOOP/IMHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MMPOHU3BEJCHIE BEKTOpa Ha
YHCII0, PA3NIOKEHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEIEHHE, BEKTOPHOE MPOU3BEICHHE,
YIOJI MEXAy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METON st
peIlleHUsT TEeOMETPUYECKMX 3aJad W 3aJad JAPYruX Y4eOHBIX MPEAMETOB; OINEPUPOBATH
MOHATUSMU: MaTpulia 2 X 2 U 3 X 3, onpenenuTesab MaTpUIlbl, T€OMETPUUYECKUM CMBICIT
OIpEeAEIUTENS;

I118 - ymMeHHe MOAETMpPOBATh pEaIbHbIC CHTYallud Ha SI3bIKE MAaTEMAaTHKH, COCTaBJIAThH
BBIPOKCHUS, YPABHCHHUS, HEPABEHCTBA M MX CHCTEMbI IO YCJIOBHIO 3aJaud, HCCJICIOBATh
MIOCTPOCHHBIC MOJICIIM C UCIIOJIb30BaHUEM armapara aireOpbl, HHTEPIPETHPOBATh TOTYYCHHBIN
pe3yJibTaT; CTPOUTH MATEMATHYCCKHUEC MOJACIM C IIOMOIIBIO TICOMCTPHYCCKUX HOHATHUA U
BCJIMYKMH, PElIaTh CBS3aHHBIC C HUMH IPAKTHYCCKHE 3aJlaud; COCTABJISITH BEPOSTHOCTHYIO
MOZCIIb 1 UHTCPIIPETUPOBATH HOJIy‘-IeHHBIfI PE3YJbTaT,; pC€ulaTb NPHUKIAAHBIC 3aJa4 CPCACTBAMU
MaTeMaTHYECKOr0 aHaliu3a, B TOM 4YHCIE COLUAIBHO-YKOHOMUYECKOTO W  (PH3HYECKOTO
XapakTepa;

I119 - ymeHue BBIOMpPATh NOAXOJAIIMA METOJ JUIsl PELICHUS 3aJayd; [OHUMaHHE
3HAYMMOCTH MAaTEMAaTUKU B M3YYEHHUU IMPHUPOJIHBIX M OOIIECTBEHHBIX IMPOLECCOB U SBICHMIA;
YMEHHE Paclo3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IPHUBOJUTH
OpUMEpbl MaTeMaTHYECKUX OTKPBITUM POCCUHCKOM M MHUpPOBOW MaTreMaTH4ecKOM HayKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O IIPEIMETA

HaumenoBanue Conep:kanue y4eOHOTro MaTepuasia u GopMbl OPraHU3aAUNH AeATEIbHOCTH Oo0bem Koabi
pas3ziesioB o0yyaromuxcst B pe3yJbTart
U TeM yacax 0B
OCBOCHMA
ool
1 2 3 4
Paznen 1. Anreopa. 140
Conep:xxanue yueOHOIro MaTepuaJa JI1, M6,
Tema 1.1.BBenenne. 1| Maremartuka B HayKe, TEXHUKE, 3KOHOMHUKE, HTHPOPMALIMOHHBIX TEXHOJIOTUIX U 2 M3, M11,
MPaKTUYECKOU JeaTenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU IPU OCBOCHUU IT1, 1119
npodeccuii CI1O u cnermansrocteii CII1O.
Coaep:xxanue yueOHOro MaTepuaJia
1| Muoxecteo uncen. Ienle n paunonabHbie quCTa. JleHCTBUTEIHEIE THCIa. 2 JI1, J14,
Kowmrunekcubie uncna. [IpubnmkeHHbIe BEIUMCICHHUS. 12, 115,
Tema 1.2, @DOopMyJIBl COKPALLIEHHOTO YMHOKEHHUS. 111
PaszBurue IIpakTHYecKHe 3aHATHSA
TMOHSATHS 0 IUCJIC. 1| Apudmernueckue nelcTBUS HAJ YUCIAMU, HAXOXKICHUE TPUOINKEHHBIX 3HAUCHUN 4 1. 714, TI5
BEJIMYMH U TIOTPENTHOCTEN BbIUMCIEHUH (a0COIIOTHON M OTHOCUTENBHOM), CpaBHEHHE T
YHCJIOBBIX BBIPA)KEHUH.
2 | IlpeoOpazoBaHue palMOHAIbHBIX BeIpakeHUH. [IpuMeHeHne popmys COKpaIieHHOro 6 J4M11,117

YMHOKCHUA. Pemienue parOHAJIIBHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

Conep:xaHue y4eOHOro MaTepuaJia




Tema 1.3. ®Dynkuum u
rpagukn.

Oynkuuu. OO05acTb OnpeAeieHUs W MHOXKECTBO 3HaueHMid; rpaduk (yHKUIHH,
noctpoeHue rpadukoB GpyHKINH, 3aaHHBIX PA3TMYHBIMH CIIOCOOAMH.

CpoiictBa (yHKIIMM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAaHUYCHHOCTb,
nepruoaAnYHOCTh. CriocoObI 3a1aHusl QyHKINH.

[IpomexxyTku BO3pacTaHusi M YOBIBaHHs, HauOOJbIlIee W HAMMEHbIIEEe 3HAYCHHS,
TOYKH OJKcTpemyMma. ['paduueckass umnTeprnperanus. [Ipumepsl (yHKIMOHANTBHBIX
3aBHCUMOCTEH B peasibHBIX MpOLeccax U ABICHUAX. Apu(pMETHUECKUE ONEpariui Hal
¢yukusiMu. [ToHATHE O HEIPEPHIBHOCTH (DYHKIIHH.

Crnoxnast ¢ynkuus (kommosunwusi). OOpataeie pyHkuuu. OO6IacTh ONpeneicHHus |

o0nactb 3HaueHui oOpatHoil pyHkuuu. ['paduk oObpaTHON HyHKIUH.

JI3, M1, 118

[Ipeo6pazoBanust rpadukos. [lapamienbHbII IEPEHOC, CAMMETPHUST OTHOCUTEIHLHO
ocel

KOOPJIMHAT U CUMMETPUs OTHOCUTEIIBHO Hayalla KOOPAUHAT, CHMMETpUs
OTHOCHTEJIBHO IIPSIMOM Y = X, PACTSKEHUE U CKATUE BJOJIb OCEH KOOPIMHAT.

IIpakTHyeckue 3aHATHS

1

[IpuMepsl 3aBUCHMOCTEN MEXIY IEPEMEHHBIMU B PEAIbHBIX IIPOLIECCAX U3 CMEXKHBIX
mucuuiuinH. Omnpenenenue ¢yHkuuid. IloctpoeHne u yreHue rpagukoB (QyHKIUIA.
UccnenoBanmne @ynkuuu. CBONCTBA JIMHEHHOW, KBaAPATUYHOW, KyCOUHO-TUHEHHON U
npoOHo-nuHeHHON  (yHkumil. HenpepblBHBle W mepuoAMYecKHe  (DYHKIUH.
[IpeoOpazoBanus rtpaduka ¢yuakuuu. [apmonnueckue konebanus. I[lpuxnannbie
3a/1a4u.

14

JI7, M11,
M3, I18

CamocrosiTeibHast padora.
Pabota ¢ yueOHOM U crIpaBOYHOM JUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIUH, peleHne
yIpaKHEHHUH Mo 00pa3ily, moAroToBKa pedepaToB M COOOIICHUIN.

J17, M11,
M3, T8

Tema 1.4. Kopuu,
CTEeNEeHH U JIOTapu(PMBbI.

Coaep:xxanue yueOHOIro MaTepuaJa

1

Kopun mn crenenn. KopHM HaTypaidpbHOM CTENEHM W3 4YHCIAa U HMX CBOWCTBA.
HppanuonaibHble ypaBHEHMUS.

CreneHn C palMOHAIBHBIMM  IIOKa3aTelsMH, MUX cBoWcrtBa. (CreneHn C
JNEHCTBUTENBHBIMU  TOKa3aTensiMu. CBONCTBAa  CTENEHHM €  JIEHCTBUTEIbHBIM
noka3zareneM. [TokazarenbHast pynkuus. [TokazarenbHble ypaBHEHUS U HEPaBEHCTBA.
Jlorapupm. Jlorapudpm umcna. OcHOBHOE  Jorapu()MUYECKOe  TOXKIAECTBO.
Hecsatuunble U HaTypanbHble Jorapudmel. [IpaBmia aeiicTBuil ¢ morapudmamu.
[lepexox k HOBOMY ocHoBaHuio. Jlorapudmuueckas ¢ynkuus. Jlorapupmuueckue
YPAaBHEHUsI U HEPABEHCTBA.

10

J14, 111,
116, 117

IIpakTH4eckne 3aHATHA




Brluucnenue u cpaBHEHUE KOpHEW. BrinonHeHue pacueTos ¢ pagukaiaMmu. Pemenue

UPPaLMOHAIIBHBIX YPABHEHUM. J14, M2,
M7, 116, 117
2 | HaxoxneHue 3HaYCHHI CTETIEHEH ¢ pallMOHAIBHBIMU NOKa3aTesiMu. CpaBHEHHUE
creneHeil.  [IpeoOpa3zoBaHMsl  BBIpaKEHMH,  COAEp)KAIUMX  CTENEHHU. J14, M2,
Pemenue § M7, 116, 117
II0OKa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB.
3| Haxoxnenue 3HavyeHW# jorapudma Mo MPOM3BOILHOMY oOcHOBaHHWIO. Ilepexon ot
OJHOIO  OCHOBaHMsA Jorapupma k  apyromy. CpaBHeHHe  Jorapugpmos. 14, M2,
JlorapugmupoBaHue 1 NOTEHIIMPOBAHUE BHIPAKCHH. M7, T16, T17
Pemienue norapupmMudeckrux ypaBHEHHH U HEPABEHCTB.
CamocrosiTeibHasi padora. 4. M2
Pabota ¢ yueOHOI U crIpaBOYHOM JUTEPaTypOil, paboTa ¢ KOHCIIEKTOM JIEKIUH, pelieHne Hé, H7’
yIpaXKHEHUH 10 00pasily, MOATr0TOBKa pedepaToB U COOOIICHHUH.
Tema 1.5. Conep:xanue yueOHOIro MaTepuaJa
OcHOBBI 1| Panguannas mepa yria. CuHycC, KOCUHYC, TAHI'€HC U KOTAHT€HC yria. 3HaKH1 CHHYCa,
TPUTOHOMETPUH KOCHHYCA, TAHI'€HCA M KOTAHI€HCA 110 YETBEPTSAM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
®opmyisl ipuBeaeHus. PopMyiibl cioxeHus. PopMyibl IBOMHOrO yria. PopMyibl 1\1412’ 11:11;’
)

IIOJIOBUHHOTO yTJIa.

[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKMX (YHKUMH B IPOU3BEJICHUE
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX

BbIpakeHUll. Tpuronomerpruyeckue GyHKIMU, X CBONCTBA U

rpadukH.

OO6nacTp ornpeieneHus] © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX  (DYHKIHA.
OOpaTHble TpUrOHOMETpUUYECKHE QYHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC U
ApPKKOTaHI€HC.

[Ipocreiimme TPUroHOMETPUUYECKNE YPABHEHUSI.

PelreHne TpUroHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THUIIOB.

[Ipocreiimme TPUrOHOMETPUYECKNE  HEPABEHCTBA.

u

IIpakTH4eckue 3aHATHA




1| PapuanHbII MeTOA N3MEpPEHUS YIVIOB BPAIllEHUs U CBA3b C I'PayCHOI MEpPOM.
ITpumenenue Gpopmy it peoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BbIpakeHUi. [IpocTeinime TpUroHOMETpUYECKUE YPABHEHUSI U HEPABEHCTBA.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUI U HEPABEHCTB.

14

JI8, M7,
116, I17

Tema 1.6. Hauana
MaTeMaTH4eCKOro
aHaJaM3a.
IIpousBoanas u eé
NpUMeHeHHe.

Conep:kanue y4eOHOIro MaTepuaa

1| HocnenoBarenbHOocTH. CIIOCOOBI 3a1aHUS M CBOMCTBA YMCIIOBBIX
nocienosarenbHocTel. [lonsaTue o npenene nocienosareapbHocT. CyliecTBOBaHUE
IpeJieja MOHOTOHHOM OrpaHMuYeHHOM ociieioBareabHocTU. CyMMUpOBaHUE
IIOCJIE0BATEIBHOCTEN.

[TpouzBonnas. [ToHsATHE O TPON3BOAHON (PYHKIINH, €€ TEOMETPUUYECKHIA U (PU3NIECKHUIA
CMbICII. YpaBHeHHMe KacaTelbHON K rpaduky ¢yHkuuu. IIpou3BojiHBIE CYMMBI,
Pa3HOCTH, NPOU3BEIACHUSA, 4YacTHOro. [IpoM3BOJHBIE OCHOBHBIX 3JEMEHTapPHBIX
¢bynkuuii. [IpousBomHas crnoxkHod ¢yHknuu. [IpuMmeHeHue TPOU3BOAHONU K
WCCIICIOBAaHUIO (YHKIMH M TOCTpoeHuio rpadukoB. Bospacranue u yObIBaHHe
(GYHKIMH, COOTBETCTBHE BO3PACTaHUs U YObIBaHUs (PYHKIMI 3HAKYy POU3BOJHOM.

JI2, I11,
119, 1110

HpaKTuquRue 3aHATHUSA

1| Yucnopas mocinenoBaTenbHOCTb, CHOCOOBI €€ 3aaHHs, BBIYHCICHHS
WIEHOB NocienoBaTesnbHOCTH. Haxoxaenue npenena

MOCJIeI0BATEIbHOCTH.

[TpaBuna u hopmynsl nuddepeHIupoBanms, TaOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX

GbyHKIUH.

MexaHn4eCcKnid U TEOMETPUYECKHI CMBICI IIPOU3BOJIHON. Y PaBHEHUE KACATEIBHOMN B
o01eM Buje.

HccnenoBanue pyHKIMH ¢ TOMOIIbIO TPOU3BOAHOM.

Haxoxxnenre HanOobIIero 1 HAMMEHbBILET0 3HAUCHHUS

GYHKIIH.

M2, M11,
110, IT18

Tema 1.7. UnTerpana n
ero npuMeHeHue.

Coaep:xxanue yueOHOIro MaTepuaJa

TUTOIIAN KpUBOJIUHeWHOH Tpaneryu. ®opmyna Hetotona—IJleitbnuna. Ilpumenenus
UHTerpaia B pu3nKe U reoMeTpuHu.

1| IlepBooOpasnas u uHTEeTrpat. [I[puMeHeHne onpeaeIeHHOro HHTerpaia sl HaX 0k ICHHS

JIe, 1110,
I118

IMpakTunyeckue 3aHATHS

1| Hurerpan wu mnepBooOpa3Has. Haxoxxmenue mepBooOpa3HOM |
BBIYHMCIICHHUE ONPEACIEHHOrO nHTerpana. Ilpumenenue unrerpana s
BBIYHCIICHUS PU3NIECKUX

20

MIl1,
IT10,
IT18




BEJIMYHH U TUIOIIAIeH Guryp.

CamocrosiTesibHasi padora.

PaGora ¢ yueGHOI U CIIPaBOYHOI JIUTEPATypOil, paboTa ¢ KOHCIIEKTOM JIEKIHUii, peleHue 6 JIS, M11,
yIpaKHEHHH 10 00pasily, MOArOTOBKa ped)epaToB U COOOIEHHIA. I18
Paznen 2. KomOuHaTopuka, CTATHCTHKA M TEOPUS BEPOSITHOCTEI. 26
Conep:xxanue yueOHOro MaTepuaJia
1| OcHOBHbIE MOHATUS KOMOMHATOPHMKH. [To/ICUeT Yncia pa3MEIEH i, IEPECTAHOBOK, JI1, 113,
couetanuii. @opmyna 6uHoma Herotona. CBolcTBa GHHOMHHAIBHBIX KO3(Q(OHIMEHTOB. 4 I14, IT19
T 21 Tpeyronbuuk [lackansa. [lonstue rpacda, cBsznoro rpada. epesbs.
K?:{%H;H;Topn IpakTHyecKue 3aHATHS
KA. 1 | TIlpaBuia KoMOMHATOPHKH. Pelienre KOMOMHATOPHBIX 3a/1a4. Pa3menienus, 8 J9OM
COYETaHus 7MI1
1 nepecraHoBku. burnom Herotona u tpeyronbuuk [ackans. [IpukinaaHble 3a1a4un. , 114
Conep:xxanue yueOHOro MaTepuasa
1| CoObITHE, BEpOATHOCTH COOBITHS, CII0KEHUE U YMHOKEHUE BeposiTHocTel. [lonsTue o
HE3aBUCUMOCTH COOBITHIA. JIACKPETHAS ClTyyaliHas BEJIMYMHA, 3aKOH €€ PaclpeIesIeHus.
Tema 2.2. Juementnl YuCII0BblE XapaKTEPUCTHKK JUCKPETHOM CITydaifiHOM BennauHbl. [loHATHE 0 4 Mg, 111,
reopun . 3aKOHE OOJIBLIMX YUCEN. 1112, TT13
BEPOSITHOCTEN M [IpencTaBnenne JaHHBIX (TaOMUIIBI, IMATPAMMBI, TPaQUKH), TeHEpATbHAS
MATEMATHHECK COBOKYITHOCTb,
(c)faTHCTMKn. BBIOOpKA, CpeHEe apH(I)MeTqucxoe: MeaHa.
[TonsiTHE O 33/1a9aX MATEMATHYECKON CTATHCTHKH.
IIpakTH4eckHe 3aHATHA
1| Knaccuueckoe onpeeNieHre BEPOSTHOCTH, CBOWCTBA BEPOATHOCTEN, TEOPEMA O CYMME J19,
BEpOATHOCTEH. BrIuncienne BeposATHOCTeH. IIpefcTaBleHHe YHCIOBBIX 10 M2,
naHHbIX. [[pUKIaIHbIE 3a/1aUH. 12,
1113,
1118
Pazpnen 3. I'eomeTpus. 106

Conep:kaHue y4eOHOro MaTepuaa




Tema 3.1. Ilpsimbie
MPOCTPAHCTBe.

H

1| B3saumHOe pacnoiyio’keHHe ABYX NMPSMBIX B IpocTpaHcTBe. [lapamienbHoCTh psIMON 1
miockocTy. [TapannensHocTs mockocTel. lleprnenauKyIspHOCTD IPSIMON U
IJIOCKOCTH. [leprieHIuKysp 1 HaKJIOHHAs. YTOJI MEKAY NPSAMOU U IIJIOCKOCTBIO.
JIByrpaHHbIi yrojl. YToJI MeXKy IIIOCKOCTIMU. [lepreHauKyaspHOCTb JIBYX
IIJIOCKOCTEM.

I'eomerpuueckue peodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN IEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IUIOCKOCTH.

[TapannensHoe npoekTupoBanue. [1nomans OpTOroHaNbHON NPOEKIUH.

N300paskeHre MPOCTPAHCTBEHHBIX (pUryp.

10

JI3, M5,
M9, 1114,
IT16, IT19

IIpakTHyeckue 3aHATHS

1| BzaumHOE pacmoyioKeHUs MPSIMBIX. YTOJI MEXKIY MPSIMBIMU.

B3aumHoe pacrnonokeHue OpsMbIX M TUIOCKOCTed. [lepneHAuKymsp ¥ HAaKJIOHHas K
IUIOCKOCTH. YTOJI MEXAYy MpsMOW M IJIOCKOCThIO. TeopeMbl O B3aMMHOM
PaCMOIO0KEHUH MPSMOI U MIOCKOCTH.

Teopema 0 Tpex neprneHAnuKyJsapax.

[Ipu3Haku U CBOMCTBA MapaIeNbHbIX U NEPIEHANKYISIPHBIX TTOCKOCTEH.

Paccrosamne oT TOYKH J0 IINIOCKOCTH, OT HpﬂMOﬁ A0 IJIOCKOCTH, PACCTOAHUC MCKIAY
MIJIOCKOCTSIMHU, MEXIY CKPEUIMBAIOIIMMUCS TPSIMBIMH.

[TapannensHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o miIomaam OpTOrOHaIbHOU
MIPOEKIIUHA MHOTOYTOJIbHUKA.

16

JI3,M2,M5,
I11, 1114,
[116

CamocrosiTesibHas padora.
Pabota ¢ yueOHOI U cripaBOYHON JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JIEKIIHH, perieHue
yOpaXHEHUH 1o 00pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

JI3, JIS,
M2,I11

Tema 3.2.
Koopaunatsl u
BEKTOPBI.

Conep:xxanue yueOHOro MaTepuasa

1 IlpssmoyronbHas (ieKkapToBa) cUcTeMa KOOPJMHAT B pocTpaHncTBe. Popmyna
paccTOosSHUS MEX]Ty IByMsI TOUKaMU. Y paBHEHUS c(epbl, INIOCKOCTU U IPSIMOH.
BexTopsl. Moaynbe Bektopa. PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MUCIIO. Pa3iiokeHue BEKTOpa MO HANPABIECHUAM. YTOJI MEXKIY IBYMs
BekTopamu. [Tpoekuns BekTopa Ha ock. Koopaunats! Bektopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB.

J13, M4,
17

IIpakTH4eckue 3aHATHA




1| Bexkropsl. [eiicTBus c BekTopamu. JlekapToBa cuctema KOOpAUHAT B IPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, cpepsl, IIIOCKOCTH. PaccTosiHne Mexay Toukamu. JleicTBus
C BEKTOpaMH, 3aJJaHHBIMU KoopanHaTaMu. CKaJIspHOE POU3BEIECHUE BEKTOPOB.
BexTopHOoe ypaBHEHHE NIPAMOH U INIOCKOCTU. Mcronp30BaHMe BEKTOPOB IIPU
JOKa3aTeJIbCTBE TEOPEM

CTEpEOMETPUH.

16

JI3, M12,
I117, 1118

CamocrosiTesibHasi padora.
PaboTa ¢ yueOHOl 1 CrIpaBOYHOM JTUTEPATypO, paboTa ¢ KOHCIIEKTOM JICKIIUMA, PEIICHHE
yOpaxHEHU 110 00pasily, HOAroToBKa pedepaToB U COOOIIECHUH.

JI3, JIS,
1118, M12

Coaep:xxanue yueOHOro MaTepuaJia

MHororpansslie yriel. Belllykible MHOrorpanHuku. IIpsMas M HakJIOHHas NIpU3Ma.
[IpaBunbnas npusma. [lapamnenenunen. Ky6. [Mupamupa. [lpaBunbHas nupamuja.
VYceuennas nupamuaa. Terpasap.

CummMmetpun B KyOe, B mapaijienenumnese, B mpuMe u B nupamujae. Ceuenus Kyoa,
IIPHU3MbI U TUPpAMHUBI. HpeI[CTaBJIeHI/Ie O IMPpaBUJIbHBIX MHOI'OI'PAaHHUKAX.

Tema 3.3. Hunuaap u konyc. YcedeHHbI koHyc. OceBble CEUeHUS U CEYCHMs], apaljieNIbHbIe
MHororpaHHUKH OCHOBAHHUIO.

U KpYTJible TeJia. lap u chepa, ux ceuenus. KacarenpHas IIoCcKOCTh K

chepe. O6bem u ero usmepenue. Marerpansuas Gopmyina

o0Bema.

dopmyrel 00beMa Ky0a, IPSIMOYTOJIBHOTO TIapalIeIIeIHITe [a, IIPU3MBI, [IAIHH/IPA.
dopmynsl 00beMa mHpaMuIbl U KoHyca. DopMyIibl IO TOBEPXHOCTEH IUITUHAPA
1 KoHnyca. ®opmyibl o0beMa 11apa u miomaau chepsl.

[Tomo6ue Ten. OTHOLIEHUS TUIOMIAAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TET..

14

JI1, M4,
1, 1115

[MpakTnyeckue 3aHATHS

[EEN

Paznuunblie BUABI MHOTOTPaHHUKOB. VX 300pakeHus], CEUEHUS U Pa3BEPTKU.
CumMMeTpus Te BpallleHUs] 1 MHOTOI'paHHUKOB. Brruucienue miomianeit 1 00beMoB.

18

J14, M7,
MI0, IT15,
I118

CamocrosiTeibHas padora.
PaGoTa ¢ yueOHOM 1 cripaBOYHOM JTUTEPATypO, paboTa C KOHCIIEKTOM JICKIIUMA, PEIICHHE
yOpaXHEHUH 1o 00pasily, HOAroTOBKa pedepaToB U COOOIIEHUH.

JI4, 1115,
I118

KoncyabTanumn

IIpomexyTouynas aTrecTanus (3K3aMeH)




Beero: | 270

Jli1 XapaKTepUCTUKH YPOBHS OCBOCHMSI yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Clelytolne 0003HaYeHNU:
1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEee N3yUYEHHBIX OOBEKTOB, CBOWCTB);
2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, UHCTPYKLUHU WU 110/ PYKOBOJICTBOM)
3. — IPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHHE JCITEIbHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4)



4 YCJIOBUA PEAJINBALIIUU ITPOT'PAMMBI YYEBHOT'O ITPEJIMETA

4.1 MaTepuaJibHO-TEXHHMYeCKOe o0ecnieyeHne

Jyig peanu3anuu mporpaMMbl y9eOHOTO MPEAMETa MPEIyCMOTPEHO HATMYHE CIICTYIONTIX
CHeIHalIbHbIX TOMEIECHHI:

— Kabuner MaTemMaTHKU:

— OcHoBHOe o6OopynoBanue: Jlocka monakatHas; MyJabTUMEIUHHBIA KOMIUICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel yuenuveckue npoiiHbie; CTomn
npenogasarens; CTynbsl.

— Ilporpammuoe oGecneuenue: 1. Microsoft Windows 7 Professional (OOO
"[Tacupux Kommwroreper ['pyn", 'K Ne55 ot 03.05.2011 r., mumensus Ne48467770 ot
06.05.2011 1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO "Ilacuduxk
Komnerotepst I'pyn", 'K
Ne254 o1 01.11.2010 r., muniensus Ne47549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBoOomHoe). 4. Adobe Acrobat Reader (cBoGomHOE).

4.2 UudopmaninoHHOe oDecnieyeHne Peain3alui NPorpaMmbl

JUis  peanm3anmuu  TporpaMMbl  ydeOHOTO mpeamera OuOmmoreunsii ¢onx BBIY
YKOMILJICKTOBAH IEYaTHBIMU U 3JICKTPOHHBIMU U3JAHUSIMHU.

OOyyaromuecs U3 YUCJia MHBAIUJIOB U JIUI] C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 3I0POBbSI
oOecrieyeHbl NeYaTHBIMU W (WJIM) DJIEKTPOHHBIMH 00pa3oBaTeIbHBIMU pecypcamu B (opmax,
aJaNTUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbSL.

OcHoBHasi iuTEpaTYypa
1. Amumos, HI.A. Komsarun, FO.M. u gp. Maremaruka: anrebpa ©u Hayaia
MaTeMaTHYeCKOT0 aHajiun3a, reoMerpus. Anredpa u Havana: yueOHuk. @I'OC / III. A. Anumos,
0. M. Komsarun u ap. — Mocksa: U3znarensctBo «IIpocBemenuey, 2022. — 463 c. — ISBN:
9785090717298
2. Aranacan, JI.C., byry3oB, B.®. u gap. Maremaruka: anrebpa M Hayana
MaTeMaTHYeCKOro aHajinza, reometpus. ['eomeTpus: yueOHuk (ba3oBblil 1 yriayOieHHbIN YPOBHU)
/ JI.C. AtanacsH, B.®. byty30B u 1p. - MockBa: M3natensctBo «IIpocBemenuer», 2022. — 287 c. -
ISBN: 9785090876452
3. boromonos, H. B. Anrebpa m Hauyama aHanmu3a: y4yeOHOe IMocoOMe Ui CpeTHEro
npodeccuonansHoro oodpasosanust / H. B. boromonoB. — Mocksa: U3znarensctBo FOpaiit, 2023.
— 240 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcrt:
sanextpouHbiii. — URL.: https://urait.ru/bcode/469825
4. Ceppix, M.IO. MaremaTtuka: y4eOHHK M TNPAKTHUKYM S CPEIHEro MpogecCHOHAIbHOIO
obpazoBanusi / W. 0. Cenpix, IO. b. I'pebenmukoB, A.JO.IlleBeneB.— MockBa: WM3naTenscTBO
IOpaiit, 2021. — 443 c.— (IIpodeccuonansHoe obOpazosanue). — ISBN 978-5-9916-5914-7. —
Tekcer : anextponnsiii / OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/469860.
5. Cuzpiit C.B. Jlekuuu no aHamuTHuecKoW reomerpuu: yuedbHoe mocobue / C. B. Cusblif. —
MockBa : ®usmariaur, 2021. — 254 c¢. — ISBN 978-5-9221-1925-2. — Tekct : 3IEKTPOHHBIM.-
URL: https://biblioclub.ru/index.php?page=book&id=687742

JlonoJiHuTeIbHAS JIMTepaTypa

1. T'ucun B.b., Kpemep H.ILI.. Marematuka. IIpaktukym: yue6HOe mocobue s By3os/ B.b.
I'mcun, H. 1. Kpemep. - Mocksa: U3marensctBo FOpaiit, 2023. — 204 c. - (Bricmiee oOpa3zoBanue). -
ISBN 978-5-9916-8785-0. - Tekct: anexkrponnsiid. - URL: https://urait.ru/bcode/511699.

2. Kpemep H.II.. MatemaTtuka mist komutemkei: yaednoe mocooue s CI1IO/ H. 1. Kpemep.
— 11-e ma. - Mocksa: UznmarenbctBo FOpaiir, 2023. - 362 c.: wi - (IlpodeccuonanpHoe
obpazoBaHme). - ISBN  978-5-534-15601-0. -  Tekcr:  anektponHsmi. -  URL:
https://urait.ru/bcode/511283



https://urait.ru/bcode/469825
https://urait.ru/bcode/469860
https://biblioclub.ru/index.php?page=book&id=687742
https://urait.ru/bcode/511699
https://urait.ru/bcode/511283

3. IlaBmouenko, IO. B. MaremaTtnka : Y4eOHHK M TPAKTUKyM IS CPEIHEro
npodeccuonanbHoro obpaszosanus / FO. B. I1aBmouenko, H. III. Xaccan ; mox o6mieit pexaknueii 1O.
B. IlaBnrouenko. — 4-e u3j., nepepad. u gomn. — Mocksa : U3marensctBo IOpaiit, 2022, — 238 ¢. —
(TIpodheccuonansuoe obpazoBanue). — ISBN 978-5-534-01261-3. URL.: https://urait.ru/bcode/489875.

HNHuTepHeT — pecypcsl:

1. www.newlibrary.ru - HoBas 3JeKTpOHHAsE OMOINOTEKA;

2. Www.edu.ru — ¢eaepalibHbIi TOPTAT POCCUHCKOTO 00pa30BaHus;

3. http: //window.edu.ru/ - emuHOE OKHO J10CTyIa K HHPOPMAIIMOHHBIM pecypcam

4. www.fcior.edu.ru (MadopmanroHHbIe, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MATECPUAIIbI);
5. www.school-collection.edu.ru (Eaunast xosutekiuu 1udpoOBBIX 00pa3oBaTEIbHBIX

pecypcoB).



http://www.newlibrary.ru/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

5 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O IIPEJIMETA

KOHTpOJIB H OLICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIPCAMETHLIX U NPCAMCETHBIX PE3YyJIbTATOB

OCYIIECTBJIAIOTCA B COOTBETCTBUU CO CICAYIOMIMMHU IMMOKA3ATCIAMMU:

Pe3yabTaTsl 00yyeHus

OcHOBHDBIE MOKA3AaTE/IH OLICHKHU pe3yJbTaTa

Tema

OueHo4Hoe CpeacTBO

JInyHoOCTHEIE

JI1 - chopMHUpOBaHHOCTH
IIPE/ICTAaBICHUM O MaTeEMaTUKE KaK
YHUBEPCAILHOM SI3bIKE HAYKU,
CPEICTBE MOJEIUPOBAHNS SIBICHUN
Y TIPOLIECCOB, UAESIX U METOAaX
MaTeMaTUKU

Tema 1.1. BBenenue
Tema 1.2. PazButne noHsatus o
quciie

Tewma 2.1. KomOunaTroprka
Tema 3.3. MHOTOrpaHHUKHU U
KpYTJIbIE Tella

YCTHBIN OMPOC (11.5.1)
YCTHBIN OIPOC (11.5.1)
[IpakTyeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

YCTHBIN OIPOC (11.5.1)
YCTHBIU OITPOC (11.5.1)

JI2 - mnonumanue 3Haunmoctu | Tema 1.6. Hauana YCTHBIN OIPOC (11.5.1)
MaTeMaTHKU JUTSt Hay4YHO- | MAaTEMaTUYECKOIO aHaIu3a.

TEXHUYECKOT O nporpecca, | [IpousBonHas u eé

c(OpPMUPOBAHHOCTH OTHOIICHUS K | IPUMEHEHHE

MaTeMaTMKe Kak K  4acTu

00I1IeueI0BEYECKOM KYJIbTYpbI

4yepe3 3HAaKOMCTBO C MCTOpUEH

pa3BUTHUs MaTeMaTUKH,

JBOJIIOLAEH MaTEMaTUYECKHUX

uaeun

JI3 - pasButue soruueckoro | Tema 1.3. @yHkiuu u rpa@uku | yCTHBIN ONpoC (1.5.1)
MBIIIEHNs], TpocTpaHcTBeHHoro | Tema 3.1. [Ipsimele n YCTHBIN OIPOC (11.5.1)
BOOOpa)KE€HUs, AJITOPUTMHYECKON | IJIOCKOCTU B IPOCTPAHCTBE [IpakTuueckoe 3anarue
KYJbTYPBI, KPUTHYHOCTH Ne 1 (camocTosiTenbHas
MBIIIICHUS Ha YpPOBHE, pabota)

HeoOxonuMoM  ans Oyaymei | Tema 3.2. KoopauHats! u YCTHBIN OIIPOC (11.5.1)
npo¢ecCuOHAITBHON BEKTOPBI [IpakTrueckoe 3aHsTHE

JESITeNbHOCTH, I MPOIOJIKEHUS
o0Opa3oBaHMs U caMO00OpPa30BaHHUS

Ne 1 (camocTosiTenbHas
pabora)

JI4 - OBJIAJICHUE
MaTeMaTHYeCKUMHU 3HAHUSIMHA U
YMEHUSMH, HEOOXOAMMBIMU B
MTOBCETHEBHOM KH3HH, TUIst
OCBOCHHS CMEXHBIX €CTECTBEHHO-
HaYYHBIX JVCTIATUTAH "
JUCLUHUIUIMH  NPO(ECCHOHATBHOTO
IUKJIA, TUTSt MOy YCHUS
oOpa3oBanHusi B 00JacTix, He
TpeOyIomx yriyOneHHON
MaTeMaTHYeCKOM MOATOTOBKH

Tema 1.2. Pa3zButre noHATUSI O
quciie

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tewma 3.3. MHOrOrpaHHUKHN U
KpyTJbI€ TENa

YCTHBIN OIpoC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-2 (camocTrosiTenbHas
pabora)

YCTHBIN OIIpOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTtosiTenpHas
pabora)

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

JIS - TOTOBHOCTB ¥ CITOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIE
caMm000pa30BaHUIO, HA
IIPOTSKCHUU BCEH XKU3HU

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 3.1. IIpsimble u
MIJIOCKOCTH B IPOCTPAHCTBE

YCTHBIN OITPOC
(m.5.1)
YCTHBIN OMPOC (11.5.1)




Tema 3.2. KoopauHatel u
BEKTOPBI

YCTHBIN OIPOC (11.5.1)

JI6 - co3HarenbHOE OTHOIICHUE K
HEIPEPHIBHOMY 00pa30BaHUIO Kak
YCIOBUIO YCIELIHOU
npodeccuoHaIbHOM u
00I1IECTBEHHOM IE€SITCILHOCTU

Tewma 1.7. UnTerpan u ero
MIpUMEHEHHE

YCTHBIN OITPOC (11.5.1)

JI7 - TOTOBHOCTB U CIOCOOHOCTH K
CaMOCTOATEJILHON TBOPYECKOU U
OTBETCTBEHHOU IEATEIHHOCTHA

Tewma 1.3. ®yHkiuu u rpaduxu

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

JI8 - TOTOBHOCTD K KOJUIEKTHBHOM

paboTe,  COTPYOHHUYECTBY  CO
CBEPCTHUKAMH B
oOpa3oBarenbHOM, OOIIECTBEHHO
TIOJIC3HOH, y4eOHO-

HCCIIEIOBATENILCKON, MPOESKTHON U
JIPYTUX BUAAX JEATEIbHOCTH

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIICHUE K
npodecCHOHATEHON AEeSITeILHOCTH
KaK BO3MOXXHOCTH y4YacTHsl B
peIICHUH JIUYHBIX,
OOIIECTBEHHBIX,I'OCYIapCTBECHHBIX
00IIEeHAIIMOHAIBHBIX MPO0JIEM

Tewma 2.1. KomOunaTopuka

Tema 2.2. DnemMeHTbI TEOPUH
BEPOATHOCTEH U
MaTeMaTHYeCKON CTaTUCTUKU

[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTennbHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

MeTaHpe,I[MeTHHe

M1 - ymeHue onpeaensiTh Ueiau
NesTeIbHOCTH, 331aBaTh
napamMeTpsl ¥ KpUTEPUU UX
JOCTUKECHHUSI

Tema 1.3. ®ynkuuu u rpaduku

YCTHBIU OITPOC (11.5.1)

M2 - yMeHnEe BHOCUTb KOPPEKTHUBBI
B JICSITENIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIEICTBUN
JESATEIBHOCTH

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IponsBogHas u e€
IIPUMEHEHHE

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKH
Tema 3.1. Ilpsamble u
IJIOCKOCTH B MPOCTPAHCTBE

[IpakTuyeckoe 3anaTue
Ne 1-3(camocrosiTenbHas
paborta)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHaTHE
Ne 1 (camocTosiTenbHas
pabota)

M3 - BrageHne HaBLEIKAMU
M03HaBaTENbHOM, yueOHO-
HCCIEA0BATENIBCKON U POEKTHON
NeSITeIbHOCTH, HAaBBIKAMU
paspernieHus mpooaemM

Tema 1.3. ®ynkuuu u rpadpuku

[IpakTnueckoe
3aHATHE
Nel(camocrositenpHas
pabora)

M4 - ciocOOHOCTH U TOTOBHOCTE K
CaMOCTOSITEIIEHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUIECKUX
3aJ1a4, MPUMCHECHHIO Pa3TUIHBIX
METOHO0B IMO3HAHUSA

Tema 3.2. KoopauHatel u
BEKTOPbI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJIble Tela

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

MS5 - crt0COOHOCTE BBISIBJIATH

Tema 3.1. Ilpsmpie wu

YCTHBIN onpoc (11.5.1)




MPUYUHHO-CIIECTBEHHBIE CBS3U U
aKTyaJIU3UpPOBATH 3aJ1a4y,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHUs,
HaXOJUTh apryMEHTHI JJIsI
JIOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PEILICHUSI

TIJIOCKOCTH B IIPOCTPAHCTBC

[IpakTrueckoe

3aHATHE No 1
(camocrosiTenbHas
pabora)

M6 - crtocoOHOCTh aHATU3UPOBATH
MOJTyYEHHBIE B XOJI€ pelICHUs
3a/lauM Pe3yJIbTaThl, KPUTUUECKH
OLICHUBATb UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX

Tema 1.1. BBenenue

YCTHBIN onpoc (1.5.1)

M7 - cnocoOHOCTH BBIIBUTATh
HOBBIC HAIeH, npejyararb
OpUTHHAJIbHBIE MTOAXO0BI Hu
pelieHusi, CTaBUTh NPOOJIEMBI H
3aJ1a4u, JIOIyCKaroLue
aJbTEPHATUBHBIE PEILICHUS

Tema 1.4. KopHu, cTenenu u
aorapudmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHH
Tewma 2.1. KomOunaroprka

Tema 3.3. MHOTOrpaHHUKHU U
KpYTJIbIE Tela

[IpakTuyeckoe 3anaTue
Ne 1-3
(camocTosTEenBHAS
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennbHast
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTennbHas
pabota)

MBS - BirafgeHne HaBLIKAMH
MOJTy4eHus: HHGOpMaIIUU U3
HMCTOYHUKOB PAa3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIECTBIISTH TIOUCK, aHAITH3,
CHCTEMATHU3AIIHIO U
HWHTEPIIPETAINIO HHPOpMAIHH
pa3IMYHBIX BUIOB U (hopm
MIPEJICTABIICHHS

Tema 1.1. BBenenue

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEHN U
MaTeMaTH4ECKON CTaTUCTUKH

YCTHBIN ompoc (1.5.1)
YCTHBIN OITPOC (11.5.1)

M9 - cnocoOHOCTh OCYIIECTBISATh
KOMMYHHUKAITUU BO BCeX cepax
KU3HU, apTYMEHTHPOBAHHO BECTU
Aauainor, yMe€Tb CMATrdaTb
KOH(IUKTHBIE CUTYAIINH,
Pa3BEepHYTO M JIOTUIHO U3JIaraTh
CBOIO TOYKY 3PEHUS C
HUCITOJIB30BAHUEM SA3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 3.1. IIpsamsble u
IJIOCKOCTH B MPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

CPEICTB
MI10 - cmocobnocTs ToHMMAaTh | | Tema 3.3. MHOrOrpaHHUKH U TPYIIIOBOE TBOPUYECKOE
HCII0JIb30BaTh MPEUMYIIECTBA | KPYTIJIbIE Tela 3aganue (1.5.3)
KOMaHJHOM W WHIWBUAYAIbHOU

paboTsI;

IIPUHUMATh LI  COBMECTHOU

NEeSATEeIbHOCTH, OPraHU30BBIBaTh U
KOOPJAMHHUPOBATh JEHCTBUSA IO €€
IOCTHIKEHHUIO: COCTaBIAThH ILIaH




JNEUCTBUM, pacHpeneiaTb PO C

y4eTOM  MHECHUHl  y4YaCTHHUKOB
00CyX/1aTh pe3yJIbTATHI
COBMECTHOU paboTHI;

npeajaratb  HOBbIE  IIPOCKTHI,
OLCHUBATH WJICH C  MO3UIHHU
HOBHU3HBI, OpPUTHHAJIBHOCTH,

MPAKTUYECKON 3HAUNMOCTH;
OCYIIECTBISTH TO3UTHBHOE
CTpaTETHYECKOE MOBEICHHC B
Pa3IUYHBIX CUTYAIUSX, POSIBIISTH
TBOPYECTBO U BOOOpAKEHHE, OBITH
WHUIMATHBHBIM.

MI1 - ymeHue camoCTOATENIbHO
COCTABJISITh TUIAH PEIICHUS
MPOOGJIEMBI C YY€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHUI

Tema 1.1. BBenenue

Tema 1.2. PazBurtue mmoHATUI O

YHUCJIC

Tema 1.3. ®ynkuuu u rpaduku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHalnu3a.
[IpousBoaHas u eé
MIPUMEHEHHE

Tewma 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 2.1. KomOuHatopuka

YCTHBIN o1poc (1m.5.1)
[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTennbHast
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTenbHast
pabota)

M12 - cnocoGHOCTh JJaBaTh OLEHKY

HOBBIM  CHUTyallMsiM,  BHOCHTH
KOPPEKTUBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE
pe3ysibTaToOB  LENSM;  BIIAJICHUE
HaBbIKAMH MO3HABATEbHOM
pednexkcun Kak OCO3HaHUS
COBEPIIAEMBIX JNEUCTBUN u
MBICIUTENIBHBIX ~ TPOIECCOB,  HX

pE3yJIbTaTOB U OCHOBAaHMI;
HCII0JIb30BaHNE TPUEMOB
pediiekcuu JUIst OLIEHKH CUTYallUH,
BBIOOPA BEPHOT'O PEIICHHUSI

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpenmertHbie

11 - ymeHnune onepupoBathb
MOHSATUSAMMU: OINIPECIICHHE,
aKcuoma, Teopema, CleICTBHeE,
CBOWCTBO, PU3HAK,
JTIOKa3aTelIbCTBO, PABHOCHIIHHBIC
(hOpMyIHUPOBKHU; yMEHUE
dhopmynupoBaTh 0OpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKICHUE,

Tema 1.1. BBenenune

Tema 1.4. KopHu, crenenu u
sorapu@msl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUH

Tema 1.6. Hauana
MaTEMaTHYECKOIO aHaJIN3a.
IIpousBojHas u eé

YCTHBIN OMPOC (11.5.1)
YCTHBIN OITPOC (11.5.1)

YCTHBIN OMPOC (11.5.1)

YCTHBIN OMPOC (11.5.1)




IMPUBOJAUTH IPUMCPBI U IIPUMCHCHUC

KOHTPHPUMEPHI, IPOBOJIUTh Tema 2.2. DneMeHTBI TEOpUH YCTHBIN OMPOC (11.5.1)

JIOKa3aTeJIbHBIE PACCYKACHUS P | BEPOSITHOCTEN U

peuieHnu 3a1a4, OLEHUBATh MaTeMaTUYeCKOW CTaTUCTUKHU

JIOTMYECKYIO IIPaBUIIBHOCTD Tema 3.1. Ilpsamble u [IpakTrueckoe 3ansatue Ne

paccyXJIeHU IIJIOCKOCTH B IPOCTPAHCTBE 1 (camocrosiTenbHas
pabora)

Tema 3.3. MHOTOrpaHHUKHU U YCTHBIN OMPOC (11.5.1)
KpYTJIbIE Tella

[12 - ymenue onepupoBath Tema 1.2. Pa3ButHe NOHATHS O | YCTHBIN Onpoc (m.5.1)
MOHSATUSMH: MHOKECTBO, qucie
MOJIMHO>KECTBO, ONEPALUU HaJl
MHOXECTBAMU; YMEHUE
UCIOJIb30BaTh TEOPETHKO-
MHOECTBEHHBIN amnmapar st
OIMCaHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH ¥ MIPU PEIICHUH 337124, B
TOM YHUCJIE U3 IPYTUX YIeOHBIX
MPEAMETOB

[13 - ymeHue onepupoBath Tewma 2.1. KomOuHaTopuka YCTHBIN o1poc (m.5.1)
MOHATHSIMU: Tpad, CBSI3HBINA Tpad,
JepeBo, LIUKIL, Tpad Ha MIOCKOCTH;
YMEHHUE 3a/1aBaTh U OMKUCHIBATH
rpadbl pa3IUuIHBIMH CIIOCOOAMM;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH

3aa4

[14 - ymenue cBoOOIHO Tewma 2.1. KomOunaTopuka [IpakTrueckoe 3aHsTHE
OIIEpPUPOBATH MOHATHIMU: Ne 1 (camocTosiTenbHas
COUYeTaHHe, NEPECTaHOBKA, YNCIIO pabota)

COUYETaHMM, YUCIIO IEPECTAHOBOK; YCTHBIA Ompoc (m.5.1)

6unoM HrloTroHa; ymeHue
PUMEHSATh KOMOMHATOPHBIE
(baKThl U pacCcy X AeHUS IS
pelieHus 3a1a4

I15 - ymeHnune onepupoBathb Tema 1.2. PazButre NoHATHS O | YCTHBIM OMpoc (m.5.1)
MOHATHSIMU: HaTypaJIbHOE YHCJIO, qucle [IpakTnyeckoe 3anarue
1I€TI0€ YUCII0, OCTATOK M0 MOYJIIO, Ne 1 (camocTosiTenbHast
paloOHaIbHOE YHCIIO, paborta)

HUpPaAMOHAIIBHOE YHCIIO,
MHOECTBA HATyPAJbHBIX, LIEIBIX,
paIrMoOHATBHBIX, TEHCTBUTEIHHBIX
YHUCeN; YMEHHE UCTIOIb30BaTh
MIPU3HAKHU JACIIUMOCTH,
HAaUMEHBIIUI OOLINI JETUTEND U
HaWMEHbIIIee 0011Iee KpaTHOE.,
anroput™ EBKInaa npu penieHnu
3a7a4; 3HAKOMCTBO C Pa3INYHbIMU
MMO3UIIMOHHBIMHA CHCTEMaMH

CUMCIICHUA
16 - ymenue cBoOOIHO Tema 1.4. KopHu, crenenu u YCTHBIN OIpOC (1.5.1)
OIIEpPUPOBATH MOHATHSMHU: CTENIEHb | JOrapu(pMbl [IpakTuyeckoe 3aHsTHE

C LIEJIBIM [10KA3aTeIeM, KOPEHb Ne 1-3




HaTypaJIbHOU CTEIEHU, CTEIICHD C

(camocTosiTeTbHAS

palMOHAIBHBIM ITOKA3aTENEM, pabota)

CTEIEHb C ACHCTBUTEIBHBIM Tema 1.5. OcHOBBI YCTHBIN OIPOC (11.5.1)

(BellecTBEHHBIM) MTOKA3aTeNIeM, TPUTOHOMETPUHU [IpakTrueckoe

norapudm yucia, CHHyC, KOCUHYC 3anstue Nel

Y TAHT'€HC MPOU3BOJIBHOIO YUCIa (camocTosTEnBHAS
pabora)

[17 - ymenue onepupoBath
MOHATHUSIMU: TOXIECTBO,
TOXKJIECTBEHHOE MTpeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUW U HEPABEHCTB,
PaBHOCUIIBHOCTb YPAaBHEHHUH,
HEPABEHCTB U CUCTEM,
palyoHaIbHble, UppallMOHAIbHbIE,
MOKa3aTelbHbIE, CTEIICHHBIE,
jJorapugmuyueckue,
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMbI; YMEHUE
peuiaTh ypaBHEHUs], HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3IUYHbIX
[IPUEMOB; PEIIATh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; NPUMEHSTh
YpaBHEHHUsI, HEPABEHCTBA, UX
CUCTEMBI JIJIsl PELLICHUS
MaTeMaTHUYeCKUX 3ajad U 3ajad u3
pa3nuyHbIX 001acTell HayKu U
pearbHON JKU3HU

Tema 1.2. Pa3zButHe noHITUSI O
YuCIIe

Tema 1.4. KopHu, crenenu u

Jorapudmpl

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

[TpakTryeckoe 3aHsTHE
Ne 1-2 (camocrosiTenbHas
pabora)

YCTHBIN OIPOC (11.5.1)
[IpakTuueckoe 3ansatue Ne
1-3 (camocTosiTenbHas
pabora)

YCTHBIN OIPOC (11.5.1)

[IpakTHyeckoe 3aHATHE
Nel  (camocTosiTenbHast
pabora)

I18 - yMeHue CBOOOJTHO
OTIEpPUPOBATH TOHATUAMHU: TpaduK
¢byHkuuu, oOpatHas — QyHKIMS,

KOMIO3UIMS (PyHKUUH, JTUHEWHas
byHKIUMSA, KBagpaTHuHas (QyHKIUS,

cTereHHass (yHKIOUS C  IeJIbIM
HoKa3aTeseM,
TPUTOHOMETpPHUYECKUE  (YHKIIMH,
oOpaTHble  TPUTOHOMETPHYECKHE
¢byHKIMH, NOKa3aTeNbHas u
jJorapudmuyueckas byHKIUY;
yMEHHE CTPOUTH rpaduKu
byHKIHH, BBITNOJIHATH
npeoOpa3oBaHus rpauKoB
yHKumit;

yMEHHE HCIIOJIb30BAThH

rpaduku QyHKUMN IS U3YYEeHUS
IIPOLIECCOB M 3aBUCUMOCTEN IIpH

pemeHn  3amad U3 JIPYIHUX
yu4eOHBIX  NpeAMETOB U W3
peanbHOM  JKHU3HU; BBIpAXaTh

dbopMyaMu 3aBHCHMOCTH MEXKIY

Tema 1.3. ®yHK1MHU U rpadUKU

YCTHBIA OIPOC (11.5.1)
[IpakTnueckoe 3aHsATHE
Ne 1 (camoctosiTenbHas
pabora, TBOPUYECKOE
3a/laHue)




BCINYNHaAMMU,

yMEHHue CBOOOTHO
OIIEpUPOBATH HOHATHSAMHU:
YETHOCTh ¢byHKIMH,
HNEPUOANYHOCTh byHKIIH,
OTpaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTb byHKIIH,

SKCTpeMyM (PYHKLUH, HaUOOJbIIEe
Y HauMEHbIIee 3HaYeHUs] QyHKINU

Ha MIPOMEKYTKE; yMEHHUE
IPOBOANTH HCCIIeJOBaHHE
byHKIUY;

yMeHHe UCIIOJIb30BATh

CBOWCTBA U TpapuKu QYHKUIUH IS
pelIeHus] ypaBHEHUH, HEPaBEHCTB
M 331ad Cc  IapaMeTpamy,
n300pakaTb Ha  KOOPIMHATHOM
IJIOCKOCTM MHOKECTBA PELICHUN
ypaBHEHHH, HEPaBeHCTB M WX
CHCTEM

I19 - ymenue cB0OOIHO
OIIEPUPOBATH ITIOHATUAMU:
MOCJICIOBATEIIBHOCTb,
apudmeTnueckas mporpeccus,
reoMeTpuUecKas mporpeccus,
OECKOHEYHO yOBIBAIOIIIAS
reoMeTpHuUecKas mporpeccus;
YMEHHE 33/1aBaTh
MOCIIEI0BATEIHLHOCTH, B TOM YHCIIE
C TIOMOIIBIO PEKYPPEHTHBIX

Gopmyn

Tema 1.6. Hauana

MAaTCMaTHYCCKOIro aHajin3a.

IIpousBogHas u e€
MIPUMEHEHUE

YCTHBIN o1poc (m.5.1)

110 - ymeHue onepupoBarb
MOHATHSIMHU: HENPEPBIBHOCTh
GyHKIMH, aCUMITOTHI rpaduka
¢byHKUIMH, TepBas U BTOpas

MTPOU3BOIHAS ¢byHKIUY,
TeOMETPUUECKUN ¥ (PU3NUECKUit
CMBICII MIPOU3BOJTHOM,
nepBooOpasHas, OIIPEETICHHBIN
WHTETpAJI;  YMEHHE  HaxOJWTh

acUMIITOTHI  Tpaduka  (QyHKIHUY;
YMEHHE BBIYUCISTH TPOHU3BOTHBIE
CYMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMIIO3UIIMN (YHKINH, HAXOIUThH
ypaBHEHHE KacaTelbHOU K rpaduKky
byHKIHH;

YMEHHUE HCII0JIb30BaTh
MPOMU3BOAHYIO ISl HCCIICTOBAHUS
GYHKUMH, UTST HAXO0XKJICHHS
HAWIy4lIero peluleHus B

Tema 1.6. Hauama

MAaTeMaTH4CCKOIro aHajin3a.

[IpousBoaHas u eé
IIPUMEHEHHE

Tema 1.7. UuTerpan u ero
IIPUMEHEHHE

YCTHBIN OMPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Nel (camocTrosiTenbHas
paborta)

YCTHBIN OMPOC (11.5.1)
[IpakTudeckoe 3aHgTHE
Nel (camocTrosiTenpHas
pabota)




MPUKIIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKUX U
¢bu3nveckux 3amavax, 1
OTpesieNICHUs] CKOPOCTH U
YCKOPEHUST; HaXOIUTh IJIOMIAH U
00BbeMbI GUTYP C TTOMOIIIBIO
MHTETpaja; MIPUBOAUTH IPUMEPHI
MaTEeMaTHYeCKOr0 MOJICTUPOBAHUS
C MOMOIIBIO U PepeHITNATHHBIX
YpaBHEHUI

I111 - ymeHue onepupoBarb
MOHATUSAMH: KOMIIJIEKCHOE YHUCIIO,
COIIPSIKEHHbIE KOMIUIEKCHbBIE

YuCcia, MOAYJIb W ApryMEHT
KOMIUICKCHOTO  4ucia,  (opma
3alUCH  KOMIUIEKCHBIX  YHCEI

(reometpuueckas,
TPUTOHOMETPHUECKAS u
anreOpandeckas); YMETh
MIPOU3BOJIUTH apupMeTHIECKue
NecTBUS C KOMIUIEKCHBIMU
9UCIIaMd; TPUBOAWTH PHMEPHI
HCIOJIb30BAHUS KOMIUIEKCHBIX
YHCe

Tema 1.2. PazBurue moHsATUI O
quciie

YCTHBIN OIPOC (11.5.1)

112 - ymenue cBoOOIHO
OTIepUPOBAThH OHATUSAMU: CPETHEE
apudMeTnyecKoe, MeIraHa,
HauOoJbIIIee U HANMEHbIIIEe
3HAYEHUS, pa3Max, TUCIIEPCHUsL,
CTaH/IapTHOE OTKJIOHEHHE IS
OIIMCaHUs YHCJIIOBBIX JaHHBIX,
YMEHHE UCCIIEI0BATh
CTaTUCTHYECKHNUEC NJAaHHBIC, B TOM
YHClie C MPUMEHEHUEM
rpadUueCcKuX METOI0B U
ANIEKTPOHHBIX CPEJICTB;
rpadUyecKy UCCIIeI0BATh
COBMECTHBIE HAOIIOAEHUS C
MTOMOIIIBIO JHarpamMM paccerBaHUs
Y JTUHENHOW perpeccuu

Tema 2.2. DnemMeHTbI TEOPUH
BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKH

YCTHBIN OIPOC (11.5.1)
[IpakTuueckoe 3aHsATHE
Ne 1 (camocTtosiTenbHas
paborta)

[113 - ymenue HaxoauTh
BEPOSITHOCTH COOBITUH C
HCIOJIb30BaHNUEM TpaduyeCcKuX
METOIOB; IPUMEHSTD ISl PEIICHUs
3a1a4 (OPMYJIIBI CIIOKECHUS U
YMHOXEHUS BEPOSATHOCTEH,
(hopMyITy IOJTHOM BEPOATHOCTH,
¢bopmyny bepnymu,
KOMOMHATOpHbIE (PaKThI U
(bopMyJIBI; OLIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITUH; YMEHHE

Tema 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTH4eCKON CTaTUCTUKH

YCTHBIN OMPOC (11.5.1)
[IpakTuueckoe 3aHsITHE
Ne 1 (camoctosiTenbHas
pabota)




OTIEPUPOBATH TOHITHUSIMHU:
Ciy4aiiHasi BeJTMYMHA,
pacrpeiesieHre BEpOSITHOCTEN,
MaTeMaTU4YeCKOe OKHIaHHeE,
JUCTIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CITy4YalHOW BEJIMYMHBI,
(byHKIMU pacupeeneHus U
IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO 1 HOPMAIbHOTO
pacrpeiesieHUid; YMEHHE
HCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX pactpeneeHun Iist
pelieHus 3aj1ay; 3HAKOMCTBO C
MOHSATHSIMM: 3aKOH OOJIBIINX
9HCEeJl, METOIbI BEIOOPOYHBIX
WCCIIeIOBaHM; yMEHUE MPUBOIUTD
MIPUMEPHI MIPOSIBJICHUS 3aKOHA
OOJIBIITUX YKCENT B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUAX

[114 - ymenue cBo6OIHO
OIIEPUPOBATH TIOHATUSMU: TOUYKA,
npsimMasi, II0CKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyY, INIOCKUI yTOJl,
JIBYTPaHHBIN YTOJI, TPEXTPAHHBIN
yroJ, nepeceKkarommecs,
napajuieNbHbIe U
CKPEIIHUBAOIINECS TIPSIMBIE,
MapajyuienbHOCTh U
MEPICHIUKYISIPHOCTD TIPSIMBIX H
TJIOCKOCTEH, YTOI MEeXIY
MPSIMBIMH, YTOJI MEXKTY MIPSMOU 1
MJIOCKOCTBIO, YTOI MEXKITY
TJIOCKOCTSIMU; YMEHUE
WCIOJIb30BaTh MIPU PEIICHUH 3a7a4
W3YYCHHBIE (PAKThI U TEOPEMBI
TUTAHUMETPUH; YMEHUE OlEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOILEM
MHpE; YMEHUE ONEePUPOBaATh
MOHATHSIMH: MHOTOT'PaHHUK,
CeueHHe MHOTOTPAHHHKA,
MIPABIIIbHBIN MHOTOTPaHHUK,
npu3Ma, mupamuaa, Gurypa u
MTOBEPXHOCTh BpAIICHUS, IIMIHHID,
KOHYC, Imap, cdepa, pa3BepTka
MTOBEPXHOCTH, CEUCHUS KOHYyCa U
WIMH]IPA, TapajUIebHbIE OCH WU
OCHOBAHUIO, CEUEHHE I11apa,
MJIOCKOCTB, Kacaromiasicst chepsi,
WIAH]IPA, KOHYCa; YMCHHE
CTPOUTH CEYCHHE MHOTOTPAaHHUKA,
n300paxkaTh MHOTOIPaHHUKH,
(burypsl ¥ NIOBEpXHOCTH BpaLCHMS,

Tema 3.1. IIpsimble u
TIJIOCKOCTH B IPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)




UX CEUEHUs], B TOM YHUCIIE C
MIOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHUE PUMEHSATh CBOWCTBA
reOMETPUYECKHUX QUTYD,
CaMOCTOSITENTLHO (hOPMYITHPOBATH
OIIpeeICHUS U3y9aeMbIX QUTYD,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX T€OMETPUIECKUX
¢uryp, 000CHOBBIBATh WIH
OIIPOBEpraTh UX; yMEHHE
MIPOBOJIUTH KJIACCH(PHKAINIO HUTYD
0 Pa3IMYHBIM [IPU3HAKAM,
BBINOJIHATH HEOOXOJMMBIE
JOTIOJHUTEIbHBIE TIOCTPOCHHUS

115 - ymenue cBo60IHO
OIIEPUPOBATH MIOHATUSIMU:
wiomazab Gurypsl, 00beM Qurypsi,
BEJIMYMHA yTJIa, PACCTOSHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHHUE
MEKy MPSIMBIMH, PACCTOSTHHE
MEXy TUIOCKOCTSIMH, IIJIOMIATh
cdepsl, oAk MOBEPXHOCTH
MUPaMU/IbI, TPU3MBI, KOHYCA,
UWIMHIpa, 00beM Kyoa,
MPSIMOYTOJIBHOTO
napaJuiesenune a, TMpaMuIbl,
MIPU3MBI, HWIMHPA, KOHYCA, [apa;
YMEHUE HaXOJUTh OTHOILICHHE
00BEMOB NOI00HBIX QUTYp

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIbIE Tena

YCTHBIN OIPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Nel (camocTosiTenbHas
pabora)

I116 - ymenue cBo60HO
OTIEPUPOBATH TIOHATHIMU:
JBUKEHHE, TapaJuIeTbHbINA
MePEeHOC, CHMMETPHS Ha MIIOCKOCTH
U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue Moa00us,
110J100HBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIE U MOAOOHBIE
¢burypsl, B TOM 4ucIie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
HCIOJIb30BATh T€OMETPUUYECKHE
OTHOIIICHHS, HAXOTUTh
reOMETPHUECKUE BETHUNHBI
(mvHAa, yro, miomab, 00beM)
IIPU PELICHNUH 3a7a4 U3 IPyTUx
Y4eOHBIX IPEMETOB H U3
peabHOU JKU3HU

Tema 3.1. IIpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

I117 - ymenue cB0601HO
OTIEpUPOBATH TOHATUSIMHU:
IIPSIMOYTOJIbHAS CUCTEMA
KOOpPJUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, TPOU3BEICHUE

Tewma 3.2. KoopaunaTsel 1
BEKTOPBI

YCTHBIN OMPOC (11.5.1)
[IpakTudeckoe 3aHaTHE
Nel (camocTrosiTenpHas
pabota)




BEKTOpa Ha YHCIIO, PA3JIOKEHUE
BEKTOpa 110 0a3ucy, CKaIIpHOe
MIPOU3BE/ICHNE, BEKTOPHOE
MIPOU3BECHUE, YTOI MEXTY
BEKTOpPAaMU; YMEHHE UCTIOIb30BATh
BEKTOPHBIN U KOOPJAWHATHBIN
METO/ JIJIsl PEIICHUS
reoMEeTPUUYECKUX 3a7a4 U 3a7a4
JIPYTUX Y4EOHBIX IPEIMETOB;
OIepUPOBAThH MOHATUSAMU: MaTpHULIa
2 x 2 u 3 x 3, onpeneauTeb
MaTpHUILIbl, TEOMETPUYECKHI CMBICIT
OIIpEACIUTEIS]

[118 - ymeHnue monenupoBaTh
peanbHbIC CUTYAIlUU Ha SI3BbIKE
MaTeMAaTUKHU; COCTABIIATD
BBIPQKCHMSI, YPaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 110
YCJIOBHIO 3aJ1ayH, UCCIIEIOBATh
MTOCTPOCHHBIE MOJICIU C
WCIIOJIb30BaHUEM arlapara
anreOpsl, UHTEPIPETUPOBATH
MOJTYYEHHBIN pe3yJIbTaT; CTPOUTD
MaTeMaTH4YeCKHE MOJEIIHN C
MTOMOIIIbIO TEOMETPUUYECKUX
MOHSATUN W BEJTMYHH, peliaTh
CBSI3aHHBIE C HUMH MPAKTHYECKUE
3aJ]a4d; COCTaBIIATh
BEPOSITHOCTHYIO MOJIETTh U
MHTEPIPETUPOBATH MOTYUYEHHBII
pe3ybTaT; pelaTh MPUKIaTHbIE
3a/1a4u CpeCTBaMu
MaTeMaTU4YeCKOro aHaJIM3a, B TOM
YHCIIE COIUAIBHO-PKOHOMHUYECKOTO
1 (HPU3UIECKOTO XapaKTepa

Tema 1.6. Hauana
MaTEMaTHUCCKOI'0 aHaIn3a.
IIpousBogHas u e€
MIPUMEHEHUE

Tema 1.7. UnTerpan u ero
NIPUMEHEHUE

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTH4YeCKON CTaTUCTUKH
Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJbl€ Tena

[IpakTryeckoe 3aHsATHE
Nel (camocTosiTenbHas
pabora)

YCTHBIU OITPOC (11.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTositenbHas
pabora)

[IpakTrueckoe 3aHsTUE
Nel (camocTosiTenbHast
pabora)

[IpakTrueckoe 3ansTHE
Nel (camocrosiTenbHas
pabora)

[IpakTrueckoe 3aHsiTHE
Nel (camocTrosiTenbHas
paborta)

I119 - ymenue BbIOUpaTh
MOAXOIALINN METO/ JUIsl pelieHus
3aJ1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3yUYEHUU
MPUPOJHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHUE
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHHE
MIPUBOJUTH IPUMEPBI
MaTeMaTHYeCKUX OTKPBITUN
POCCUICKON U MUPOBOU
MaTeMaTHYECKOW HAyKH

Tewma 1.1.BBenenue

Tewma 2.1. KomOunaTopuka
Tema 3.1. IIpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
YCTHBIN OMPOC (11.5.1)
YCTHBIN OITPOC (11.5.1)

I[J'I}I OICHKU JOCTHUXKCHUS 3aIlJTAaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/ISI o IpeaAMeETy pa3pa60TaHLI
KOHTPOJIBHO-OLCHOYHBIC CPCACTBA I IPOBCACHUSA TCKYIICTO KOHTPOJIA U HpOMCXCYTOQHOﬁ

aTTeCTalllH, KOTOPhIC pUJIararoTcs K paboueil mporpamme mpeamera.
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1 Oourme cBeIeHuA

®onn oneHouHbIX cpenactB (manmee — POC) mpemHasHadyeH i1 KOHTPOJS W OIEHKU
00pa30oBaTeNbHBIX JOCTIKEHUH oOydaromuxcs mo mnporpamme ydeOHoro mpemmera OOIL0O7
Maremartuka.

@®OC BKIIOYAIOT B ceOs KOHTPOJIBHBIE MAaTEPUANbl Ui MPOBEJACHUS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH ¥ TPOMEXKYTOYHOH aTTECTAllMH II0 NPEAMETy, KOTopas MpoBoauTcs B (opme
’K3aMeHa (C HCIIOJIB30BAHUEM OLIEHOYHOI'O CPEICTBA — YCTHBIM ompoc B (hopmMe OTBETOB Ha
BOITPOCHI OMJICTOB, BHIITOJHEHNE MUCHMEHHBIX 3a/ITaHUN )

2 Ilnanmpyemble pe3yabTaThl O00y4YeHHsl MO TMpeaMeTy, olOecledHBAKOLIHE
pe3yJIbTaThl 0CBOCHHS 00pa30BaTeIbHOM IPOrpaMMbl

Kon
pe3yabTar
a HanmenoBanwue pe3yabTaTa 00yueHus
oOyueHus
1

c(OpPMHPOBAHHOCTh NMPEACTABICHUN O MAaTEMaTHKE KaK YHUBEPCAIbHOM SI3bIKE

J1 HAYKH, CPEJICTBE MOJICITHUPOBAHUS SBJICHUN U MTPOIIECCOB, UICSIX H METOJaX
MaTeMaTHKU
NOHMMaHHE 3HAYMMOCTH MAaTEMaTHKH JUIS HAy4YHO- TEXHHUYECKOro Tporpecca,

e c(OPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaKk K 4acTH O6III€‘-IGJIOBG‘-IGCKOIZI
KYJIbTYpbl 4epe3 3HaKOMCTBO C HMCTOPUEH pa3BUTUS MAaTEMaTHKH, SBOJIOIUCH
MaTeMaTUYECKUX UAEH
pa3BUTHE  JIOTUYECKOTO  MBIIUICHHUS,  IPOCTPAHCTBEHHOTO  BOOOpPa)KCHUS,

3 QITOPUTMUYECCKONW KYJIBTYPhI, KPUTUIHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
JUtst Oy ny1ien mpodecCHoHaTbHOM NeSTENbHOCTH, AJIs MTPOJOIIKEeHHs 00pa3oBaHus U
OBJIaJICHUE MaTeMAaTUYECKUMU 3HAHUSAMH U yMEHHSIMH, HEOOXOJUMBIMU B

T4 MIOBCEIHEBHOM KHU3HH, ISl OCBOSHHSI CMEKHBIX €CTECTBEHHO- HAYUHBIX JUCIUTUIHH
U TUCLUTUINH NMPOoQecCHOHANBHOTO UK, I MOTydYeHus: 00pa3oBaHus B 00IaCTSX,
He TpeOYIOMUX YriyO0JeHHON MaTeMaTH4YeCKOM MO OTOBKHI

15 TOTOBHOCTh U cr£0006HOCTL K 00pa30BaHHIO, B TOM 4YHCJIE€ caM00Opa3oBaHUIO, Ha
MPOTSKCHUH BCEH KU3HU

16 CO3HATEJIbHOE OTHOLIEHHE K HEMPEPhIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIIEHIHOM
po)eCCHOHAIBHON U OOIIECTBEHHOMN JESTEIbHOCTH

17 TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSATENbHON TBOPYECKOH M OTBETCTBEHHOMU
JeSITeITbHOCTH
TOTOBHOCTh K KOJUICKTHBHOM pa0oTe, COTPYAHHYECTBY CO CBEPCTHHUKAMH B

JI8 00pa3oBaTeNbHOH, OO0IIECTBEHHO-TIOJIE3HOIA, yueOHO-HCCIIeI0BATENbCKOH,
MPOSKTHOM M IPYTHX BUAAX JCITCILHOCTH
OTHOILIEHHE K MPO(EeCCHOHAIBHONW IESTEIbHOCTH KaK BO3MOXKHOCTH Yy4acTus B

JI9 pPEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npobiem

M1 YMEHHUE OTPENCNIATh eI JCATEIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPHH HX
JTOCTH>KEHUS

MO YMEHUE BHOCHTb KOPPEKTHBBI B JCATENLHOCTb, OLCHHBATL  COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI IeITETbHOCTH

M3 BJIaJICHHE HABBIKAMH ITO3HABATENBHOM, yU4eOHO- MCCIIEOBATENICKON M MPOSKTHON
JIESITEIbHOCTH, HaBBIKAMU pa3pelieHus mpoodaemM

M4 CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 33124, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS




Kon
pe3yybTar
a

oOydeHus
1

HaumenoBanue pe3yibTata 00yueHus’

M5

CIOCOOHOCTH BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIE CBSA3H U aKTyaJIH3UPOBaTh 33auy,
BBIJIBUTATh TUIIOTE3Y €€ PEUICHUs, HAXOAUTh apTyYMEHTHI JUIsl JOKA3aTelIbCTBA CBOUX
YTBEPKACHUIM, 3a/1aBaTh HapaMeTPbl U KPUTEPHH PEIICHUS

M6

CIIOCOOHOCTh aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKHU OLICHUMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBHSIX

M7

CIIOCOOHOCTH BBIIBUI'aTb HOBBIC HACH, IIpEAjiaraTb OPUIMHAJIBHBIC IIOAXOAbI H
peliCHUs, CTABUTH HpOGJIeMBI 1 3a1a4¥, JOIMYCKAOINC AJIbTCPHATUBHLIC PCHICHUS

M8

BJIQJICHUE HAaBBIKAMHU TMOJIYYeHHUS HH(POpPMAIMM M3 HCTOYHUKOB pPa3HBIX THUIIOB,
CIIOCOOHOCTh CaMOCTOSITENIBHO OCYILIECTBIIATH IIOUCK, aHAJIU3, CUCTEMAaTU3aLUI0 U
MHTEPIPETALNIO HHPOpMALIMK Pa3IMYHBIX BUAOB U (hOpM MPEACTaBICHHS

M9

CIIOCOOHOCTD OCYHICCTBJIATD KOMMYHUKAIIUA BO BCECX C(bean KHN3HU,
APTYMCHTUPOBAHHO BECTHU MOHUAJIOr, YMECTb CMAI'1aTb KOH(bJ'II/IKTHLIC CUTyalluu,
PA3BCPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3PCHHUA C UCIIOJIB30BAHUCM A3BIKOBBIX
CpCIACTB

MI10

CIOCOOHOCTh MOHMMAaTh U  HCIOJB30BaTh IMPEMMYINECTBA KOMAHIHOM U
WHIUBUTyJIbHOU PabOTHI;

MPUHUMATh 1M COBMECTHOM ACATEIBPHOCTH, OPraHU30BBIBATh U KOOPJIUHUPOBATH
JEUCTBUSI MO €€ JOCTHKEHUIO: COCTABJISATH IUIaH JNEHCTBUM, paclpenessiTb Poju C
y4eTOM MHEHUU YYaCTHUKOB OOCY>KIAaTh PE3yJIbTaThl COBMECTHON pabOThI;
mpeasiaraTh ~ HOBBIE  TPOEKTHI, OLIEHMBAaTh HWJAEU C TO3HUIMH  HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETMYECKOE TMOBEJCHUE B PA3TUYHBIX CUTYAIUSAX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

Ml11

YMEHHE CaMOCTOATEIbHO COCTABJIATH IUJIaH pELIeHUS NpPoOJeMbl C Y4ETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPeINOYTEHUI

M12

CIIOCOOHOCTh J1aBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHUBHI B
JeATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LENISAM;

BJIa/ICHUE HaBbIKAMHU MO3HABaTENIbHON pedieKkcuu Kak OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUN U MBICIUTENBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHU;
UCIIOJIb30BaHUE MPHUEMOB pe(IeKCUu Uil OLEHKHM CHUTyalluHd, BbIOOpa BEPHOTO
peueHus

I11

YMEHHE OIEePUPOBATh TMOHITHIME: OINpEACiiCHUEe, aKCUOMa, TeopeMa, CIICIICTBUE,
CBOICTBO, TpPHU3HAK, J0KA3aTE€NbCTBO, PABHOCHIBHBIE (DOPMYITUPOBKH;, YMEHHUE
dbopmynupoBaTh O0OpaTHOE U MPOTHBOIMOJOXKHOE YTBEPXKIEHHUE, TPUBOIHTH
MPUMEPBI U KOHTPIIPUMEPHI, TPOBOJUTH TOKA3aTEIbHBIE PACCYKICHUS TPU PEIICHUN
3aJ1a4, OIICHUBATh JIOTUICCKYIO MMPABIIIBHOCTh PACCYIKICHHM

I12

YMEHUE OIIEpUPOBaATh IOHATUSAMHU: MHOKECTBO, IOJMHOXECTBO, OINEPALMHU HaJ
MHOXXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIM amnmapar i
OIMCAHUs PEAIBHBIX IPOLIECCOB U ABJIICHUM U IPU PELICHUM 3a/1ad, B TOM YUCIIE U3
JPYTUX Y4eOHbIX PEIMETOB

I13

yYMEHHE ONepUpoBaTh MOHATHAMM: Tpad, CBSI3HBIA rpad, nepeBo, HMKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh W ONMCHIBaTh TIpadbl Ppa3InyHBIMU CHOCOOAMH;
UCIIOJIb30BaTh rpadbl MpH pelIeHUH 3aa4

I14

yMEHHE CBOOOTHO OMNEPUPOBATH TOHITHSAMHU: COYETAaHWE, IEPECTAaHOBKA, YHCIIO
COUETaHWI, YHCIO TMEepPecTaHOBOK; OwHOM HBIOTOHA, yMeHHE MNPUMEHSTH
KOMOHMHATOPHBIE (PAKThl U PACCYKICHUS JJIsl peLIeHHs 3a1a4

I15

YMCHHUC ONCPUPOBATH MNOHATHAMH. HATYpPaJIbHOC YMCJIO, IICJIO0C YHCJIO, OCTATOK IIO




Kon
pe3yybTar
a

oOydeHus
1

HaumenoBanue pe3yibTata 00yueHus’

MOJYJIIO, PallHOHAJILHOE YUCIIO, UPPAIMOHAIBHOE YHUCII0, MHOYKECTBA HATYPaIbHBIX,
LEJbIX, PAllMOHATBHBIX, ACHCTBUTEIbHBIX YUCEN, YMEHHUE HCIIOJIb30BaTh MPU3HAKU
JNETMMOCTH, HAaWMEHBIIMKA OOIIWK JenuTeIh M HaWMEHbIIee OoO0Iee KpaTHoe,
anroputM  EBkimza npu  pelieHMHd  3a7a4;  3HAKOMCTBO C  pPa3IMYHBIMU
MO3UIMOHHBIMH CHCTEMAaMHU CUMCIICHUS

I16

YMEHHE CBOOOJHO OINEpPUPOBATh MOHSTHUSIMH: CTENICHb C IIEJBIM IOKa3aTelieM,
KOpPEeHb HATypaJbHOM CTENEHH, CTEINEHb C PAllMOHAJBLHBIM IOKa3aTelieM, CTEIEeHb C
JEHCTBUTENBLHBIM (BEIIECTBEHHBIM) TTOKa3aTeeM, Jorapudm ducia, CHHYC, KOCHHYC
Y TAHT€HC MPOU3BOJILHOTO YHCIa

117

YMEHHE OIEpPHPOBATH MOHATUSMH: TOXKIECTBO, TOXJIECTBEHHOE IMPEoOpazoBaHHE,
ypaBHEHHE, HEpaBEHCTBO, CHCTEMa YPaBHEHHUH M HEPaBEHCTB, PaBHOCHIIBHOCTh
YpaBHEHUH, HEPABEHCTB M  CHCTEM, pallMOHaJbHbIC, HUPPALUOHAJIbHBIE,
HoKa3aTesbHble, CTENEHHbIE, JIorapuMuiyeckue, TPUrOHOMETPUUYECKHE YPABHEHUS,
HEPAaBEHCTBA U CHUCTEMbl; YMEHHUE pellaTh YpaBHEHMs, HEPABEHCTBA U CHCTEMBI C
IOMOILBIO PA3JIMYHBIX MPUEMOB; pellaTb YpaBHEHMs, HEPABEHCTBA U CHCTEMBI C
apaMeTpoM; IMPUMEHSITh YpPaBHEHHUS, HEPAaBEHCTBA, UX CHUCTEMBbl ISl PELICHUS
MaTeMaTHUYECKUX 33/]a4 U 3a/1a4 U3 Pa3JIMyHbIX 00JIacTel HAYKU U peaJIbHOM KHU3HU

I18

yMeHHe cBOOOIHO ONEepUpOBaTh NOHATHAME: Tpaduk GyHKINHU, oOpaTHas GyHKINS,
KOMIO3ULUs (PyHKUUH, nuHelHas (yHKUMs, KBaapaTuyHas (DyHKIMs, CTEleHHas
(GyHKIMS C ILenbIM IOKa3aTelieM, TpPUTrOHOMETpuuyeckue (QyHKUIUU, OOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIUM, IOKa3aTeiabHas M Jorapupmuyeckas (QyHKLUY;
YyMEHHE CTpOUTh Trpaduku (yHKIUH, BBIIOJHATH MPeoOpa3oBaHUs TIpapUKOB
(GYHKLIMH; yMEHUE HUCMOJIb30BaTh Ipaduku (YHKUMN Ui M3Y4EHHUS HPOLIECCOB U
3aBUCHUMOCTEN MpHU pEeUIeHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U U3 pealibHOM
KHU3HHM; BBIpaKaTb (OPMYJIaMH 3aBUCUMOCTH MEXAYy BEIMYMHAMHU; YMEHUE
CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHOCTh (PYHKIIMHU, NEPUOAUYHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (YHKLHH, 3SKCTpeMyM (YHKIHH,
HauOoJbIllee U HaUMEHblIee 3HaueHUus (QYHKIUU HAa MPOMEXKYTKE, YyMEHHE
HPOBOJUTH MCCleN0BaHUE (YHKIMH; YMEHHE HCIIOJIb30BaTh CBOWCTBA M Tpa(UKH
GyHKIMA IS pelleHHs] ypaBHEHWW, HEPABEHCTB M 3aJad C TMapaMeTpaMu;
n300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA pELICHUH ypaBHEHMH,
HEPABEHCTB U UX CUCTEM

I19

yYMEHHE CBOOOTHO OIIepUpOBAThH HOHATHSMM: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckas  MpPOrpeccHsi, TeoMeTpuueckas Imporpeccusi, OECKOHEUHO
yObIBaroIas TeOMETpHUECcKasi Mporpeccus; yMEeHUe 3a7aBaTh MOCIEI0BaTeIbHOCTH,
B TOM YHCJIE C IIOMOIIIBbIO PEKYPPEHTHBIX GOopMYJT

I110

YMEHHUE ONEepPHPOBATH MOHATUSMH: HETPEPHIBHOCTh (DYHKIIUH, aCUMITOTHI Ipaduka
byHKIUY, TIepBasi ¥ BTOpasi IPOU3BOHAS QYHKIIMH, F€OMETPUUECKUN U (HPU3HUECKUN
CMBICJI TIPOM3BOJIHOM, MepBOOOpa3Hasi, ONpeaeIeHHbI HHTErpall; yMEHUE HAXOAUTh
acUMNTOThl Trpaduka (YHKUMU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMIIO3MIMU (PYHKIUHM, HAXOOUTh YpaBHEHHUE
KacaTeJlbHOM K rpaduKy QyHKIUY;

YMEHUE UCIOJb30BaTh MPOM3BOJIHYIO JUIS MCCIENOBaHUS  (QYHKIMHA, s
HaXO0X/IEHHUS HaWIy4llIero pelleHds B MPUKIAAHBIX, B TOM YHCIE COLHUAIbHO-
HKOHOMHMUYECKUX M (PU3MUYECKHUX 33a/a4ax, Ul ONpe/leIeHUus] CKOPOCTH U YCKOpPEHHUS;
HaXOJUTh IUIOINAAN U 00bEMBI (PUIyp ¢ MOMOILBIO MHTErpalla; MPUBOJUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJICIIMPOBAHUS C MOMOIIBIO Ju(epeHInaIbHbIX YPaBHEHUN




Kon
pe3yybTar
a

oOydeHus
1

HaumenoBanue pe3yibTata 00yueHus’

I111

YMEHUE  OIEepUpOBaTh  MOHATHSAMHU:  KOMIUIEKCHOE  YHCJIO, CONPSKEHHbIE
KOMIUJICKCHBIE YHCIIa, MOJIYJIb U apryMEHT KOMIUJIEKCHOTO 4Hcia, ¢opma 3arucH
KOMIUIEKCHBIX 4Mces (reoMeTpuyeckasi, TPUTOHOMETpUYecKas U anredpandeckasi);
YMETh TMPOU3BOAUTH apuPMeTHYecKue MACUCTBHS C KOMIUIGKCHBIMHA YHCIIAMU;
IIPUBOANTH NPUMEPHI NCIOJIb30BaHUSI KOMILJIEKCHBIX YHCEI

I112

YMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSMH: CpeqHee apu(pMETHYECKoe, MEIHaHa,
HauOosblllee M HaMMEHbIEE 3HAYeHUs, pa3Max, JUCIEepCHs, CTaHJapTHOE
OTKJIOHEHHE JUIsl  ONMCAHMS  YHUCIOBBIX JAHHBIX; YMEHHME  HCCIEN0BaTh
CTaTHUCTUYECKUE JAaHHBIE, B TOM YHCII€ C MPUMEHEHHEM rpauuecKux METOJO0B U
DIIEKTPOHHBIX CPEICTB; TIpadUUEecKH HCCIEA0BAaTh COBMECTHBIE HAOIMIOACHUSA C
MIOMOILBIO AMarpaMM paccerBaHUsl U JJUHEHHON perpeccuu

113

YMEHHE HaXOIUTh BEPOSTHOCTH COOBITHH C HCHOJB30BaHHWEM TpaduyuecKux
METO/IOB; NPUMEHATh Ul peuleHus 3ajady (GOopMyJbl CIOXKEHHS U YMHOXKEHUS
BEPOSTHOCTEH,  (GOpMydy  TOJHOH  BeposTHOCTH, Qopmyrny  bepHysum,
KOMOUHATOpHbIE (DaKThl U (HOPMYJIbl; OLIEHUBATh BEPOSTHOCTH PealibHBIX COOBITUH;
YMEHHE OIIEpUpOBaTh IMOHATHAMU: CiIy4dalHas BEIWYMHA, pacIpelesieHue
BEPOATHOCTEH, MATEMAaTUYECKOE OKUIAHKE, TUCIIEPCHS U CTAaHJAPTHOE OTKJIOHEHUE
CIlydaifHOW BENMYWHBI, (YHKIMHM PpACHpEAeiCHUs M IUIOTHOCTH PAaBHOMEPHOTO,
IIOKA3aTeIbHOIO0 ¥ HOPMAJIBHOI'O PacHpelleIeHUH; YMEHHUE HMCIIONIb30BaTh CBOMCTBA
W3YYEHHBIX PacCIpeAcsICHUN Ul pelIeHus 3a/1ad; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OONBIIMX 4YMCEeN, METOAbl BBIOOPOYHBIX HCCIEAOBAaHUM; YyMEHHE IPUBOAUTH
IpUMEpHl MPOSIBICHUS 3aKOHA OONBIIMX YUCENT B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX

1114

yMEHHE CBOOOJHO ONEpUpPOBaTh TMOHATUAMHU: TOYKa, MpsiMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUHI yroJl, JBYTPaHHbBIN yTOJI, TPEXIPAHHBIA yrod,
MIEPECEKAIOIINECS, TAPAUIEIIBHBIE U CKPEHIMBAIOIIMECS MPSIMbIE, TAPAILIEIbHOCTh U
NEPIEHIUKYJIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJl MEXIY NPAMBIMH, YIOJI MEXKIY
IPSIMOM M IUIOCKOCTBIO, YIOJ MEXKIy IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh IPU
pelIeHNH 3a7ay U3y4deHHbIe (aKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB B OKpY’KalOLIEM MHpE; YMEHHE OINEepUpPOBaTh MOHATUSMHU:
MHOIOTPaHHHUK, CEUYEHUE MHOIOIPAHHHKA, IPAaBWIBHBII MHOTOTPaHHMK, IPU3MA,
nupaMuja, ¢urypa M HOBEPXHOCTh BpalleHMs, LMIUHAP, KOHYyC, wap, cdepa,
pa3BepTKa INOBEPXHOCTH, CEUEHHUS KOHYCa W IWIMHIPA, NapajuleIbHbIE OCH WIIU
OCHOBaHHIO, CEYEHHE Ilapa, IIOCKOCTb, Kacaromascs c@epbl, IMUINHIPA, KOHYCa;
YMEHHUE CTPOUTh CEUYCHHE MHOTOIpaHHMKA, U300pakaTh MHOTOTPAHHUKH, (DUTYPHI U
MIOBEPXHOCTU BPAILCHHS, UX CEYEHUS, B TOM YHUCJIE C MOMOULIBIO AIIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHATh CBOICTBa r€OMETPUYECKUX (UTYpP, CAMOCTOATEIHHO
dbopMynupoBaTh ONpeNeNieHUsT H3ydaeMbX (uryp, BBIIBUraTh THUIOTE3Bl O
CBOWCTBAaX M NMpHU3HAKaX reOMETPUUECKUX (QUryp, 0OOCHOBBIBATH MM ONPOBEPraTh
UX; yMEHHE MPOBOAUTH KiaccupuKaluuoo (UTYp MO pa3IuYHBIM IMpU3HAKAM,
BBINOJIHSATH HEOOXOIMMBbIE JTOTIOJHUTEIbHBIE IIOCTPOCHUS

I115

yMEHHE CBOOOIHO ONEpPUpPOBATH MOHATUSAMU: IUIOIIAAL (QUIYpbI, 00beM (UTYPHL,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSIHHE MEXTy HPSIMBIMHU,
paccTosiHuE MEXAYy IUIOCKOCTSIMM, IUIOIIa[b CQepbl, IUIOUIaJb NOBEPXHOCTH
OUpaMUbl, TPU3MBL, KOHyca, LWIMHApPA, 0O0BeM Ky0a, MPSIMOYTOJIbHOTO
napajjenenunena, MNUPaMUAbl, MPU3MBlL, IMJIMHApA, KOHyca, IIapa; yMEHHe
HaXOJIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX (pUryp




Kon
pe3yybTar
a

oOydeHus
1

HaumenoBanue pe3yibTata 00yueHus’

I116

yMEHHE CBOOOJHO ONEpPHPOBATH MOHSTUSAMH: JABHKEHHE, NapajIesIbHBbIA MEpeHoc,
CUMMETpPHS Ha IJIOCKOCTU U B MPOCTPAHCTBE, IMOBOPOT, MPeoOpa3oBaHKe 1M0a00us,
noJo0HbIe (DUTYpBI; YMEHHE pAcllo3HaBaTh paBHbIE U MOAOOHbBIE (UIYpBl, B TOM
quclie B IPUPOJE, UICKYCCTBE, AapXUTEKTYPE; YMEHHUE UCII0NIb30BaTh T€OMETPUUECKUE
OTHOILEHMSI, HAXOJUTh T€OMETPUYECKHE BEIMYMHBI (JUIMHA, YT, IUIOIaab, 00bEM)
IIPU pELICHUN 33]a4 U3 IPYTUX YYEOHbIX IPEAMETOB U U3 pealbHON KU3HU

1117

yMEHHEe CBOOOJHO ONEpUPOBaTh MOHATUSAMH: IPSIMOYIOJIbHAs CUCTEMA KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BECHUE
BEKTOpa Ha YHUCIO, PA3JIOKEHUE BEKTOpa IO 0a3ucy, CKAISPHOE IMPOU3BEJCHHUE,
BEKTOPHOE IPOU3BEACHUE, YOl MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI U KOOPIMHATHBIA METOA JUIsl peIlIeHUs] TeOMETPUYECKUX 3aa4 U 3a/ad
JpYruX yueOHBIX MPEAMETOB; ONEPUPOBATh MOHATHAMHU: MaTpuua 2 x 2 u 3 x 3,
OIIpEeJIeIUTENb MAaTPUIIbl, FCOMETPUUECKUIN CMBICI OIIpEaeSIUTeNs

I118

YMCHHUC MOJACIHNPOBATH PCAJIbHBIC CHTyallMM Ha A3BIKC MAaTCMATUKH, COCTaBJIATH
BBIpQXXCHHS, YPAaBHEHUS, HEPABEHCTBA W UX CUCTEMbl IO YCIOBUIO 3a/ayH,
UCCJIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara aiareopsl,
UHTEPIPETUPOBATh IMOIYYECHHBIN pE3yNbTar; CTPOUTh MAaTEMaTHYECKHE MOJAEIHU C
IMOMOIIbIKO TCOMETPUUCCKHUX HOHATHH U BCJIMYHH, pPClIaTh CBA3aHHBIC C HHUMU
MPAKTUYECKHE 3a7aud; COCTABJIATH BEPOSATHOCTHYIO MOJENb M UHTEPIPETUPOBATH
HOqueHHBIﬁ PE3YIbTAT, peuarb IMPUKIIAIHBIC 3aJa4uu cpeacrBaMu
MaTeMaTUYeCKOT0 aHajin3a, B TOM YHUCIE COLHUAIbHO-DKOHOMHUYECKOTO U
(bu3HYEeCcKOro Xxapakrepa

I119

yMEHHE BBIOMpaATh MOIXOMSIIMI METON Uil peleHus 3aJadd; IOHUMaHHe
3HAUMMOCTH MaTeMaTUKH B U3YYEHHUU MPUPOJIHBIX U OOIIECTBEHHBIX IPOLECCOB U
ABJICHWM; YMEHHME pPACIO3HABATh IIPOSIBICHUE 3aKOHOB MAaT€MaTHKU B HCKYCCTBE,
YMEHUE MPUBOJUTH MPUMEPbl MaTEMATHYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOM
MaTE€MaTU4YECKOU HAyKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIMPYEeMbIM pe3y/bTaTaM 00y4eHust

3.1 CpeacrBa, npuMeHsieMble 1JI1 OLIEHKN YPOBHSI T€OPEeTHYECKOI MOAT0TOBKHU

Kpatkoe
HAaUMEHOBA
HUE
paszzneina
(Momyns) /
TEMBI
JTUCLUILITN
HBI

Konx
pe3ya
b TaTa
o0yue

HUS

IToxazaTenn
OBIIAICHUS
pe3yabTaTaMu
00yueHus

HanmenoBanune
OILIEHOYHOI'O
CpEeJIICTBA U MPEJCTaBICHUE
ero B ®DOC

Texymui
KOHTPOJIb

IIpomexyrounas
aTTecTanus

Paszgen 1. Axa

reopa.

Tema 1.1

Bsenenue

I119

Croco0HOCTh HIEPEUUCITUTh
obnacTu IPUMEHEHHS
MaTEMaTHUKU B peaHBHOI;’I KHU3HHU,
Ha3BaThb OCHOBHBIX YUCHBIX-
MaTEMAaTUKOB U MX BKJIAJ B HAYKY

IT1

CriocoOHOCTh NEPEUUCITUTD
OCHOBHBIC MaTeMaTHYECKHE
IIOHATHA, OOBSICHUTH Kaxxao€ us3
HUX, CBA3aTh 3TU ITIOHATHSA C
peaNbHBIMU SIBICHUSMH

M6

CriocoOHOCTH aHAIU3UPOBATh
paHee NOJIYYEHHBIH OIIBIT,
OOBSCHUTH CBOIO TOUKY 3pEHUS

MI11

CnocoOGHOCTH
KJIaCCU(PUITUPOBATH CBOM 3HAHUS

M3

CrniocoOHOCTh aHANU3UPOBATh,
000011aTh M  J€JaTh BBHIBOJBI,
omupasch ~ Ha  3HAHUSA U3
pa3IMYHbBIX MPEIMETHBIX
oOacreit

JI1

CrocoOHOCTE 00BSACHUTH
SIBIICHHE OKPY’KAIOIIEr0 MUpPa
MATEMATUUYECKUM SA3BIKOM

onpoc (n.5.1)

Yemnwoun

Tema 1.2.
PaszButue
TIOHSITHS O
yHclie

I12

CrocoOGHOCTE
OCHOBHBEBIC
MHOJKECTBA,

OTIPEICITUTh

YUCJIOBBIC
yHOpHI[O‘-II/ITI) Hux.
CriocoOHOCTE OOBSICHUTH
HAJIM4He MHOXECTBA
YHUCJIOBBIX CUCTCM.

I15

Croco0OHOCTE HUCIOJIB30BATh
HpI/I3HaKI/I JOCIINMOCTH

I111

CrnocoGHOCTh MIPOU3BOJIUTH
apudMeTHYECKUe JIeUCTBHUSI C
KOMIUIEKCHBIMU YHCIIAMHU

J1

CriocoOHOCTh aHAMU3UPOBATh
SIBJICHUS OKPY’KAIOIMIEr0 MHUpPa
C TMIOMOIIBIO S3bIKa MATEMATHKH

J4

CrnocoGHOCTh oOHapyXHUBaTh
CBs3U MCXKIY AUCHUIITIMHAMU,
Hcnonp30BaTh MaTeMaTH4eCcKue

Yemuwvin
onpoc

(n.

680npocsl

3)

Konmponvnas

paboma (n.6.2,

sapuanm 1-2,
sadanus 1-3)
Pasnoyposnes
ble 3a0a4u u
3a0anus
(n.6.3,
sapuanm

1-2, 3a0anue
19)

5.1,
1-




IIpUEMBI IIPU PELICHUH 3a1a4 U3

IpYyTUX HaykK u B
HOBCEIHEBHOMU
KHU3HU
Tema 1.3. JI3 | CrtocoOHOCTE HCCIEq0BaTh
. Bonpocut  ons
OYHKIUH U SIBJIGHUE U JIeJaTh BHIBOJBI O Yemuwiii onpoc
5] 9K3aMeHd
rpaduxu MOJIYYCHHBIX 3aKOHOMEPHOCTSIX (n.5.1, (n.6.1)
sonpocul 4-8) e
M1 | CnocoGHOCTB COCTABIIATS IIJIaH Konmponvha
OEATEIIbHOCTH s paboma
I18 | CocoGHOCTH BBINOJIHATE (n.6.2,
mpeodpa3oBaHus rpaduKoB sapuanm  I-
(GyHKIUH, UCIONB30BaTh rpapuKu Z 6) sa0anus
byHKIUiI TUISE U3Y4YECHUS
MIPOLIECCOB M 3aBHCUMOCTEH IIpU
pelieHn  3a1ad M3 JIPYTUX
y4eOHBIX  MPEAMETOB W U3
peanbHON KU3HU
1 | Cunocobrocts chopmymposars Bonpocw ona
JI0Ka3aTeJIbCTBO PEIICHMS, 9K3aMeHA
MIPEIOCTABUTH aPTyMEHTBI (n.6.1)
Konmponvuas
Tema 1.4. aboma
CnocoOHOCTh  OOHapyXHUBaTh Yemuoiu P
Kopr, CBS3H MEX onpoc (n.5.1 (n.6.2,
CTENEHU U 11 . I[Z 605 OCbl. ' 9’ sapuanm 1-2,
VCITUTUTHH -
norapucdm et P sadanus 7-15)
4 MH, HCIT0JIh30BaTh 34)
bl Pasnoyposne
MaTEeMaTHYECKHE TPUEMBI TIPU
pelIeHnH 3a/1a4 U3 IPYTHX HAyK 6bie 3a0auu u
. 3a0aHUs
Y B TIOBCETHEBHOM
(n.6.3,
KU3HU
eapuanm 1-
CrniocobHOCTh CBOOOJTHO
2, 3a0anus
OTIepUPOBATH TOHSITHSIMH 10
16 CTETeHb C IIeNIbIM MOKa3aTeseM, 16, 17, 19)
KOpEHb HaTypaJlbHOM CTEIeHH, T
CTeIEHb C  PalMOHAIBHBIM
ToKasaresem, CTCIICHb c
JIEUCTBUTEIILHBIM
(BelleCTBEHHBIM) TOKa3aTeseM,
jorapudm yucia
CriocobHOCTh pemarthb
MOKa3arejabHbIe,  CTCIICHHBIC,
117 norapupMHUUECKUEe YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI
CrnocoGHOCTh Bonpocwi 0ns
11 chopmyIupoB 9K3AMEHA
aTh JI0KA3aTeIbCTBO PEIICHUS, (n.6.1)
MIPEIOCTABUTH APTYMEHTHI
Tema 1.5. Pasnoyposnes

rnaair 147




OcHOBBI CrocoOHOCTh 00BSCHUTH CBOIO onpoc (n.5.1, ble 3a0a4u u
TPUTOHOMET M | ToOuky gonpocwl 35- | 3a0aHus
pun 9 3pCHUS, UCII0JIb30BATh 57) (n.6.3,
aJIeKBaTHbBIE SI3bIKOBbIE CPE/ICTBA sapuanm 1-2,
3aoanue 18)
Croco0HOCTE CBOOOIHO
I16 ONEPUPOBATH IMOHITUSIMH:
CHUHYC, KOCHHYC ¥ TaHT'€HC
MIPOU3BOJILHOTO YHCIIA
CrniocoGHOCTH pemiaTh
117 TPUTOHOMETPHUICCKHEC
ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI
Tema 1.6. IT1 Cnoco6HOCTh CPOopMYyITHPOBATH Yemuoi Bonpocwt oz
Hauamna JIOKa3aTeNbCTBO PEIICHUS, onpoc 9K3amena
MaremaTuyec IIPEOCTaBUTh apI'yMEHThI (n.5.1, (n.6.1)
KOT'O CLOCOBIOCTE eonpocwl 58- Pasnoyposnes
aHaInsa. J12 MIPOAHAIU3UPOBATH  UCTOPHIO 65) blea
Hp?HSBOHHa’I pa3BUTHUS MaTeMaTHKU u Jagaai u
" eé N 3a0anus
SR COOTHECTH €€ C  HaydHO- (n.6.3,
TEXHUYECKHUM MIPOrPEeCcoOM sapuanm 1-2,
CrniocoGHOCTB cBOOO/IHO sadanus 1-
119 OIIepUpPOBATH MOHSTUSIMHU: 5,13)
MOCJIeI0BATEIBHOCTb,
apudmernueckas u
TeOMETpPHYECKasi  MPOTPECCHH,
0ECKOHEUHO yObIBaro1as
TeOMETPUYECKasi  MPOTPECCHUS;
yMEHHue 3aJaBaTh
MOCTIeIOBATEIHbHOCTH
CrniocobHOCTh BBIUUCIISTh
IT10 | nmpou3BoAHBIE CyMMBI,
MPOU3BEACHUSA, YacTHOTO U
KOMITO3UIIMN  (DYHKIUN, YMETh
WCIONIb30BaTh  MPOU3BOJHYIO
JUIsL KccleIoBaHusl PYHKITUI
IT18 | CnocoOHOCTh  aHATU3UPOBATH
Tema 1.7. HOTy4YeHHbIE 3HAHUS u . Bonpocel 015
WNuterpan u WCIOJIb30BaTh UX JUIS ONMCAHUS Yemmeui oksamenda
ero pealbHbIX 3aBUCHMOCTEl onpoc (n.3.1, | (n.6.1)Pasnoy
IPUMCHCHHC CrocoOHOCTh MOAIEPKUBATH Gonpocet 66- | posneseie
J16 73) 3a0auu u
WHTEPEC K NeATEIbHOCTH -
110 CnocoOHOCTh HAXOIUTh (n.6.3,
TJI0IIA I U 00BeMBI GUTYp C eapuanm 1-2,
IIOMOIIBIO MHTCIPAJIa 300aHUS 6,
7,12)

Pa3znen 2. KomOnHaTopuKa, CTATHCTHKA U Te€OPHsi BEPOSITHOCTEI.

Tema 2.1.
KomOunarop
uKa

1119

CrocoGHOCTh MEPEYUCIIUTD
00J1aCTH IPUMEHEHUS
MaTeMaTUKU B peaTbHON )KU3HH,




Ha3BaTh YUYEHBIX U UX BKIIAJ
B HayKy

J1

CrocoOHOCTE OOBSICHUTD
SIBJICHUE OKPY>KAFOIIETO

MHpa MaTeMaTHYCCKHM
SI3BIKOM

I13

114

CrocoOHOCTE
IIOHATHSAMU:
rpag,
HCIIONB30BaTh
peIICHNUH 3a]1a4

OTIePUPOBATH
rpad,  CBSI3HBIN
JepeBo, YMCHHE

rpadsl npu

CrniocoOHOCTH CBOOOHO
OTIEPUPOBATH TOHATHIMHU:
coYeTaHue, NepPeCcTaHOBKa, YUCIIO
COYETaHUH, YMCII0 NepeCcTaHOBOK;
6unoM HeloToHa; ymeHue
MPUMEHSITH KOMOMHATOPHEIE
(bakThI U pacCcyXICHUS IS
peleHus 3a1a4

Yemuwiii
onpoc (n.5.1,
gonpocel 74-
86)

Bonpocwt 0ns
9K3aMeHa
(n.6.1)
Pasnoyposnes
ble 3a0a4u u
3a0anust (n.6.3,
sapuanm 1-2,
3a0anue 11)




Kpatkoe
HAaUMEHOBaH
ue paszzaena
(momyis) /
TEMBI
JVCIIATUTAH
BI

Ko
A
pe
3y
b
Ta
Ta
00
y4
e
HU
P

Iloka3arenn
OBJIaICHUS
pe3yJibTaTaMu
oOyueHus

HaunmenoBaunue
OIIEHOYHOT'O CPEJICTBA U
MPEACTABICHUE €TI0 B

DPOC
Tekyin [TpomexxyTo
3178 YHas
KOHTpPO aTTecTauu
b s

Pasznen 2. KOMﬁI/IHaTopHRa, CTATUCTHUKA U TCOPUS BepﬁﬂTHOCTeﬁ.

Tewma 2.1.
KomOunarop
uKa

I119

CriocoGHOCTh IEepeUNCIUTh
00JacTu NPUMEHEHUS
MaTeMaTUKU B PeabHOM )KU3HH,
HAa3BaTb YUCHBIX U UX BKJIaJ

B HAayKy

J1

CrocoOHOCTE OOBSICHUTE
SIBIICHUE OKPYKAFOIIETO

MHpPa MaTeMaTHYECKUM
SA3BIKOM

113

CrocoOHOCTH
HNOHATUSAMH:  Tpad,  CBA3HBIH
rpad, JIepeBo, yMEeHHUe
UCTONB30BaTh  Tpadsl  MpH
peILICHUH 33124

OIepupoOBaThH

Yemuwrii
onpoc (n.5.1,
eonpocwol 74-
86)

Bonpocwt ons
IK3aAMeHa
(n.6.1)
Pasznoyposnes
ble 3a0a4u u
3a0anus (n.6.3,
eapuanm 1-2,
3a0anue 11)

114

CriocoO6HOCTB
OIepUPOBATH
coyeTaHue, MepecTaHOBKa,
YHCII0 COYeTaHuil, YUCIIO0
HepecTaHoBOK; OuHoM HeroToHa;
yMEHHE PUMEHSTH
KOMOUHATOpHbIE  (aKkTbl U
paccyXIeHHs pereHHs
3aja4

¢BOOOIHO
MMOHATHUIMUA:

JUIA

Tema 2.2.
DJeMEHTEI
Teopuun
BEPOSTHOCTE
171 u
MaTeMaTH4ec
KOM
CTaTHCTUKU

M3

CnocoOHOCTh ~ aHAIM3UPOBATh,
KJaccu(puIupoBaTh,
yHOPSIIOYUBaTh, OLEHUBATh MU
HMHTEPIPETUPOBATH
uHpOPMaLNIO, TIOTYYaeMyIo U3
Pa3IUYHBIX HCTOYHUKOB

I11

CnocoOHOCTD MEPEYUCIUTD
OCHOBHBIE MaTeMaTHYeCKue
IIOHATHA, 00BLICHUTD KaxXxao€ us3
HUX, CBSI3aThb OTH TOHATHS C
peanbHBIMU
SIBJICHUAMMU

CriocobHOCTh  chopMyITUPOBATH
JI0Ka3aTeNIbCTBO penIeHus,
MpeaAOCTaBUTh apryYMCHTEIL

Yemmuwiii onpoc
(n.5.1,

eonpocul 87-
101)

Bonpocul on4
OK3aMeHd
(n.6.1)
Pasznoyposnes
ble 3a0ayu U
3a0anus (n.6.3,
sapuanm

1-2, 3a0anue

11)




CrocoOHOCTD KUCCIIEN0BATH

12 CTaTHCTHYECKHE TaHHBIE
CnocoOHOCTh HAXOIWUTH
113 BEPOSTHOCTH COOBITHI
Pa3znea 3. 'eomerpusi
CnocoOHOCTh HCIIOJIB30BATh

Ipu PCIICHUHU 3a1a4 U3YUCHHBIC

Bonpocwt ons

IT14 | dakrer u TEOPEMBI IK3AMEHa
MJIAaHUMETPUHU (n.6.1)
Crooco0HOCTH CBOOOTHO Konmponwras
OIIEPUPOBATH IIOHATUSMM: paboma (n.6.2,
Tema 3.1. 116 NBIDKEHHUE, MTapaJlIeIbHbIN sapuanm 1-2,
[Ipsimbie u [epPEHOC, CHMMETPHSL Ha Yemuwi 3adanus 16,17)
TIOCKOCTH IUIOCKOCTH ¥ B TPOCTPAHCTBE onpoc Pasnoyposnes
B Croco6HOCTB nepeunciurs | (191 ble sadavu u
IpOCTpaHC I119 | oGnactu npuMeHenus | 607POCbl 3adanus (n.6.3,
TBC MaTeMaTHKd B pealbHOU 102-121) sapuanm 1-2,
JKU3HH, Ha3BaThb  OCHOBHBIX 3adanue 9)
YUCHBIX-MAaTEeMaTUKOB M HUX
BKJI]] B HAYKY
CriocoOHOCTh BBIJBUTATH
M5 TUIOTE3y pPEelIeHUs, HAXOIUTh
apryMEHTHI JUIsl TOKa3aTeIbCTBa
CBOUX YTBEPKICHUHI
CnocoOHOCTh OOBSICHUTH CBOIO
M9 TOYKY 3pEHHUsS, HCIOJIb30BaTh
aZIeKBaTHBIC S3BIKOBBIE
CpeacTBa
CnocoOHOCTh caienaTh YepTex K
3aJJaHHIO, CpPaBHHBATH
JI3 MONly4YeHHBIE  PE3yNbTaThl  C
MMOCTaBJIICHHO 3aauei
CnocoOHOCTh MIaHUPOBATH
M4 CaMOCTOSATENIbHBIN ITOUCK Bonpocul ons
Tema 3.2. METOJIOB PELICHHUS Yemuwiii oK3aMeHa
Koopaunar MPaKTUYECKHUX 3a/1a4 onpoc (n.6.1)
bl u CriocoOGHOCTH cenaTh YepTex K (n.5.1, Konmponvn
BEKTOPBI 3aJIaHUIO, CpPaBHHBATh | BONPOCH ast paboma
JI3 MIOJIyYE€HHBbIE  PE3YyJbTaThl  C 122-134) (n.6.2,
MIOCTABJICHHOW 3aJ1adei sapuanm 1I-
Croco0OHOCTH HCIIOIB30BAaTh 2,
IT17 | BeKTOpPHBIN U KOOPAMHATHBIN 3a0anus 18-20)
Tema 3.3. METOJ JUIS PELICHUS
Mmuororpa T€OMETPUUYECKUX 3a/1a4 Vemmubli
HHUKH 1 CrocoOHOCTh  CHOPMYIIUPOBATH onpoc Bonpocet o
KpyTJIbIe IT1 JI0Ka3aTeIbCTBO PELICHHSL, | 3y 5 ] Kzamena
rena. MIPEIOCTABUTH APTYMEHTBI sonpocs I(? 6.1)
A3HOYPOBHEBbI
Crioco6HOCTD CBOOOTHO 135-201) e 3adauu u
115 ONepupoBaThH MOHSTHSIMHU: 3a0anus (n.6.3,
TJI0IIATh ¢buryps1,00bemM eapuanm 1-2,
burypsi, BEITMYMHA yriia, 3a0anus 8,




pacCcTodaHue oT TOYKHU 0
IJIIOCKOCTH, PACCTOAIHHUE MCKIY
MNpsAMbIMH, PACCTOAHHUC MCKIY
IIJIOCKOCTAMM, IIJIOIIAb C(l)epbl,

IUTOMIA/Th MIOBEPXHOCTH
nupamMmuabl, IIPU3MBEI, KOHYCa,
UIHHIPA, 00BeM KyOa,
[PSAMOYTOJIBHOTO
napajie/icnumnea, APaMUIbI,
NpU3MBbl, LWIAHApPA, KOHYCA,
mapa

CriocoOHOCTD TUTAHUPOBATh

M4 CaMOCTOSTEIBLHBIA ITOUCK
METO/IOB pEIICHUS
MPaAKTHUYECKHUX 3a/1a4
CnocoOHOCTh OOBSICHUTD

JI1 SBJIEHUE OKPY>KAIOIIIEero MUpa

MAaTEMATUYCCKHUM SA3bIKOM

14, 15, 20)

3.2 CpencrBa, npuMeHsieMble 1JIs1 OLICHKU YPOBHS IPAKTHYECKOH NMOATOTOBKHU

Kparkoe Konx HaumenoBanue
HaUMCHOBA | hegy g [Tokazarenb OBJIAJECHUsS OLIEHOYHOTO CPEJICTBA U
Hue TaTa pe3yabTaTaMu 00y4eHUs IPE/ICTaBIICHUE €TI0 B
PAAEIL 1 o6 ®OC
(monyns)/ | O0YHIC -
TEMBI HUSA Texymui [IpomexyTou
TMCTIUTUTN KOHTPOJIb Hast
HBI arrecranus
Paznen 1. Anredpa.
I15 CnocoOHOCTb HCITI0JIB30BAThH
NPU3HAKH JCTMMOCTH
CnocoOHOCTH BBIOMPATH
Ml1 Konmponvn
T 12 ONTUMAJIBHBIC IIYTH PEHICHHS ;
ema 1.2.
Croco6HOCTh  OOHApYKUBATH @i pavoma
PazButne Camocmosm (n.6.2
CBA3M MEKIY MUCUMIUIAHAMH, | - ’ ;
TIOHSITHS O -
J4 UCIMOJIb30BaTh MaTeMaTHYECKHe sapuanm
e MpUEMBL IIPU PELICHUN 3a7a4 U3 pagoma 2,
[TpakTH4ecko ., Nel(n.5.2 3a0anus 1-3)
JPYTHX HAayK U B TOBCEAHEBHON
e 3aHsThe No KIHL sapuanmul 1- Pasnoyposnes
1-2 2
CrocoGHOCTH 00OBACHUTE ) bzeas'adauu u
SBJICHHE OKPYXKAIOIEero Mupa 3a 6‘1;’“”
J MaTeMaTHYECKUM SI3bIKOM (n.6.3,
sapuanm 1-2,
Crioco6HOCTh pemarb sadanue 19)
panroHaNbHBIE YpPaBHEHUS W
117 HEPABEHCTBA
CnocoOHOCTD UCIOJIb30BaTh
TrOTOBBIE KOMITbIOTEPHBIE
Tema 1.3. i
o I18 MPOTPaMMEI B TOMCKAaX  MyTel
YHKIHH 1 pereHus
rpaduKu. MateMaTHueckux 3amad u ux | Camocmosm
[IpakTruecko
WILTIOCTPAIHH enb Has Konmponon




e 3agaTue Ne
1

M3

Croco0HOCTH OCYIIECTBIISTh
MO3HABATENbHYI0 M y4eOHO-
HCCIICIOBATEIILCKYIO
JIeITEIIbHOCTD

Ml11

CrocoOHOCTD
KJIaccu(UIUpPOBaTh
CBOU 3HAHUA

a7

CrocoOHOCTE

IUTAHUPOBA
Th
CaMOCTOSITCIIBHYIO JCSITEIbHOCTD

paboma
Ne2(n.5.2
sapuaxmuol
1-2)
Teopueckoe
3a0anue(n.S

3)

as paboma
(n.6.2,
eapuanum 1-
2,

3a0anus 4-6)

Tema 1.4.
Kopuwn,
CTENEHU U

JI0TaprU(OMBI.

[IpakTrueck
0€ 3aHATHE
Ne 1-3

I17

CriocoO6HOCTh IPUMEHSTh
CTaHJAPTHBIC MPUEMBI PEIICHUS
panrOHaJIBHBIX u
UPPAIMOHAIBHBIX,
IIOKa3aTCJIbHbIX, CTCIICHHBIX,
ypaBHEHUI U HEPABCHCTB

I16

CriocoO6HOCTB CBOOOTHO
OIIePHPOBATH MOHSATHUSIMHU:
CTETICHD C IEJIBIM TOKa3aTeleM,
KOpEHb HATypaJbHOH CTEICHH,
CTCIICHh C  PAlMOHAIBHBIM
nokazareseM, CTEIICHb c
JIEICTBUTEIIbHBIM

(BEIIECTBEHHBIM) IIOKa3aTelieM,
norapudm ymucia

M7

CriocoOHOCTE
HOBBIC naeu, HpeI[J'Ial"aTB
OPUTHHAJIBHBIC  TOJAXOIbI U
pemeHI/m, CTaBUTH HpO6HeMBI n
3a/1a4H, JIOITY CKAFOTIINE
EU'II)TepHaTI/IBHBIC peHIeHI/IfI

BbIJIBUI'aTh

M2

CriocoOHOCTH OCYIIECTBIIATH,
KOHTPOJIMPOBATH U
KOPPEKTHUPOBATH CBOIO
JIeSITEIIbHOCTh

J4

CriocobHOCTh ~ OOHApYXHMBATh
CBA3M MCXKIAY AUCHUIIIIMHAMH,
UCIIOJIb30BAaTh MAaTEMaTUYECKUE
NPUEMBI [TPU PEIICHUN 314 U3
JPYTHX HayK U B OBCETHEBHOM
KHU3HH

Camocmosme
JbHAsk paboma
Ne3(n.5.2

eéapuanmol |-

2)

Konmponvh
as paboma
(n.6.2,
eéapuanm I-

2,

3a0anus 7-15)
Pasznoyposnes
ble 3a0a4u u
3a0anus
(n.6.3,
sapuanm 1-2,
3a0anus 10,

16, 17, 19)

Tema 1.5.
OCHOBBEI
TPUTOHOMET
pun

117

CnocoOHOCTD MPUMEHSITD
CTaHJApTHBIE TPUEMBI PELICHHUS
TPUTOHOMETPUUYECKUX
ypaBHEHHI U HEPaBEHCTB

I16

CrocoOHOCTD CBOOOIHO
OTIepUpPOBATH MMOHATHSIMH:
CHHYC, KOCHHYC U TaHIC€HC
MIPOU3BOIBHOTO YUCIIA

Camocmoam
JTIbHAA
paboma

Pasznoyposnes
ble 3a0auu u
3a0aHus




[TpakTrueck Cnoco6HOCTh BeIBUTATh | MNed(n.5.2 (n.6.3,
0€ 3aHATHE HOBBIC  WJEW,  NpemIaraTb | eapuanmsl I- sapuanm 1-2,
No 1 M7 OpPUTMHAJILHBIE  TIOAXOABl H 2) 3a0anue 18)
pellIeHus, CTaBUTh MPOOIEMBbI U
3aauu, JTOTTY CKAIOIIHe
ATHTEPHATHBHBIC PEIICHUS
Cnooco0HOCTh 00CyX1aTh,
HCCJICIOBATH SIBIICHUS B
JI8 nporecce KOJUIEKTUBHOH
paboTHL. Crioco6HOCTh
OpPraHU30BBIBATH JIEATEIBHOCTh
B COTPYTHUYECTBE CO
CBEPCTHUKaMH
CriocoOHOCTh  aHANM3HPOBATH
Tema 1.6. I118 | nomydeHHble 3HAHUs u
Hagana WCIIOJIb30BATh UX JJIS OMUCAHUS
MaTeMaTiue peabHBIX Camocmosm Pasnoyposnes
CKOTO 3aBHCHMOCTEH elbHas ble 3a0a4u U
aHajn3a. CriocoGHOCTD BBMuCIATE | PA00ma 3aanus
[poussoaH I110 | npousBOAHBIE CYMMBI, Ne5(n.5.2 (n.6.3,
as u eé NpoMsBefeHus, uwacTHoro w | Sapuanmol l- | eapuanm I -2,
MIPUMEHEHU KOMIO3UIIMH (DYHKIUH, yMETh 2) 3a0anus I1-5,
e. UCIIONIb30BAaTh  MPOU3BOJIHYIO 13)
IIpakTruec JUTSL UCCIIeTOBaHMSL (DYHKITHIA
KOE 3aHATHE
No 1 CHocoOHOCTh  OCYILECTBIIATD,
M2 KOHTPOJMPOBATh u
KOPPEKTHPOBATH CBOIO
JIESITEIbHOCTD
Mi1 CnocoOGHOCTh BBIOUpATH
ONTUMAJbHBIC TyTH PEIICHUS
Tema 1.7, CnocoOHOCTh  aHAJIM3HPOBATH
Wnrerpar u IT18 | momy4yeHHbIE 3HAHUS U Camocmosm Pasnoyposnes
ero WCIIOJIb30BATh WX JJIS ONTUCAHUS | elbHAs ble 3a0a4u U
IpHMeHeHHe. pealbHbIX paboma 3a0anus
TpaxTHuecko 3aBHCUMOCTEH MNe6(n.5.2 (n.6.3,
e sansirie No CrocoOHOCTD HaxXOJIUTh séapuanmol 1- sapuanm 1-2,
1 I110 JIomaad U o0beMbl (QUTYP C 2) 3a0anus 6, 7,
MOMOIIBIO0 UHTETpala 12)
CnocoOHoCcTh K 00pa3oBaHMUIo,
JI5 B TOM YHCJIe CaMOOOPa30BaAHUIO
CnocoOHOCTH BBIOMPATH
Ml11

ONTHUMAJIBHBIC ITYTU PCHICHUA

Pa3znen 2. KomOnHaTOpUKa, CTATHCTHKA U TEOPHsI BEPOSITHOCTEI.

Tema 2.1.
KomMoOwunaro
pHKa.
[IpakTuuec

114

CrocoOHOCTD CBOOOHO
OTIepUpPOBATH MTOHSTHSIMH:
coyeTaHue, MepecTaHOBKa,
YHCIIO COUYETaHHUH, YHCII0
MEePECTAaHOBOK; OMHOM

HproToHa; ymeHHE HpPUMEHSTH
KOMOWHATOpHbIE  (aKTBl U

Camocmoam
enbHas
paboma

Pasznoyposnes
ble 3a0auu u
3a0aHus




KO€ 3aHATHE
Ne 1

paccyX1eHus
3a1aq

Al pCUHICHUA

CriocoOHOCTH BBIOMPATh

Ne7(n.5.2
eéapuanmol 1-
2)

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

MIl1
ONTUMAJIbHBIE TyTH PEILICHUS
M7 CnocoOHOCTbH BBIJBUTATH
HOBBIC UJICH, TIPE]IaraTh
OpUTHHAJILHBIE [TOAXO0/IbI U
peIIeHUsI, CTAaBUTH MPOOIEMBI U
3aJ1a4, JOIYCKAIOLIIe
ATBTEPHATHBHBIC PEIICHUS
CnocoOHOCTh MPUMEHSITh
MOJTy9YCHHBIC 3HAHUS B
JI9 poQeCCHOHAIBHON
NESTENIbHOCTH PU  PEIICHUU
00LIECTBEHHBIX MTPOOJIEM
CnocoOHOCTD OTHCHIBATh
IIPOLIECCHI " SIBJICHUS
Tema 2.2. P o
I113 UMEIOIIHE BEPOSTHOCTHBIHN
DJIEMEHTHI
XapakTep, BEISIBIISITH
TEeOpUn
N CTaTUCTUYECKUE Camocmosm Pasznoyposnes
BEPOATHOCTEMH
0 3aKOHOMEPHOCTH B PEAIBHOM | enbHas ble 3a0a4u U
P MHUpPE paboma 3a0anus
oii CrocobHocTh  ompenensath u | MNe8(n.5.2 (n.6.3,
OIICHUBATh BEPOATHOCTH | eapuanmol I- sapuanm [-2,
CTaTHCTHUKH. .
I118 | HacTyrieHUs coOBITHI B 2) 3adanue 11)
IIpakTrHuecko CHTVALLISX
e 3ansTre No yan
1 CnocoOHOCTD HCCIIEN0BaTh
I112 | craTtucTUyecKHe JaHHbIE
CnocoOHOCTh MPUMEHSTh
[TomydeHHbIe 3HAHUSA B
JI9 npoQeCCHOHAIBHON
NESTENbHOCTH IPU  PEIICHUU
00LIECTBEHHBIX MPOOJIEM
CrocoOHOCTh  OCYUIECTBIIATS,
M2 | konTpONMpOBaTH u
KOPPEKTUPOBATH CBOIO
JIESITCIIbHOCTD

Pa3zpnen 3. I'eomeTpus.

Tema 3.1.
IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

I11

CriocobHOCTh CHOPMYITHPOBATH

JI0Ka3aTeJIbCTBO pereHus,
MPEAOCTABUTh APTYMEHTHI
CnocoOHOCTD MEPEYUCIIST

1114 OCHOBHBIE TIOHATHS O IUIOCKUX
Y TIPOCTPAHCTBEHHBIX PUTYpax,
ONUCHIBaTh UX CBOMCTBA
CnocoOHOCTh MPUMEHSITh

I116 | wu3ydeHHBIE CBOMCTBA
reoMeTpuuecknux  Guryp u

Camocmosm
enbHas
paboma
MNe9(n.5.2

sapuanmoi 1-2)

Konmponvn
as paboma
(n.6.2,
eapuaum 1-
2,




[IpakTruecko

e 3ausaTue Ne
1

hopMyIIBI B
YKU3HEHHBIX
CUTYAIHSIX

peabHBIX

M2

CrocoOHOCTh OCYIIECTBIIAT,
KonTtposupoBatsb u
KOPPEKTHPOBATh CBOIO
JICSATEIbHOCTh

M5

Crioco6HOCTb BBIJIBUTaTh
TUIIOTE3y PELICHUs, HAXOIMTH
apryMeHThI I 10Ka3aTelbCTBa
CBOUX YTBEPKICHUMI

JI3

CriocoOHOCTB cAenaTh YepTex K
3a1aHUIO, CTPYNIIUPOBATH
HECKOJIbKO TeOMETPUUECKHX
¢uryp, CpaBHHBATh
MOJIYUCHHBIC PE3YJIbTAThI C
IIOCTaBJICHHOM 3aa4e

3a0anus 16,17)
Pasnoypoenesoi

e 3a0auu u
3a0arnus (n.6.3,
eéapuanm 1-2,
3a0anue 9)

Tema 3.2.
Koopaunar
Bl U
BEKTODHI.
IIpakTruecko

e 3ausaTtue Ne
1

IT18

Crioco6HOCTb pacro3HaBaTh
reoMeTpuuecKkue (QUrypel Ha
yepTrexax, MOJIETIsIX, B
peanbHOM

MHpe

I117

CriocoO6HOCTB UCIIOJIb30BATh
BEKTOPHBIH W KOOPJIWHATHBIN
METOJ TUTSt perieHus
reOMETPUYECKUX 3a/1a4

MI12

CnocoOHOCTh
JIEMOHCTPHUPOBATH

LEJIEy CTPEMIIEHHOCTh B
MOUCKAX M MPUHATHH PEIICHU,
Pa3BUTOCTD

MPOCTPAHCTBEHHBIX
[IPECTaBICHUI

JI3

CnocoOHOCTB clienath YepTex K
3aJ]aHHIO, CrpynIupoBaTh
HECKOJIBKO F€OMETPUUYECKUX
buryp, cpaBHUBATh
MOJIyYEHHBIE  PE3YyJbTaThl  C
MOCTaBJIICHHOHU 3amadeil

JI5

CnocoOHoCTh K 00pa3oBaHMHIo,
B TOM YHCJI€ CAMOOOPa30BaHUIO

Camocmosm
enbHas
paboma
NelOmn.5.2

sapuanmei 1-2)

Konmponvn
as paboma
(n.6.2,
eéapuanm I-
2,

3a0anus 18-20)

Tema 3.3.
MHororpanau
KU U KPYTJIbIe
Tena.
[IpakTrHuecko

e 3aggaTue Ne
1

IT18

CrocoOHOCTD
reOMEeTPHUUYECKUE
yepTrexax,
peaTbHOM
MUpE

pacro3HaBaTh

burypsl Ha
MOJIETISIX, B

IT15

CBOOOHO
TIOHATUSIMU .

Cnoco6HOCTb
OTIePHPOBATH
wiomanab  Gurypbl,  o0beM
¢urypsl,  BemTMUMHA  YIJIa,
paccTosHHEe OT TOYKH [0
IUIOCKOCTH, PACCTOSTHHE MEXKIY

Camocmoam
enbHas

paboma
Nell(n.5.2

Pasznoyposnes
ble 3a0ayu U
3a0aHUsA
(n.6.3,
eapuanm 1-2,




MPSMBIMH, PACCTOSIHUE MEXKIY
TJIOCKOCTSIMU, TIOMAAb ChEpHI,

IJIOIIAIb MMOBEPXHOCTH
MUPaMHJIBI, TPHU3MBIL, KOHYCA,
UATUHAPA, 00BeEM KyOa,
PSIMOYTOJIBHOTO

napajuiesienuIie1a, MUpaMuibl,
MpU3Mbl, LWIMHAPA, KOHYCa,

nrapa
CriocoO6HOCTh BBIJIBUTATh
M7 HOBBIE HJeH, npejiarath
OpUTHHAIILHBIC  TMOAXONIBI |
pelieHus, CTaBUTh MpoOIeMbl U
3aJa4H, JIOTTY CKaIOIINE
aNbTepHATHBHBIC PELICHUS
CriocoOHOCTh PUHUMATDH ENN
M10 COBMECTHOM JIeSITENILHOCTH,
MPOSIBIIATE ~ TBOPYECTBO U
BOOOpaxeHue, OBITH
WHUITMATHBHBIM
CriocobHOCTh  OOHapyXHMBaTh
Ji4 CBSI3M MEXKIy JUCLMIUIMHAMH,

UCIOJIb30BaTh MaTeMAaTUYECKUE
IIPUEMBI IIPU PELLIEHUH 33a4 U3
JPyTUX HAyK U B MIOBCEHEBHOM
KHU3HH

sapuanmoi 1-2)

3a0anus 8,
14, 15, 20)




4 Onucanue Npoueaypbl OLeHNBAHUS

PesynbraTel 00y4eHUs MO TUCHMIUIMHE, YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI
OLIEHUBAIOTCSI 110 YETHIPEXOANBHOM LIKaJIe OLEHKAMH: «OTIMYHO», «XOPOLIO»,
«YOOBJICTBOPHUTCIIBHO», «KHCYAOBJICTBOPHUTCIHLHOY.

Texymas arrecTanys 10 IUCHUIUIMHE POBOIUTCS C LENbK CUCTEMATUYECKON ITPOBEPKU
I[OCTI/I)KGHI/If/'I O6y‘IaIOH_[I/IXC$I. O0BexkTaMu OLICHUBAaHHUA  ABJIAIOTCA: CTCIICHb  YCBOCHUA
TEOPETUYECKUX 3HAHWUN, YPOBEHb OBJIAJCHMS NPAKTUYECKUMHU YMEHUSMH U HAaBBIKAMU 110 BCEM
BUAaM Y4eOHOH paboThl, KadecTBO BBHIMOJHEHHUS CaMOCTOSTENLHOW paboThl, yueOHas
JUCLUIUIMHA (AKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTb BBINOJIHEHUS PA3IUYHBIX BHUJIOB
3aJlaHuil, IOCEIAeMOCTh BCEX BUJIOB 3aHATHIA 110 aTTECTYEMOM TUCHHUILINHE).

IIpn mpoBeneHuM NPOMEKYTOYHOM AaTTECTALMU OLICHMBACTCA IOCTUKCHHE CTYIEHTOM
3alUIAaHUPOBAHHBIX 110 JUCLHMIUIMHE pPE3YyJbTaTOB OOYyYEHHUs, OOECIEUMBAIOIIUX PE3YJIbTATHI
OCBOEHUS 00pa30BaTEIbHOM MporpaMmsl B 1esioM. OlLieHKa Ha 3a4eTe, 9K3aMEHE BBICTABIISIETCS C
Y4E€TOM OLEHOK, IOJYYEHHBIX INpPU NPOXOXKACHUU TEKYyIIEeH AaTTecTallud. BpicunTeiBaeTcs
cpenHHil Oayl ¢ yd4eToM OIECHKH, MOJIy4YE€HHOH Ha 3adere, 5K3aMEHE M OKpYyIJIAeTcs II0
MaTeMaTHYeCKUM IpaBujaM (B CiIy4ae CIIOPHOIO pe3ysbTaTa, IPU BHICTABICHUU OLCHKH
pelleHre IPUHUMAETCS UCXO0/Is U3 PE3yJIbTAaTOB 3a4€Ta, JK3aMEHA).

Kputepuu onieHuBaHus YCTHOTO OTBETa
(oLICHOYHBIE CPE/ICTBA: coOece)0B8ane)

5 0a/1J10B - OTBET IIOKA3bIBAET MPOYHBIEC 3HAHUSI OCHOBHBIX ITPOLIECCOB U3y4aeMOU MPEAMETHOMN
o0nacTu, OTIMYaeTcs TIIyOMHOW U IOJHOTOW pPAaCKpPBITHUS TEMbI; BIAJACHHE TEPMHUHOJIOTUYECKUM
anmapaTtoM; yMeHHE OOBSCHATh CYIIHOCTb, SIBICHHI, MPOIECCOB, COOBITUH, IeNaTh BBIBOABI U
0000mIeHNs, N1aBaTh apryMEHTHUPOBAHHBIE OTBETHI, MPHUBOAWUTH TPUMEPHI; CBOOOIHOE BIAJCHHE
MOHOJIOTHYECKON peyYblo, JIOTMYHOCTh U IOCJIEOBATEIbHOCTD OTBETA; YMEHHE IPUBOJUTH IMPUMEPHI
COBPEMEHHBIX MPOOIIEM U3ydaeMoil 001acTH.

4 Ganna - oTBeT, OOHApPY)KMBAIOUIMI TNPOYHBIE 3HAHHMS OCHOBHBIX IPOLECCOB H3ydaeMOH
IpeIMeTHOW 00JacTH, OTJIMYaeTcs TIJIyOMHOM UM TOJHOTOM pacKphITHS TEMBbl, BIIAJICHHUE
TEPMUHOJIOTHUECKUM aNlaparoM; yMeHUEe OOBSCHATH CYIIHOCTb, SBJICHHMH, MPOLECCOB, COOBITHH,
JieNnaTh BBIBOABI U 0000IIEHHs, JaBaTh apryMEHTHPOBaHHbIE OTBETHI, MPHUBOJIUTH IMPUMEPHI;
CcBOOOJIHOE BJIa/ICHUE MOHOJIOTHYECKON peublo, JJIOTUYHOCTh U IMOCIEeI0BATEeIbHOCTh OTBeTa. OJHAKO
JIOTTYCKAeTCs OJTHA - IBE HETOYHOCTHU B OTBETE.

3 Oauta — OTBET, CBHUJIETEIBCTBYIOUIMII B OCHOBHOM O 3HAaHUM IPOLECCOB H3y4aeMOH
peIMETHOW 00J1acTH, OTIMYAIOLIMNCSA HEAOCTaTOYHOM TIIyOMHOW M TOJHOTOM PpacKphITHS TEMBI,
3HaHUEM OCHOBHBIX BONPOCOB TEOpHUH; €1a00 CPOPMHPOBAHHBIMU HABBIKAMHM aHAJIM3a SIBICHUH,
IIPOLIECCOB, HEJIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEZ0CTaTOYHO CBOOOTHBIM BJIaJICHUEM MOHOJIOTHYECKON peusbto, JIOTUYHOCTBIO,
MOCJIEI0BATENbHOCTRIO OTBeTa. JlomycKkaeTcs HECKOIbKO OIIMOOK B COAEpKAHMM OTBETA; HEyMEHHE
IPUBECTH NPUMEP Pa3BUTHS CUTYALIUH, IPOBECTU CBSA3b C IPYTMMHU acleKTaMH U3ydaeMoi o0i1acTu.

2 0aj1a — OTBET, OOHAPYKUBAIOIINI HE3HAHHWE MPOIECCOB U3yUaeMOi MpEeIMETHON 00J1acTH,
OTJMYAIOMIMNACS HErJTyOOKMM pAacKpbITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMM  HaBBIKAMU  aHalu3a  SBJCHMM, MPOLECCOB; HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BJIJICHUEM MOHOJIOTHUYECKON PEUYbl0, OTCYTCTBHEM JIOTHYHOCTH
U TOCJe0BaTeNIbHOCTU. JlOMycKaroTCsl cepbe3Hble OLIMOKM B COJIEpP)KaHUM OTBETa; HE3HAHHE
COBPEMEHHOM MpOoOJIeMaTUKH N3y4aeMOi 00JIacTH.

Kpurtepun oneHuBaHns NUCbMEHHOM padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHAS paboma, camocmosmens Has paboma).

5 6a1710B — CTYJEHT MOJHOCTBIO BBIMOJHUI PabOTy, TOUHO OINPEAETIUB €€ COAepKaHUE U
cocTaBisloNIMe. B JOrM4eckux paccyXKACHUSAX W OOOCHOBAaHUM pELICHHS HET NpoOenoB U



OomMOOK, BBIBOJBI 000CHOBaHBI. CTyHEHT BIAJE€ET HABBIKOM CAMOCTOSITEIBHOW pPabOTHI MO
3aJJaHHOM TeMe; METO/IaMH M IPUEMaMH aHaJIN3a TEOPETUICCKUX H/HITH TIPAKTHUECKUX aCTICKTOB
uzydaemoi obOnactu. DaKTUYECKUX U MATEMATUYECKUX OIIMOOK, CBSI3aHHBIX C MOHMMAaHUEM
marepuaia, HeT; rpadudecku pabora ohopMIiIeHa TPABUIIBHO.

4 Oanna - paboTra XapaKTEpHU3yeTCs CMBICIOBOW IIEIBHOCTBIO, CBSI3HOCTBIO U
MIOCJICIOBATEIFHOCTBIO M3JIOKEHHS;, JOMyIIeHo He Oonee 1 ommOku mpu pemenun. Paborta
BBINOJIHEHA ITOJHOCTHIO, HO OOOCHOBAHMS LIaroB pelIeHHs HenocTaToyHbl. He Bce BBIBOJBI
C/IeJaHbl W/WiM 000CHOBaHBI. DAKTHUECKUX OIIMOOK, CBS3aHHBIX C IMOHMMAaHUEM MarepHala,
HeT. JlomynieHsl ojHa-1Be OMMOKH B OOPMIICHUN PAOOTHI.

3 6aJj1a — CTY/ICHT MPOBOMT JOCTATOYHO CAMOCTOSITEIIbHBIN aHAJTN3 OCHOBHBIX 3TAIlOB U
CMBICIIOBBIX COCTaBJSIIOIIMX paOOThl; MOHMMaeT 0a30BbIE OCHOBHI MaTepuana. Perienue
PaCKpBITO HE TIOJTHOCTHhIO, 0OOCHOBAHHMSI IIArOB PEIICHUS HEJOCTATOYHBI. BBIBOIBI HE ClIEIaHBI
U/WIM BBIBOJBI He oOocHOBaHbl. JlomymieHo He Gojee 2 ommOOK B pEHICHWH, O(POPMIICHHU
paboTHI.

2 Ganna - pabora mpeacTaBiuseT coOoi pemieHne 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, 000cHOBaHM. He packpeiTa CTPyKTypa U TEOPETUYECKasi COCTABIISIOINIAsT TEMBI.
BeiBoger oTcyTcTBYIOT. [lomymieHo Tpu mim Gosiee Tpex OMMOOK B pPEIIeHUH, B O0(OPMIICHUH
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHbBILL ONPOC 8 (opme Omeemos HA B0NPOCHL OUNEMO8,
BbINOIHEHUE NUCOMEHHBIX PAZHOYPOBHESHIX 3a0aY U 3A0AHULL)

OrneHka 1o
TIPOMEKYTOUHOM XapaKkTeprUCTUKA KauyecTBa CPOPMUPOBAHHOCTH KOMIICTCHIIHIMA

aTTCCTallun

CtyseHT AeMOHCTpHUPYET CHOPMUPOBAHHOCTH TUCITUTUIMHAPHBIX
KOMIIETEHIIMH Ha TPOJBUHYTOM YpOBHE: OOHapyXHBaeT
BCECTOPOHHEE, CUCTEMAaTHYeCKOe U TITyOOKOEe 3HaHUE yuyeOHOIo
Mmarepuaia, YMEET TECHO YBSA3bIBaTh TEOPHUIO C TMPAKTUKOM,
CBOOOJTHO CTIpaBISIETCS C 3aJadyaMH, BOIPOCAMH W JIPYTHMHU
BUJAMU NpPHUMEHEHMs 3HaHUH, TNpHYeM He 3aTpyJHsercs C
OTBETOM  TpH  BUJOU3MEHEHWH  3aJaHWH,  IPaBHIBHO
00OCHOBBIBAaET MPUHATOE pEIICHUE, BIaJeeT Pa3sHOCTOPOHHUMHU
HaBBIKAMU M IPHEMaMHU

BBITOJIHEHUS TPAKTHYECKUX 3ajiau.

«3a4TeHO» /
COTIUYHO»

CTyneHT AeMOHCTpUpPYET CHOPMUPOBAHHOCTH JUCHUTITMHAPHBIX
KOMIIETeHIIM Ha 0a30BOM YpOBHE: OCHOBHBIE 3HAHMS, YMEHUS

«3a4TeHO» /
OCBOCHBI, HO  JIOMyCKAIOTCSI ~ HE3HAYHMTEIbHBIC  OIIHOKH,

«XOpOIIO»
HETOYHOCTH, 3aTPyAHEHUsS IIPU AHAIUTHYECKUX OIEpALUX,
MEepEeHOCe 3HAHUM 1
YMEHHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLlHH.
«3a4TeHoy / CTyfeHT AeMOHCTpUpYeT CHOPMUPOBAHHOCTH UCIUTUITMHAPHBIX
«YHOOBJIETBOPUTEIILHO) KOMIIETEHIIN Ha TOPOrOBOM YPOBHE: HMMEET 3HAHUS TOJIBKO

OCHOBHOT'O MaTepuaja, HO HE YCBOWJ €ro JeTaled, B XOHE
KOHTPOJIBHBIX ~ MEPOIPHUSATHI  OMYyCKAalOTCSI  3HAYUTENIbHbBIE
OLIMOKH, HEZ0CTaTOYHO IIpaBUJIbHbBIE (bopMyIHpPOBKH,
HapyLIeHUs] JIOTUYECKOM TMOCIeI0BAaTeIbHOCTH B HU3JI0KEHUU
IIPOrPaMMHOT0  MaTepuana, MCHBITBIBAET 3aTPYAHEHUS IIpH
BBIMIOJTHEHUH  MpPaKTHUYECKUX  paboT, TMpu  ONEepUpPOBAHUH
3HAHUSAMU U YMEHUAMHU

IIPYU UX NIEPEHOCE HA HOBBIC CUTYAIMH.




«HE 3a4TEeHO» /
«HEYIOBJICTBOPUTEIHHOY

CTyneHT JeMOHCTPUPYET CPOPMUPOBAHHOCThH TUCIHMITTIMHAPHBIX
KOMITCTCHIMI Ha YPOBHE HMKE IIOPOTOBOTO: BBISBISETCS TOJHOE
WIA TPAaKTUYECKH TIOJHOE OTCYTCTBHE 3HAHUH 3HAYUTEIBbHOU
YacTH  NPOTPaMMHOTO  MaTepHaia, CTYJISHT  JOMyCKaeT
CYIIECTBEHHbBIE

OImMOKHU, HEYBEPEHHO, C OOJIBIINMH 3aTPYAHEHUSIMH BBIOTHSIET
NPAaKTUYECKHE PadOThl, YMEHHsI U HABBIKU HE C(HOPMUPOBAHBI.




5. IlpuMepbl OLIEHOUYHBIX CPEACTB JJIs MPOBEAEHUs TeKYlIell aTTecTaluu

5.1 Bonpocsl A5 cobeceqoBanus (YCTHOTO ONPOCa):
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Kaxkue uncia Ha3pIBatOT APOOHBIMHU?

Kakue onepanuy BHIMOTHIIOTCS HA MHOXKECTBE PAIlHOHATBHBIX YUCEN?
BepHo 11 yTBepkaeHue:
a. Ecnum nHarypanbpHOE YHCIIO AeTUTHCS Ha 6, TO OHO JAETHUTCS Ha 3;
b. Ecnu cymma IByX YdCes YETHOE YUCIIO, TO KaXKI0€ ClIaraeMoe YeTHO;
C. Ecnu npousBenenue 1ByX 4nCeNl paBHO HYIIO, TO KQXK/bI MHOXHTEIb PABEH HYJIIO;
d. Ecnu ky0 HEKOTOPOTO YHCIIA IEUTCS Ha 8, TO 3TO YUCIIO YETHO?
Kakoe urcno Ha3pIBalOT HAWMEHBIIMM (HAaUOOIBIINM) 3HAYCHHUE (DYHKIIUU HA MHOXKECTBE?
Kakyto ¢pyHKIMIO Ha3pIBAOT Y€THOMW (HEYETHOM)?
Kakum cBoiicTBOM 00ajaet rpauik 4eTHOM (He4eTHOW) PyHKIUN?
ChopmynupyiiTe mprU3HaK MOCTOSHCTBA/BO3pacTaHus1/yObIBaHUS ()yHKIIHH.
Kakyro TOUKy Ha3bIBAIOT TOYKOH MakCUMyMma (PYHKIMUA? TOYKOH MHHHUMYMa (QYHKITUH?
Kakyro QyHKIMIO Ha3bIBaIOT CTENEHHOW (DYHKIMEH ¢ HaTypalbHBIM MOKa3aTeneM?

. Chopmymnupyiite cBoiicTBa QyHKINH y = X".

. Kakyro QpyHKIMIO Ha3bIBAIOT CTEIICHHON (DYHKIIMEH C IeJBIM TI0Ka3aTeieM?
. Kaxas durypa ssnsercs rpadpukom GpyHKmn y = x°?

. Chopmynupyiite cBoiictBa pyHkuuu y =x", N € N.

UTto Ha3BIBAIOT KOPHEM N-i CTENEHU U3 uncia a, raen € N, n > 1?

I1py KaKKX 3HAYCHUSAX a IMEET CMBICI BhIpakenne 2k+1va, ke N?
Yo Ha3bIBAIOT apU(PMETHICCKIM KOPHEM N-i CTENIEHH U3 HEOTPHUIIATEIBHOTO YHCIIA a, T/IC
neN,n>1?

IIpy KaKKMX 3HAYCHAAX a HMEET CMBICT BEIpaxkenne2kva, ke N?

Cdopmymupyiite coiictBa pyHKmn y = 2k+1y/a, ke N.

Cdopmymmpyiite coiictBa pyHkun y = 2kva, ke N.

ChopmynupyiiTe CBONCTBA KOPHS N-i CTETICHH.

Kakyro @yHKIMIO Ha3bIBAaIOT CTENEHHON (DyHKIMEHN C pallMOHaIbHbIM NTOKa3aTeneM?
Cdopmynupyiite cBOWCTBA CTENIEHU C PAl[MOHAIIBHBIM IIOKA3aTeJeM.

Kakoe ypaBHeHUE Ha3bIBalOT UpPaIIOHATbHBIM?

O0e yacTi ypaBHEHUS BO3BEIHU B HEUETHYIO cTeneHb. O0s3aTeNbHO JIM UCXOAHOE U
MOJIyY€HHOE YpaBHEHUS Oy 1yT paBHOCUILHBIMU?

O06e yacTi ypaBHEHHS BO3BEIH B YETHYIO cTeneHb. O0A3aTeNbHO JIU UCXOTHOE U
MOJIyY€HHOE YpaBHEHUsI OyIyT paBHOCUIbHBIMU?

Kak MOKHO BBISIBUTH TOCTOPOHHUE KOPHU ypaBHEHUS?

Kakyro TeopeMy 1 Kakoe cie/ICTBHE U3 He€ UCTOIb3YIOT MPU PELICHUH MTOKa3aTeIbHbIX
ypaBHEHH/HEPABEHCTB?

Yto Ha3bIBaIOT JIOTapu(pMOM MOJIOKUTEIHHOTO YKcia b 1o OCHOBaHUIO a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTapHU(PMHUUECKHM TOKAECTBOM?

Kaxoit torapudm Ha3bIBaAIOT 1€CATUIHBIM?

Cdopmynupyiite cBoiicTBa TorapuMoB.

Kakyro @yHK1IMIO Ha3bIBAIOT JOTapUPMUUECKOM?

Cdopmynupyiite cBoiicTBa TorapupMuUIecKoi GpyHKINH.

Kakyto TeopeMy 1 Kakoe ciecTBHE U3 He€ MPUMEHSIOT IIPU PEIIeHUH JIorapu(pMUYECKUX
ypaBHEHH/HEPABEHCTB?

Yto Ha3bIBAIOT YIJIOM B OJMH pajuaH?

KakoBa pagnanHast Mmepa yria, paBHoro 1°?

UeMmy paBHa JJIMHA IyT'M OKPY>KHOCTH paauyca R, cogepskanieit o paa?
Yo Ha3bpIBalOT KOCUHYCOM yTJja I0BOPOTa? CHHYCOM yTJja I0BOPOTa? TAHI€HCOM YIJIa
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noBopota?
KaxoBa ob6nacts onpeneneHust GyHKIUN y = sin X? y = cos x?

KaxoBa ob6nacte 3HaueHmid pyHKIMHU y = sin X? y = cos x?
Yemy paseH sin (a+2xn), rae n € Z? €0S (a+2nn), rae n € Z?

KakoBa obnacTs onpenenenust yHKuuu y = tg x?

KakoBa obnacTs 3HaueHu GyHKIUHU y = tg X?
UYemy paseH tg (a+2mn), rae n € Z?

Korna rosopsr, uro yroa a ssisercs yriom I uersepru? Il werseptu? Il versepru? IV
4eTBEPTHU?

Kakue 3HaKku UMEIOT CUHYC, KOCUHYC M TAaHI'€HC B KO U3 KOOPJAMHATHBIX YETBEPTEN?
Kakue u3 TpuroHomerpuueckux (pyHKIHUH SBISIOTCA YETHBIMU, a KAKUE - HEYETHBIMU ?
Kakyto ¢pyHKINIO Ha3bIBAIOT EPUOTUUECKON?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM?

Kakoe ToKIecTBO CBA3BIBAET TAHT€HC U KOCUHYC OJJHOTO U TOT'O K€ apryMeHTa’?
Cdopmynupyiite npaBuia, KOTOPEIMU MOKHO PyKOBOJCTBOBAThCS IIPHU IPUMEHEHUU
bopMy1 IpUBEICHHUSL.

Yo Ha3pIBAIOT apPKKOCHHYCOM 4Kcia b?

Kakoii Bug nmeet hopMyira KOpHer ypaBHeHHS cos X = 1? cos x = 1? cos x = 1?

[Tpu xakux 3HaYeHUX b MMeeT KOpHH ypaBHEeHHeE sin X = b?

Uto Ha3BIBAIOT apKCUHYCOM YHncia b?

Yo Ha3bIBAIOT apKTaHI€HCOM yKcia b?

HazoBute hopmyny KopHeit ypaBHeHus tg X = b.

Yro Ha3bIBaIOT MpUpalieHueM QyHKIUU B TOUKe?

I[To xakoil popmyJie onpenesitoT MTHOBEHHYIO CKOPOCTh?

[To xakoii popmyie onpenesstoT yrioBoil ko3pPUIreHT kacaTenbHON K TpaduKy GyHKIIU
B TOUKe?

Chopmynupyiite TeopeMy 0 MIpoU3BOJHOM: 1) CyMMBI; 2) MTPOU3BEACHHUS; 3) YaCTHOTO.
Kaxoit Bug nmMeeT ypaBHEHHE KacaTeIbHOM, MPOBEACHHOM K TpaduKy QYyHKIUHU / B TOUKE C
abcruccoi xn?

CdopmynupyiiTe Npu3HaK TOUKHM MAKCUMyMa; TOUKM MUHUMYMa.

OnwumuTte, Kak HaiiTH HanOoJbIlIee U HAaUMEHblIee 3HaueHus 1uddepeHupyeMoit GpyHKIuun
Ha IPOMEXYTKeE [a; b].

OnwumuTe 1IaH Ucciael0BaHNus CBOWCTB (QYHKIINU.

Kakyro @yHK1MIO Ha3bIBaIOT MIEPBOOOPA3HON JaHHON (QYHKIIMHU HA 3aJJaHHOM ITPOMEXYTKeE?
Chopmynupyiite 0CHOBHOE CBOMCTBO IIEPBOOOPA3HOM.

Kakyto 3anuch Ha3bpIBalOT 001IUM BUAOM NepBo0oOpa3HbIX (yHKIUY f Ha 3aaHHOM
IIPOMEXYTKE?

CdopmynupyiiTe npaBuiIa HaX0XKACHUS IEPBOOOPA3HOM.

Kakyto ¢purypy Ha3bIBatoT KpUBOJMHEHHOM Tpamneruei?

[To xakoit popmysie MOXKHO BBIYUCIUTD IJIONIAAb KPUBOJIMHEHHOMN Tpanenuu?

Yro Ha3bIBAIOT ONpeAeaEHHBIM HHTErpaioM QyHKIuH f Ha mpomexyTke [a;b]?

Kaxoe paBeHcTBO Ha3biBatoT popmynoit HeroTona-Jleioauma?

Onummre, KaKO€ MHOXECTBO HA3bIBAIOT YIIOPSIIOYEHHBIM.

UYTO Ha3BIBAIOT NEPECTAHOBKON KOHEYHOIO MHOKECTBA?

Kak Ha3pIBatOT 1 0003HAa4YaI0T IPOU3BEACHUE MEPBBIX N HATYPAIbHBIX YUCEN?

[To xakoif Qopmysie MOXHO BBIYMCIUTh KOJHMYECTBO IEPECTAHOBOK N-3JIEMEHTHOIO
MHOKecTBa?

UYto Ha3bIBaIOT pa3MEeLIEHUEM U3 N JIEMEHTOB 10 k 311eMeHTOB?

[To kakoit popmyIie MOXKHO BBIYMCIUTH KOJIUYECTBO pa3MEIeHHH U3 n-3J1€MEHTHOTO
MHO’KecTBa 10 k ajemeHToB?

YTo Ha3bIBAIOT COUYETAHNUEM M3 N 3JIEMEHTOB 10 k 371eMeHTOB?

ITo xakoii popMyie MOKHO BBIYUCIUTEH KOJTHMYECTBO COYETAHHMM M3 N 3JIEMEHTOB 110 k
AJIEMEHTOB?



82. Yro Ha3bIBAIOT NEPECTAHOBKOI KOHEYHOTO MHOKECTBa?
83. UTo Ha3bIBAIOT pa3MEIICHHEM N-3JIEMEHTHOTO MHOXKECTBA 110 K 371eMeHTOB?

84. Yto Ha3BIBAIOT COYETAHUEM N-3JIEMEHTHOTO MHOXECTBA 110 K 351eMeHTOB?

85. Kakyto ¢popmyny HazpiBatoT 6uHOM HbloToHA?

86. ChopmynupyiiTe cBOMCTBa TpeyrojbHuKa [lackans u OnHOMUANBHBIX KO DHUITMEHTOB.
87. Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMHU?

88. Kakoe coObITHE Ha3bIBaIOT 00BbEIMHEHUEM JIBYX COOBITHI M KaK €ro 0003Ha4YaroT?

89. Uemy paBHaA BEpPOSTHOCTh OOBEAUHEHHSI JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3bIBAIOT MIEPECECUCHUEM JIBYX COOBITUI U KaK ero 0003Ha4aroT?

91. Kak MOXHO BBIYMCIIUTH BEPOATHOCTH OOBETUHEHHUS ABYX COOBITHIA?

92. Kakoe coObITHE HAa3bIBAIOT JOMOJIHEHUEM COOBITHS U KaK ero 0003HayaroT?

93. Kak MOKHO BBIYHCIIUTE BCPOATHOCTDL JOIIOJIHCHUA cOoOBITHA?

94. Kakue nBa cOOBITHS Ha3bIBAIOT HE3aBUCUMBIMU?

95. Kakue nBa coOBITHS HA3BIBAIOT 3aBUCHMbBIMH?

96. Kak HaliTH BepOSATHOCTh NE€PECEUECHUsI HE3aBUCUMBIX COOBITHIA?

97. Yro HA3BIBAIOT CITy4aifHOW BEIIMYHHON?

98. Yto Ha3bIBaIOT MHOYKECTBOM 3HAYCHUN CIlyd4alfHON BEIMYHUHBI?

99. Yo HaA3BIBAIOT pacIpeieieHueM BEPOSTHOCTEH CITy4aiiHOW BEITMYMHBI?

100. Kakoe pacnpenencHue BEPOSITHOCTCH Ha3bIBAIOT OMHOMHUATBHBIM?

101. Yro Ha3pIBaIOT MaTEMATUIECKUM OXKHIAHUEM CITy4aliHOW BEITUYHHBI?

102. Kak B MaTeMaTuKe Ha3bIBAIOT IIEpBOHAYAIIbHBIE MIOHATHSI, KOTOPHIM HE JAOT OIpeesICHUs?
103. Kakwue (purypsl BXOIAT B CIIUCOK OCHOBHBIX MOHSATUI CTEPEOMETPHH?

104. B xaxoM ciryyae roBOpAT, UTO MpsIMasi HEPEceKaeT MI0CKOCTh?

105. B kakoM cirydae roBOpST, YTO IJIOCKOCTH TEPECeKatoTCs?

106. Ha3zoBuTe U3BECTHBIC BaM MPOCTPAHCTBEHHBIC (PUTYPBHIL.

107. U3 kakux ¢uryp COCTOMT MOBEPXHOCTh MHOTOrpaHHHKa? Kak nx Ha3pIBaroT?

108. Yro Ha3wBaroT peOpamMu MHOTOrpaHHMKa? BepimHaMu MHOrorpaHHUKa?

109. Kakwue BUbI MHOTOTPAaHHUKOB BbI 3HaeTe? OMHUIINTE STH MHOTOTPaHHHUKH.

110. Kakwue cymecTByIOT ciay4dad B3aUMHOTO PACIIONIOKEHHSI IBYX MPSAMBIX B IPOCTpaHCTBE?
111. CdopmynupyiiTe npu3HaK napayuieabHOCTU MPSIMON U TNIOCKOCTH.

112. CdopmynupyiiTe npu3HaK NapauieIbHOCTU ABYX IUIOCKOCTEH.

113. Yro Ha3BIBAIOT YTIIOM MEXKAY JABYMsI ITEPECEKAIOITIMHCS PSIMBIMHA?

114. Yemy paBeH yroa Mexay AByMsl MapajuleIbHBIMU MPSIMbIMU?

115. Yto Ha3bIBAIOT yIJIOM MEX/Y JIBYMS CKPEIMBAIOIIUMUCS PSIMBIMU ?

116. CdopmynupyiiTe npu3HaK NepHeHIUKYIIPHOCTH MPSMON U MIOCKOCTH.

117. Yto Ha3bIBaIOT pacCTOSTHUEM OTTOUYKHU JI0 IIIOCKOCTH? PaccTosiHueM oT npsiMoit 10
napaujenbHoi el miaockoctu? PaccTossHueM Mex 1y IByMsl apajuiebHbIMU IIOCKOCTAMU?
118. CdopmynupyiiTe Teopemy O TpexX MepreHANKYIIpax.

119. Yemy paBeH yroa Mexay NpsAMON U MIOCKOCTHIO, €CIU MpsiMast apasuieabHa IIOCKOCTH?
IIpsimas npuHauIeKUT 1IockocTH? Ipsimas nepneHauKyIIsipHa MI0CKOCTH?

120. Kakyto ¢urypy Ha3bIBalOT JUHEHHBIM YTJIOM JIByTPaHHOTO yria?

121. Yro Ha3BIBAIOT BETMYWHON JBYTPAHHOTO yriia?

122. Kak HaiiTH paccTOsIHUE MEXAY JIByMs TOUKaMH, €CIH U3BECTHBI UX KOOPAWHATHI?
123. Kakoii BEeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yro Ha3pIBaIOT MOYJIEM BeKTOpa?

125. Kakwue BeKTOpBI HAa3bIBAIOT KOJTHHEAPHBIMH?

126. Kakwue 1Ba HEHYJIEBBIX BEKTOpA Ha3bIBAIOT PaBHBIMU?

127. Kak HallTH MOMYJIb BEKTOPA, €CITH U3BECTHBI €0 KOOPINHATHI?

128. OnwumuTe npaBuiIo TPEYroJbHUKA JUTSI HAX0XKJICHUS CyMMbI BEKTOPOB.

129. OnummTe MpaBuiIo MapauieorpaMMa ISl HAX0XKICHUSI CYMMBI IBYyX BEKTOPOB.

130. OmnwumuTe npaBuiIo NapasieNenunesa s HaX0xkKIeH!s] CyMMbI TPEX BEKTOPOB.

131. Kaxkoii BeKTOp Ha3bIBAIOT Pa3HOCTHIO JBYX BEKTOPOB?

132. CdopmynupyiiTe coueTaTelbHOE U pacpeIeIUTeIbHbIC CBOMCTBA YMHOKEHUS BEKTOpA HA



YHCIIO.
133. Kakwue BEeKTOpHI HA3BIBAIOT MEPIICHAUKYISIPHBIMHU?

134. Yto Ha3bIBAIOT CKAJSPHBIM MPOU3BEICHUEM JIBYX BEKTOPOB?
135. Yrto Ha3bIBAIOT MHOTOTPAaHHUKOM?

136. Kakwue rpanu MHOrOTpaHHUKA HA3bIBAIOT COCETHUMU?

137. Yro Ha3bIBAIOT ABYTPAHHBIM YTIJIOM MHOTOTPAaHHUKA?

138. Kakoii MHOTOTpaHHHMK Ha3bIBAOT BHIMTYKJIBIM?

139. Yto Ha3pIBAIOT IPHU3MOIi?

140. Yrto Ha3BIBAIOT BBHICOTON MIPU3MBI?

141. Kakyto npusmy Ha3biBaroT npsimoii? HakinoHHOM?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto Ha3bIBAIOT JuaroHajJlbHbIM CCUCHUCM HpI/I3MBI?

144, Yrto Ha3BIBAIOT IUIOMIALI0 OOKOBOI MOBEPXHOCTH MPU3MBI?

145. Yemy paBHa miomaab O0KOBOM MOBEPXHOCTH NPSAMOM MIPU3MBI?

146. Yrto Ha3bIBaIOT NMapaylieenuneaom?

147. Kakue rpanu napajuiejenueia Ha3bIBaoT IPOTUBOJIEKALUMU ?

148. Kaxkoi# napayienenunes Ha3bIBalOT MPSIMbIM?

149. Kakoli napaiienenure]] Ha3bIBalOT MPSIMOYTOIbHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUSIMU MPSIMOYTOJILHOTO Mapaenenumneaa?

151. Kakum cBOICTBOM 00JIa/Ial0T TUArOHAIIN Mapauiesenunena’?

152. Cdopmynupyiite TeopeMy 0 KBaapare AUAroHaIu MPSIMOYTOJIbLHOTO Mapaieienumne/a.
153. Yto Ha3BIBAIOT TUPAMHUION?

154. Yrto Ha3BIBAOT BHICOTOM ITUpaMUIbI?

155. Kaxkoe ceueHune Ha3bIBAIOT TUArOHAIBHBIM CEYCHUEM TTUPaMUIbI?

156. Kakyto nupamuly Ha3bIBalOT MIPABUIbHOMN?

157. Yro HazpIBaroT anodeMoii MpaBUIBLHON MUPaMHUIBI?

158. UYto Ha3BIBaIOT IUIOMIALI0 OOKOBOI MOBEPXHOCTH MTUPAMHMIBI?

159. Yemy paBHa muiomaabs O0KOBOI MOBEPXHOCTH MPABUIHLHON MAPaMUIBI?
160. Omnummure, Kakoif MHOIOIPaHHUK HA3bIBAIOT YCEUEHHOM MUPaMUI0H.

161. OnummTe 37€MEHTHl YCEUEHHOW THPAMHUJIBI.

162. Kakyto yceu€HHY0 NUpaMuy Ha3blBalOT MPAaBUIIbHOM?

163. UYro HazpIBaroT arodemMoil MpaBUILHON YCEUEHHON THPAMHUIBI?

164. Yto Ha3BIBAIOT IJIOMIA/IbI0O OOKOBO MOBEPXHOCTH YCEUEHHON TUPAMUIBI?
165. Yemy paBHa muiomaabs O0KOBOH MOBEPXHOCTH MPABMIIBHON YCEUEHHOMN MUPaMUIbI?
166. Kakoe Teno Ha3bIBAIOT HUIHHIAPOM?

167. Omnwummte, 9TO HA3BIBAIOT OOKOBOW TTOBEPXHOCTHIO IIMITHHIPA.

168. Yto Ha3pIBAIOT OCHOBAHUSMH IIMIUHPA?

169. Kakoe Teo Ha3bIBAIOT TEJIOM BpaIeHUs?

170. Yto Ha3bIBAIOT OCEBBIM CEUCHUEM IMIIUHpA?

171. U3 kakux ¢uryp cocTout pa3BépTka nuauHapa’?

172. Tlo xaxoii ¢hopMyJie BEIUMCIISAIOT TUIOIAAb OOKOBOW MOBEPXHOCTHU IIMIIMHIpA?
173. Tlo kxako#i ¢hopMyJie BEIYUCIISIOT TUIOIIAIb MTOJTHOW TTOBEPXHOCTH IUAIHHpA?
174. Kakoe Teno Ha3bIBalOT KOHYCOM?

175. Onwmmure, 9TO HA3BIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pIBaloT ocHOBaHKEM KoHyca? Ochlo kKoHyca? BricoToii konyca?
177. Yto Ha3BIBAIOT OCEBBIM C€UEHHEM KOHyca?

178. U3 gero coctouT pa3BépTka KoHyca?

179. Yto nmpuUHUMAFOT 3a IUIOMA s OOKOBOM MMOBEPXHOCTH KOHYyca?

180. Ilo xaxoii hopMyJie BEIUMCIISAIOT TUIOMIAAb OOKOBOW OBEPXHOCTH KOHYyca?
181. TIlo kako#i hopMyJie BEIUMCIISIOT TUTOIIAAb MTOTHON TTOBEPXHOCTH KOHYca?
182. Yto Ha3bIBalOT OOKOBOM MOBEPXHOCTHIO yCEUEHHOTO KOHYyCa?

183. Uto Ha3BIBAIOT OCEBBIM CEUCHHUEM YCEYEHHOTO KOHYyca?

184. Yrto npuHHUMAIOT 3a IJIOIMIA b OOKOBOM MOBEPXHOCTH YCEYEHHOTO KOHYyca?



185. Ilo kaxoii (hopMyJie BEIUMCIIAIOT TUIOIAAb OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYca?

186. UYto Ha3wBaroT chepoii?

187. UYto Ha3wIBarOT paanycom chepsl; 1uaMeTpom chepbi?
188. Uemy paBen nuametp chepsl, eciiv e€ paanyc paBeH r?

189. Yro Ha3wBaroT mmapom?
190. Yto Ha3pIBAIOT AMAMETPOM Iapa’?
191. Yro Ha3wBatoT 00BEMOM Tema?

192. Yro 3HauuT N3MEPUTH 0OBEM MHOTOTpaHHUKA?

193. TIlo kakoii popMyIie BEIUUCISAIOT 00BEM MPU3MBI?

194. Tlo xako#i (hopMyJie BEIUUCIAIOT 00BEM MUPAMUIBI?

195. Ilo kakoit popMysie BRIYUCISAIOT 00bEM YCEUEHHON TUPAMHUIBI?

196. Ilo kakoit popMyJie BEIUUCISAIOT 00BEM KOHYyCca?

197. TIlo kakoit popMyJie BEIUUCISAIOT 00BEM YCeUu€HHOTO KOHYyca?
198. Ilo kakoii popMyJie BEIUUCIAIOT 00BEM MIIMHAPA?

199. TIlo kaxoii popmyrie BEIYHCIAIOT 00BEM I1apa?

200. Yro HA3BIBAIOT IJIOMIAABIO TIOBEPXHOCTH mIapa?

201. Ilo xakoil popmysie BBIYUCIAIOT IIOMaAb chepni?

5.2 IlpuMepbl cCaMOCTOATEIbHBIX PadOT

1. CamocrositensHas pabota Nel. Pa3Butne noHsTHs o yuce.

BapunaHt 1
1. NpeactasbTe B BUAE OGecKOHeEYHOWM
AecATUYHOMN nepuoauyeckomn Apobu
paunoHanbHble Yncna:
23 —58.-41
4 7 15 6
2. Hanaute 3 apobu, Kotopbie byayT

6osiblie 5, HO MeHblue 6,
11 11
3. Bbluucnure:

132415213 1 2. (4254~ 1,134:0,28)

49 49 14° 3
+ 1,114

4. BbluUCAUTE NPUBANIKEHHO:
1,0063
5. MpeobpasyiTte
(ynpoctuTe) paumoHanbHoe
Bblpa*KeHMe:

y2 1—x2 1-—xy?

x+1 y—-1"y—-1

6. PelwuTe ypaBHeHMe:
2x4*—5x2+2=0
7. PewwTe HepaBEHCTBO:
(B3x—2)2—-4x(2x—3)=0

BapuaHT 2

Buge 6ecKoHeyHomn
Apobun

1. MNpeacTtaBbTe B
OEeCATUYHOM nepuoauyeckom
paLMOHaNbHble Yncna:
31, —6:5._52
4 13 11 9
2. Hanaute 3 gpobu, KoTopble byayT
6onblie

5, HO MeHbLue © .
13 13
3. Bbluncaure:
1 61 1 7 11
8,64~ (590 —4 [,)]* (40:212 +1,34)
4. BbluncnuTe NPUBANNKEHHO:
1,0015
5. MpeobpasyitTe (ynpoctute)
paLMOHaNbHOE BbipaXKeHMe:

a b—a?b b2—a

ab+b ab-—a b—-1

6. PewwuTe ypaBHeHue:
2x*—3x24+1=0

7. PelwunTe HEPABEHCTBO:

x(3x—2)—(2x—-3)2<0




2. CamocrositenbHas padora Ne2, OyHKIMK U rpaduKu

BapuaHTt
1

1. ®yHKuma 3agaHa dopmynoli f(x) = X—Z.
x+
Hangute: a) f(1); 6) f(0).
2. Hangute obnactb onpeaeneHun
bYHKUMM

f(x) = Vx -3
3. Haliante MHOXecTBO 3HaYeHWUIM PYHKLMMU
f(x)=x2+4

4. fiBnAetca NM YETHOW UAKU

HeyeTHOM
oyHKumA: a) f(x) = 7x3 — 5x5;

6) f(x) = 2%

2x—8
5. Ha pucyHke n3o6parkeH rpaduk pyHKLMM
y = f(x), onpegeneHHoh Ha
npomexytke [-3,5; 5]. Monb3yAcb
rpadukom, Hangute: a) f(—2);
6) 3HaueHuA x, Npu KoTopbIX f(x) =
3; B) HYyN PyHKUMYK;
r) HaubonblLlee N HAMMEHbLLIEE 3HAYEHUA
yHKUMK;
A) 0bnacTb 3HaYeHUM GyHKUMK;
€) KoNM4ecTBo KopHen ypasHeHua f(x) =
a B 3aBMCMMOCTM OT 3HaYeHUA a
I
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6. Ha pucyHKe nsobparkeH rpadpuk dpyHKUMM
y = f(x). NocTpoiite rpadumk

dyHkumm:a) y = f(x) +2;6) y = f(x
~3).

BapuaHT
2

1. dyHKUMA 3a8aHa dopmynoli f(x) = x—3.4
x+
Hangute: a) f(2); 6) f(—1).
2. Hangute obnactb onpeaeneHus
bYHKUMM

f)=Vx+4
3. Hangute MHOXKeCTBO 3HaYEHUIN PYHKUUM
f(x)=2x2-1

4. flBnsetca M YETHOU UM

HeyeTHOM
dyHKumA: a) f(x) = x> + 2x3;

6) f(X) = x2+4x

2x+8
5. Ha pucyHke nsobpakeH rpaduk GpyHKumnm
y = f(x), onpeseneHHoOI Ha
npomekyTke [-4; 5]. Monb3ysacb
rpadukom, Hangute: a) f(—2);
6) 3HaueHuMA x, Npu KoTopbIX f(x) =
3; B) HYyN PyHKUUYK;
r) Hanbonbliee U HAaMMeHblLEee 3HaYeHMA
$yHKUMK;
A) 061acTb 3HAYEHWUI GYHKUMK;
€) KONMYecTBo KopHen ypasHeHus f(x) = a
B 3aBMCMMOCTM OT 3HAYEHUS a
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6. Ha pucyHKe nsobparkeH rpadpuk dbyHKUMM
y = f(x). MocTpoiiTe rpaduk

dyHkummn:a) y = f(x) + 2;6) y = f(x
~3).
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3. CamocrosrenbHas padora Ne3. KopHu, crenenu u gorapudmMbl

BapunaHTt 1

1. ®yHKumsa 3agaHa dopmynon f(x) = x1o.

CpasHute f(5,6) n f(2,4).
2. HanauTte 3HayeHue Bblpa)KeHMﬂ

a) 33\/8 + 45\/—32 + 4\/625 6) V432
32
3. Pewwute ypaBHeHMe V3 x =2

4. Ynpoctute BbipasKeHMe:

a) 18Va3; 6)3vm24/m.
5. HaliguTe 3HayeHue BbipaxKkeHusn:
a) 125s3; 6) 3208,
6. MpeacTaBbTe BbipaXKeHWe B BUAE
CTEMNEHU UNU NPOU3BEAEHMUA CTENEHEN
(a-08)4- (a-14)-2: (a04)-6
7. PewwuTe ypaBHeHWe V2x+8=x
1
m—3m3
8. CoKkpatute gpobb 2
m3—3
9. PewwuTe ypaBHeHUe
5x+1 — 3. 5x =250
10.HannguTe obnactb onpeaeneHusn
bYHKUNM
=lg(4x—1)
11.PewunTe ypaBHeHue
logi(3x +4) =-2
3

12.PewnTe HepaBEHCTBO
logo.o(x — 4) =1ogo.s(8 — x)
13.BbluncnunTe 3HAYEHME BblpaXKEHUSA
logo 27=tagy 3
2log2 6 —log29
14.HaignTe KopeHb ypaBHEHUA
logz x +log2(x —3) =2

BapuaHT 2

1. ®yHKuma 3agaHa dopmynon f(x) = x19.

CpasHute f(3,6) 1 f(1,8).
2. HaWauTe 3HayeHwue BblpaH-(eHVIﬂ

a) 54416 — 23\/—216—6\/64 6)73:
4243
3. Pewwute ypaBHeHue V5 x =2

4, Ynpoctute BbipaxeHMe:

a) 28v/a’7; 6) 5\/m3 nms3,

5. Hangute 3HayeHuMe BblparKeHUA:
a) 32—, 6) 16125,
6. MpeAacTaBbTe BbiparkeHWe B BUAe
CTeneHu UaM NPon3BeLEHUNA CTeNeHeM
(a0,6)6- (a0.4)—7: (a—1,6)—3
7. PewwuTe ypaBHeHue V2x +48=—x
2

m+7m5
8. CoKkpatute gpobb 3

ms5+7
9. PewwuTe ypaBHeHUEe

2% 4 2x=3 =72
10.HanauTe obnactb onpeaeneHua
YHKUNM
=lg(6 — 4x)
11.PewwnTe ypaBHeHMEe
logo1(10x —7) = -1
12.Pewwunte HEpaBEHCTBO
log2(6 — x) <logz(x + 1)
3 3

13.BbluncnTe 3HaYEHWE BBPAKEHNA
logs 128 — logs 2

2logs 2 + loge 9




15.PewwmnTe HepaBeHCTBO
logos? x —logosx—2=>0

14.HananTe KopeHb ypaBHEHUSA
logs x + logs(x —4) =1
15.PewmnTe HepaBeHCTBO
logo.252 x + logo2s x —2 =0

4, CamoctosrenbHas padbota No4. OCHOBBI TPUTOHOMETPHHI

BapunaHTt 1
1. Haﬁp,MTe 3HAYeHME BbIPAKEHMA
2tg ctﬁ( T[) +cosm—2

4
2. yI'IpOCTVITe Bblpa)-KEHVIe
cos? a + sin? a + tg2f
3. YnpocTtuTe BblpaxKeHue:
a) cos(a — B) — cos(a + f)
6)siiameas 4 + cos f sin 4f3
sin 2a
B)Z sin a
4. aHo: sina=-°, cosf=-1m
<
13 13

a< 372f, "2< B < m. Haingure sin(a + )

5. JloKaxuTe TOXAECTBO:
1 1

=tg2a

1—tga 1+ tga

V2

6. PewwuTe ypaBHeHMe sin 4x = —
2

7. PewwuTte HepaBeHCTBO cos x < 1
2

BapuaHT 2
1. Haitgute 3Ha4eHMe BoIPAREHMA
2tg (— 7T)cﬂg +sm3n—4
cos 3 2
2. YnpocTtuTe BbipaskeHue
cos? a + sin? a + ctg2a
3. YnpocTtute BbipaxkeHue:
a) sin(a + f) — sin(a — )
6)cas.ba.cas 4a — sin 6a sin 4a

2cos? a

B)

sin 2«

4. NaHo:
<

cosa=0,6, sinf=-08,3"

2
a<2m,m<f< 3’;. Hanawute cos(a + )

5. [JoKarkute TOXAECTBO:
tga 4+

tg2a 1 —tga
1+ tga

6. PewwuTe ypaBHeHwMe cos 6x = — Y3

tga

7. PelwmTe HepaBeHCTBO sin x > Y3
2

BapuaHT 2

5. CamocrositenpHas padora NeS. [Ipon3BoHas U €€ mpuMeHEeHHe
BapunaHt 1
1. Hangute nponssogHyto

byHKUMM: ag f(xg = x3 4 x2
6) f(x) =%

x4
B) f(x) =tg 4x
2. BbluncanMTe 3HaYeHMe NPOU3BOAHOM
dYHKLUMM
f(x)=(Bx—2)5BTOUKEe X0 =1
3. Hanawnte I'IpOMSBO,D,Hy}O dyHKUMK:
a) f(x) = V6x —
6) f(x) = cos ¥
4

4. Teno aguraetcs Mo KOOPAMHATHOWM
npAmoi no 3akoHy s(t) = 3tZ2 — 2t + 1
(nepemelleHne un3mepseTcA B MeTpax,
BpemMAa — B CeKyHAax). Yemy paBHa

1. HaliauTe Npon3BoaHYHo
GyHKUMM: a) j;(x) = x4 4 x3

6) f(x) =

X6
B) f(x) =tg 2x
2. BbluMcnuTe 3HayeHMe  NpouM3BOAHOWN GYHKLMMU
f(x)=(@Bx+4)*BTOUKE X0 =1
3. Hanaute npousBogHyo GpyHKUMM:

a) f(x) =V8x +1

6) f(x) = sin’iL

4. Teno
npamoi

no 3aKOHY s(t) =3tz -2t +

1 (nepemelueHvne un3mepseTcA B MeTpax,

BpemAa — B CeKyHAax). Yemy paBHa

OBUraeTcA Mo  KOOPAWMHATHOWM




ABUXKEHNA?
5. Yemy paBeH yrnosou
KacaTenbHOM’ K rpadumky GyHKUUM
y=x3—-2x
B TOYKe c abcumccont xo = —1?
6. Kakoe
KacaTesibHasA

ypaBHeHue

x—3
abcumccoit xo = 2.

dyHKUMKM ¥ = x + % Ha npomexkyTke [1;3]?
X
8. Uccnepynte dyHKUULIO
y=16x3—12x2—4
N NoCTpoiTe eé rpaduk.

CKOPOCTb Tena 4yepes 3 ¢ nocne Havana

KO3pdUUMEHT

nweert

K rpadumky dyHKkumm f(x) = 3*+4 g touke ¢

7. Yemy paBHO HaMMeHblUee 3HayeHune

CKOPOCTb Tena 4Yepe3s 4 ¢ nocne Havana

OBUXKEHUA?

5. Yemy paBeH yrnoson Ko3pOUUMEHT

KacaTenbHOM K rpadumky GyHKUUM

y=x3—2x

B TOUYKe ¢ abcumnccom xo = —2?

6. Kakoe ypaBHeHMe nmeeT KacaTenbHaA K

rpaduky pyHkumm f(x) = 5¥+4 g touke ¢
x—4

abcuuccoi xo = 1.

7. Yemy paBHO Haubonbluee 3HavyeHue

byHKUMM y = x +;‘ Ha npomexyTke [1;3]?

8. Uccnepynite dyHKUMIO
y =2x3+9x%+ 12x
W nocTpouTe eé rpaduk.

6. CamocTosiTenbHas pabota Ne6. MIHTErpas u ero npuMeHeHne

BapuaHT 1
1. Hanaute obwmin BUA nepBoobpasHoOM
bOYHKUNM:

a) f(x) = x*

6) f(x) =sinx

B) f(x) =2~

rf)=x

n) f(x) ="*
x5

e) f(x) = e

2. O®yHKuma F ssnaetca nepsoobpasHoi
oyHKUMKM f(x) = x — 3. Yepes Kakyto u3
AAHHbIX TOYEK NPOXOAUT rpadmk GyHKUUK
F, ecnu F(2) =5?

a) (0;8); 6)(-2;17); 8)(1;5,5); r)(4;4).

3. Bbluncnute
unterpan: a) J 3 x2 dx
6) fn3 sin 3x dx

9

T dx
B) f%ﬂsinz%

0 dx
r) f—Z 2V7—x

BapuaHT 2

1. Haigute obwmnii BMA, nepBoobpasHOM
bOYHKUMNM:
a) f(x) =x°
6) f(x) =cos x
B) f(x) =3~
r) f(x) =2x
pf(x)=¢

x7
e) f(x) = e>

2. PyHKUMA F aBnaeTca nepBoobpasHoM
oyHKUMKM f(x) = x — 3. Yepes Kakylo u3
AaHHbIX TOYeK nNpoxoauT rpaduk GyHKLMMU
F, ecnn F(2) =5?

a) (0;8); 6)(-2;17); 8)(1;5,5); r)(4;4).

3. Bbluucaute
unterpan: a) [ 4 2x2

dx

6) fn3 sin 6x dx

B) f%ﬂ cos2x

9

m  dx
2
2 dx




4. Bblumcnaute naowaab
durypbl, M306paXKeHHOM Ha PUCYHKe.

y=co8x

5. Haihgute nnowaab

KPMBOJIMHEMHOM Tpaneuuu,
OrPaHUYEHHOWN NIMHUAMK Y = 6X —
x2,)6=0,x= 1, x=3.

") f—1 2v5—x

4. Bolumncnute naowaab oburypbl:
4
Hangnte naowagb  eurypsl,

paqueHHoﬁ MHUAMK Y = X2,y = 2 — X.

7. CamoctositenbHas pabora No7. KomOunaTopuka

BapunaHTt 1

1. CKkonbkMMKM cnocobamm MoOryT cecTb B
aBToMobUNb MapKkn «KanuHa» 5 yenosek,

€C/IN KaXdblh U3 HUX MOXKeT ©ObITb
BoauTenem?
2. Yepes KeNe3HOMOPONKHYI  CTaHUMIO

AOJ/IKHbI O4HOBPEMEHHO NMPOMTK 3 noesaa.
CKONbKMMM crnocobamu gucnetyep MoKeT

OpraHn3oBaTb MNPOXOXKAEHME COCTaBOB,
€C/In B ero pacnopaxeHun 5 cBoboaHbIX
nyTem?
3. Pewwute B HATypanbHbIX  YMCNaX
ypaBHeHMe
A5 =18-A*
x x—2

4. CKONbKO CyLLLeCTBYeT CEMU3HAYHbIX
yucen,

KOTOpble Haueno aenartca Ha 257

5. PewwnTe B HaTypasibHbIX YMCNAX
ypaBHeHue

C2=120

X
6. Ha npamoit oTmeTtnam 12 Toyek, a Ha
napannenbHom en npaAmMon — 7 TOYeK.

CKONbKO CyLLecTBYeT YeTblpexyroNbHUKOB C
BEPLUMHAMM B STUX TOUKaX?

7. Ona WKONbHOM NoTepen NoAroTOBWUAU
100 6buneTtoB., U3 KOTOPbIX 12 BbIMIPbILWHbIX.
MepBbIn Yy4yeHUK BblOMpaeT Hayrag 10
6unetoB. CKOMbKO CyLLecTByeT BapMaHTOB,
npu KOTOpbiX OH BblbepeT He MmeHee 2

BapuaHT 2
1. CKonbKkumu cnocobamu MOXHO
pacnpeaenvtb 5 aesKypHbIX MO 3Ta)kam B
NATUITAX>KHOM 0B LEXUTUN?
2. Yepe3s KenesHOAOPOXKHYI  CTaHUMIO
[O/IKHbl OAHOBPEMEHHO NponTK 4 noesaa.
CKoMIbKMMM cnocobamn aucneTyep Moxket

OpraHM3oBaTb MPOXOMXAEHME COCTABOB,
eCc/n B ero pacnopsxeHun 6 cBoboAHbIX
nyrei?
3. Pewnte B HaATypasbHbIX  4yuMcnax
ypaBHeHue
A2 =20
X
4. CKonbKo  cyuiectsyeT

LLIEeCTU3HAYHbIX
yncen, KOTopble HaLeno AenaTca Ha 257
5. PewwmnTe B HaTypasibHbIX YNC/1aX

ypaBHeHue
Cx2=66

X
6. Ha npamoit otmeTnnm 14 Touek, a Ha
napannenbHoM en npamon — 9 Touek.

CKONbKO CyLLEeCTBYET YeTblIpexyroJibHUKOB C
BEPLMHAMM B 3TUX TOUKAX?

7. QnAa WKONbHOW NoTepen NoAroToBUAMU
200 6uneToB, U3 KOTOPbIX 25 BbIUTPbILLHbIX.
MepBblit y4yeHUK BblbUpaeT Hayrag 10
6unetoB. CKONbKO CyLLEeCcTByeT BapWaHTOB,
Npu KOTOpbiX OH BblbepeT He MeHee 2
BbIMTPbIWHbIX 6UNeToB?




BbIUFPbIWHbIX BUneToB?

Haingute oTHoWweHWe cymmbl Yncen 8100-¢
CTPOKe TpeyrosibHWKa MNackana Kk cymme

8. uncen B 200-1 cTpoke

8. Hallante oTHOLWEHWE CYMMbl YUCEN B
100-i1 cTpoKe TpeyronbHMKa [lackana K
cymme yncen B 200-11 cTpoKe

8. CamocrositenpHas padora Ne8. DiieMEeHTHI TEOPUU BEPOSTHOCTEH M MaTEMaTHIECKOM

CTaTUCTHUKHU

BapuaHTt 1
1. B Kopobke nexart 15 wapukos: 10 cMHUX 1
5 3eneHbix. KakoBa BepOATHOCTb TOro, 4TO
Hayraz B3sATbl/ M3 KOPOOKM LIAPUK OKaXKeTCA
KEeNTbim?
2. BepoATHOCTb KynuTb 6pakoBaHHYH Napy
canor HeKkoTopon ¢upmbl coctaBaseT 0,023.
CKonbKo ~ BpaKoBaHHbIX  nap  obysu
rapaHTUPOBaAHHO coaepXnT naptma ns 1000
nap canor sTon pupmbI?
3. Mpn npoBegeHUM 3K3uT-nona 6biNo
onpoweHo 15 Tbicay m3bupatenen, cpeam
Kotopbix 600 nporonocosann «[llpotms
Bcex». OueHnTe BEePOATHOCTb COObITMA, NPK
KoTopom wu3bupateno ronocyet «lMpoTtms
BCEXY.
4. KapTO4KM, Ha KOTOPbIX HAaNMUCaHbl YMcna
1, 3, 5, 7, Hayrag nocnegosaTesibHO
BblKN1aAblBalOT B pad. KakoBa BepoATHOCTb
TOroO, YTO MocAeAHEN MONOXKAT KAapTOUKy C
yncnom 5?
5. KakoBa BEpPOATHOCTb TOro, YTO MNpMU
noabpacbiBaHUU ABYX UrpanbHbIX KyOMKOB
Ha OAHOM W3 HUX BblNaAeT eauHULA, a Ha
apyrom
— TpOMKa?
6. Yemy paBHa meamaHa COBOKYMHOCTU
AaHHbIX: 2,2,3,4,5,6,13?
7. OAHOBPEMEHHO noabpocmam Tpu
MOHeTbl. KakoBa BEPOATHOCTb TOro, 4TO
POBHO Ha [ABYX W3 3TUX MOHET BbiMageT
rep6?

B awmKe nexat A610Kun Tpex coptoBs: 20
*KenTbix, 10 3eneHbix 1 30 KpacHbIX.
Kakoe HanmeHbLlee Konmyectso A610K
HaZ0 AOCTaTb M3 ALLMKA Hayrag, 4Tobbl
rapaHTMPOBAHHO B3ATb MO KpalHen mepe
OZHO XenToe 1 ABa KpacHbix Abaoka?

BapuaHT 2
1. B Kopobke nexart 15 wapurKkos: 12 cMHux n
5 3eneHbix. KakoBa BEpPOATHOCTb TOFO, YTO
Hayrag, B3ATbl U3 KOPOOKM LapUK OKaxKeTcA
Kentbim?
2. BepoATHOCTb KynuTb 6pakoBaHHY Napy
canor HeKoTopon ¢pupmbl coctasnset 0,015.
CKonbKo ~ 6paKkoBaHHbIX  Map  obyswu
rapaHTUPOBAHHO COAEPKUT napTna us 2000
nap canor sTon pupmol?
3. Mpn npoBegeHUN 3K3uT-nona 6biNo
onpoweHo 15 Tbicay n3bupatenen, cpegm

KOTOPbIX 1500 Nporos0coBanu 3a
«KaHgmpata H». OueHuTe BEPOATHOCTb
cobbiTA, nNpu  KOTOpomM  M3bupartesnb

rosocyerT 3a

«KaHgmpata H».

4. KapTouKM, Ha KOTOPbIX HanMcaHbl YMcna
1, 3, 5, 7, Hayrag nocnegosatesibHO
BblK/agblBaloT B pAg. KakoBa BepoATHOCTb
TOro, YTO MocneAHEN MONOXKAT KAPTOYKY C
ymcaom 3?7

5. KakoBa BepOATHOCTb TOro, 4YTO nNpuU
noabpacbiBaHUM ABYX UrpasibHbIX KybUKOB
Ha OAHOM M3 HMX BbINAAET NATEPKA, a Ha
apyrom

— ABOWKa?

6. Yemy paBHa meamaHa COBOKYMHOCTU
AaHHbIX: 2, 3, 3,4,6,6,167

7. OfHOBPEMEHHO nogbpocmnm TpU
MoOHeTbl. KakoBa BepoOATHOCTb TOro, 4TO
POBHO Ha OAHOM M3 3TUX MOHET BbiNaaeT
rep6?

B swmKe nexkaT a610Ku Tpex coptos: 20
*KenTbix, 10 3eneHbix n 30 KpacHbIX.
Kakoe HavmeHblLuee KonnyecTso A610K
HaZ0 A0CTaTb M3 ALLMKA Hayrag, YTobbl
rapaHTUMPOBAHHO B3ATb MO KpalHen mepe
[1Ba 3e/1eHbIX M ABa KenTbix Abnoka?

9. CamocrosrensHas padota Ne9. [IpsiMbie 1 TIIOCKOCTH B POCTPAHCTBE




BapuaHT 1

1. Yepe3 KoOHUbl oTpe3ka MN u ero
cepeguHy K nposegeHbl napannenbHble
npAmble,  nepeceKkatowme  HEKOTOPYHO
NJIOCKOCTb o B TodyKax M1, Ni, Ki
COOTBETCTBEHHO. Halante aAnnHy oTpeska
KK1i, ecnn otpesok MN He nepecekaeT
naockoctb oo U MM1= 22 cm, NN1= 8 cm.

2. Toukn A1, Bi, Ci — napannenbHble
npoekunm sepwunH A, B, n C
napannenorpamma ABCD Ha HeKoTOpy
NAOCKOCTb COOTBETCTBEHHO. [locTponTte
npoeKuunto BepwunHbl D napannenorpamma
Ha 3Ty NNOCKOCTb.

B1
A1

C1

3. Yepes BepwwnHy npamoro yrna C
NpPAMOYrosibHoro TpeyronbHuka ABC K ero
NAOCKOCTM npoBedeH nepneHamkynsap CM.
Hanaute anvHy ctopoHbl AB TpeyrosbHUKa
ABC, echmu CM = 8 cm, BM =17 cm, £CAB =
30°.

4. Yepes BepwuHy D npamoyronbHuKa
ABCD K ero naockoctM nposedeH
nepneHankynap DE. Touka E ypaneHa ot
cTopoHbl AB Ha 10 cm, a oT cTopoHbl BC —
Ha 17 cm. Hangute gnvHy guaroHanu BD,
ecnm DE = 8 cm.

5. Yron mexay NJIOCKOCTAMM
TpeyronobHnkos ABC u ABD paseH 45°.
TpeyronbHuk ABC

— PaBHOCTOPOHHMI CO CTOPOHOW 43 cm,
TpeyronbHuK ABD — paBHobegpeHHbIN, AD
= BD = V14 cm. Hangute anvHy oTpeska
CD.

BapuaHT 2

1. Yepes KoHubl oOTpe3ka AB wu ero
cepeanHy C nposefeHbl nNapannenbHble
npAmMble,  MNepeceKkalolwme  HEKOTopylo
NJOCKOCTb O B ToudKax A1, Bi, un (i,
COOTBETCTBEHHO. Halaute AnnHYy oTpeska
CCi, ecnn oTpe3ok AB He nepeceKaeT
naockoctb o AA1 =18 cm, BB1=10 cm.

2. Toukn A1, Bi, u Di— napannenbHble
npoekunm sepwunH A, Bu D
napannenorpamma ABCD Ha HeKoTOpyl
NNOCKOCTb  COOTBeTCTBEHHO. [locTpounTe
npoeKkuuio BepwnHbl C napannenorpamma
Ha 3Ty NNOCKOCTb.

B1

C1

3. Yepes BepuwwnHy npamoro yrna C
NpPAMOYrosibHoro TpeyrosbHuka ABC K ero
NAOCKOCTM npoBeaeH nepneHamkynsap CD.
Hanaute anmHy ctopoHbl AB TpeyronbHUKa
ABC, echm AD =20 cm, CD = 16 cm, £CAB
=60°.

4. Yepes BepwmHy A nNpAMOYronbHMKa
ABCD K ero naockoctM nposedeH
nepneHaukynap AP. Haigute gnvHy atoro
nepnenaunkynapa, ecam BC = 12 cm, DB =
13 cm, a TouKka P ypaneHa ot npsmon BC
Ha

V106 cm.

5. Yron Mmexay NAOCKOCTAMM
TpeyronbHukos ABC n AKC paseH 60°, AC =
24 cm, BC = BA=20 cm, KC= KA =15 cm.
Hangute annHy oTpesKka BK.

10. CamocrositenbHast padota Nel(. KoopauHaTel U BEKTOPbI




BapuaHT 1
1. AaHbl M(3;-2;1) wn
3).
HalguTe KoopguHaTbl cepeanHbl OTpesKa
MN v ero anuHy.
2. [aHbl ToukK A(-2;1;3), B(3;-2;-1) n C(-
3;4;2). Hangure:

TOYKM N(5;2;-

a) koopauHaTbl BekTopos AB

nAC; 6) moaynb BeKTopa
AB;

B) KOOPAMHaTbI BEKTOPA 1\/;1\; = 2AB — 3AC.

3. CyuwecTByeT M napannesibHbli NepeHoc,
npuM KoTOopom ob6pa3om Touyku M(4;3;4)
asasetTca Todka Mi(1;3;0), a obpasom
Touku K(1;-8;3) — Touka Ki(6;-2;7)?

4. Toukun A(-2;-4;1) n B(-5;-6;-1) — BepLIKHDbI
napannenorpamma ABCD, Touka 0O(1;3;2) —
TOYKa TMepeceyeHMa €ro AuaroHanemn.
Hangute KoopanHatbl BepwinH Cn D
napannenorpamma ABCD.

BapuaHT 2
1. JaHbl M(-6;5;3) wu
5).
HarguTe KoopgmHaTbl cepeanHbl OTpesKa
MN u ero anuHy.
2. NaHbl  TOYKM
"

C(2;1;-3). Hangue:

TOYKM N(4;1;-

A(-4;-2;1), B(3;-1;-1)

a) KoopaunHaTbl BekTopos AB

nAC; 6) moaynb BekTopa

AB;

B) KOOPAMHATLI BEKTOpPA 1\/;1\7 = 3A_]§ — 2AC.

3. CywecTByeT M Napas/iesibHbl NepeHoc,
npu Kotopom obpasom Toukn M(-1;3;-4)
aBnserca Todka Mi(4;5;-7), a obpasom
Touku K(6;-4;5) — Touka Ki1(11;-2;8)?

4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEpPLUUHbI napansenorpamma ABCD.
Haigute  KoopguHatbl  BepwuHbl  C
napannenorpamma ABCD u KoopAauHathbl
TOYKM NepeceyeHmnn ero guaroHanen.

5. AaHbl BeKTOpbl a (-2;8;-4) 1 I;(l;—4;k). Mpwu

KaKOM 3HayeHuM k BekTopbl a

U b: a) KONNMHeapHbl;

6) nepneHANKYyNAPHbI?

5. AaHbl BekTOpbl a (1;-4;-3) m l;(S;p;—15).

MpK KaKoM 3HaYEHUN P BEKTOPbLI A

U b: a) KONNMHeapHbl;

6) nepneHANKYNAPHbI?

11. CamocrositensHast pabota Nel 1. MHOTOrpaHHUKH M KpYTJble Tea.

BapuaHTt 1

1. OcHoBaHMeM npsMOM MPU3MbI ABAsETCA
NPAMOYIO/iIbHbIA  TPEYFrONbHUK, KaTeTbl
KOTOpOro paBHbl 6 cm M 8 cm. Hanmgure
naowaab MO/IHOM MNOBEPXHOCTM MPU3MbI,
ecnu eé 6okoBoe pebpo paBHO 5 cm.
2. bokoBoe pebpo

npaBu/ibHOM YyeTblIPexyroabHOM
nMpamuabl pasHo 10 cm, a BbicoTa — 8 CMm.
Hangute naowasb ANMAroHaAbHOTO CevyeHus
nMpamuabl.
3. Pagnyc ocHOBaHMA KOHyca paBeH 5 cm, a
obpasytowaa — 13 cm. Hangute nnowaap
0CEeBOro CeYEHMA KOHYCa.
4. Ha pacctosHunm 4 cm OT UEHTpa Lwapa

nposeaeHo ceyeHue. OTpesoK,
COEAMHAWMIA LUEeHTPp wapa W  TOYKy
nepeceyeHun aToro ceyeHun C
NOBEPXHOCTbIO wapa, obpasyer o

BapuaHT 2
1. OcHoOBaHMEM NpPAMON NPU3Mbl ABAAETCA
paBHOOeApeHHbIN TPeyrosbHUK, 6GOKoBan
CTOPOHa KoToporo pasHa 17 com, a
OCHOBaHMe
— 16 cm. Hangute
NOBEPXHOCTU NpPU3MbI,
pebpo pasHo 10 cm.
2. OnaroHanb  OCHOBaHMA  MPaBWJIbHOM
4eTbIpexyro/sibHOM NMpaMmnabl paBHa 24 cm, a
6okoBoe pebpo — 26 cm. Hanaute nnowaab
ANAroHaIbHOro ceyeHna NUpamunabl.
3. BbicoTa KOHYyCa paBHa 6 cm, a 0bpasytoLias
— 10 cm. Hanmgute nsowagb OCEBOro
CeYeHMA KoHyca.
4. Paguyc wapa paseH 17 cm. Halhigute
naowaab CeYeHUA wWwapa  MOCKOCTbIO,
KOTopaAa yaaneHa Ha 15 cm oT ueHTpa wapa.
5. B  HWXHEM  OCHOBaHWUM  UWUAUHAPA

naowasb MNoJIHOW
ecnn eé b6okosoe




NAOCKOCTbIO cedyeHua yron 30°. Hangute
nAoWanb CeYeHUA.

5. BbicoTa UMAMHApPA paBHa 8 cm, paanyc
OCHOBaHMA — 5 cm. Ha pacctoaHun 4 cm ot
OCU UMAMHAPA NapanienbHo el NpoBeaeHo
ceyeHune. HarauTe nnowasb 3TOro ce4eHus.
6. OcHOBaHMeM MpPAMOM MpPU3Mbl ABAAETCS
NPAMOYrO/IbHMK, OAHA M3 CTOPOH KOTOPOro
paBHa 15 cm, a gnaroHanb — 17 cm. Hangure
obbem npusmbl, ecnn eé BbicoTa pasHa 10
CM.

7. OcHOBaHMEM nupammapl AasBnseTca
TPeyrosnbHUK co cTopoHammn 13 cm, 14 cm, 15
cm. Hangute obbem nupamugbl, ecnm eé
BbICOTA paBHa 6 cm.

8. O6bem lwapa paBeH 36m cm3. Hangute
AuameTp wapa.

9. OceBoe ceyeHMe KOHyca — MNPaBUNbHbIN
TPEYrosibHUK €O CcTopoHoM 4cm. Haigute
ob6bem KoHyca.

10. B HMXHEM OCHOBaHMW UMAMHAPA
npoeegeHa Xxopga A/MHOM 6 CM, KOTOpYo
BMOHO M3 LLEHTPA BEPXHEro OCHOBaHWUA Mog,
yrnom 60°, a U3 LeHTPa HUKHETO OCHOBAHMUA

—noga yrnom 120°. Hangute nnowaab 60KOBOM
NOBEPXHOCTU LUAMHAPA.

npoBeAeHa  xopAa AAWHONM 8 M,
HaxoAALAACA Ha PACCTOAHUN 3 CM OT LeHTpa
3TOr0  OCHOBaHMA. HaWaute naowaap
OCEBOT0 CEeYEeHMA UMAMHAPA, €eCAn ero

BbICOTa paBHa 6 cm.

6. OcHOBaHMEM NPSMOM MPU3MbI ABASETCA
NPAMOYTOJIbHbIA TPEYrosibHUK, TUMNOTEeHy3a
KoToporo paBHa 13 cm, a 0aMH U3 KaTeToB —
12 cm. Haligute obbem npusmbl, ecan eé
BbICOTA paBHa 5 cm.

7. OcHOBaHueMm nMpamunapl ABNseTcA
TpeyroabHUK co ctopoHamu 13 cm, 20 cm, 21
cMm. Haliaute obbem nupamuibl, ecan eé
BbICOTA paBHa 9 cm.

8. Mnowaab NoBepxHOCTU Wapa pasHa 144n
cm?. Haigute gmameTp wapa.

9. OceBoe cevyeHue KOHYyca -
paBHOb6eApeHHbIN

NPSAMOYrO/ibHbIN TPEeyroJibHUK C
rMnoTeHyson 6 cm. Hanante o6bem KoHyca.
10. B HMXHEM OCHOBaHMW  UMAMHAPA
nposBegeHa Xxopaa, KOTOpPyl BWAHO U3

LEHTPa HUXKHEro oCHoBaHuUA nog yrnom 90°,
a M3 LeHTpa BepxXHero OCHOBaHWSA — Moj,
yrnom 60°. Hahgute naowagb 6G0KoBOM
NOBEPXHOCTU

UMANHAPA, ECAM PaANYC EFO OCHOBAHUA PaBeH
8 cm.

5.3 [IpuMepsI rpyNnoBbIX TBOPYECKUX 3a1aHMIT

1) C nomomnibto mporpaMMel noctpoenust rpaguxos Visual Basic 6.0 uccienoBarh noBeaeHue

GYyHKIIMM  TPH  CMEHE  OJHOTO/HECKOJbKMX e€ mapamerpoB. OmpenenuTb  o01ue
3aKOHOMEPHOCTH, CHAENaTh BBIBOJABL. Pe3ynbratel odopMuth B BuAe mnpe3eHTannd MS
PowerPoint.

2) Kuuenty HeoOXoAumo, 4YTOObI B KOMHaTe 0Os3aTeNbHO MPUCYTCTBOBAIA OObEMHBIE
AIIEMEHTHl JleKopa IIuHApudeckol ¢opmel. [loctpouts u3 Oymaru Mojenb IMIMHIPA.
Pa3meprl nns mocTpoeHHs BbIOpaThb CaMOCTOSITENIBHO, C YYETOM TOIO, YTO COOTHOIIEHHE
paamnyca K BBICOTE JOJKHO ObITh 1:2.

3) PaccuuTaTth KOJIMUECTBO 2-X KHJIOTPAMMOBBIX OaHOK KpPacKd, KOTOpPbIE HYKHO KYIUTh IUIS
OKpalIMBaHUs ILMIMHAPMYECKOTO CBOjAa mojsana. Pacxon kpacku 100 r ma 1 wm% Pamuyc
HWIMHIPA paBeH 2,9 M, JuyinHa cBojia 6 M.

6. [IpuMepbI O1LIEHOYHBIX CPEACTB JIsl MPOBEIEHUS MPOMEKYTOYHOH ATTeCTAMU
6.1 Bonpocsl 1151 IK3aMeHa:
1. ®ynkn. O61acTh ONpeaesieHus U MHOKECTBO 3HaueHnd GpyHkuuid. CBOCTBa PYHKITHH.
Crnioco0sl 3a1anust QyHKIUH.
2. IlpoMexyTku BO3pacTaHUs W yObIBaHUS, HAMOOIbIIEe U HAUMEHbIIEEe 3HAYCHHS, TOUKH
KCTpeMyMa (HyHKITH.
3. IIpeobpazoBanus rpadukoB. [lapamiensHblid EPEHOC, CHMMETPHSI OTHOCHTEILHO OCeH



KOOpAMHAT ¥ CHUMMETPHS OTHOCUTEIBHO Hauyala KOOpAMHAT, CUMMETPHUS OTHOCHUTEIBHO
NPAMON Y = X, PACTSKEHHUE U CKATHE BAOJb OCE KOOpJIUHAT.
4. CteneHu ¢ palMOHAJIbHBIMU NTOKA3aTEIsIMH, UX CBOicTBa. CTENEHM C NEHCTBUTEIIbHBIMU
nokaszarensiMu. CBOICTBa CTENEHU C JeWCTBUTENbHBIM NOKa3areneM. [lokazaTenbHas QyHKIus.
5. Jlorapudm uncna. OCHOBHOE JIorapu(MUIECKOE TOXIECTBO. JleCATHUHBIC U HATYpaJbHBIE
norapudmsl. [IpaBuna nelictBuii ¢ morapudmamu.
6. Jlorapupmuueckas ¢pynkuus. JlorapudpmMudeckue ypaBHEHUSI 1 HEPABEHCTBA.
7. Pagnannas mepa yrna. CHHYC, KOCHHYC, TaHI€HC M KOTAaHI'€HC yrja. 3HAaKW CUHYCA,
KOCHHYCa, TAHI'€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
8. OcCHOBHBIE TpUTOHOMETpUYECKHE ToxIaecTBa. Dopmyinbl npuseaeHus. Dopmyss
cinoxeHus. PopMyiibl IBOMHOTO yria. @opmyJibl MOJOBUHHOTO yIia.
9. Tpuronomerpuieckue GyHKIIMH, UX CBOHCTBA U TpaduKy.
10. ITocnenoBarenbHOCTH. CIIOCOOBI 33/1aHUS U CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIHHOCTEH.
[TonsiTre 0 npezesne nocae10BaTEIIBHOCTH.
11. IIpousBoanas. IToHsTHE O MPOU3BOAHON (DYHKIIMH, €€ TEOMETPHUECKUI U PU3NIECKUA
CMBICIL.
12. YpaBHeHue KacaTenbHOU K rpaduky GpyHKINM.
13. [IpumeHeHue MPOU3BOHON K UCCIIEIOBAaHUIO (YHKIIUIA U MTOCTPOCHUIO TPadUKOB.
14. TlepBooOpa3Has 1 UHTErpaJl.
15. IlpuMeHeHue ornpeieIEeHHOI0 HHTerpalla AJis HaX0XK/I€HUs IUIOIIA AU KPUBOJIUHEHHON
tpanenun. Popmyna Hetotona—IJleitbuuna. [Ipumenenus unrerpana B Gu3uKe U reOMETPUH.
16. OcHoBHbIE TOHATHSI KOMOUHATOPUKH. [lo/icueT uncna pa3menieHni, IepecTaHOBOK,
COYETaHUM.
17. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BEPOSTHOCTEH.
18. IIpencraBnenue AaHHBIX (TaOIMIIbL, TUarpaMMBl, TpaguKH), TeHEpaIbHasi COBOKYITHOCTb,
BBIOOpKa, cpeiHee apupMeTnIecKoe, MeAHaHa.
19. B3anMHO€e pacnosokeHue IByX NpsAMBIX B IpocTpaHcTBe. [lapamiensHocTs NpsMoi U
m1ockocTy. [TapamiensHOCTh 10ckocTel. [leprneHuKyIsIpHOCTD PSIMOM U TUIOCKOCTH.
20. [leprieHAUKYJISp ¥ HAKJIOHHAs. YTOJI MEXIY NPSIMOM U INIOCKOCThIO. [IByrpaHHBIi yroi.
Yros Mexay MI0CKOCTAMU. [lepnenaAuKyIsIpHOCTD JBYX INIOCKOCTEN.
21. T'eomeTpuueckue npeodpa3oBaHus MIPOCTPAHCTBA: MapaJICNIbHBIA IEPEHOC, CHMMETPHS
OTHOCHUTEJIbHO MITockocTu. [lapamiensHoe npoektupoBanue. Ilnomans opToroHanbHOM MPOEKIUH.

22. Ilonsitue Bekropa. Moayis BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHUE BEKTOPOB.
YMHOKeHHEe BEKTOpa Ha 4ncio. Pa3inokeHue BeKTopa Mo HalpaBJIeHUSIM. YTOI MEXKIY IBYyMs
BekTopami. [Tpoekius BekTopa Ha ock. KoopannaTs! BekTopa. CkansipHOE IPOU3BECHHE BEKTOPOB.

23. Ilpsamas u HakiIoHHas npusMa. [IpaBuibHas npusma.

24. apamnenenunen. Kyo6.

25. Ilupamupa. [IpaBunbHast nupamuaa. Y ceueHHas nupamuaa. Terpasap.

26. CummMeTpuu B KyOe, B mapajiesienunesie, B npusme u B nupamujie. CeueHus Kyoa,
MIPHU3MBI ¥ THPAMUIBIL.

27. HunuHap ¥ KoHyc. Y cedeHHbIH KoHyc. OceBble CeUeHHsI U CeUeHHsl, apaiesibHbIe
OCHOBAHHUIO.

28. Ilap u cdepa, ux ceuenus. KacarenbHas miockocTs k chepe.

29. ®opmysl o0bemMa KyOa, IpSIMOYTOJIbHOTO Mapaiesenunena, IPU3Mbl, IUIHHAPA.
®opmyIibl 00bEeMa MTUPAMUABI U KOHYCA.

30. ®opmyibl MIIOIIAIU TOBEPXHOCTEHN IMIUHAPA U KoHyca. DopMyIibl 00beMa 11apa u
wiomaau cpepsl. [Tonobue ten. OTHOIMIEHUS MIIONIA/ICH TOBEpXHOCTENH M 00BEMOB MOJOOHBIX TEIL..

6.2 IlpuMepsl 3axaHnii A1 KOHTPOJIBHOM PadoThI
Bapmuanr 1.

1. Kakomy 13 TaHHBIX IPOMEKYTKOB MPUHAIICKHUT YUCIIO 1—:?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)



. Coxparute npodb

12a10p2
16a5p6’

o 2 a+2 6a—-30
Haitngure 3HaueHue BoipaxkeHuss — + . npu a = 4,75.
a-2 a?-10a+25 a?-4
Kaxkosa o6nacts onpenenenust pyukimu f(x) = V1 — x2?

VYkaxuTe NpOMeKyTOK yObIBaHUS QYHKIIUH, U300paKEHHOW HA PUCYHKE.
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6. IIposepuTs, sBnsercs 1 Gpynkius f(x) = /x — 1 4eTHO# UM HEYETHOH.
7. BprunciauTe 3Ha4€HUE BBIPAXKECHUS ?{/2 -3 i/7 + 44/3

10

5
OcBoboanTech OT UPPANMOHAILHOCTH B 3HAMEHATEIE JPOOH B

alSb+abls

Cokparure 1podp ————————
P APOPE 4 h05 +q05p

. Pemmre ypaBuenne V4x2 —3x —1=x+1

11.
12.

13.

14.
15.
16.

Pemmre ypasuenue 0,232 = 0,0016

0N\* 2\* 4
Haiinure MHOXECTBO pelIEHN HEPAaBEHCTBA (Z) : (5) >6

o 2
Haiinute 3nauenne soipaxenus 0,04

YeMmy paBHO 3Hau€HHE BbIpaxeHus vab ,eciu b = 5

Pemmte ypaBuenue (x +4) + (x +6) = 35
Han tpeyromsauk ABC. IInockocts, napannensHas npsmod AB, nepecekaer ctopoHy AC B Touke M, a

ctopony BC — B Touke K. KakoBa mmmna orpe3ka MK, ecin Touka M — cepennna croponsl AC u AB = 12
cm?

17.

Otpe3ok AB He nepecekaeT mIockocTh o Touku A u B yaaneHs! ot 3To# miockoctd Ha 9 cM u 13 cm. Uemy

PaBHO PACCTOAHUC OT CEPECAUHLI OTPC3Ka AB J0 IINIOCKOCTHU a?

18.
19.
20.

Pasnoxute Bektop m(5; —17; 11) no Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).
Jans! BexTopsr a(4;-1;5) u b(3;Y;2). Ilpy kakoM 3HAYEHHH Y BBIIIOJIHAETCS PABEHCTBO A * b = 147
[Ipu mapamtensHOM mieperoce obOpazom Touku A(-3;1;2) siBusercs Touka Ai(5;-1;4). Haitnute

o0pa3 Touku B(-4;5;-7) npu 3TOM nmapasienbHOM MEepeHoce.

1.

Bapwuanrt 2.
7
KakoMy 13 JaHHBIX TPOMEXKYTKOB IPUHAIEIKUT YNCIIO E?

a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)

2.
3.

4.

5.

15a16p?

25a8b6’ ,

Halinure 3HaueHne BBIpa)KEHUS —+t
a—

Coxkpatute 1podb
a+2 6a—30
a?-10a+25 a?-4

npu a = 5,25.

KaxoBa o6nacts onpenenenust Gpyukimu f(x) = Vx? — 6?

VYkaxuTe NpoMeXyTKH BO3pacTaHus QyHKIIMU, U300paKEHHOW Ha PUCYHKE.
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6. IIpoBepuTs, sBisteTcs Jid QyHKIHS [ (X) = ——— YETHOM WK HEYETHOI.

Vx-1

7. BeruuciauTe 3HaueHUE BBIPAKECHUS Vﬁ —/3- Ei/S + 26

3
8. OcBoOoauTech OT UPPALMOHATILHOCTH B 3HAMEHATENE JPOooU g

9. Cokparute 1poOb

10.

11.
12.

13.

14.
15.
16.

17.

18.
19.
20.

a0,5 +(ab)0'25
(ab)°'25+b°'5

Pemmre ypasuenne yx + 3'3/x — 10 = 0

Pemmute ypasHenue 2%72 — 2% = 96

1\* [4\* 4
Haiinure MHOXECTBO pellIEHNH HEPAaBEHCTBA (E) : (E) =9

o 2
Haiinure 3nauenue Beipaxenus 0,09

Yemy paBHO 3HAYECHHE BBIPAKECHUS Vab,ecomb =7

Pemnre ypaBuenue (x +4) + (x + 6) = 35

Han tpeyronbuuk ABC. Ilnockocts, napamnensHas npsmoil BC, mepecekaer cropony AB B Touke M, a
ctopony AC — B touke K. KakoBa anuna cropons! BC, ecnu Touka M — cepenuna otpeska AB u DK = 8
cm?

Yepes koHIbl oTpe3ka DP u ero cepeanHy A mpoBesieHBI MapajuielbHBIE MPSIMbIE, KOTOPBIE MEPECEKar0T
HEKOTOPYIO ITUIOCKOCTH 0 B Toukax Di, P1, Ai coorBetcTBerHo. Haiinure mmHy oTpeska PP1, ecim otpesok
DP ne nepecekaer miockocts oo 1 DD; =25 cm, AA1 =13 cm.

Pasnoxwure Bextop m(11; —4; 11) mo Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

Jans! BexTops a(4;-2;y) u b(5;Y;-3). Ipu KakoMm 3HaYCHNH Yy BBIOJIHACTCS PaBEHCTBO @ * b = 87

[Mpu mapamtenbHOM mepeHoce obpazom Touku A(-8;6;-3) siBisercst Touka Ai(3;-7;2). Haiigure
o0pa3 Touku B(-1;-9;6) npu 3TOM nmapasienbHOM epeHoce.

6.3 [Ilpumepsnl pa3HOYPOBHEBBIX 32124 M 3aIaHUI

Bapuanr 1
Yacrs 1

1. Haiimure Ay mns Gysxuuu y = x2, ecmu x = 2,4x = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢yHkuun Yy = f(x), onpexneneHHod Ha wuHtepBaie (-9;8).

Omnpenenute KOJIMYECTBO TOUEK C IETOYNCICHHBIMHA 3HAYCHUSIMHU a0CIicC HA 3TOM WHTEpBaie, B
KOTOPBIX IPOU3BOIHAS (PyHKIUH f (X) MOIOKUTETbHA.
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3. Haiitu untepBan Bo3pactanus pyHkiuu y = x* — 2x2,
4. Haiigure Touky MakcuMyma QyHKmud y = f(x), eciu u3BectHo, uto f'(x) = —x2 + 6x.



5. Haiinure HanMeHbIIee 1 HauOOoIIbIIIee U3 3HAYEHUI, KOTOPOe MPUHUMAET (PyHKIUSA
y = 0,5x3 — 9x? + 48x na orpeske [0;9].
1

6. Haiigute nepBooOpasuyto ¢pyHkuuu f(x) = — TR

5 dx
7. Bblumciure uHTerpan | =i

8. Ha xaxom pucyHke n300pakeHo ceueHue Kyba riockoctsio PRT?

1)
9. JIByrpaHHbIii yroi, oOpa3oBaHHBIM MONyIUIOCKOCTsIMH o U [, paBeH 90°. Touka A ynanmeHa ot
rpaHeil OByrpaHHoro yria Ha 8 cM m 6 cMm. Haiimure paccrosHume ot Touku A 10 pebpa

JIBYTPAHHOTO YTJIa.
10. Pemnte ypasHenue 2x* — 5x2 + 2 = 0.

o cl c2\ P
11. Haiigvre 3HaUEHUE BBIPAXKEHHS (ﬁ — ?7) L2

A¢
Yacrs 2
12. HaiinuTe miomaas GUrypsl, orpaHMueHHON rpadukaMu QyHKIUN y = 2x,y = x — 2, x = 4.
2_
13. Haiimn f'(1), eomn f(x) = S

14. HaiiuTe TUI0IIAAb TIOJTHON MOBEPXHOCTH MPABHILHON TPEYTOJILHOM MPU3MBI, €CJIA U3BECTHO, YTO
06oxoBOE pedpo B § pa3 O0JIbIIE CTOPOHBI OCHOBAHUS, @ CyMMa JUTMH Bcex péoep paBHa 30.

C,

\ B

15. Haitaute miomaaps pomOa, JieXKallero B OCHOBAaHUU MHUPAMUJIBI, €CIIM BBICOTA MUPAMHUIBI 9 cM,
oJ1H U3 yraoB pom6Oa 30°. bokoBbIe rpaHl 00pa3yroT ¢ MIOCKOCTHIO OCHOBAHUS YToJl, paBHbIA 60°.

16. Pemnte HepaBeHCTBO V2Xx — 3 > x + 5.

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

18. Vnpocrture Bepaxenue tgZa — sina — tgla sina

Yacrs 3.

19. Pemmre HepaseHCTBO |x2 — 3x — 4| > 6.
20. PaBHOOEIpEHHBII TPEYroJbHUK, OOKOBas CTOPOHA KOTOPOTO paBHa b, a yroi mpu OCHOBaHHHU
paBeH [3, Bpamaercs BOKPYr MPSMOW, cCOAepkamed ero ocHoBaHue. Halimurte miomanb

MMOBCPXHOCTHU TCJIa BpallICHUA.

Bapuanr 2
Yacrs 1
1. Haiimure Ay mns gysxiuu y = x2, ecmu x = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpapuk ¢yHkuuu Yy = f(x), onpeneneHHoil Ha wuntepBaie (-9;8).
OmnpenenuTe KOJUYECTBO TOYEK C IETOYHCICHHBIMUA 3HAUYCHHSAMHU a0CLUCC Ha 3TOM WHTEpBaje, B

KOTOPBIX Ipou3BoHAs GPyHKIUH f (X) OTpUIaTEIbHA.
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3. Haiitu untepBan yobiBanus pyHkiuu y = x4 — 2x2,

4. Haiinure Touxy Munumyma Gynkiun y = f(x), ecnu uzBectHo, uto f'(x) = —x?% + 6x.
5. Haiigute HanMeHbIIee M HauOOoIIbIIee U3 3HAYEHUI, KOTOPOE MPUHUMAET (PyHKIUSA

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

6. Haitnure nepBoobpasnyto ¢pyukiuu f(x) = — !

(6x+1)2°
3 dx
7. Borunciute nuTerpan f, Nt
8. Ha kakoM pucyHKe H300pakeHo ceuenue Kyba miockoctsio ABC?
A A B A

9. JIByrpaHHBIid yroi, oOpa3oBaHHBIM MONYIUIOCKOCTSIMH o U [, paBeH 90°. Touka A ynaieHa ot
rpaHeil nByrpaHHoro yrima Ha 9 cM u 3 cm. Haiigure paccrosiHue oT Toukun A 10 pebpa
JIBYTPAHHOTO YTJIa.

10. Pemte ypasuenue 3x* — 5x2 + 2 = 0.

o c8 ¢\ 7ps
11. HaiinuTe 3HaueHUE BBIpAXKEHUS (— — — | * —

10 5 AL’
Yacts 2
12. HaiinuTe momans GUrypsl, orpaHHueHHON rpadukaMu GpyHkuuii y = 4x,y = x — 3, x = 3.
2_
13. Haiitu f'(2), ecu f(x) = ;i

14. HaiinuTe muiomaap NOJIHOM MOBEPXHOCTH MPABUIBHON TPEYTroJIbHOM MPU3MBI, €CIIM U3BECTHO, YTO

O6okoBoe pedpo B 5 pa3 Oosblile CTOPOHBI OCHOBaHMSI, & CyMMa JJIMH Bcex pédep paBHa 42.
C,

A,

15. Haitaure momanas pomOa, JIEKAIero B OCHOBAHUH MHPAMUIBI, €CJIM BBICOTa MUpaMUAbl 12 cM,
onuH u3 yriaoB pomOa 30°. bokoBbie rpanu 00pa3yroT C MIOCKOCTHI0O OCHOBAHUS yTOJ, PaBHBIN 60°.

16. Pemmte HepaBeHCTBO V12X — 27 > x — 9.

17. Pemmte ypaBHenue 4*+2 + 4% = 10.

sinsin a 1+4+coscos a
18. Ympocrtute BbIpaxkeHue —
1+4coscos a sinsSina
Yactp 3

19. Pemmte HepaBeHCTBO |x2 — 6x — 1| > 6.
20.PaBHOOEIpEHHBIN TPEYTOJIBHUK C OCHOBAaHHWEM & M YIJIOM ¢ IPU BEpIIMHE BPAIIACTCS BOKPYT
MPSMO, coJiepxkanieii ero ocHoBanue. Haitaure mioiaab NOBEpXHOCTH Tejla BpaIlleHUS.



