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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI
Pabouass mporpamma yueOHOro mnpemmera OOIL.07 MartemaTuka SBISIETCS YacThIO
00pa3oBaTeNbHON MPOrpaMMbI MOATOTOBKU CIEIHATIMCTOB CPEJAHEr0 3BEHA, pa3paboTaHHOU B
cootBercTBUU ¢ PI'OC CIIO no cnenunansHocty 43.02.16 Typusm u rocTenpuuMCTBO.
1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHIENUATUCTOB CPeTHEr0
3BeHAa
Vueonsnii npeamer OOIL07 Maremarnka, w#3ydaercs Ha 0a30BOM YpPOBHe B
0011e00pa30BaTeIbHOM IIUKJIE Y4eOHOTO TIaHa OCHOBHOM PO(ecCHOHaIbHON 00pa30oBaTeIbHOM
nporpamMmsl cenuanbHocT 43.02.16 Typu3M U rocTENPUUMCTBO.
[TpodeccroHanbHO-OPUEHTUPOBAHHOE COACPIKAHUE peaM3yeTcss B MPUKIAJHOM MOJYyJe Ha
MaTepuaie MPaKTUYECKUX 3aHATHI, OpPUEHTUPOBAHHBIX HA (P OPMHUPOBAHKE Y O0yUYAIOLIUXCS 3HAHUM U
yMEeHHI B 00JacTH MaTeMAaTUKH, HABBIKM WX MPUMEHEHHUS B TPAKTHUYECKOW MPOeCCHOHATHHON
JESTEIbHOCTH.

1.3 O0bem yueOHOro mpeaMeTa U BUAbI Y4eOHOH padoThI

Bup yueOHo#i padoThl O0BeM yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 222
B TOM YHCJIE:
OCHOBHOe cO/Iep:KaHue: 184
B TOM YHCJIE:
- TeOpeTUYecKoe o0ydeHue 80
- MPAKTUYECKUE 3aHITHS 104
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (CodepiKaHue 12
NPHUKJIATHOT0 MOAYJIA):
B TOM YHCJIE:
- IPAKTUYECKUE 3aHSITHS 12
CamocrosiTeibHas padora 22
Ipomexxyrounas atrectanust (qugdepeHIITPOBAHHBIN 324eT, JK3aMeH ) 4




2 INTAHUPYEMBIE PE3YJIbTATbI

B pesynbrare wusyueHus mnpeaMera y oOydaroIIMXCS JODKHBI OBITH  chOopMHpPOBaHBI
JUYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHbBIC PE3YJIbTATHI.
JINYHOCTHBIE Pe3yJbTAThI

OcBoeHHe TporpaMMbl IpeiMeTa COMPOBOXKIAETCS (POPMUPOBAHHUEM Yy OOYUYAIOLIUXCS
JUYHOCTHBIX PE3yJIbTaTOB:

TPaKTaHCKOTO BOCITUTAHUS:
yYMEHHE B3aUMOJICHCTBOBATh C COIIMAIIbHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSIMH U
Ha3HAYCHUEM,;

MaTPUOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHHUE K TOCYHAApPCTBEHHBIM CHUMBOJAM, HUCTOPHUYECKOMY U MPHUPOAHOMY
HaCJIEIUIO, NMaMATHUKAM, TpaauluusM Hapoaos Poccuu, nocrtmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSX U TPYAE;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUA:

CIIOCOOHOCTD OLCHUBAThL CUTyAllUIO U HNPHUHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTU,

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHHUC YCTOP'I‘II/IBOFO 6yz[ymero;

9CTCTUYCCKOI'O BOCIIMTAHHA:

9CTECTUYCCKOC OTHOMICHUC K MHUPY, BKIIOYAsA ICTCTHUKY 6I)ITa, HAay4YHOro U TCXHHUYCCKOI'O
TBOpYECTBA, CIIOpTAa, Tpyda U 06H16CTB€HHBIX OTHOIJ.ICHPIIZ;

TOTOBHOCTb K CaAMOBBIPAXXCHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATL Ka4€CTBaA
TBOp‘IGCKOﬁ JIMYHOCTH,

(b13MYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH 3/I0POBOT0 M Oe30MacHOro obpasza KM3HHU, OTBETCTBEHHOI'O OTHOLIEHMS K
CBOEMY 3/10pOBBIO;

aKTUBHOE HENPUSATHE BPEIHBIX MPUBBIYEK U MHBIX (HOpM NMPUUUHEHHUs Bpeaa (pU3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHMSL:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHBHOW JI€ATENbHOCTH TEXHOJOIMUECKOH W COLMAIbHON HalpaBIEHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TaKyIO JESITeIbHOCTD;

UHTEpEC K pa3IuuHbiM cdepam NpoPecCUOHANbHON NEATEIbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BHIOOD OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH KU3HU;

9KOJIOTUYECKOIO BOCIIUTAHUS:

cOPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KyJIbTYpbl, [OHHUMAaHHE  BIUSHUS  COLHUAIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MIPUPOIHON U COLMAIBHOM Cpeibl, 0CO3HAHUE ITI00aTbHOTO
XapakTepa 3KOJOrMUeCKUX MpooieMm;

AKTUBHOE HENIPUATHE IEHCTBUM, IPUHOCSIIMNX BPE OKPYXKAIOLIEH CPELE;

yYMEHHE MPOrHO3UPOBATh HEOJIAroNpPHUATHBIE SKOJOTMYECKHE MOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM, NIPEAOTBPALLATD UX;

IIEHHOCTH HAyYHOTO MTO3HAHMUS:
c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKH U 00II€CTBEHHOM MPaKTHUKH, OCHOBAHHOT'O Ha IMAJIore KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO



CBOET0 MeCTa B NOJUKYJIbTYPHOM MHPE;
OCO3HaHUE LIEHHOCTH HAYYHOM JAESTeNIbHOCTU, TOTOBHOCTh OCYUIECTBISITh MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIE.

VYuuteiBas CHCHI/I(l)I/IKy npeaMeTa, TMYHOCTHBIC PE3YJIbTAThI B IIPOrpaMME KOHKPETU3UPOBAHBI KaK:

JI1 - chopMHpPOBAaHHOCTH TPEACTABICHHH O MaTEeMaTHKE KaK YHMBEPCAJIBHOM SI3BIKE HAYKH,
CpPEACTBE MOJCIIMPOBAHUS ABIEHUN U IPOLIECCOB, UAECAX U METOAAX MATEMATUKH;

JI2 - nmnoHMMaHWe 3HAYMMOCTH MATEMaTUKU JUIl HAyYHO-TEXHHYECKOro Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIICHMSI K MAaTEMATUKE KaK K YaCTH OOIIEYeIOBEYECKOM KYJIbTYpPhI Yepes3
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HJIEH;

JI3 - pa3BUTHE JJOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHU S, aJITOPUTMUYECKON
KYJIBTYPbl, KPUTHYHOCTH MBIIDICHUS HA  YpPOBHE, HeoOXxomuMoMm Jisi  Oymymiei
po¢eCCHOHAIBHON JEATENHHOCTH, JIJIS POJOJKEHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

JI4 - oBnajeHWEe MAaTEeMAaTUYCCKUMU 3HAHUSIMH M YMEHUSMH, HEOOXOJAUMBIMHU B TIOBCETHEBHOM
JKU3HM, JUISI OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAyYHbIX JUCUUIUIMH Y JUCLHUIUIMH
NpoPECCHOHAIBHOTO 1MKJIA, MJIA TOJY4eHHsT oOpa3oBaHHMs B 00JACTIX, HE TPeOyrOIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

JIS - TOTOBHOCTP M CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSYKEHUH BCEU JKU3HU,

JI6 - co3HareabHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCICIIHOW
npodeCCHOHAIBHON 1 0OIIECTBEHHOM JEATEIHbHOCTH,

JI7 - TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOM W OTBETCTBEHHOM
JESATEIIBHOCTH;
JI8 - TOTOBHOCTh K KOJUIGKTMBHOW paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMHU B

0o0pa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, IPOEKTHOM U APYrHX
BUJAX JI€ATEIILHOCTH;
JI9 - oTHolIeHHE K MPOpECCHOHATBLHON NESATEIbHOCTH KaK BO3MOYKHOCTH y4yacTHs B PELICHUU
JIMYHBIX, O0IIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIEM.

st popMHpOBaHUS 3TUX PE3YNbTATOB y 00ydaromMXcst (GOpMUPYIOTCSI YHUBEpCAbHbIE
yueOHbIe AeMCTBUS:
- IIMPOKas MOTHBAIIMOHHAS OCHOBA YU4e€OHOMH JIeTebHOCTH, BKIIIOYAIOIAs COLIUATIbHBIE,
y4eOHO-TT03HABATEIbHBIC H BHEITHUE MOTHBBL;
- y4eOHO-TIO3HABaTENIbHBIA UHTEpPEC K HOBOMY y4eOHOMY MaTepHaty M CliocobaM perieHus
HOBOM 3a7a4H;
- OpMEHTalMs Ha MOHUMaHWE NMPUYHMH ycliexa B yu4eOHOH JeATeNIbHOCTH, B TOM YHCIIEe Ha
caMoOaHaJIN3 ¥ CAMOKOHTPOJIb PE3yNIbTaTa, Ha aHaJIH3 COOTBETCTBHS PE3YyIbTATOB TPEOOBAHUSAM
KOHKPETHOH 33/1a4H;
- CIIOCOOHOCTH K CAaMOOIICHKE HAa OCHOBE KPUTEPHEB YCIEIIHOCTH y4eOHOW AEITETbHOCTH;
- OpHEHTAlMsl B HPaBCTBEHHOM COJIEP)KaHUM U CMBICIIE KaK COOCTBEHHBIX IOCTYIKOB, TaK U
MOCTYNKOB OKPY>KAIOIIUX JIFOJICH;
- OJTUYECKUX YYBCTB — CThIJa, BHHBI, COBECTH KaK pPEryJsSTOPOB MOPAIbHOTO
TIOBEJICHHSI.

®opmupoBanue YV ]| npoBOAUTCS IPU MOMOIIM PEIICHHS CIETYIONINX THITOBBIX 3a/1a4:
- o0ecrieueHne BO3MOKHOCTH CAMOCTOSITEITFHON TIOCTAHOBKY IIeJIeH U 3a71a4 B MPEIMETHOM
00y4YeHHH, TPOSKTHOM 1 y4eOHO-UCCIIeI0BATENBCKOM e TeIbHOCTH 00yaroIInuXCs;
- o0ecrieueHne BO3MOKHOCTH CAMOCTOSITENTFHOTO BEIOOpa 00YJAIONIMMHUCS TEMITa, PEXKUMOB U
(dopM OCBOEHUS IPEIMETHOTO MaTEepUaa;
- oOecrnedyeHre HAIMYUS B 00pa30BaTeIbHON JESTEIbHOCTH COOBITHI, TPEOYIOIIHX OT
00yYaromuxcst MpeIbsBICHUS IPOJYKTOB CBOEH NEATETbHOCTH.



MertanpeamMeTHble pe3yJabTaThl

OcBoeHHe TporpaMMbl IMpeiMeTa COMPOBOXKIAETCS (POPMUPOBAHHUEM Yy OOYUYAIOLIUXCS
MeETaIpeMETHBIX PE3YJIbTATOB:

1. OBnaseHre yHUBEpPCAIbHBIMU YYEOHBIMU MO3HABATEILHBIMU JCHCTBUAMMU:

a) 0a30BBIC JTOTUYECKHE ICHCTBUS:

OTIpEeICTIATH LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEISM,
OLICHUBATh PUCKU MOCIEACTBUN JESTEIbHOCTH;

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

BJIaJIETh HAaBBIKAMHM Y4€OHO-UCCIIEIOBATEIbCKON W TMPOEKTHOM [EeATEIbHOCTH, HaBBIKAMH
pa3perieHus mpooieM;

CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIHHOMY MOUCKY METOJOB PEHICHHS MPAKTHUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IMO3HAHMUS;

(hopMHpOBaHHE HAYYHOTO THIIA MBIIICHUS, BJIaICHUE HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

BBISIBJISTH IPUYMHHO-CJICICTBEHHBIC CBS3H U aKTYIIM3UPOBATh 33]1a4y, BEIJIBUTATh TUTIOTE3Y €
pellleHus], HAXOIUTh apTyMEHTHI ISl JOKa3aTelnbCTBA CBOMX YTBEPXKIEHUH, 3a/laBaTh MapaMeTphbl U
KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHUS 3314 Pe3yIbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

YMETb IEPEHOCUTH 3HAHUSI B IO3HABATEIIbHYIO U TPAKTUYECKYIO 00JIaCTH KUZHEIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEHU, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]a49H, JIOIYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopMaIuei:

BJIAJICTh HaBBIKAMU TMOJYYEHUSI UHPOPMALIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISTH MOUCK, aHATIU3, CUCTEMATU3AlIUI0 U HHTEPIPETALi0 HHGOPMAIIUU PAa3TUYHbIX BUIOB U
dbop™m mpeacTaBIeHUs;

UCIOJNIb30BaTh CpeACTBa MH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUW B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3AMOHHBIX 3a7ad C COONIOACHHEM TpeOoBaHUI
HPrOHOMUKHU, TEXHUKU 0€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPAaBOBBIX U ITUYECKUX HOPM,
HOpPM HMH(POPMAIIMOHHOHN 0€30MaCHOCTH.

2. OBnaieHNe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMH .

a) obuieHue:

OCYIIECTBISATH KOMMYHUKAIIMK BO BCeX chepax KHU3HU;

pacro3HaBaTh HeBepOaJIbHBIE CPE/ICTBA OOIIEHUS, IOHUMATh 3HAYEHUE COIMATIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

BJIAJIETh PA3JIMYHBIMU CITIOCOOAMU OOIIEHHS M B3aUMOICHCTBHS;

apryMEHTHPOBAHHO BECTH IUAJIOT, YMETh CMAT4YaTh KOH(M)IUKTHBIE CUTYaIIUH;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHUEM SI3LIKOBBIX CPEJICTB;

0) coBMecTHas JesTebHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAH/THON ¥ HHIUBUYATBHOW PaOOTHI;

MPUHUMATD [ETH COBMECTHOW JESATENIbHOCTH, OPTraHU30BBIBATh U KOOPJAMHHUPOBATH JEHCTBUS
10 €€ JOCTHIKEHUIO: COCTAaBJIATh IUIAH JACHCTBUM, pACIPEAEIATh POJIU C YUYE€TOM MHEHUN YYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOU paboThI;

mpejyiaraTh HOBBIE IPOEKTHI, OIEHWUBATh HJIEH C MO3WIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJAMHHPOBATh H BBIMOJHATH pabOTy B YCJIOBHUSX PEATbHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

OCYIIECTBJISTh MMO3UTUBHOE CTPATETUUECKOE MOBEJCHNE B PA3TUYHBIX CUTYAIIUSIX, MIPOSIBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

3. OBnajiecHWe YHUBEPCATHHBIMHU PETYISATHBHBIMA JCHCTBHUSMHU:



a) CaMOOPTaHMU3AITHUS:

CaMOCTOSITENIPHO OCYIIECTBIISITh T103HABATEIbHYIO JESTEIbHOCTh, BBIIBISATH MPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHbIE 337aYd B 00pa30BaTEIbHOM JEATENbHOCTH U KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHHMs HPOOJIEeMbl C Y4ETOM HMEIOIIHUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUM;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHMIO M IPOSIBICHUIO LIMPOKON SPYIUMLUH B pa3HbIX 00IaCTIX
3HaHM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEbHbIN U KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIJICTh HaBBIKAMHU IMO3HABATEIHHON peQIIeKCHN KaK OCO3HAHMS COBEPILIAEMBIX NEHCTBUU H
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

WCIIOJIH30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, IPEANOoIaraloui chOpMUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOIIErO0 CIOCOOHOCTh IMOHMUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJINPOBAHNUs, BKIIOYAIOIIEIr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTH 34
CBOE IIOBEJICHHE, CHOCOOHOCTh aJaNTHPOBATHCA K SMOLIMOHAIBHBIM HM3MEHEHUSIM M IPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlUM, BKIIOUYAIOLIEH CTPEMJICHHME K JOCTM)KEHHIO LEIH W YyCIEXy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXHOCTEH;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBAaTh OTHOILIEHHS C JIPYrMMHU
JFOIbMU, 3200THTHCS, IPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI;

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYTHX JIFOACH [TPU aHAJIU3€ PE3YNIbTATOB ACSITEIBHOCTH;

MpU3HABaTh CBOE MIPaBO U MPABO APYTHUX JItOJIeH Ha OMIMOKH.

VYuuteiBas crenuuKy mpeamera, MeTalpeIMETHbIE pe3yabTaThl B MPOrpaMMe KOHKPETHU3UPOBAHbI
KaK:

M1 - yMmeHue oIpeaensaTe LEIu JEATEIBHOCTH, 3aJaBaTh IapaMETPbl M KPUTEPUHM UX
JIOCTUKEHUS;

M2 - yMeHue BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM 1€ATEIBHOCTH;

M3 - BnajieHre HaBbIKaMH y4eOHO-HCCIIe0BATENILCKOM 1 MPOEKTHOM 1eATEIbHOCTH, HABBIKAMU
paspetnieHus npoodiem;

M4 - cnocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHHS
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOOB [T0O3HAHUS;

MS5 — cnocoOHOCTh BBISBIIATh NMPUUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ PeUIeHMs, HaXOJUTh apTyMEHTHI JJI J0Ka3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

M6 - crmocoOHOCTh aHaNIM3UPOBATh IOJYyYEHHBbIE B XOJI€ PELIEHUs 3aJadyd pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

M7 - ciocoOHOCTH BBIIBUTATh HOBBIE UJIEH, ITpeIaraTh OpUTMHAIBHBIE TOJIXO/IbI U PEIIEHUS,

CTaBUTH MPOOJIEMBI U 331a4M, JOMYCKAIOIIUE aTbTePHATUBHBIC PELICHUS;

MS8 - BiageHue HaBbIKAMH TNONy4YeHHS HH(GOPMalUU W3 HCTOYHMKOB Pa3HBIX THIIOB,
CHOCOOHOCTh CaMOCTOSITETILHO OCYLIECTBIATh MOMCK, aHAJIM3, CUCTEMATHU3aLUI0 U MHTEPIIPETAIHIO
MH(pOpMaLMU PAa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

M9 - ciocoGHOCTH OCYIIECTBIATH KOMMYHUKAILIMU BO BCeX c(hepax KU3HHU; apryMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYal[MH; Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY



3pEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPENICTB;

M10 - crtocoOHOCTb MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHTHON U WHAWBUYAIbHOM
paboThl; MPUHUMATh LI€TH COBMECTHOMN AEATEIbHOCTH, OPraHU30BbIBaTh U KOOPIMHUPOBAThH ACHCTBUS
10 €€ JOCTUKEHUIO: COCTABJIATh IUIaH JEHUCTBUM, paCIpENeIIATh POJIA C Y4ETOM MHEHUN yYaCTHUKOB
00CyX/1aTh Pe3y/bTaThl COBMECTHON PabOTHI; IpeAIaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEH C MO3ULIUH
HOBH3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH; OCYLIECTBIIATH IO3UTUBHOE CTPATETHUECKOE
HOBEJICHUE B PA3JIMUHBIX CUTYALUSX, IPOSIBIATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.

M11 — ymMeHue caMOCTOSITENILHO COCTABIIATH TUIAH PELICHUS TPOOIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

M12 - ciocoOHOCTH JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCHUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBHME PE3YJIbTATOB LIEJSAM; BJIAJETh HAaBbIKAMU I1O3HABATENbHOMN peduieKcun Kak
OCO3HAHHUS COBEPIIAEMBIX AECUCTBUHA U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMbI pe(IEKCUU IS OLIEHKH CUTYallH, BEIOOpa BEPHOIO PELICHHUS;

st popMHUpOBaHUS ATUX PE3YIABTATOB Y 00ydaromuxcs (OpMUPYIOTCS YHUBEPCAIbHbIE
y4eOHbIE ICHCTBUS:

PerynaruBHeie

- IPUHUMATh U COXPAHATH y4eOHYIO 3aauy;

- YUUTHIBAaTh BBIJEJIEHHBIE IIPENIOaBATEIIEM OPUEHTHUPHI IEUCTBUS B HOBOM Yy4€OHOM
MaTepuaie B COTPYIHUYECTBE C IIPENOJABATEIIEM;

- IJIAHUPOBATh CBOM JIEUCTBHS B COOTBETCTBUH C IIOCTABIICHHOM 3a/1a4eil U
YCIIOBUSIMU €€ pealln3alliy, B TOM YHCJIe BO BHYTPEHHEM IUIAHE;

- YUUTHIBaTh YCTAaHOBJICHHBIC IPABUJIA B IUIAHUPOBAHUU U KOHTPOJIE CIoco0a
peleHus;

- OCYIIIECTBIISATH UTOTOBBIN M MOLIArOBBIM KOHTPOJIb 110 PE3YyNbTaTy (B CIy4yae
paboThl B MHTEPAKTUBHOM cpejie MOJIb30BaThCs peakiel Cpeibl peIIeHus 3a/1a41);

- OLICHUBATh [IPaBUJIBHOCTh BBIITOJIHEHUS JEMCTBUSI HA YPOBHE aJI€KBATHOMN
PETPOCHEKTUBHOM OLIEHKH COOTBETCTBHSI PE3Yy/IbTaTOB TPEOOBAHUAM JIaHHOM 3aaUu U
3aJJaYHOM 00J1acTu;

- aZIcKBaTHO BOCIIPMHHUMATh IIPEIUIOKEHHS U OLIEHKY ITpenoaBaTeiieil, TOBapHUILEH,
poauTENEN U IPYTUX JHOIEH;

- pas3nn4arh Coco0 U pe3yibTaT AeHCTBHS;

- BHOCHUTb HEOOXOMMbIE KOPPEKTHUBBI B JCHCTBHE MOCIE €ro 3aBEpIIECHUS] HA OCHOBE
€ro OLIEHKHU U y4€Ta XapaKkTepa C/IEIaHHBIX OIIMOOK, UCII0JIb30BaTh MPEATI0KEHNS U OLIEHKHU IS
CO3/1aHMsI HOBOTO, OOJiee COBEPUIEHHOI'O pe3yibTaTa, HCIOJIb30BaTh 3aluch ((UKcaluio) B
udpoBoil ¢opmMe Xxoaa M pe3yibTaTOB pelICHUs 3a/lauyd, COOCTBEHHOW 3Bydalled peud Ha
PYCCKOM, POAHOM U MHOCTPAHHOM f3bIKaX.

ITo3naBaTenbHbIE

- OCYIIECTBIISATh TMOUCK HEOOXOAUMOW HH(pOpMAIMK Ul BBIIOJHEHUS Y4eOHBIX
3aJJaHUil ¢ HCIOJIb30BaHWEM Y4YeOHOM JMTepaTypbl, SHUUKIIONEANN, CIPAaBOYHUKOB (BKIIIOYAs
AIIEKTPOHHBIE, IU(PPOBBIE), B OTKPHITOM HH(POPMAIMIOHHOM HPOCTPAHCTBE, B TOM YHCIIE
KOHTPOJIMPYEMOM NpocTpaHcTBe HHTEpHETA;

- OCYIIECTBIATH 3amHCh ((UKcalnio) BEIOOPOUHON HMH(pOpMaLKUK 00 OKpYXKaloLleM MHUpPE U O
ceOe caMoM, B TOM 4ucIie ¢ momouibio nHerpymenToB UKT;

- HCIOJb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM 4HCIE MOAENU (BKIouas
BUPTYaJIbHBIE) U CXEMBI (BKJIIOYAsi KOHILIETITYAIbHbIC) /IJIs1 pEIIeHUs 3a/1a4;

- CTPOHUTH COOOLIEHUS B YCTHOW U MHUCbMEHHOMN (opMe;

- OpHMEHTHPOBAThCA Ha pa3HOOOpas3ue crocoOOB pelIeHus 3a/1ay;

- OCHOBaM CMBICJIOBOTO BOCIIPHUSITUS XY/I0)KECTBEHHBIX U MO3HABATEIbHBIX TEKCTOB, BBIIEISThH
CYIIECTBEHHYIO HH(POPMALIMIO U3 COOOIIEHUH pa3HbIX BUJIOB (B IEPBYIO OUY€pelb TEKCTOB);

- OCYIIECTBJISITh aHAIU3 OOBEKTOB C BBIJEICHUEM CYIIECTBEHHBIX W HECYIIECTBEHHBIX
IIPU3HAKOB;

- OCYILIECTBJISITh CHHTE3 KaK COCTaBJIEHHE LI€JIOr0 U3 YacTel;



- TMPOBOAMTH CPAaBHEHHE, CEPHALIMIO U KIACCU(PHUKALIMIO 110 3aJaHHBIM KPUTEPUSIM;

- yCTaHaBIMBAaTh IPUYMHHO-CIICJICTBEHHBIE CBSA3H B U3y4aeMOM KpYTe SIBICHUI;

- CTPOUThH DPACCYXJAEHUS B (opMe CBSA3UM IMPOCTBIX CYKIEHUH 00 O0OBEKTEe, €ro CTPOCHHH,

CBOMCTBaX U CBS3SX;

- 000011aTh, T. €. OCYILIECTBIIATh T€HEPAIHU3aLUI0 U BbIBEIEHUE OOIIHOCTH /TSl LIEJIOT0 psijia Win

KJlacca €JUHUYHBIX 0OBEKTOB HAa OCHOBE BBIJIEJIEHUS CYLIIHOCTHOM CBSI3U;

- OCYLIECTBJIATh IOBEACHUE IOJ| MOHATHE HAa OCHOBE PAacllO3HaBaHMs OObEKTOB, BbIJECICHUS

CYLLECTBEHHBIX IPU3HAKOB U UX CUHTE3Q;

- YCTaHaBIMBaTh aHAJIOTUHU;

- BJAJETh PSJIOM OOIIMX NPUEMOB pEIICHU 3a/1a4.

KomMmyHMKaTHBHBIE

- JIEKBaTHO UCMOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXkAE BCErO pEUEBBIE, CPEACTBA AJIs PELICHUS

pa3IMYHBIX KOMMYHUKATHBHBIX 33[a4, CTPOUTh MOHOJIOTUYECKOE BBICKa3bIBaHME (B TOM UHUCIIE

COMPOBOXAAsl €ro ayJuOBU3YAIbHOH TONICPXKKOH), BIAACTh JUaIorudeckon (opmoit

KOMMYHHKAIMM, UCIIOJB3Ysl B TOM uucie cpeactBa U uHCTpyMeHTsl MKT u nucraHumoHHOro

OOIIICHUS,

- JIOIYCKaTh BO3MOKHOCTh CYILLECTBOBAHMs Yy JIIOJIEH pa3IMYHbIX TOUYEK 3PEHMS, B TOM YUCIIE

HE COBIAJAIOUINX C €r0 COOCTBEHHOM, M OPUEHTUPOBATHCS HA MO3UIIMIO MAPTHEPA B OOLIEHUH U

B3aUMO/ICHCTBUY;

- YYWUTHIBATh Pa3HbIC MHEHUS U CTPEMHUTBHCS K KOOPIAUHALIUY PA3JIMUHBIX TO3ULUNA B

COTPYJIHUYECTBE;

- (opMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

- JIOrOBAapUBAaThCS U MPUXOIUTH K OOIIEMY PELIEHUIO B COBMECTHOM JIEATEIbHOCTH, B TOM

YHCJIe B CUTYalluH CTOJIKHOBEHUS! HHTEPECOB;

- CTPOMTb MOHATHBIE JJI NapTHEPA BhICKA3bIBAHMSI, YUUTHIBAIOIINE, YTO NAPTHEDP 3HAET U

BUJIMT, & YTO HET;

- 3a/1aBaTh BOIIPOCHI;

- KOHTPOJIUPOBATh JEHCTBUS MAPTHEPA;

- HCHOJB30BaTh PEUb JJIS PETYJISALUN CBOETO AEHCTBHS;

- JICKBaTHO MCIIOJIb30BaTh PEUYEBBIE CPEICTBA JJIs PEIICHUS PA3IMYHBIX KOMMYHUKATHBHBIX

3aJ1a4, CTPOUTh MOHOJIOTMYECKOE BBICKA3bIBAaHHE, BIIAJIETh JUATOTHUECKON (hOpMOii peuH.
®opmupoBanne Y'Y /[ npoBOAUTCS IPU MOMOLIY PEIIEHUS CIEAYIOMHNX TUIIOBBIX 3a/1a4:

- TNOJUAMCUMIIMHAPHBIE U METANPEAMETHBIE IOIPY>KEHUS I UHTCHCHUBBI;

- MeTojoJiorndyeckue U pumocopckue ceMuHaphbl;

- y4yeOHO-HccleoBaTeabCcKas padoTa 00yJaromuxcs, KOTopasi IpeAnoiaraeT BbI0op TeMaTUKU

UCCIIEIOBaHMsl, CBI3aHHON C HOBEMIIMMHU JJOCTHIKEHUSIMU B 00JIACTH HAyKH U TEXHOJIOTHA;

- KOMILJIEKCHBIE 3a/1ay¥l, HANpaBJICHHbIE HAa PEUICHHE aKTYyalbHBIX MPOOJEM, JIekKalluX B

OnmkaiineM OyayiieM oOyJaromuxcs: BbIOOp AanbHeNe o0pa3oBaTeibHON WK paboueit

TPaeKTOPHH, ONPEEICHNE KU3HEHHBIX CTpaTerui 1 T.11.;

- TOJy4eHHE MPEeIMETHBIX 3HaHUH B CTPYKTYpPax, albTePHATUBHBIX 00pa30BaTeIbHOM

OpraHM3aliy: Y4acTue B JUCTAHIIMOHHBIX KOHKYpCaX U OJUMIIHNA/aX;

- CaMOCTOSITEJIbHOE OCBOCHHUE TJIaB, Pa3/IeioB U TeM YUeOHOro IMpeaMeTa;

- CaMOCTOSITENIbHOE B3aUMOJIEHCTBUE C HICTOYHUKAMH PECYPCOB: HH(POPMAIMOHHBIMU

UCTOYHUKAMU, (POHIaMU, MIPEJICTABUTEISIMUA BIACTH H T.IL.;

- CaMOCTOSITENIbHOE YIPaBIIEHUE PECypcaMu, B TOM YHCJIe HEMaTepUATbHBIMH;

- Tpe3eHTalus pPe3yJIbTaTOB MPOSKTHON paboThl HAa PA3JIMYHBIX dTAlaX €e peaan3aiuu

IIpeaMeTHbIE pe3ybTaThl

TpeboBaHHsI K MPEAMETHBIM pe3yJibTaTaM OCBOSHHUsS 0a30BOr0 Kypca ydeOHOIro IpeaMera
OOI1.07 Mamemamuxa:

I11- BJIAACHUC MCTOJaMH  O0Ka3aTCjIbCTB, aJIropuTMaMH pCUHICHUA  3aaa4d; YMCHHC



bopMynupoBaTh ONpeAeNeHusl, aKCHOMbl U TEOPEMBI, MPUMEHSTh WX, MPOBOAMUTH JOKa3aTelbHbIE
paccykJIeHUs B XOJ€ pElICHUs 3a/1ay;

[12 - ymeHue onepupoBaTh MOHATUSMU: CTEIICHb YHCIIA, JOTapU(M YUCIIA; YMEHHUE BBINOIHAThH
BBIUUCIICHHE 3HAYCHUH H MpeoOpa3oBaHUsl BBIPAKEHHA CO CTENEHSAMH M Jorapupmamu,
npeoOpazoBaHus APOOHO-PAMOHANIBHBIX BhIPAKEHHUIA;

I13 - yMeHue omnepupoBaTh MOHATUSAMU: pallMOHAJIBHBIE, UPpPALMOHAJIbHBIC, I10KA3aTEJbHBIE,
CTEINEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[14 - ymenue omepupoBaTh MOHATHIMHU: (YHKIHSA, HENpepbIBHAS (DYHKIHS, MpPOU3BOIHAS,
nepBoOOpa3Hasi, ONPEIEICHHBIN HHTErpall; YMEHHE HaXOUTh IIPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIIHUH,
UCMONb3Yysl CIPaBOYHbIE MAaTepUallbl; HUCCIEN0BaTh B MPOCTEHINMX CiydasX (YHKIMM Ha
MOHOTOHHOCTb, HAXOJUTh HAWOONbIINE W HAUMEHBIIUE 3HAYCHUS (DYHKIUH; CTPOUTH TpaduKu
MHOT'OYJICHOB C UCIIOJIb30BaHUEM allapara MaTeMaTUYECKOI0 aHAJIN3a; IPUMEHATH IIPOU3BOAHYIO IIPU
pelIeHUH 3aJad Ha JBW)KEHME; pellaTh MPaKTUKO-OPUEHTHUPOBAHHBIE 33Jauyd Ha HauWOOJbIIME U
HaVMEHBIIINE 3HAYCHMs], HA HAXO0XKICHUE ITyTH, CKOPOCTU U YCKOPEHUS;

I15 - ymeHuwe omepupoBaTh MOHATHUAMH: pallMOHAIbHAs (YHKIHA, MMOKa3aTelbHas (yHKIHA,
cTerneHHass (QyHKuus, Jorapudmuyeckas (QyHKIUS, TPUTOHOMETpPUUYECKHE (YHKLIUH, OOpaTHbIE
(GyHKIMHU; YMEHUE CTPOUTH rpadUKu M3y4eHHBIX (DYHKIIHA, UCIOIB30BAaTh IPadUKU MPH U3yYCHHH
IPOLIECCOB U 3aBUCUMOCTEMH, IPH PEIICHUH 3aj]ay U3 IPYTUX y4eOHBIX IPEIMETOB U 33/1a4 U3 peaslbHOM
YKU3HH; BRIpAXATh ()OPMYJIaMH 3aBUCUMOCTH MEXy BEITMUYNHAMH;

I16 - YMCHHEC pelIaTh TCKCTOBBIC 3a1a4U PA3HbIX TUIIOB (B TOM 4YHMCJIC Ha IIPOLCHTBI, AOJIM U YaCTH,
Ha IBMIKCHUC, pa60Ty, CTOUMOCTD TOBApPOB U YCJIYT, HAJIOT'HU, 3aJa4U U3 obnactu YIIpaBJICHUS INYHBIMU
U CEMCHHBIMU (1)I/IHchaMI/I); COCTAaBJIAAITh BBIPAXKCHUS, YPAaBHCHUS, HCPABCHCTBA U HUX CHCTCMBI I10
YCJIOBHUIO 3a/1a4U, UCCIICAO0BATDH IMOJTYYCHHOC PCIICHNUEC U OLICHUBATDH HpaBI[OHOI[O6HOCTB PE3YJIbTATOB,

[17 - ymeHue onepupoBaTh MOHATUSMU: CpeqHEee apupMEeTHUECKOoe, MeInaHa, Hauboibliee u
HalMEHbIIIee 3HaYeHHUs, pa3Max, JTUCIEepPCHs, CTaHIAapPTHOE OTKJIOHEHHE YMCIOBOro Habopa; yMeHHe
U3BJIEKATh, WHTEPIPETHPOBATh HHPOpPMAIMIO, NPEICTABIECHHYI0 B TaOIuIaxX, Ha JuarpamMmax,
rpadukax, OTpaXKarollylo CBOWCTBA PeabHBIX MPOLIECCOB U SBICHUN; MPEICTABIATh HH(OPMAIIHIO C
MOMOIIbIO TAOJIUI] U JUarpamm; UCCIIEJ0BaTh CTATUCTUYECKHUE IaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpau4ecKuX METOJIOB U DJICKTPOHHBIX CPECTB;

[18 - ymeHnue onepupoBaTh MOHATUSMU: CIyYalHBIA OMBIT U ClydyailHOE COOBITHE, BEPOSTHOCTD
CJIy4alfHOTO COOBITHS; YMEHHUE BBIYUCIIATH BEPOSTHOCTh C MCIIOJIB30BaHUEM I'papUueCKUX METOJIOB;
IPUMEHSTH (POPMYIIBI CIOKEHHUSI U YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKThl U (HOPMYJIbI
IpU pelIeHUM 33/a4; OLIEHWBATh BEPOSTHOCTH pEaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJIMYMHAMU; YMEHHUE MPHUBOJUTH NPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YKUCENT B MPUPOJTHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

I19 - ymeHune onepupoBaTh NOHATUSAMU: TOUKA, IPSIMAasi, INIOCKOCTh, TPOCTPAHCTBO, IBYIPAHHBIN
YTOJ1, CKPEIMBAIOIINECS MPsAMbIE, TaPAIENbHOCTh U NEPHEHANKYIIPHOCTh MPSAMBIX U INIOCKOCTEH,
YTOJ MEXAY IPSIMBIMH, YTOJI MEXAY NPAMOU U IJIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PACCTOSHUE
OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE MEX]Yy HMPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh MIPU PEIICHUH 3a/1a4 U3y4YeHHbIE (PaKThl U TEOPEMbI TNIAHUMETPUN; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOILIET0 MUPA;

I110 - ymeHue omepupoBaTh HOHATHSMHM: MHOTOTPAHHUK, CEUYEHHE MHOTOTPaHHHKA, KYO,
napajieNienure], Ipu3Ma, Hpamuna, Gurypa ¥ MOBEPXHOCTh BpAIEHUs, MHIMHIpP, KOHYC, IIap,
cdepa, ceyeHus GUrypsl BpallleHHs, IIOCKOCTh, Kacaromasics cepsl, MWINHIPA, KOHYCca, TUIOMAIb
MOBEPXHOCTU MHpPaMUJbl, TNPU3MBI, KOHYca, ULWIMHApa, I[omanab cdepsl, o0beM Kyoa,



IPSIMOYTOJIBHOTO MTapaJUIeNIeNIANeja, NUPAMUAIBL, TNPU3MBI, LWIMHIpA, KOHYCa, LIapa; yYMEHHUE
n300pakaTh MHOTOI'PaHHUKH M TIOBEPXHOCTH BPALICHHUS, UX CEYCHUS OT PYKH, C TOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh [IPaBUIIbHBIE MHOIOIPaHHUKH;

I111 - ymeHue omepupoBaTh MOHATUSMU: JBIKEHHUE B MPOCTPAHCTBE, MOAOOHBIE (QUTYpHI B
IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOILICHHE IUIOIA/Iei MOBEPXHOCTEN U 00bEMOB OJOOHBIX (DUTYp MPH
pEeIlIeHUH 3a/aY;

[112 - ymeH#e BBIYUCIATH T€OMETPUUECKUE BETUUYMHBI (JUTMHA, YToJl, IUIoLaab, 00beM, IJI0IIa/Ib
MMOBEPXHOCTH ), UCIIOJIb3YysI H3yUYCHHBIE (DOPMYJIbI K METO/IBI;

I113 - ymeHue onepupoBaThb HNOHATHUSIMU: NPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPJAMHATHI
TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAISIPHOE IIPOU3BEIECHUE, YrOJI MEXIY BEKTOpPAMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HAa YMCIIO; HAXOAUTh C TOMOILBIO U3YYEHHBIX (HOPMYIT KOOPUHATHI
CepeMHBI OTPE3KA, PACCTOSHUE MEXKY IBYMs TOUKAMM;

[114 - ymenue BbIOMpaTh MOAXOIAIINI U3YYEHHBIN METOJI AJIsl peIIeHUs 3aJaul, paclio3HaBaTh
MaTeMaTudeckue (aKkThl U MAaTEMATHYECKHUE MOJICIH B MPHPOJHBIX M OOIIECTBEHHBIX SBJICHHSX, B
HCKYCCTBE, YMEHHE MPUBOJUTH IMPUMEPbl MATEMAaTHYECKUX OTKPBITUHA POCCHUICKOH M MHUPOBOU
MaTeMaTUYECKON HAYKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O IPEJIMETA

HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aNuM JAesITeJIbHOCTH Oo0bem Koabi
pas3iesos o0yuarommxcst B Yacax pe3yJIbTaTo
U TeM B OCBOCHUS
ool
1 2 3 4
Pa3nen 1. Anreopa. 88
Conep:xanue yueOHOro MaTepuaJia JI1, M6, M8,
Tema 1.1.BBenennue. MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAIMOHHBIX TEXHOIOTHAX U 2 MI11, 112, IT14
MPaKTUYECKOU JesTenbHoCTH. Llenu u 3a1aun n3ydeHus MaTeMaTUKHU [IPU OCBOECHUU
npocdeccuit CI1O u cneunansHocreit CIIO.
Conep:xanue yueOHOro MaTepuaJia
Llenbie U parpioHanbHbIe yncia. JleficTBuTenbHbIC Yrcaa. CBsI3b MEKIY YHCIIOBBIMU 6 JI1, JI4, 112
MHOKecTBaMu. MppanronanbHble uncia. beckoneuHble mepruoandeckue Jpoou.
Tema 1.2. PasBuThe [TpubnnxeHHble BEIYUCIEHHsI. AOCOIIOTHAS U OTHOCUTENbHAS MOrpeHOCTh. DopMyIibl
TOHSTHIH O Hueae. COKPAIEHHOTO YMHOXEHHUSI.
IIpakTHyeckue 3aHATHSA
ApudmeTndeckne IeiCTBHUS HAl YMUCIaMH, HaXOKICHUE MPUOIMKEHHBIX 3HAYSHHH 2 JI4, M11, 113
BEJIMYMH U MOTPEUIHOCTEN BBIUMCIEHNUN (a0COIIOTHON M OTHOCUTENBHOM ), CpaBHEHHE
YUCIIOBBIX BeIpakeHHi. Okpyrienue uncein. [lepeBo 0ObIKHOBEHHBIX JIpobOeii B
JECSITUYHBIE.
[Tpeobpa3zoBanue palvoHaAIbHBIX BhipaxeHH. [Ipumenenne Gopmy cokpamieHHOro
YMHOKEHMS. Perienne pannoHaabHbIX YPaBHEHUN U HEPABEHCTB. 4 JI4, M11, 113
Hppaunonanbable BeipaxkeHus. [IpaBuia nzbasneHust OT HPPaLlHOHAIBHOCTH B JI4, M11, 113
3HaMeHarese Jpoou. CpaBHEHUE UPPALIMOHAIBHBIX yucel. MppanoHanbHble ypaBHEHUS
U HepaBeHCTBA. bukBaipaTHbIe ypaBHEHUS.
Tema 1.3. ®yHKUMH U Conep:xxanue yueOHOro MaTepuaJia
rpagukw. Oynaknun. O651acTh ONMpeEeICHU 1 MHOKECTBO 3HaUeHUH; TpaduK PyHKITUHU, TOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH. J13, M1




CgoiictBa ¢yHKIIMU. MOHOTOHHOCTH, YETHOCTh, HEUYETHOCTh, OTPAHUYECHHOCTD,
nepuouIHoCcTh. CriocoOsl 3a7jaHus (QyHKIIHU.

[TpomexyTku Bo3pacTaHus M yObIBaHMs, HaOOJbIIEE U HaUMEHbIIEe 3HAYCHHs, TOUKU
skcTpemyMa. ['padpuueckas uarepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBHCUMOCTEH
B pealbHBIX Mpoleccax M sBIEHUSAX. Apudmernyeckue onepanuu Haj (QYHKIUSMU.
[lonsarue o nHempepriBHOCTH (yHKUMU. CroxkHas (yHKus (kommosuimsi). OOpaTHble
dbyakuun. OOnacTh ompeneneHuss W 00yiacTh 3Ha4YeHWH oOpaTHoW dyHkiuu. ['paduk
obparaoit pynkuuu. [IpeodpazoBanust rpadukos. [lapamiensHblii IEPEHOC, CUMMETPUS
OTHOCHUTEIIbHO OCEel KOOpAWHAT W CHMMETPHUS OTHOCHTEIbHO Hauyaja KOOpJIuHAT,
CHMMETpPHS OTHOCHTEJIBHO MPSIMOH Y = X, PAaCTSKEHHE U COKAaTHE BJIOIb OCeH KOOPAMHAT.

HpaKaneCRue 3aHATHUSA

[Toctpoenwne u urenue rpadukoB pyHkimid. MccnenoBanue GyHKIIMU. MOHOTOHHOCTh

¢byukun. CBoiicTBa TMHEHHOMN, KBaPATUYHON, KYCOYHO-THHEHHON U TPOOHO-THHEHHON 12 JI7, M3, M11,
¢byukuuii. HerpepoiBabie u nepuoanyeckue ¢pynkiuu. [Ipeodpazoanus rpaduka 114
dbyukun. 'apmonnueckue konedanus. [lpuknagnsie 3agauu.

Tema 1.4. Kopuu, Coaep:xanue yueOHOro MaTepuaJia

CTeINeHH U Jorapudmsi. Kopnu u crenenn. Kopau HaTypanbHOU CTEIIEHH U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ pallMOHATBHBIMU MOKA3aTeNsIMU, UX CBOMCTBA. CTENEHU ¢ IEUCTBUTEIbHBIMU
nokazarensimu. CBOIMCTBA CTENEHM C JEHCTBUTENBHBIM NOKazareneM. llokasarenpHas JI4, 111, 112
¢dbynkmus. [TokasarenpHble ypaBHEHUS U HEPABEHCTBA. 6
Jlorapudm. Jlorapudm uncna. OcHOBHOE JIOTapuPMUIECKOE TOXKIACCTBO. JlecaTuunbie u
HaTypanbHble norapudmsel. [IpaBuna neiictBuit ¢ morapudmamu. [lepexon xk HOBOMY
ocHoBaHuto. Jlorapupmuueckas pynkuus. Jlorapudpmuueckue ypaBHEeHHs 1 HEPABEHCTBA.
[MpakTuyeckue 3aHATHSA JI4, M2,
Briuucnenue u cpaBHeHre KOpHel. BrinoaHenue pacueToB ¢ paaukanamu. Pemienne M7, 115,
HUPpAIMOHATIEHBIX YPAaBHEHUH. 4 116
HaxoxneHnue 3HaueHU CTeneHen ¢ pallMOHAIBHBIMU TTOKa3aTenaMu. CpaBHEHHE
creneneil. IIpeoOpazoBaHusi  BBIpRKEHWIA, COJAEp)KAIIMX  CTENeHU. PernieHue 6 J14, M2, M7,
MOKa3aTeNbHBIX YPAaBHEHHUI 1 HEPABEHCTB. 115, T16
Haxoxxnenne 3HaueHuit orapudma mno mpou3BoIbLHOMY OCHOBaHHIO. [lepexo oT ogHOTO
ocHoBaHusl Jorapudma k apyromy. CpaBHenue norapudmon. JlorapupmupoBanue u 6 J14, M2, M7,

HNOTEHIIMPOBAHUE BBIpAXKEHUH. Perenne rorapuMuueckiux ypaBHEHUN 1 HEPaBEHCTB.

I15, I16




Tema 1.5. OcHOBBI
TPUTOHOMETPHUU

Conep:kanue y4eOHOT0 MaTepuaJa

Panuannas mepa yriia. CuHyc, KOCUHYC, TAHI'€HC M KOTaHT'€HC yria. TpuroHoMerpuyecKkas

OKPYKHOCTb. 3HaKH CUHYCa, KOCUHYCa, TAHI'€HCA U KOTAHI€HCa 110 4eTBepTAM. OCHOBHbBIE

TPUTOHOMETpUUYECKHE ToxkaecTBa. PopMmyinbl mnpuBeneHUs. DOpMyIbl  CIOKEHUS.

®opmyinbl  gBOMHOr0 yriaa. ®opmynbsl MonoBUHHOro yria. IIpeoOpa3zoBaHue CyMMBI

TPUTOHOMETPUUYECKMX (DYHKIMI B MPOU3BEJCHHE M TPOMU3BENCHUS B CYMMY.

[TpeoOpa3oBaHus NpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.

Tpuronomerpuyeckue (GyHKUIUH, WX CcBoiicTBa M rpaduku. OOnacTe ompeneneHus Hu
MHOXECTBO 3HAYEHUH TpUTOHOMETpUYecKUX (PyHKIMH. OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKIMM. ApKCHHYC, apKKOCHHYC, apKTaHI'eHC U apkkortaHreHc. Ilpocreiimue
TPUTOHOMETPUYECKHUE YpaBHEHUs. PenieHre TpUroHOMEeTpUYECKUX ypaBHEHUN OCHOBHBIX
tunos. [Ipocreiye TPUroHOMETPUYECKUE  HEPABEHCTBA.

12

Mo, 111

IIpakTHyeckue 3aHATHS

Pangnansblli MeTON W3MEPEHMs YIJOB BpalleHUS M CBA3b C TPajgyCHOM MEpOM.
Tpuronomerpuueckas OKpyxHOcTb. [Ipumenenue Qopmyn ans npeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BbIpakeHU. [Ipocrelmne TPUrOHOMETPUYECKUE YPAaBHEHHS U
HepaBeHCTBA. PellleHne TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.

18

JI8, M7, TIS

Paznen 2. 'eomerpus.
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2.1.BBenenue

Conep:xanue yueOHOro MaTepuaJia

FGOMeTpI/IH B HAYKC, TCXHHUKEC, DKOHOMUKE, HHq)OpMaHHOHHBIX TEXHOJIOTHAX U
HpaKTquCKOﬁ ACATCIIBHOCTH. reOMeTpI/IH IIKOJIBHOI'O KypcCa 7-9 xmacc.

2.2. Tlpsimble n
IJIOCKOCTH B
NMPOCTPAHCTBE

Conep:xanue yueOHOTo MaTepHaJia

B3anMHOe pacnosnoxeHue IByX NpsAMBIX B IIpocTpaHcTBe. [lapamienbHoCTs IpsMOl U
miockocty. [TapamiensHOCTE T10ockocTel. [leprneHInKyIsaspHOCTh MPSAMON U IIJIOCKOCTH.
IlepnieHquKyIsIp U HAKJIIOHHAsA. YTOJ MEXAY IPSAMOM U IUIOCKOCTBIO. JIByrpaHHBIN yroOJI.
VYros Mexay miIocKoCTAMH. [lepneHquKynsipHOCTh IBYX IUTOCKOCTEN. ['eoMeTpudeckne
npeoOpa30BaHus MPOCTPAHCTBA: NMAaPAJUIEIbHbIN IEPEHOC, CAMMETPUS OTHOCUTEIIBHO
iockocTH. M300paskeHne npocTpaHCTBEHHBIX QUTYP.

J13, M5, M9,
119, 1114

IIpakTHyeckue 3aHATHA

10

JI3,M2,M5,11,
T110, 114




B3anMHOEe pacronokeHHsl MpsMBIX. YTOJ MEXIy IpsAMbIMU. B3auMmHOE pacrosoxeHue
IPSMBIX U IUIOCKOCTEH. [IeprieHIuKymsap U HaKJIIOHHAs K IJIOCKOCTH. YTOJI MEXIY IIPAMOM
U IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PAcIONOKEHUH NMPSMOM U IUIOCKOCTH. TeopeMa o
TpexX neprneHaukyisipax. [Ipu3Haku M CBOMCTBA NapauIeIbHBIX U MEPIEHIUKYJIIPHBIX
IUIOCKOCTEM. PaccTossHME OT TOUKHM O IUIOCKOCTH, OT NMPSIMOM JO INIOCKOCTH, PACCTOSHUE
MEXIY IJIOCKOCTSAMU, MEXAY CKPELIUBAIOIIMMUCS IIPSIMBIMHU.

CamocrosiTesibHas padora. JI3,J15,M2 111,
Pa6oTa ¢ yueGHOIl U CIpaBOYHOI TUTEpaTypoii, paboTa ¢ KOHCIIEKTOM JIEKIHUiA, pellieH1e 4 I110, 1114
yrIpaxxHEeHUH 1o o0pasily, HOJAroTOBKa peepaToB U COOOIICHUH.
Coaep:xanue yueOHOro MaTepuaJia
Tema 2.3. Koopunats I[IpssMoyrosbHas (1eKapToBa) CHCTEMA KOOPAUHAT B IIpocTpaHcTBe. DOpMyIIa pacCTOSHUS
1 BEKTOPBI. MEKLy ABYyMs TOUKaMH. Y paBHEHHUs c(epsl, INIOCKOCTH U IPpAMOi. BexTopsl. Moy
BekTopa. PaBeHCTBO BeKTOPOB. C10’KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha YHUCIIO. 8 JI3, M4, 1113
PaznoxeHnne BeKTOpa 10 HAPaBICHUAM. YTOJ MEXIY IByMs BekTopamu. [Tpoexius
BekTopa Ha ocb. KoopnuHatel Bektopa. CKalsipHOe IPOU3BEIEHUE BEKTOPOB.
IIpakTuyeckue 3aHATHA
Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
VpaBHEHHE OKPYKHOCTH, C(hepBl, INTOCKOCTH. PaccTosiHue Mex 1y ToukaMu. J[eficTBHs C JI3, M12, 1114,
BEKTOpaMH, 33JJaHHBIMU KoopanHaTaMu. CKalsipHOe poU3BeIeHUE BEKTOpOB. BekTopHoe 10 IT13
ypaBHEHHE MPSIMOM U TIOCKOCTH.
CamocrosiTesbHast padora.
PaGora ¢ yueGHOM M CIIPaBOYHOMN JTUTEPATYpPOii, paboTa ¢ KOHCIIEKTOM JIEKIMIA, peleHue 4 JI3, JI5, M12,
YIpaKHEHHUH 10 00pa3ily, MOATr0TOBKa pedepaToB M COOOIIECHUIA. I114
Tema 2.4. Coaeprxanue yueOHOIro MaTepuasa
MHororpaHHUKH H Beimykisie MHororpanHuku. Ilpusma. Ilapamnenenunen. Ky6. IMupamumpa. Ycedennas 8 JI1, M4, 111,
KpyrJjble TeJIa. nupamuna. Terpasap. Cummerpun B KyOe, B Mapaiesenure/ie, B Ipu3sMe U B MUpaMUe. I110
Ceuenust kyOa, mpu3Mbl U nupaMuabl. LUauHap U KoHyc. YcedeHHBIH KoHYcC. OceBble I111

CCUCHUS M CeUCHUs, MmapauielibHble ocHoBaHuto. [llap u cdepa, ux ceuenus. KacarenpHas
IJI0CKOCTh K chepe. O0beM u ero uamepenue.. Dopmynsl 06beMa Kyda, MpSIMOYTOILHOTO
napajuiefienune1a, Npu3Mbl, TUInHApa. opMyIibl 00beMa nupaMubl U KoHyca. OopmyIisl
TJIOIAIA TTOBEPXHOCTEN IMIIMHIPA U KoHyca. Dopmyrbl 00beMa 11apa u miomanan cepsl.
[Togo6ue Ten. OTHOIEHUS TI0MAeH TOBEPXHOCTEH M 00BEMOB MOOOHBIX TE..

IIpakTHYecKkue 3aHATHA




Paznuunbie BUABI MHOTOTPaHHUKOB. VX H300pakeHus1, ceueHus 1 pa3BepTKku. CUMMETpHs
TeJI BpallleHUs 1 MHOT'OTPaHHUKOB. Beluncienue miomaneit 1 00beMoB.

10

JI4, M7, M10,
I111, IT12, 1114

CamocrosiTesibHas padora.
PaboTa ¢ yueOHOM U CrIpaBOYHON JTUTEPATYPOM, paboTa ¢ KOHCIIEKTOM JICKIIHH, pelIeHne
yIpaxHEeHHH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUN.

J4, 1111, 1112,
I114

Pa3znen 3. Hayajna MmaTeMaTHYeCKOI'0 aHAJIU3A.
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Tema 3.1.
IIpousBoaHas u eé
NpUMeHeHHe.

Conep:kanue y4eOHOTro MaTepuaa

[TonsiTre o mpexaene nociaenoBaTebHOCTH. [ToHATHE O IPON3BOAHON (QYHKIUH, €€
reOMEeTPUUYECKUN U GU3UYECKUI CMBICI. Y paBHEHHE KacaTeabHOU K rpaduky QyHKIUU.
[Ipou3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. [IpOM3BOIHBIE OCHOBHBIX

aneMeHTapHbIX QyHkuuid. [TpousBoaHas cnoxxnoit ¢pynkuun. [IppmeHenre npou3BoIHOM K

UCCIIeIOBaHIO (PYHKIMI 1 TOCTpoeHuUIo TpaduKkoB. Bo3zpacranue u yobiBaHue (DyHKITHIA,
COOTBETCTBUE BO3pacTaHUs M yObIBaHUs (YHKUMH 3HAKY IPOU3BOIHOM.

J12, T11, 114

HpaKanecmle 3aHATHUSA

[TpaBuna u popmynsl 1uddepeHupoBaHmsl, Ta0IMULA IPOU3BOIHBIX FIEMEHTAPHBIX
¢byHkuuid. MexaHn4ecKuid ¥ TeOMETPUIECKUI CMBICI IPOM3BOIHON. Y paBHEHHE
KacaTeJnbHOU B 001eM Buje. McecnenoBanue pyHKIUM ¢ TOMOIIBIO IPOU3BOJHOM.
Haxoxaenne HaubobIIero 1 HaMMEHbILIEr0 3HAYSHUS] PYHKIIUHU.

M2, M11, 1114

Tema 3.2. UnTerpan u
€ro nNpuMeHeHue.

ConeprxaHue y4eGHOro MaTepuaJjia

[TepBoobOpaznas u unTerpai. [IpuMenenue onpeneaeHHOro HHTerpaia A HaX0XKACHUS
TJI0IA U KpUBOIMHEHHOM Tpanenuu. @opmyna Hetorona—JleliOnuna. Ilpaktuueckoe
MIPUMEHEHNE NHTErpaa.

JIe, 1114

HpaKanecmle 3aHATHUSA

Wuterpan u mnepBooOpa3Has. HaxoxaeHue mnepBooOpa3sHOW M BBIUMCIIEHUE
onpeaenéHHoro uurerpaia. [I[pumenenne nuTerpana s BbIYUCICHUS GU3NYECKUX
BEJIMYUMH U IUIOIaAei Guryp.

MI11,I114

CamocrosiTesibHast padora.
Pabota ¢ yueOHOI 1 CrIpaBOYHON JTUTEPATYPOid, paboTa ¢ KOHCIIEKTOM JIEKIIHH, peleHne
yrIpaxHEeHUH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUH.

JI5,M11, 1114

Pa3nen 4. KomOuHaTopuka, CTAaTUCTHKA U TE€OPUS] BEPOSITHOCTEI.

16

\ Conep:xanue yueOHOro MaTepuaJa




Tema 4.1. KomOnnaTopuka

OcHoBHbIE TOHATHST KOMOMHaTOpuKu. Pakropuai. [Togcuer urcna pa3MeneHni,
nepecTaHoBOK, coueranuit. opmyna 6mHOoMa HetoroHa. CBOMCTBAa OMHOMUHATIBHBIX
kod(durmenton. Tpeyronpuuk Ilackars.

J1, 1114

HpaRTn'{ecmle 3aHATHUSA

[TpaBwia komOuHaTOpHUKH. Pemenne koMOMHATOPHBIX 3a7a4. Pa3Merenusi, coueTanust u
nepectaHoBkU. buaom Herorona u tpeyronsuuk [lackans. [Ipuknanssie 3anaqu.

JI9.M7,
MI11,I18

Tema 4.2. Dj1eMeHTbI
TeOPUH BEPOSITHOCTEH 1
MaTeMaTH4YeCKO
CTATHCTHKH.

Conep:xanue yueOHOro MaTepuaJia

Co0bITHE, BEPOSTHOCTH COOBITHS, CIIOKCHHE U YMHOKEHHE BeposiTHOCTEH. [ToHsATHE O
HE3aBUCUMOCTH coObITHi. [IpencTaBnenne qaHHBIX (TaOJIUIIBI, THArpaMMBbI, rpaduKH),
reHepaibHasi COBOKYITHOCTh, BBIOOPKA, CpeHee apupMeTnieckoe, Meauana, Mepsl
paszopoca. [TonsiTue 0 3a7ayax MAaTEMaTHYECKOM CTATUCTHKH.

MS, I11, 117,
18

IlpakTH4yeckue 3aHATUSA

Knaccuueckoe OIpCACIICHUC BEPOATHOCTH, CBOMCTBa BepOHTHOCTeﬁ, TeOpEMa O CyMME

BEpOATHOCTEN. Brpruncnenue BeposTHOcTe. IlpencraBieHne 4YMCIOBBIX TAHHBIX.
Ilpuknanueie 3agaun.

JI9, M2,
I18, I114,
117

Tema 4.3.
IIpogeccnonanbHo-
OPHEHTHPOBAHHbIE
3ajga4m

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUe TPUKJIATHOTO
MO/1YJIAA)

[Ipumeps! ncrosb30BaHMs 3a/1a4 MPOU3BOACTBEHHOTO COJIEpKaHus: apudmMeTnyeckue
BBIUYHCIICHUS C JEHCTBUTENbHBIMU YUCIIaAMU, IPONIOPIIUH, IPOLIEHTHI, TPUOIMKEHHbIE
BbruncieHus. @opMyiibl miomazae 1 00beMoB, epeBo]l eUHUL u3MepeHus. [Ipumepsl
3aJ1a4 ONTUMHU3aLUHU IPOU3BOICTBA TOBAPOB U YCIYT, METOJI JIOTHUECKOro nepedopa.

HpaKanecmle 3aHATHUSA

Pemenue 3aga4 Npou3BOACTBEHHOIO COJEpKaHusl. MaTeMaTHueCcKOe MOJIEIMPOBAaHUE TIPU
pelIeHnN 3aJa4 ONTHUMM3alUHU. 3aJadyd ¢ 3KOHOMHYECKHM cojepxkaHueM. baHkoBckue
IIPOLIEHTHI MO BKJIaJJaM U KpeauTaM. PacueTel CTOMMOCTH TOBapoB M YCIYI (CKUIKH Ha
TOBaphI U yciyru). Pacder 3apaboTHOMN TIIaTHI.

12

J14, M7, M10,
11, 1112, 114

IIpomexyTouHas arTrecTanus (3K3aMeH)

Bcero:

222




4 YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O ITIPEJMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieueHne
Jia peanuzanuu MporpaMMbl Y4eOHOTO MpeaMeTa MPEeAYyCMOTPEHO HajIuuue CIETYIOIINUX
CIIeuaJIbHbIX HOMGH.[CHI/II\/JII
— Kabuner MmaTemaTHKu:

— OcHoBHOe o0OopynoBanue: [locka mnonakatHas; MyIbTHMEIUWHBIA KOMIUICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenuueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

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

4.2 UndopmanuoHHoe odecriedeHne peaju3aiuu NporpaMmmal

Jiis peanu3anuu nporpaMMel yaeOHoro npeameTa 6ubnuoreunsiii poun BBI'Y ykomiekroBan
NICYATHBIMH U DJICKTPOHHBIMH HU3JIaHHUSIMH.

OOyuvaromuecs W3 4YKclia WHBAIAIOB M JIMI] C OTPAHHMYCHHBIMH BO3MOXHOCTSMHU 37I0OPOBBS
oOecrieyeHbl TICYaTHBIMH M DJICKTPOHHBIMH  OOpa3oBaTeIbHBIMU — pecypcamu B (opMmax,
aJaTUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbSL.

OcHoBHas JInTeparypa

1. Marematuka: anrebpa U Hadajga MaTeMaTHYECKOro aHanu3a, reoMerpus. ['eomerpus :
10—11-1 xnaccel : 6a30BbIi K yriiyOaeHHbIH ypoBHHM : yueOHuk / JI. C. Atanacss, B. @. Byty30B,
C. b. Kamomnes [u np.]. — 12-e u3zn., crep. — Mocksa : [Ipocemenune, 2024. — 287, [1] c. : .
— (MI'Y — mkone). — ISBN 978-5-09-112137-7. - Tekct : snektponnbii. - URL:
https://znanium.ru/catalog/product/2157048

2. Anumos, III. A. MaremaTtuka. AnreOpa U Hayana MaTeMaTHYECKOTO aHanu3a. bazoBblii
YPOBEHb: 3JeKTpoHHAas ¢popma yaeoHoro nocodus ans CI1O / 1I. A. Anmumos, M. A. Tkauéga, 1O.
M. Konsrun. - Mocksa : IIpocBemienue, 2024. - 463 c. - ISBN 978-5-09-107569-4. - Tekcr :
anekTponHsbii. - URL: https://znanium.ru/catalog/product/2125328

3. boromonoB, H. B.  AnreOpa u Havana aHamu3a : Y4YyeOHUK JJIS CPEIHErO
npodeccuonansHoro oopazosanus / H. B. boromonos. — MockBsa : M3narenscrBo FOpaiit, 2025. —
240 c. — (IIpogeccuonansHoe o6pazoBanue). — ISBN 978-5-534-09525-8. — Tekcr

a5IeKTpOoHHBIH // OOpa3oBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561040

4. Cenpix, M. FO. Maremarnka : yyeOHUK M TPaKTHKYM JUIS CPETHETO MPOPEeCcCHOHATBLHOTO
obpazosanus / U. 10. Cenpix, FO. b. I'pebenmukon, A. 0. llleBeneB. — Mocksa : M3naTensCcTBO
FOpaiir, 2025. — 393 ¢. — (IIpodeccnonanbHoe obpazoBanue). — ISBN 978-5-534-19259-9. — Texcr
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEIMETA

KOHTpOJIB H OLICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCAMCETHBIX PE3YJIbTATOB

OCYHIIECTBIAKOTCA B COOTBETCTBHUU CO CICAYIOIIUMU IMOKA3aTCIIAMMU:

PesyabTaTsl 00yyeHus

OcHOBHbBIE IOKA3aTeJIH OILICHKHU pe3yJjabTaTa

Tema

OueHo4YHOe CPeICTBO

JInuy"ocTHEIE

JI1 - chopMupoBaHHOCTH
IPEJICTaBICHUM O MAaTEMaTUKE KaK
YHHUBEPCATbHOM SI3bIKE HAYKH,
CPENCTBE MOJEIUPOBAHUS SIBJICHUN
U TIPOIIECCOB, UAESIX U METOAAX
MaTEMAaTUKHU

Tema 1.1. BBenenue

Tema 1.2. PazBuTHe NOHATHS O
qrcie

Tema 4.1. KomOunaTtopuka
Tema 2.4. MHOTOTpaHHUKH U
KpyTJIbIE Tella

YCTHBIN OMpOC (1.5.1)
YCTHBIN OIPOC (1.5.1)

YCTHBIU OIPOC (1.5.1)
YCTHBIN OMpOC (1.5.1)

JI2 - nonumanue 3HaunmmocTtu | Tema 3.1. IIpousBoanas u eé YCTHBIU OMpOC (1.5.1)
MaTeMaTUKHU JUISL Hay4yHO- | IPUMEHEHUE

TEXHUUYECKOTO nporpecca,

c(hOopMUPOBAHHOCTh OTHOIIEHUS K

MaTeMaTUKe Kak K  4YacTu

o011eyeI0BeyecKoi KYJIbTYpPbI

yepe3 3HAKOMCTBO C HCTOpHUEl

pa3BUTHA MaTEeMAaTHKH,

SBOJIIOIMEH MAaTeMaTUYeCKUX Haen

JI3' - pasButne gormueckoro | Tema 1.3. @yHkimu u rpaduku | YCTHBIH Ompoc (1.5.1)
MBILUIEHUsI, TpocTpaHcTBeHHOro | Tema 2.2. [Ipsimbie u YCTHBIN OMpoc (m.5.1)
BOOOpa)KEHUS, AJITOPUTMHUECKON | INIOCKOCTU B IPOCTPAHCTBE [IpakTuueckoe 3anaTue
KYJIBTYDBI, KPUTHYHOCTH Ne 1 (camocTosTenbHas
MBIIUICHUS Ha YPOBHE, pabora)

HeoOxomumoM it Oyaymedt | Tema 2.3. Koopaunats! u YCTHBIN OMpoc (1.5.1)
npodecCHOHAIbHON BEKTOPBI [IpakTrueckoe 3aHsTHE

JeSITeNbHOCTH, Ui MPOAOJIKEHUS
00pa3oBaHus 1 caM000pa30BaHMs

Ne 1 (camocTosiTenbHas
pabora)

JI4- oBimageHne MaTeMaTUYECKUMU
3HAHUAMU 5 YMEHHSIMH,
HEOOXOIMMBIMA B IIOBCEIHEBHOIM
JKM3HH, IJI1 OCBOEHHS CMEKHBIX
€CTECTBEHHO- HayYHBIX
IACIIATUINH H IACIIATUINH
npohecCHOHANBPHOTO IHKIA, s

MOJIy4EeHUS oOpa3oBaHUs B
o0nacTsx, HE TpeOyIoIMX
yriIyONeHHOH  MaTeMaTH4YecKOi
MOJrOTOBKH

Tema 1.2. Pa3zsurue OHATHS O
YHUCIIe

Tema 1.4. KopHu, cTenenu u
norapu@msl

Tema 2.4. MHOrOrpaHHHUKY U
KpyTJIbIE TeNa

YCTHBIN OITpOC (1.5.1)
IIpakTnueckoe 3anaTne
Ne 1-2 (camocrosiTenbHas
paborta)

YCTHBIN OITpOC (1.5.1)
[IpakTHueckoe 3aHsTHE
Ne 1-3
(camocTrosiTenpHas
paborta)

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

IIpakTueckoe 3anarue
No 1 (camocTosiTenpHas
paborta)

JIS - rOTOBHOCTH | CITOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camMo00pa3oBaHuIO, Ha
MPOTSKEHUH BCEH )KU3HU

Tema 3.2. UnTerpan u ero
IIpUMEHEHNE

Tema 2.2. IIpsamble u
IUIOCKOCTH B IIPOCTPAHCTBE
Tema 2.3. KoopauHatsl u
BEKTOPBI

YCTHBIN OIIPOC
(1.5.1)
YCTHBIN OIIPOC (1.5.1)

YCTHBIM OnpocC (m.5.1)




JI6 - co3HaTeabHOE OTHOIICHUE K
HENPEPHIBHOMY O0pa30BaHUIO Kak
YCIIOBHIO YCTIEITHOM
npodecCHOHATBLHOM "
0OIIIeCTBEHHOH JIeITEILHOCTH

Tema 3.2. UnTerpan u ero
[IPUMEHEHUE

YCTHBIN OMPOC (1.5.1)

JI7 - TOTOBHOCTB U CITOCOOHOCTH K
CaMOCTOATEJIbHON TBOPYECKOU U
OTBETCTBEHHOMN AEATEIILHOCTHA

Tema 1.3. @ynkuuu u rpapuku

[IpakTuueckoe 3aHsiTUE
No 1 (camocTosiTenbHas
pabota)

JI8 - rOTOBHOCTh K KOJUIEKTUBHOU

pabote,  COTPYIHHUYECTBY  CO
CBEPCTHHKAMHU B
o0pa3oBaTenbHOi, O0OIIECTBEHHO
TIOJIC3HOM, y4eOHO-

UCCIIE0BATEIBCKON, IIPOEKTHON U
JPYTHX BUOAX AESATEIbHOCTU

Tema 1.5. OcHoBBI
TPUTOHOMETPUU

Tema 4.3. IIpodeccronanbHo-
OPUEHTHPOBAHHBIE 3a]]a41

[IpakTryeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIIEHUE K
po(heCCHOHATILHOM IEeATEIbHOCTH

KakK BO3MOXHOCTH yqaCTHﬂ B
peIIeHun JTUYHBIX,
OOIIECTBCHHEIX,

rOCY/apCTBEHHBIXO0IIICHAIIOHAT
BHBIX IIPO0OJIEM

Tema 4.1. KomObunaropuka

Tema 4.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 4.3. IIpodeccuonansHo-
OpUEHTUPOBAHHBIE 3a/1a4H

[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTositenpHas
pabota)
[IpakTuueckoe 3aHaTue
No 1 (camocTosiTenbHas
pabora)

MeranpenmeTHele

M1 - yMeHue onpeaensiTh 1enu
JIesTeTbHOCTH, 3371aBaTh
napaMeTpbl U KPUTEPUHU UX
JIOCTHOKCHHUS

Tema 1.3. @ynkuuu u rpaduku
Tema 4.3. IIpodeccuonansHo-
OpUEHTUPOBAHHBIE 3a/1a4H

YCTHBIN OITPOC (11.5.1)

M2 - ymMeHHE BHOCUTb KOPPEKTHBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKHU ITOCIIEICTBUI
JIEATEITIbHOCTH

Tema 1.4. KopHu, cTenenu u
Jorapupmbl

Tema 3.1. IlpousBoanHas u e€
pUMEHEHHE

Tema 4.2. DneMeHTbl TEOPUHU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 2.2. Ilpsmble u
IUIOCKOCTH B IIPOCTPAHCTBE
Tewma 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIC 33/]a4H

[IpakTHueckoe 3aHsTHE
Ne 1-3
(camocTrosiTenpHas
paborta)

[IpakTHueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[TpakTudeckoe 3aHaTHe
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

M3 - BrajeHMe HaBBIKAMU
MO3HABATENbHOH, Y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
EeITEILHOCTH, HaBBIKAMH
paspenieHust mpooaem

Tema 1.3. ®ynkuuu u rpaduku

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

M4 - ciocoOHOCTH M TOTOBHOCTE K
CaMOCTOSITEIILHOMY TTOMCKY
METOJIOB PEIICHUS MPAKTUIECKIX
3aJ1a4, TPUMEHECHHUIO Pa3TMYHbIX
METOIO0B MTO3HAHUSA

Tema 2.3. KoopauHats! u
BEKTOPBI

Tema 2.4. MHOTOIrpaHHUKH U
KpyTJble Tena

YCTHBIN OIIPOC (1.5.1)

YCTHBIM OnpocC (m.5.1)




Tewma 4.3. IIpodeccronanbHo-
OPUCHTHUPOBAHHBIC 3aa4YN

MS5 - ciocOOHOCTD BBISBIISTE
MPUYUHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJIUTh apIryMEHTHI JJIS
JI0Ka3aTelIbCTBA CBOMX
YTBEP)KJICHHH, 3a71aBaTh
napameTpbl U KPUTEPUU PEIICHUS

Tema  2.2. llpsmble #
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN onpoc (1m.5.1)

M6 - criocOOHOCTH aHATTU3UPOBATH
MOJIYYCHHBIE B XO/I€ PEUICHUS
3aJ]a4uM Pe3yJIbTaThl, KPUTHUECKH
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIIOBHSIX

Tema 1.1.BBenenue
Tema 4.3. IIpodeccuonansHo-
OpPUCHTHUPOBaHHbIE 3a/1a4H

YCTHBIN onpoc (1m.5.1)

M7 - CcHnocoOHOCTH BBIABUIATH
HOBBIC HJICH, npeyaraTh
OpUTHHAJIbHbIE MMOAXOBI H
peuieHusi, CTaBUTh MPOOJEMBI U
3aJ1a4H, JIOMyCKaroLue
aJIbTEPHATHUBHBIC PEIICHUS

Tema 1.4. KopHu, creneHu u
JorapupmMbl

Tema 1.5. OcHOBBI
TPUTOHOMETPUU

Tema 4.1. KomObunaropuka
Tema 2.4. MHOTOrpaHHUKH U
KpyTJIbIE Tela

Tema 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIE 3a/1a4H

[IpakTueckoe 3aHaTHe
Ne 1-3
(camocTosATEIbHAS
pabota)
[IpakTueckoe 3aHaTue
No 1 (camocTosiTenbHas
pabora)
[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTosTenbHas
pabota)
[IpakTuueckoe 3aHaTue
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsTHE
Neo 1 (camocTosiTenbHas
pabora)

MBS - BnageHne HaBLIKAMU
NoJIyuyeHus: THpopMaIuu U3
HMCTOYHUKOB Pa3HBIX TUIIOB,
CHOCOOHOCTH CAMOCTOSITEILHO
OCYIIECTBIISATH TIOUCK, aHAIH3,
CHCTEMATHU3ALINIO U
UHTEPIPETAINIO HHPOPMAIIHH
Pa3IUYHbBIX BUJOB U (popM
MPEJICTaBICHUS

Tema 1.1.BBenenune

Tema 4.2. DneMeHTbl TEOPUHU
BEPOSATHOCTEN U
MaTeMaTHUYeCKON CTaTUCTUKU
Tema 4.3. IIpodeccronansHo-
OpUEHTUPOBAHHBIE 33]]a41

YCTHBIN 0o1poc (1.5.1)
YCTHBIN OMPOC (1.5.1)

M9 - ciocoOHOCTH OCYIIECTBIISATH
KOMMYHHKAIIMH BO BcexX chepax
JKU3HU, apryMEHTHPOBAHHO BECTU
JIaJIoT, YMETh CMsr4aTh
KOH(JIMKTHBIE CUTYaIUH,
pa3BEpHYTO U JOIMYHO U3J1araThb
CBOIO TOUKY 3pEHHUS C
UCTIOJIb30BAaHUEM SI3BIKOBBIX
CpEnCTB

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tema 2.2. [IpsimMbie u
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

M10 - cnocoOHOCTH IMOHUMATHh M
KUCIIOJIb30BATh MIPEHMYIIIeCTBA

Tema 2.4. MHOTOTrpaHHUKH U
KpyTJble Tena

[IpakTudeckoe 3aHATHE
No 1 (camocTosiTenbHas




KOMaHJHOH W WHIUBHAYaJIbHOU
paboThI;

OPUHUMATh  LEJIM  COBMECTHOM
JeSATEeIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JIEHCTBUSL MO €€
JOCTHDKCHHUIO:  COCTaBIISATh  IUIAH
JNICUCTBUM, paclpenesarb poJik C

YUeTOM MHEHHH Y4aCTHHUKOB
o0CyXIaTh PE3yNIBTaTHI
COBMECTHOH paboTHI;

npeajaratb  HOBBIE  IIPOEKTHI,
OLICHUBATHh nacu C IIO3UIIUHU
HOBU3HBI, OPUTHHAIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;
OCYLIECTBIISATh MO3UTUBHOE
CTpaTeruyeckoe MoBeCHUE B
Pa3IMYHBIX CUTYALMSIX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh
WHULUATHBHBIM.

Tema 4.3. IIpodeccronanbHo-
OPUEHTUPOBAHHBIE 3a]]a41

pabora)

TPYMIIOBOE TBOPYECKOE
3amanue (11.5.3)
[TpakTudeckoe 3aHaTHe
Neo 1 (camocTosiTenbHas
pabota)

IpyNIOBOE TBOPUYECKOE
3aganue (1.5.3)

MI11 - ymeHue caMOCTOSTENBHO
COCTaBJIATH IUIaH PEIICHUS
MpOOJIEMBI C YIETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUN

Tema 1.1.BBenenue
Tema 1.2. Pa3zButue oHITHS O
YHCIIe

Tema 1.3. @ynkuuu u rpapuku
Tema 3.1. ITpousBoanas u eé
IIPUMEHEHNE

Tema 3.2. UnTerpan u ero
IIPUMEHEHNE

Tema 4.1. KomObunaropuka

Tewma 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIE 3a/1a4H

YCTHBIN OIPOC (11.5.1)
[IpakTuueckoe 3aHaTue
Ne 1-2 (camocTosTenpHas
pabora)

[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTosTenbHas
pabota)

[IpakTuueckoe 3aHaTue
No 1 (camocTosiTenbHas
paborta)

[IpakTudeckoe 3aHaTHe
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

M12 - ciocoOHOCTh JaBaTh OIIEHKY

HOBBIM CUTYaIIHsIM, BHOCHTb
KOPPEKTUBBl B JESATENbHOCTD,
OLICHUBATh COOTBETCTBUE
pe3ylbTaTOB  LIEJIAM;  BIJIAJICHUE
HaBBIKAMH IM03HABaTCIILHOM
peduiekcun KakK OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUIM u
MBICIIUTENIbHBIX ~ MPOIECCOB,  HX

pEe3yJbTaTOB U OCHOBAHUI;
UCII0JIb30BaHUE TPUEMOB
pedaexcun 715 OTICHKU CUTYAIlUH,
BBIOOPA BEPHOTO PEIICHUS

Tema 2.3. KoopauHats! u
BEKTOPBI

Tema 4.3. IIpodeccronansHo-
OpUEHTUPOBAHHBIE 33/1a4U

[TpakTHyeckoe 3aHATHE
No 1 (camocTosiTenbHas
paborta)

IIpeameTHbIE

I11 - Bragenue MeTogaMu
JTIOKA3aTeJIbCTB, AITOPUTMAMHU

Tema 1.4. KopHu, crenenu n
sorapu@msl

yCTHBIH ompoc (1.5.1)




pelIeHus 3a/1a4; yMEHUE
bopMyIUpOBaTh OMPECIICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, TPOBOJAUTH JOKAa3aTEIbHbIE
pPacCyXJI€HHs B XOJI€ pEeLICHUs
3a1a4

Tema 1.5. OcHOBBI
TPUTOHOMETPUU

Tema 3.1. ITpousBoanas u eé
MIPUMEHEHUE

Tema 4.2. DneMeHThI TEOPUH
BEPOSATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU
Tema 2.2. Ilpsmbie u
IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 2.4. MHOTOTpaHHUKH U
KpyTJIble Tela

yCTHBIN ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)

[TpakTudeckoe 3aHaTHe
Neo 1 (camocTosiTenbHas
pabota)

yCTHBIN ompoc (11.5.1)

I12 - ymenue onepupoBath
MOHSITHSIMH: CTEIICHb YHCIIA,
jorapudm yucia; yMeHue
BBITIOJTHSATH BRIYUCIICHUE 3HAYCHHM
U TIpeoOpazoBaHus BEIPAKECHUI CO
CTCTICHSIMH | JIoTapudMamu,
npeoOpa3oBaHus APOOHO-
paIMOHATLHBIX BBIPAXKCHUN

Tema 1.1.BBenenue

Tema 1.2. Pa3zBuTre NOHATHUSA O
YHCIIE

Tema 1.4. KopHu, cTenenu u
JorapudMbl

yCcTHBIH ompoc (11.5.1)
ycTHBIM onpoc (11.5.1)

ycTHBIN ompoc (11.5.1)

13 - ymenue onepupoBaTh
HNOHSTHUSIMU: pallMOHAJIbHbIE,
MppaLMOHAJIbHbIE, I0Ka3aTEeIbHBIE,
CTETIeHHbBIE, Torapu(hMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI

Tema 1.2. Pa3zButue oHITHS O
YHCIIe

[TpakTHueckoe 3aHsATHE
Ne 1-2 (camocTosTenpHas
pabora)

14 - ymeHnue onepupoBaTh
MOHATUAMHU: (PYHKIIHS,
HenpepbIBHASA (QYHKINA,
MPOU3BOIHAS, TIEPBOOOPA3HAS,
OTIpeIeIeHHbI UHTErpal; yMEeHue
HAXOJUTh MMPOU3BOIHBIC
3JIEMEHTApHBIX (QYHKINH,
UCTIONB3YS CIIPAaBOYHBIE
MaTepHalbl; UCCIE10BaTh B
NPOCTEUIINX CIydasx PYHKINU HA
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIIIE 1 HANMEHBIITHNE
3HaYeHUs (QYHKIUN; CTPOUTH
rpaduKu MHOTOUYJIEHOB C
UCIOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSATH IPOU3BOIHYIO MPH
pEIIeHUH 337249 Ha IBI)KCHUE,
pemaTh NpakTUKO-
OpPUEHTHPOBAHHBIE 32/1a4X Ha
HauOOJIbIINE U HAUMEHbIIINE
3HAYCHUs1, Ha HAXOXKACHUE ITYTH,
CKOPOCTHU M YCKOPEHHUS

Tema 1.3. ®yHkuuu 1 rpapuKu

Tema 3.1. [IponsBosHas u eé
pUMEHEHHE.

Tema 4.3. IIpodeccuonansHo-
OpPUEHTHPOBaHHBIE 3a/1a4H

IIpaxTueckoe
No 1 (camoctosiTenbHas
pa0ora,

3a/1aHKe)
yCcTHBIH ompoc (1.5.1)

3aHATUC

TBOPYECKOE




I15 - ymenue onepupoBath
MOHSITUSIMH: paIlliOHATbHAS
(byHKIUS, TTOKa3aTeIbHAS
byHKuus, creneHHas QyHKIHA,
norapupmudeckas GyHKIHS,
TPUTOHOMETpHYECKHE QYHKIIUH,
oOpaTtHble GYHKIIUU; YMEHUE
CTPOUTH TpadUKU U3YICHHBIX
(GYHKIIMMA, UCTIOIB30BaTh IPaPUKH
IpY U3yYSHUU TPOILIECCOB U
3aBUCUMOCTEH, IPU PEIICHUU
3a/1a4 U3 Ipyrux yueOHbIX
NPEMETOB U 33124 U3 peabHOM
JKU3HU; BBIpaXaTh GopMyIaMu
3aBUCUMOCTH MEXJy BeJTMUNHAMH

Tema 1.4. KopHu, crenenu u
Jorapupmbl

Tema 1.5. OcHoBBI
TPUTOHOMETPUU

Tewma 4.3. IIpodeccronanbHo-
OPUEHTHPOBAHHBIE 3a]]a41

[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTosATENBHAS
pabota)

[IpakTuueckoe 3anaTue
No 1 (camocTosiTenbHas
pabora)

16 - ymenue pemarb TEKCTOBBIC
3aJ]auu Pa3HbIX TUIIOB; COCTABIIATh
BBIPXCHHUSI, YPABHCHUS,
HEPaBEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 33]1a4H, HCCIIEIOBATh
MOJIYYCHHOE PELICHHUE U OI[CHUBATh
PaBJON0I00HOCT PE3YIIHTATOB

Tema 1.4. KopHu, crenenu u
JorapudMbl

Tema 4.3. IIpodeccuonansHo-
OPUCHTHUPOBAHHbIE 3a/1a4H

[IpaxTrueckoe 3ansaTue Ne
1-3 (camocrosTenbHas
pabota)

I17 - ymenue onepupoBarb
MOHSITUSIMU: CPETHEE
apudmeTnyeckoe, MeuaHa,
HanOoJIbIlIee U HAUMEHbIIIEEe
3HAYEHUS, pa3Max, TUCIepCus,
CTaHJAPTHOE OTKJIOHEHUE
YHCIOBOTO Habopa; yMeHue
W3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMAaIINIO, TPEICTABICHHYIO B
TabnuIax, Ha JUarpaMMax,
rpadukax, OTpakaroIlyro CBOMCTBA
peabHBIX MPOIIECCOB U SBJICHHIA;
MPEJICTaBISITh MHPOPMAIIHIO C
MOMOIIIBIO TAOJIUIT U AUarpamMm;
HCCIIEIOBATh CTATUCTHUECKUE
JIAaHHBIE, B TOM YHUCJIE C
MpPUMEHEHHEM TpaduIecKuxX
METOJIOB U AJIEKTPOHHBIX CPEJICTB

Tema 4.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTE€MaTUYeCKOU CTaTUCTUKHU

ycTHBIN ompoc (1.5.1)
[IpakTHueckoe 3aHsTHE
Nel (camocrosiTenbHas
pabota)

I18 - ymeHue onepupoBathb
MOHATUSAMM: CIIy9alHBIA OIBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUNCIIATH BEPOSITHOCTD C
HCIIOJIb30BaHUEM TpadudyecKuxX
METO/I0B; IPUMEHSTH (HOPMYJIbI
CIIOKEHHSI U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOpMYIBI IPU pPELIEHUU
3a/1a4; OLIEHUBATh BEPOSATHOCTU
peasibHbIX COOBITHIA; 3HAKOMCTBO

Tema 4.1. KomOunaTtopuka

Tema 4.2. DnemMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

[IpakTHueckoe 3aHsATHE
Nel (camocrosiTenpHast
paborta)

ycTHBIN ompoc (1.5.1)
[IpakTHueckoe 3aHsATHE
Nel (camocrosiTenpHast
paborta)




CO CIIy4YaliHBIMU BEJIMYNHAMU;
yMEHUE IPUBOAUTH IIPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
4KCeJl B IPUPOJIHBIX U
0O0I1eCTBEHHBIX SIBJICHUAX

I19 - ymenue onepupoBathb
MOHITUSMHU: TOUKA, IIpsimMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JIByrpaHHbIN yTOJI,
CKpEIMBAIOIINECS IIPSIMBIE,
NapajuieIbHOCTD U
NEePIEHANKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, yrosl Mexay
OPSAMBIMHU, YTOJI MEX]Ty IPSIMO 1
IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMHU, PACCTOSTHUE
MEX]y TIIOCKOCTSMU;, YMEHHE
MCIIOJIb30BATh IIPU PELIEHUH 3a1a4
U3YYEHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIIETO
MHpa

Tema 2.2. Ilpsmble u
IUIOCKOCTH B IIPOCTPAHCTBE

Tema 4.3. IIpodeccuonansHo-
OPHEHTHPOBAHHBIC 3a1a4YH

yCTHBIH orpoc (11.5.1)

I110 - ymenue onepupoBaTh
MOHSATUSAMH: MHOTOTPAaHHUK,
CeUeHHEe MHOTOTPaHHHKA, KYO,
napaieNenure], pu3ma,
nupamuia, Gurypa v HoBepXHOCThb
BpaIeHUS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAICHHUS, TNIOCKOCTb,
Kacaromasicsi cepsl, IUITUHAPA,
KOHYCa, TUIOIIA b IIOBEPXHOCTH
MUPAMHUJIBL, TPU3MBI, KOHYCA,
HUATUHAPA, TUI0MAIEL chepbl, 00beM
KyOa, MpsIMOYTOJILHOT'O
napaieNenunea, MupaMuIbl,
MPU3MBL, IWIIMHPA, KOHYCA, 11apa;
yYMEHHE U300pakaTh
MHOT'OI'PaHHHUKH U TIOBEPXHOCTH
BPAIICHHS, X CEUEHUS OT PYKH, C
MIOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX
CpPE/CTB; YMEHHUE PAaclO3HaBaTh
CUMMETPHIO B TPOCTPAHCTBE;
yYMEHHUE pacro3HaBaTh MPaBHIIbHBIE
MHOTOTPaHHUKH

Tewma 2.2. IIpsimbie u
TUIOCKOCTH B IIPOCTPAHCTBE

Tema 2.4. MHOTOTrpaHHUKH U
KpyTJIbIE Tea

[IpakTHyeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

ycTHBIN ompoc (11.5.1)

IT11 - ymenue onepupoBarb
TIOHSATHUSIMH: TBH)KCHUE B
IPOCTPAHCTBE, N0100HbIE (QUTYPHI
B IIPOCTPAHCTBE; MCIIOJIb30BaTh

Tema 2.4. MHOTOIrpaHHUKH U
KpyTJble Tena

yCTHBIN onpoc (11.5.1)
[IpakTHueckoe 3aHsATHE
Nel (camocrosiTenbHas
pabora)




OTHOIIIEHNE TUIOIIaacH
MOBEPXHOCTEH 1 00HEMOB
MOA00HBIX (PUTYp TIPU PEIICHUH
3a1a4

[IpakTrueckoe 3aHsTHE
Nel (camocrosiTenbHas
pabora)

I112 - ymeHue BbIYUCTATH
TEOMETPHYECKUE BETHUHNHBI
(mmuHa, yroi, IIomaab, 00beM,
IJI01Ia/1b TIOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (DOPMYIIBI U
METO/TBI

Tema 2.4. MHOTOTpaHHHUKHU U
KpYTJIbIE Tela

[IpakTuueckoe 3anaTue
Nel (camocrosiTenbHas
pabora)
[TpakTudeckoe 3aHaTHe
Nel (camocrosiTenbHas
pabota)

I113 - ymenue onepupoBaTh
MOHSITHSIMH: TIPSIMOYTOJIbHAS
CUCTEMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPINHATHI
BEKTOPA, CKaJISIPHOE
IIPOU3BENICHUE, YTOI MEKIY
BEKTOPAaMH, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA HA YUCIIO;
HAXOJHUTh C TOMOUIbIO U3YUYEHHBIX
(hopMyIT KOOPIUHATHI CEPETUHBI
OTpe3Ka, PACCTOSTHUE MEKY JBYMsI
TOYKAMH

Tema 2.3. KoopauHaTsl 1
BEKTOPHI

yCTHBIN ompoc (11.5.1)
[TpakTudeckoe 3aHaTHe
Ne 1 (camocTosiTenbHas
pabota)

[114 - ymenue BoIOMpaTh
MOXOISIINI U3YYEHHBIA METO/T
JUIsl pELICHUs 3a/1a4H,
pacno3HaBaTh MaTeMaTUYECKUE
(bakThl 1 MaTEMaTUYECKUE MOJIEIIN
B IIPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE
IPUBOJUTH PUMEPDI
MaTEMAaTUYECKUX OTKPBITUI
POCCUICKON 1 MUPOBOU
MaTEMaTUYECKON HAyKN

Tema 1.1. BBenenue

Tema 3.1. IIpousBogHas u eé
MIPUMEHEHHUE.

Tema 3.2. UnTerpan u ero
MPUMEHEHUE

Tema 4.1. KomObunaropuka
Tema 4.2. DnemMeHTsl TEOPUH
BEPOSATHOCTEHN U
MaTEMaTHYECKON CTaTUCTUKU
Tema 2.2. Ilpsmble u
IJIOCKOCTH B IIPOCTPAHCTBE

Tema 2.3. KoopauHatsl u
BEKTOPBI

Tema 2.4. MHOTOIrpaHHUKH U
KpyTJble Tena

Tewma 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIC 33/]a4H

yCTHBIH ompoc (1.5.1)
[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTosTenbHas
pabota)

YCTHBIN OMPOC (1.5.1)
[TpakTuueckoe 3aHATHE
No 1 (camocTosiTenbHas
paborta)

YCTHBIN OMPOC (1.5.1)
[TpakTuueckoe 3aHaTHE
No 1 (camocTosiTenbHas
paborta)

YCTHBIN OMPOC (1.5.1)
[TpakTudeckoe 3aHaTHE
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHATHE
No 1 (camocTosiTenpHas
paborta)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

I[J'I}I OLCHKU HOCTHXXCHUA 3allJITaHUPOBAHHBIX PE3YJILTATOB O6y‘{eHI/I$I o nNpeamMeTy pa3pa60TaHLI
KOHTPOJIbHO-OLUCHOYHBIC CPEACTBA JId MNPOBCACHHA TCKYIICTO KOHTPOJA H HpOMe)KYTOIIHOfI
aTTeCTallu, KOTOPLIC IPHUJIATrat0OTCA K pa6oqel71 nporpamMmme npeameTa.



MHNHOBPHAYKHN POCCHUU
BJIIAJITMUBOCTOKCKUN IT'OCYJTIAPCTBEHHBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB
JUISL IPOBEICHUS TEKYIETO KOHTPOJIA ¥ POMEKYTOUYHOU aTTECTALUN
10 y4eOHOMY MPEIMETY

OOI1.07 Mamemamuxa
IIporpaMMbl MOATOTOBKH CIIEIIMAJIMCTOB CPEIHETO 3BEHA

43.02.16 TypusM 1 roCTENPUUMCTBO

dopma 00yueHHUs: ouHas

BnagusBoctok 2025



1 O0uIne cBeIeHUA

®onn oneHouHbIX cpenactB (manee — ®OC) mpenHa3HA4YeH IJii KOHTPOJSA M OIEHKH
00pa3oBaTeNbHBIX JOCTHKEHUN OOydaroImmxcs Mo mporpamme ydeOHoro mpeamera QOI1.07
Maremaruka.

OOC BKIIOYAIOT B ce0sl KOHTPOJIbHBIE MaTepUaIbl JIJIsl IPOBEIEHUS TEKYIIEr0o KOHTPOJISI
YCIIEBAEMOCTH M TIPOMEXKYTOYHOW aTTECTAlMU MO MPEAMETY, KOTopas MpOBOAUTCA B (opme
9K3aMeHa (C HMCMOJIb30BAaHUEM OIICHOYHOI'O CpPEACTBA — YCTHBIM Ompoc B (opMe OTBETOB Ha
BOTIPOCHI OHMIIETOB, BBITIOJTHEHUE MMUCHMEHHBIX 33JTaHUH )

2 Ilnanupyemble pe3yabTaTbl OO0y4YeHHS MO0 MpeaMeTy, oOecrneduBaloIIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl

Kon
pesynbTaTa HaumenoBanue pesynbrara o0ydenus’
00y4eHus’
1 c(hOPMHUPOBAHHOCTH TPEICTABIEHNI O MATEMATHKE KaK YHHUBEPCAIBLHOM A3bIKE HAYKH,

CPEICTBE MOAEIMPOBAHMS SBJICHUI U IPOLIECCOB, HIESIX U METOAaX MAaTEeMAaTHKH
NOHUMAaHUWE 3HAYMMOCTH MaTeMaTHKH M  HayYyHO-TEXHHYECKOTO  Iporpecca,
12 c(hOpMHUPOBAHHOCTH OTHOILICHHS K MATEMATHKE KaK K YaCTH 00IeUeJI0BEeYeCKON KyIbTYPHhI
Yepe3 3HAKOMCTBO C HCTOPUEN pa3BUTHUSI MAaTEMATHUKH, 3BOJIIOIMEN MAaTEeMaTUYECKUX UEH
PasBUTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOI'O BOOOPAXKEHHUS, aJITOPUTMUIECKOI
JI3 KyJIBTYPbl, KPUTHYHOCTH MBIIIICHUS Ha YypOBHE, HeoOXoaumoM mansi Oymymien
poheCcCHOHANPHON NEATEIbHOCTH, ISl IPOIOIDKEHHSI 00pa30BaHMs U CaMO0Opa30BaHUS
OBJIa/ICHUE MAaTEeMaTHYECKUMHU 3HAHUAMHU M YMEHUSMH, HEOOXOIUMBIMH B ITOBCEIHEBHOM
JKHU3HHU, IOJId OCBOCHHA CMCEKHBIX CCTCCTBCHHO- HAYYHBIX AOUCHUIUIMH W JUCHUILINH

T4 po(heCCHOHANBHOTO IUKIIA, IS TIOyY4eHUs 00pa3oBaHUS B 00JACTSIX, He TPeOyIOMMX
yTIyOJIeHHOW MAaTEMAaTHYECKOU MOITOTOBKH

15 TOTOBHOCTh H cvnoco6HOCTb K 00pa3oBaHWIO, B TOM 4YHUCJIE CaMOOOpa30BaHMIO, Ha
NPOTSYKEHUU BCEU JKU3HU

16 CO3HATEJIbHOE OTHOLIEHHE K HENPEPHIBHOMY OOPa30BaHMIO KaK YCIOBHIO YCIIEIIHOW
npodeccHoHaIbHON 1 00IIECTBEHHON AEATEIBHOCTH

17 TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW M  OTBETCTBEHHOM
JIeSITeIbHOCTH
TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYAHHMYECTBY CO CBEPCTHHKAMH B

JI8 oOpa3oBarenbHOH, OOIIECTBEHHO-TIONE3HOH, yUeOHO-HCCIEeNOBATENLCKON, MPOSKTHON W
JPYTUX BUJIAX JEATEIbHOCTH

119 OTHOIIICHNE K MPOECCHOHANBLHON AEATENILHOCTH KaK BO3MOXKHOCTH YYaCTHs B PEIICHUH

JIMYHBIX, O6H_ICCTB6HHLIX, TOCYJAapCTBCHHBIX, 06H.IeHaI_II/IOHaJ'ILHI>IX HpO6H6M
Ml YMCHHEC OIIPEACIIATh HCJIN ACATCIIbHOCTH, 3a/1aBATh MMAPaAMCTPhI U KPUTCPUHN UX JOCTUIKCHUS
YMCHHUE BHOCHUTHb KOPPCKTUBBI B AC€ATCIBbHOCTH, OLICHUBATH COOTBCTCTBUC PE3YyJILTATOB

M2 IEJISIM, OLIEHWBATh PUCKHU TIOCIIEJICTBUM IS TEIbHOCTH

M3 BJIaJICHUEC HaBBIKAMHU I103HABATEIbHOM, y4eOHO- HCCIENOBATENbCKOM M IMPOEKTHOH
JIeSITeTIbHOCTH, HABBIKAMH Pa3pelIeHusi IpodiieM

M4 CIOCOOHOCTH ¥ TOTOBHOCTBH K CAMOCTOSITETFHOMY TOUCKY METOJIOB PEIICHHS IPAKTUIECKUX

3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B [TO3HAHHUS

CIOCOOHOCTh BBISBJISATh NPUYWHHO-CIICIICTBEHHBIC CBSI3M M aKTyaJM3UpOBATh 3ajady,
M5 BBIJIBUTaTh TUIIOTE3y €€ PEUICHUS, HAXOMUTb apryMeHThl I JOKa3aTelbCTBA CBOUX
YTBEPKJICHUH, 33]1aBATh IApaMETPhl U KPUTEPUHU PEILICHUS

CIIOCOOHOCTh aHANM3WPOBATH IMOJNyUYE€HHBIE B XOJ€ pEIIeHHs 3aJadll Pe3yNbTaThl,
KPUTHUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUAX
CIOCOOHOCTH BBIIBUTATh HOBBIE WAEH, NpeAiaraTb OpUrHHaIbHBIE MOAXOAbI M PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOINE aJIbTepPHATHBHBIE PEIICHHUS

BJIaJICHHE HABBIKAMU TIOTy4eHHS HH()OPMAIINU U3 UCTOYHUKOB Pa3HBIX TUIIOB, CIOCOOHOCTD
MS8 CaMOCTOSATEIIBHO OCYIIECTBJIATh IIOMCK, aHAIu3, CUCTEMATH3alUI0 W HHTEPIPETALUIO
WHQOPMAITUK PA3ITUYHBIX BUIOB B (HOPM MPEJICTABICHUS

M6

M7
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M9

CIIOCOOHOCTH OCYIICCTBJIATH KOMMYHUKAIIMU BO BCEX C(bean JKU3HU, APT'YMCHTUPOBAHHO
BECTU Auajior, ymMmeTb CMATYATh KOH(bJ'H/IKTHLIG CUTyalluu, pa3BEPHYTO U JIOTUYHO H3JIaraTb
CBOIO TOYKY 3pCHHUA C HCIIOJB30BAHUEM A3BIKOBBIX CPEACTB

MI10

CIOCOOHOCTh MMOHMUMATh W MCIIOIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTHHON
paboTsI;

MPUHAMATH I COBMECTHOW JEATEIbHOCTH, OpPTaHW30BHIBATh M KOOPAMHHUPOBATH
JEUCTBUA IO €€ JOCTWIKEHHUIO: COCTABIATh IUIAH JCHCTBUM, pacIpenessiTh POIH C YUYETOM
MHEHHUH Y9aCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

npeajiaraTh HOBBIE TMPOEKTHI, OLICHUBATh HMJIEU C TMO3UIHUKU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIST, TO3UTHUBHOE CTPATETMUECKOE TIOBEACHHE B PA3IUYHBIX CHUTYaIlUsX,
MPOSIBISATH TBOPUYECTBO U BOOOPAKECHUE, OBITh MHUITUATUBHEIM.

MIl11

YMEHHE CaMOCTOSTENFHO COCTaBIATh IUIAH PEMICHHS MPOOJIEMBI C YI€TOM HMEIOIIUXCS
pECYpcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPeNITOYTEHIH

MI12

CIOCOOHOCTH J1aBaTh OIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B JEATCIHHOCTD,
OIICHHBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJICHHE HaBbIKAMH TI03HABATEIbHON peIeKCHN KaK OCO3HAHMS COBEPLIAEMBIX NEHCTBUH
Y MBICITUTEJBHBIX POLIECCOB, UX PE3YJIBTATOB U OCHOBAHUIL;

MCIIOJIb30BaHHUE TIPUEMOB peIICKCHH ISl OLICHKH CUTYaIlUH, BBIOOpPa BEPHOTO PELICHUS

IT1

BJIaJICHWE METOJaMH JI0Ka3aTeNbCTB, aJrOpUTMaMH  pelleHus 3ajady; yMEHHue
dbopMynupoBaTh ONpEAEICHUsS, aKCHUOMbl M TEOPEMBl, MPHUMEHITh HUX, HPOBOAWUTH
JIOKa3aTeJIbHBIE PAaCcCYKIECHUS B X0JI€ PEeLeHNUs 33134

I12

YMCHHE ONICPUPOBATHL MOHATUAMU: CTCIICHDb 4YHCJIA, HOFapI/I(bM qucCiia;, YyMCHUC BBITIOJIHATDH
BBIYMCIICHHE 3HAUYEHHH M MpeoOpa3oBaHMs BBIPAKEHHWH CO CTENEHSAMH W JiorapHdmamu,
peoOpazoBaHus IPOOHO-PAITMOHATIFHBIX BRIPAKEHUIH

I13

YMEHUE OINEpPUPOBATH IOHATUSAMU: pPallMOHANbHBIC, MPPALMOHAIIBHBIE, ITOKA3aTEIIbHBIE,
CTETeHHbIe, JoTapu()MUUECKUE, TPUTOHOMETPHUYECKHE YPaBHEHHS W HEPaBEHCTBA, HMX
CUCTEMBI

114

YMEHHE OINEepUpOBaTh HOHATHAMU: (PYHKIMA, HenpepbiBHas (GYHKLUUS, HPOU3BOAHASI,
nepBooOpa3Hasi, Orpe e IeHHBIN HHTETPall; YMEHHE HAXOUTh IPOU3BOTHBIEC JIEMEHTAPHBIX
GYHKIUH, WCHONB3Ysl CIpPaBOYHBbIE MaTepHalbl; MCCIENOBAThH B MPOCTEHUIIMX CIydasx
(GYyHKIMM HA MOHOTOHHOCTb, HAXOUTh HAHOOJbIINE U HAUMEHBIINE 3HaYeHUS (PYHKIM;
CTPOUTH TpaQyKK MHOTOWICHOB C MCIIOJIb30BaHUEM allllapaTa MaTeMaTHIECKOTO aHaAIIN3a;
MPUMEHATh TPOW3BOAHYIO IPH pEIIeHWH 3aJlad Ha JBIKEHHE; peIlaTh MPaKTHKO-
OpPHEHTUPOBAHHBIC 337jauyd HAa HauOOJIPIIME W HAMMEHbIIWE 3HAUCHMS, HAa HAXOXICHHE
IIyTH, CKOPOCTHU U YCKOPEHUS

I15

YMEHHE ONEepUPOBATh TMOHSATHSIMU: PAalMOHANbHAS (QYHKIMS, MOKa3aTenbHas (QYHKIUS,
cTerieHHas (QyHKUuWs, Jorapudmuyeckass (QYHKIUs, TPUTOHOMETpHYECKHE (DYHKIUH,
oOpaTHble (YHKIMH; yMEHHE CTPOUTH TpadWKH HM3yYCHHBIX (YHKIHUI, HCIOJIB30BaTh
rpad¥Ky TpU U3YyYEHWW MPOIECCOB M 3aBUCHMOCTEH, MPH PEUICHWH 33734 U3 JPYTUX
yueOHBIX TIPEJIMETOB U 3ajay U3 PEaNbHOW XHM3HM; BBIpAXKaTh POPMYJIaMH 3aBHCUMOCTH
MEXK/1y BEIMIUHAMH

116

YMEHHUE pellaTh TEKCTOBBIEC 3a/a4M Pa3HBIX THIOB (B TOM YHCIE HA MPOLEHTHI, JOIH H
4acTu, Ha JIBUKEHHE, PadoTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH, 3aJauydl U3 O0JIaCTH
YIpaBIeHUS JINYHBIMU U CEMEHHBIMHU (PMHAHCAMH); COCTABJISTh BBIPAKEHUS, yPaBHEHHUS,
HEPAaBEHCTBA U UX CHUCTEMBI 110 YCIOBMIO 3a/a4d, UCCIEAOBATh IIOJIy4YEHHOE PEUICHUE U
OIIEHHWBATH NPABJIOTIOAOOHOCTH PE3YIHTATOB

117

YMEHHE ONEPHPOBATH MOHATHSAMHU: cpefHee apuMeTHdeckoe, MenuaHa, HauOOJbIIee U
HaUMEHbIIIee 3HAUCHUS, pa3Max, IUCIIEPCHUs, CTaHAAPTHOE OTKIOHEHUE YUCIIOBOTO Habopa;
YMEHHE HU3BJICKaTh, HHTEPIPETUPOBATH WH(OPMAIUIO, MTPEICTABICHHYI0 B Ta0JMIaX, HA
nuarpaMmax, rpadukax, OTPaKaroIIyl0 CBOWCTBA pEANBHBIX IIPOIECCOB M SIBJICHMIA,
MPEACTABIATh HWHPOPMANUIO C TOMOIIBI0 TaOMWIT W JOuUarpaMM; HCCIIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHUCIIE C TPUMEHEHHEM TIpadUYecKuX METOIOB U
9JIEKTPOHHBIX CPEACTB
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I18

YMCHHE OIEPUPOBATH MOHSATUSMH: CIYYalHBII OMBIT U CIy4aiiHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHS;, YMEHUE BBIYUCISATH BEPOSITHOCTD C MCIIOJIB30BAHUEM TPadUICCKIX
METOJIOB; MIPUMEHATH (DOPMYIIBI CIIOKEHUS U YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIC
(hakThl 1 (HOPMYJIBI MIPU PEIICHUM 3a]lay; OICHHBATh BEPOSTHOCTH PEATBbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YalHBIMH BEIMYMHAMH, YMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS
3aKOHA OOJIBIINX YHCEI B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHISIX

119

YMEHHE OTepUPOBATh MOHITHUAMH: TOUKA, MPsIMasi, INIOCKOCTb, IIPOCTPAHCTBO, BYTPAHHBIN
YIoJ, CKpeUIMBAIOIIUECS MpsIMble, MapaUIeNbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U
IJIOCKOCTEH, YTroJl MEXAY HPSIMBIMU, YTOJI MEXAY HPSIMOW U IUIOCKOCTBIO, YOI MEXIY
TUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY IPSMBIMH,
PacCTOsTHUE MEXKAY IJIOCKOCTIMH; YMEHHUE UCIIOIB30BaTh IIPH PEUICHUU 3a/1ay W3YYCHHbIC
(hakTBI ¥ TEOPEeMbI IUIAHUMETPHH;, YMEHHUE OICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO
Mupa

110

YMEHUE OIEPUPOBATh IOHATUSMHU: MHOTOTPAHHHWK, CEYCHHWE MHOTOTpPAHHUKA, KyO,
napajuieseuIie], pu3Ma, mupamMuaa, purypa v MOBEpXHOCTh BPAIICHUYSI, IMIIMHAP, KOHYC,
map, cdepa, cedeHus (QUrypsl BpaICHUs, TUIOCKOCTh, Kacaromiascs cqepbl, MUIHHIPA,
KOHYCa, TUIOIIA]Th IOBEPXHOCTH MAPAMUJIBI, TPU3MBI, KOHYCA, AINHAPA, THIONIaas chepsl,
00BeM Ky0a, IpSIMOYTOJIBLHOTO TapaJljIe/ICUIIe/Ia, TUPAMHUIbI, IPU3MBI, IIWIMHIPA, KOHYCA,
napa; yMeHHe M300pakaTh MHOTOTPAHHUKUA U TOBEPXHOCTH BpAIICHHS, UX CEUYCHHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB, yMCHHE
pacrno3HaBaTh CHMMETPHIO B MPOCTPAHCTBE, YMEHHE PpACIO3HABATh IMPABUIIbHBIC
MHOTOTPaHHUKH

I111

YMEHHUE OINEPHUPOBATh TOHATHUSMH: ABIKEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUTYpHI B
HPOCTPAHCTBE; UCIIOI30BaTh OTHOLICHHUE IUIOMIAACH MOBEPXHOCTEH M 00HEMOB ITOTOOHBIX
GbuTyp Ipu peleHun 3a1a4d

1112

YMCHHE BBIYHMCIISTH TEOMETPHUUCCKUES BEIUUMHBI (JJIMHA, YO, IUIONIalb, 00bEeM, IIOIA b
MTOBEPXHOCTH ), UCTIONB3Ys N3yIEeHHBIC (DOPMYITBI U METOIBI

113

YMEHHUE OINEpUPOBaTh MOHATHAMH: IPSIMOYIOJIbHAs CHUCTEMa KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKATSIPHOE IMPOU3BENECHUE, YTOJ MEX]Ty BEKTOpaMH,
CyMMa BEKTOpOB, NPOU3BEIEHHUE BEKTOpa HA YHCJIO; HAXOIUTH C MOMOIIBIO M3YYEHHBIX
(hopMys1 KOOPIMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXKAY IBYMsl TOUKAMU

114

YMEHHUE BBIOMpATh MOAXOAAIIMNA W3yYEHHBIH METOJ AJsl PEelICHUs 3a/J1auM, Paclo3HABaTh
MaTeMaThdyeckne (akThl U MaTeMaThdeckue MOJEIH B IMPHPOIHBIX U OOIIECTBEHHBIX
ABJIEHUSIX, B HCKYCCTBE; yYMEHHE IPHUBOAHUTH IPHUMEPHl MaTEeMaTHYECKHUX OTKPBITHI
POCCHUICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4YeHust

3.1 CpeacrBa, npuMeHsieMble J1JI51 OlleHKH YPOBHSI T€OPEeTUYECKOI MOAr0TOBKHU

Kpatkoe
HalMEHOBaHUE
paszaena
(Momyms) /
TEMBI
npeaMera

Kon
pe3ydb
TaTa
o0yueH
ust

[Toka3zaTens? OBIAAEHUS
pe3ynbraTamu 00ydeHus

HanmeHnoBanue o1ieHOYHOI0O
CpeJICTBa U MPEJICTABICHUE €O B
dOC?

Texymuit
KOHTpOJIE

IIpomexxyTouHas
arrecranus®

Paznen 1. Aareopa.

Tema 1.1
Bsenenune

114

CriocoOHOCTh MePEeYNCIUTh 00JaCTH
NPUMEHEHUS] MAaTEMAaTUKH B
peanbHOM KU3HH, Ha3BaTh OCHOBHBIX
YUCHBIX-MAaTCMAaTUKOB 1 UX BKJIaJ B

HayKy

112

Croco0HOCTh IEpEYHCITUTh
OCHOBHBIC MaTEMAaTHYCCKHUE
MOHATHS, O0BSICHUTD KaX0€ U3 HUX,
CBSI3aTh 3TH HOHSTHUS C peaTbHBIMU
SABJICHUSAMUA

M6

CrnocoOGHOCTh aHATM3UPOBATH PAHEe
HOJTyYeHHBIH OIIBIT, 0OBSICHUTH CBOIO
TOYKY 3pEHHS

MI1

CriocobHOCTh KJTacCHOUIIPOBATH
CBOM 3HaHHs

M3

CrocoOHOCTh aHATN3UPOBATH,
0000111aTh U AenaTh BBIBOHI,
OImrpasdaCh Ha 3HAHUA U3 PA3TIMYHBIX
MPEeIMETHBIX 00J1acTel

J

Cr1ocoOHOCTb OOBSICHUTD SIBJICHHUE
OKPYIKAIOIIEro Mupa
MATEMATUUYECKUM SI3bIKOM

Yemmuwiii onpoc
(n. 5.1)

Tema 1.2.
PaszButne
MMOHATHSA O
qHCIIe

112

Croco0OHOCTh OIPEIEIUTh OCHOBHBIC
YHCJIOBBIE MHOKECTBA, YIOPSIOYHUTh
ux. CriocoOHOCTh OOBSICHUTh
HaJINYME MHOKECTBA YHCIIOBBIX
CHCTEM.

J1

CriocoOHOCTb OOBSICHUTD  SIBJIEHUE
OKPYKaroIlero Mupa
MATEMATUUYECKUM SI3bIKOM

J14

CriocobHOCTE OOHAPY)KUBATh CBA3U
MEXIY AUCHUILTUHAMH,
UCIIOJIb30BaTh MaTeMaTHYECKHE
NpUEMBI IPH PELLICHNUH 3a/1a4 U3
JpYyrux HayK ¥ B TOBCEAHEBHON
KHU3HH

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
sadanus 1-3)
Pasznoyposneswvie
3a0ayu U 3a0anus
(n.6.3, sapuanm
1-2, 3a0anue 19)

Yemnwuii onpoc
(n.5.1, sonpocwi
1-3)

Tema 1.3.
DyHKIUU U
rpaduku

Ml

CrocoOHOCTh COCTABIIATH IUIAH
JIEATEIBHOCTH

J3

CrocoOHOCTh UCCIIEN0BATE SIBJICHIE
Y JIeTIaTh BBIBOJIBI O ITOJTYYE€HHBIX
3aKOHOMEPHOCTSX

Bonpocwt 0nsn
ax3amena (n.6.1)
Konmponvuas
paboma (n.6.2,
sapuanm 1-2,

3.4-6)

Yemmuwiii onpoc

(n.5.1, sonpocwi
4-8)

Tewma 1.4.
Kopan,

I11

CrnocoGHOCT CHOPMYITHPOBATH
JIOKa3aTeNbCTBO PELICHUs],

Yemmuwiii onpoc

(n.5.1, sonpocwi Bonpocul 0ns




Kpatkoe Kon HaumeHoBaHHe OI[CHOYHOTO
HanMCHOBAHUC | esyyy, 5 CPEICTBa H MPEICTABIEHHUE €TO B
paszaena [MTokazarens” oBiageHUS DOC3
(Momynst) / rara pe3ynbpTaTaMu 00ydeHus "

TEMEI o0y4eH Texymuit IIpomexyTouHas
npeaMeTa ust KOHTpOJIE arrecranus’
CTETIeHH U NPEIOCTABUTH APTYMEHTHI 9-34) aKzamena (n.6.1)

sorapuhMbl CriocoOHOCTh 00HAPYKUBATh CBSI3U Konmponvnas
MEXITy JHUCIUATUIMHAMY, paboma (n.6.2,
T4 HCIIONIb30BaTh MaTeMaTUICCKHUEC sapuanm 1-2,
MPUEMBI TIPU PEIICHWH 3amad 3 3.7-15)
JPYTUX HAyK ¥ B TIOBCEAHEBHON Pasnoyposnesvie
SKU3HU 3a0a4u u 3a0anus
CriocoOHOCTBH ¢CBOOOIHO (n.6.3, sapuanm
112 OIIEPUPOBATh MOHATHIMH: CTCIICHb 1-2, 3a0anus 10,
qucia, Jorapudm gmcna 16, 17, 19)
CriocobHOCTh chOpMYITHPOBATH Bonpocwt ons
Tema 1.5. I11 JIOKa3aTeNIbCTBO peIIeHus, . aKzamena (n.6.1)
Yemuwui onpoc
OCHOBBI NPEJOCTABUTH APTYMEHTHI (n.5.1, 6onpocel Pasnoyposnesvie
TPUTOHOMET- CrocoOHOCTh OOBSICHHUTH CBOIO 35_57’) 3a0ayu u 3a0anus
puu M9 TOYKY 3pEHHUS], UCII0JIb30BATh (n.6.3, sapuanm

AICKBATHBIC A3BIKOBBIC CPEACTBA

1-2, 3a0anue 18)

Paznea 2. I'eomerpusi.

2.1.BBenenue

J3

Croco0GHOCTE clienaTh YepTex K
3aJ[aHuIO, CTPYNITUPOBATH HECKOIIBKO
TeOMETPHUYECKUX (UTYp, CPAaBHUBATh
MOJy4EHHBIE PE3yJIbTATHI C
IIOCTaBJIICHHOH 3a/1a4eil

Yemmuwiii onpoc
n.5.1

Tewma 2.2.
IIpsimble u
IIJIOCKOCTH B
IIPOCTPAHCTBE

114

Cnoco0GHOCTh EPEUHCIUTh 001aCTH
NPUMEHCHHUS] MATEMATHKH B
peabHOM KM3HHU, HAa3BaTh OCHOBHBIX
YUCHBIX-MAaTEMAaTUKOB 1 UX BKJIa/ B

HayKy

119

CriocobHOCTE ONIEpUpPOBAThH
MOHATUSAMU: TOUYKA, IIpsMas,
IUIOCKOCTB, ITPOCTPAHCTBO,
JIByTpaHHBII yToJI,
CKpEIIMBAOLIUECS MPSMBIE,
apaJuIeIbHOCTD U
MEPNEHIUKYIIPHOCTD MPSIMBIX H
IUIOCKOCTEH, YIOll MEXKAY HPSMBIMH,
YIOJI MEXY IPSIMOM U IUNIOCKOCTBIO,
YIOJI MEXY TUIOCKOCTSIMU,
PacCTOsIHUE OT TOYKH JI0 IIOCKOCTH,
paccTOsIHUE MEXTY NPSMBIMH,
PAcCCTOSIHUE MEXKY IJIOCKOCTSIMU

M9

CrocoOHOCTb OOBSICHUTH CBOO
TOYKY 3PCHUS, HCIIOTIH30BATh
AACKBATHBIC SI3BIKOBBIC CpeHCTBa

J3

CriocoGHOCTH clienaTh YepTex K
331aHUIO, CTPYNIIUPOBATH HECKOJIBKO
TEOMETPHUYECKUX (DUTYDP, CPABHUBATH
MTOJIYYCHHBIE PE3YIBTATHI C
ITOCTaBJICHHOH 3aJaueH

M5

CnocoOHOCTh BBLISBIIATH MNPUYIUNHHO-
CJIICACTBCHHBIC CBA3HU U

Bonpocwt ons
ax3amena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3.16,17)
Pasznoyposneswvie
3a0a4u u 3a0anusl
(n.6.3, sapuanm
1-2, sa0anue 9)

Yemnwuii onpoc
(n.5.1, eonpocwi
102-121)




Kpatkoe
HalMEHOBaHUE
paszaena
(Momyms) /
TEMBI
npeamera

Kon
pe3yb
TaTa
o0ydeH
ust

[Toka3zaTens? OBIAAEHUS
pe3ynbraTamu 00ydIeHus

HanmeHnoBanue o1ieHOYHOI0O
CpeJCTBa U MPEJICTABICHUE €O B
dOC?

Texymuit
KOHTpOJIE

[IpomexxyTouHas
arrectanus®

aKTyaJIU3UpOBaTh 3a7a4y, BBIIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh
apryMEHTHI JIJIS I0Ka3aTeNbCTBA
CBOUX YTBEPKACHUI, 3a/1aBaTh
MapaMeTphl ¥ KPUTEPUH PEIICHHUS

Tema 2.3.
Koopnunatet
U BEKTOPBHI

113

CrocoOHOCT OTIEPUPOBATH
MOHSTUSMU: TIPSIMOYTOJILHAS
CUCTEMa KOOPJMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPINHATHI
BEKTOpa, CKAIIPHOE MPOU3BEICHHE,
Yroa MeXIy BEKTOpaMu, CyMma
BEKTOPOB, MPOU3BEJICHNE BEKTOpa Ha
YHCIIO

M4

CriocoOHOCTh MIaHUPOBATh
CaMOCTOSTEIIbHBIN MONCK METOA0B
pCLICHHUS MPAKTUYECKUX 33134

J3

Crioco0GHOCTE clienaTh YepTex K
3aJ]aHuIO, CTPYMITUPOBATH HECKOIIBKO
reoMeTpHUYecKuX (puryp, cpaBHHBATh
MOJy4EHHBIE PE3yJIbTATHI C
IIOCTaBJIICHHOH 3a/1a4eil

Bonpocwi ona
axzamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3.18-20)

Yemmuwiii onpoc

(n.5.1, sonpocul
122-134)

Tema 2.4.
MHororpanau
KM U KPYTJIbIe
Tena.

110

CriocoOHOCTh IepeyrCIsITh
OCHOBHBIC MIOHATHS O IIJIOCKUX B
MIPOCTPAaHCTBEHHBIX (PHUTYpaX,
ONHCHIBATh UX CBOMCTBA

IT1

CriocobHOCTh chOpMYITHPOBATH
JI0Ka3aTeIbCTBO PEIICHUS,
[PEOCTABUTh APTYMEHTBI

11

CriocobHOCTh ONIepUpOBaTh
MOHATHSAMU: IBUKCHUE B
MPOCTPAHCTBE, MO00HEIE (PUTYPHI B
MIPOCTPAHCTBE; UCITOJIL30BATh
OTHOIIICHUE TIOIAICH
MTOBEPXHOCTEH 1 00HEMOB TIOJOOHBIX
(GuUTyp IIpH pelIeHu  3a1a4

M4

CriocoOHOCTH IJTaHUPOBATh
CaMOCTOSTEIIbHBIN MONCK METOA0B
pelIeHus NPaKTHYECKHX 3aa4

J1

CrocoOHOCTh OOBSICHUTL SIBJICHUE
OKpPY’KaroIlero Mupa
MaTEMATUYECKUM SI3IKOM

Bonpocwl ona
axzamena (n.6.1)
Pasznoyposneswvie
3a0ayu U 3a0aHUs.
(n.6.3, sapuanm
1-2, 3a0anus 8,
14, 15, 20)

Yemmuwiii onpoc

(n.5.1, eonpocwi
135-201)

Pa3nea 3. Hauayio MaTeMaTH4eCcKOro aHAJIN3A

Tema 3.1.
IIponsBogHas
ueé
NpUMEHEHUE

I11

CrniocoGHOCTB CHOPMYITHPOBATH
JI0KA3aTeNbCTBO PELICHUS,
NPEIOCTABUTH APTYMEHTHI

J12

CriocoOHOCTh MPOaHATM3UPOBATH
HUCTOPHIO Pa3BUTHUA MaTEMATUKU U
COOTHECTH €€ C HayYHO-
TEXHUYECKUM NPOTPECCOM

114

CriocoOHOCTh IPUMEHSITD

Bonpocwt 0nsn
akzamena (n.6.1)
Pasznoyposneswvie
3a0ayu u 3a0anus
(n.6.3, eapuanm
1-2, 3a0anus 1-5,
13)

Yemmuwiii onpoc

(n.5.1, sonpocwi
58-65)




Kpatkoe Kon HanMmeHoBaHME OLIEHOYHOTO
HanMCHOBAHUC | esyyy, 5 CPEICTBa H MPEICTABIEHHUE €TO B
paznena Tara IToxazaTenb oBmageHUs DOC3
(Momynst) / 5 pe3ynbpTaTaMu 00ydeHus T " 0
TeMbI o0ydeH eKyIHi POMEXyTOYHAS
npeaMeTa ust KOHTpOJIE arrecranus’
MTPOU3BOHYIO TIPY PEUICHHUH 3a]1a4
CrocoOHOCTh aHATU3UPOBATh Bonpocwt 0ns
Tema 3.2 114 | MOTYHCHHDIC 3HAHHS 1 HCTIONB30BATE aKzamena (n.6.1)
. WX JUISl OTIMCAHUs PEATbHBIX Yemmuwiii onpoc | Pasnoypoenegoie
WuTerpan u o
3aBUCUMOCTEMN (n.5.1, sonpocer | 3adauu u 3a0anus
ero
MIPUMEHEHUE CriocoGHOCTh IO IEP)KUBATH 66-73) (n.6.3, 6apuarm
P JI6 p 1-2, 3a0anus 6, 7,

HHTCPEC K ACATCIBbHOCTH

12)

Pa3znen 4. KoMOMHATOPHKA, CTATHCTHKA U TEOPHsI BEPOSITHOCTEN.

Tema 4.1.
Kombunaropu
Ka

1114

CrocoGHOCTH IePEUYHCIUTD 001aCTH
IMPUMCHCHUA MaTECMAaTUKU B
peanbHOM KHU3HHU, Ha3BaTh OCHOBHBIX
YYEHBIX-MaTEMaTHKOB M UX BKJIAJ B

HayKy

J1

CriocoOHOCTb OOBSICHUTH SIBIICHUE
OKPYKaIOIIEro MUpa
MATEMAaTUYECKUM S3BIKOM

Yemuurii
onpoc(n.5.1,
gonpocul 74-86)

Bonpocwi ona
axzamena (n.6.1)
Pasznoyposnesvie
3a0a4u U 3a0aHUs
(n.6.3, sapuanm
1-2, 3a0anue 11)

Tema 4.2.
DJ1eMEHTHI
TEOPHUH
BEPOSITHOCTEN
u
MaTeMaTH4eCcK
OM CTaTHUCTHKU

I11

CriocoOHOCTh IePEeYNCIUTh
OCHOBHBIC MaTEMAaTHYCCKHUE
MOHATHS, O0BSICHUTD KaX0€ U3 HUX,
CBSI3aTh 3TH HOHSTHUS C peaTbHBIMU
SIBJICHHSIMU.

CriocoOHOCTB CHOPMYITHPOBATH
JI0Ka3aTeNbCTBO PELICHUS,
IIPEIOCTAaBUTh APT'YMEHTHI

I17

CriocoOHOCThL ONIepUPOBATh
MaTeMaTHYCCKUMH TTOHSTHIMHU:
cpenHee apudmMeTrIeckoe, MeIraHa,
HanOOoJIbIIIEe U HAUMEHbIIIEE
3HAYEHHMS, pa3Max, TUCIICPCHS,
CTaH/IapPTHOE OTKIIOHEHHE YMCIOBOTO
Habopa

I18

CrocoOHOCTh OIIePUPOBATH
MOHATUSMU: CIIy4YalHbIA OIBIT U
CIIy4aiiHOE COOBITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHS

M8

CriocoOHOCTh  aHAJIM3UPOBATH,
KIIacCU(UIMPOBATb, YIOPSI0UUBATD,
OLICHUBATh U UHTEPIIPETUPOBATH
MHPOPMALIUIO, OTYYaeMyI0 U3
pa3IMyYHBIX UICTOYHHUKOB

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

Bonpocwl ona
axzamena (n.6.1)
Pasznoyposneswvie
3a0a4u U 300aHUA
(n.6.3, sapuanm
1-2, 3a0anue 11)




3.2 CpenctBa, NpuMeHsieMble ISl OLEHKH YPOBHS IPAKTHYEeCKOH MOAT0OTOBKH

Kpartkoe Kon HaumeHnoBaHue O1IEHOYHOTO CpeJICTBa
HanMCHOBAHUC | hegy iy, u npeacrasiaenne ero B @OC
paznena IToxa3arenb oBIaneHUs
(momynst) / ata pe3yibpTaTaMu 00yUIEeHHUS Texymuit IIpomexxyTouHas
TEMBI 00yHe KOHTPOJIb aTTeCTalUs
npeaMeTa HHA
Paznen 1. Aareopa.
CrocoOHOCT IPUMEHSTH
CTaH/IaPTHBIE TIPHEMBI PEIICHUS
3 palMOHAJbHEIX,
UPPALOHATBHBIX, Koumponvnas
Tema 1.2. IMOKa3aTeNbHBIX, CTEIICHHBIX paboma (n.6.2,
PasBurne ypaBHEHUH U HEPABEHCTB Camocmosmenv | eapuanm 1-2,
MIOHSTHS O Mi1 CriocoOHOCTh BBIOUPATH Has paboma Nel | zaoanus 1-3)
yuce. ONTHMAJIbHbIC IIYTH PEIICHUS (n.5.2, Pasnoyposnesuvie
IpakTnueckoe Cnoco6HOCTE OOHAPYKUBATH eapuanmol 1-2) | 3a0auu u 3a0anus
samsitie Ne 1-2 CBSI3U MEXJYy  JUCHUIUIMHAMY, (n.6.3, eapuanm I-
114 HUCIOJIb30BaTh MAaTEMATUUYECKIE 2, 3a0anue 19)
NIPUEMBI IPU PELICHHUHN 3a/1a4 U3
JpYTUX HAYK U B IOBCETHEBHOMN
KU3HH
CriocoGHOCTE CTPOUTH TpaduKu
[[4 | MHOTOWICHOB C HCTIONL30BAHIEM
anmapara MaTeMaTH4eCKOro
Tema 1.3, aHanm3a Camocmosmens Konmponvhas
CriocoOHOCTh OCYIIECTBIIAT Has paboma Ne?2
DyHKIMY U paboma (n.6.2,
MI03HaBaTENbHYIO, YIeOHO- (n.5.2,
rpaduKu. M3 HCCIIEI0BATEIbCKYIO 1 eapuanmol 1-2) sapuarm I-2,
Ipakriseckoe MIPOCKTHYIO JIESITEIBHOCTD Teopueckoe sadaruz 4-6)
3aHaTue Nel
MI1 CnocobHoCTh KIaccuuImpoBarts | 3aodauue (n.5.3)
CBOU 3HAHHS
17 CriocoOHOCTh MITaHUPOBATH
CaMOCTOSITEIbHYIO ICSITEIEHOCTD
CrniocoOHOCTH 0OHApY>KUBATh
CBSI3U MEXJIy  JUCHUIUIMHAMU,
14 HCTOJIB30BaTh MaTeMaTHUECKHE
MPUEMBI IPU PELICHUH 3a/1a4 13
JPYTHX HAyK U B TOBCETHEBHON
KHU3HH
CriocoOHOCTh OCYIIECTBIISATS,
KOHTPOJIMPOBATh U
Tema 1.4. M2 KOp;I;KTHIE)OBaTL CBOIO
Kophu, NEITEILHOCTD
CTETIeHH U CnocoOHocTh BhIIBUTaTh HOBEIE | Camocmosmens | Kowmponvhas
norapudMsl uJiey, TpeuiaraTb OpUrHHANIBHBIC | Has paboma paboma (n.6.2,
TTpakTHYEeCKOE M7 MIOAXOMBI ¥ PEIICHUS, CTABUTH Ne3(n.5.2, eapuanm 1-2,
sanstue Nol-3 POOJIEMbI U 3a1a4H, eapuanmol 1-2) | 3g0anus 7-15)
JOIyCKAaIOLINEe allbTepHATUBHBIE
peleHus
CriocoGHOCTh TPUMEHSTH
CTaHIAPTHBIE IPUEMBI PEILICHUS
5 palMOHAJIBHBIX,
HppalMOHATBHBIX,

MTOKAa3aTeNbHbIX, CTETIEHHBIX
ypaBHEHUH U HEPABEHCTB




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

[Tokazarenb oBlaicHUs
pe3yabTaTamu 00ydeHus

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

16

CriocoOHOCTh COCTaBIISITh
BBIpa)KCHUSI, ypaBHEHUS,
HEPABCHCTBA U MX CHCTEMBI T10
YCIIOBHIO 3a/1a4H, UCCIICIOBATh
MOJTYYeHHOE pelIeHUe U
OIICHUBATh TPABJIOTIOI00HOCTh
pE3yJIETATOB

Pasnoyposnesvie
3a0a4u U 3a0aHUsA
(n.6.3, eapuanm I-
2, 3a0anus 10, 16,
17, 19)

Tema 1.5.
OCHOBBI
TPUTOHOMET-
puu
IIpakTrnueckoe
3aasaTue Nel

I15

CrocoOHOCT IPUMEHSTH
CTaH/apPTHBIE IPHEMBI PEIICHHUS
palOHaNbHbIX,
HppaluoHaIbHbIX,
[TOKAa3aTeNbHBIX, CTETIEHHBIX
YPaBHEHUI Y HEPABEHCTB

M7

CriocoOHOCTB BELIBUTATh HOBLIE
UJIeH, TIpeIaraTb OpUrHHATbHBIC
MOIXOIbI U PEUICHUsI, CTABHTH
MPOOJIEMBI U 33J1a4H,
JIOITYCKAIOIIHE aTbTePHATHBHEIC
pelieHus

JI8

CriocoGHOCTE 00CYX/IaTh,
UCCIIe0BaTh SIBJICHUS B IIpoLiecce
KOJUIEKTUBHOH paboTHI.
CrnocoOHOCTh OPTaHU30BHIBATH
ACATCIIBHOCTD B COTPYAHUUYCCTBE
CO CBEpCTHUKAMHU

Camocmosmens
Has paboma
Ned(n.5.2,
sapuanmol 1-2)

Pasnoyposneswvie
3a0a4u U 3a0aHUs.
(n.6.3, eapuanm I-
2,3a0anue 18)

Paznea 2. T'eom

eTpusl.

2.1. Beenenmne

114

CrniocoOHOCTh IPUMEHSTH
HU3Y4YEHHBIE CBOMCTBA
reoMeTpuueckux Gpuryp u
(hopMyIbI B peanbHBIX
YKU3HEHHBIX CUTYallUAX

Tewma 2.2.
[Ipsimbie u
TUIOCKOCTH B
MIPOCTPAHCTRBE.
IIpakTuaeckoe
3ansTHe Nel

IT1

CriocoOHOCTB c(hOpMYITHPOBATH
JI0Ka3aTeIbCTBO PEILICHUS,
[PEIOCTABUTh API'yMEHThI

110

CriocoOHOCTE TIEpPeUYHCIITh
OCHOBHBIC ITOHATHUSA O IINIOCKUX N
HPOCTPAHCTBEHHBIX (HUrypax,
OIKCHIBATH UX CBOWCTBA

114

CriocoGHOCTh TPUMEHSTH
HU3Y4YEHHBIE CBOMCTBA
reoMeTpryYecKux puryp u
(hopMyIIBI B peaTbHBIX
YKU3HEHHBIX CUTYalluAX

M5

CriocoOHOCTB BBISBIISAITH
IIPUYMHHO-CJIEICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a1ady,
BBIJIBUTaTh THIIOTE3Y €€ pELICHMUS,
HaXOJIUTb apTyMEHTBI JIs
JIOKa3aTeNIbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh
I1apaMeTpbl U KPUTEPUU PELLICHUS

M2

CriocoOHOCTB OCYIIECTBIISATS,
KOHTPOJIUPOBATH U

Camocmosmens
Has paboma
Ne9(n.5.2,
sapuanmol 1-2)

Konmponvnan
paboma (n.6.2,
sapuanm 1-2,
3a0anus 16,17)
PasnoyposHesovie
3a0ayu u 3a0aHus
(n.6.3, sapuanm 1-
2, 3a0anue 9)




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

[Tokazarenb oBlaicHUs
pe3yabTaTamu 00ydeHus

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

KOPPEKTHPOBATH CBOKO
JIeSITEIIBHOCTh

J3

CriocoOHOCTE caienaTh 4YepTex K
3aJJaHHI0, CTPYMITUPOBAThH
HECKOJBKO T€OMETPUICCKUX
¢uryp, cpaBHHBATH
MOJTy4YEeHHBIE PE3yIbTAThI C
MIOCTaBJICHHOM 3a1auei

JIS

Croco6HOCTE paboTaTh C
yueOHOI TUTepaTypoil, perarhb
yIpaskHEHHs IO 00pasiy

Tema 2.3.
Koopnunatet
M BEKTOPBI
IIpakTrueckoe

3ansgtreNel

1114

CrocoOHOCTE paco3HaBaTh
reoMeTpuyeckue GUrypsl Ha
YyepTeKax, MOJICNAX, B PealbHOM
MHUpe.

CriocoOHOCTh TPUMEHSITH
HU3Y4YEHHBIE CBOKCTBA
reoMeTpuueckux Gpuryp u
(hopMyIbI B peanbHbIX
KU3HEHHBIX CUTYalHUAX

113

CriocoOHOCTE OTIEpHPOBATH
MNOHATHAMMU: IIPAMOYTOJIbHAA
CHCTEMa KOOP/MHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOPANHATHI
BEKTOpa, CKAIISIPHOE
MPOU3BEICHHE, YTOJl MEK/IY
BEKTOpPaMH, CyMMa BEKTOPOB,
NPOU3BEJICHHE BEKTOpa Ha YUCIIO

MI12

CriocoOHOCTh IEMOHCTPHPOBATH
LeJICyCTPEMIIEHHOCTh B TIOMCKaX
U IIPUHATUY PEIIEHUH,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX
NpEeACTABICHUN

JI3

CriocoOHOCTE clIenaTh 4YepTex K
3aJIaHUIO, CTPYIIIIUPOBATH
HECKOJILKO T€OMETPUIECKIX
¢uryp, cpaBHHBATH
HOJ'Iy‘-IeHHLIe peSyanaTI)I C
MOCTaBJICHHOM 3ajaueit

JI5

CniocoOHOCTE paboTaTh ¢
yueOHOI TUTepaTypoil, pemars
yIpaXHEHHS 110 00pasity

Camocmosmens
Has paboma
NelOmn.5.2,
sapuanmol 1-2)

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
sa0anus 18-20)

Tema 2.4.
MHororpasnau

1114

CrocoOHOCTE paco3HaBaTh
reoMeTpuyeckue Gpurypsl Ha
yepTexkax, MOACIAX, B pealbHOM
MHpE.

112

CriocoGHOCTh TPUMEHSTH
H3y4YCHHBIE CBOWCTBA
reoMeTpHYecKuX GUryp u
(hopMyIIBI B peaTbHBIX
KHU3HEHHBIX CUTYalUsX

11

CrniocoOHOCTE OIIEpHPOBATH
IIOHATUAMMU:. IBUKCHHEC B

Camocmosmernb
Has paboma

Nell(n.5.2,

Pasznoyposnesvie
3a0a4u U 3a0aHusl
(n.6.3, eapuanm I-




Kpatkoe
HauMECHOBaHUE
paznena
(momynst) /
TEMBI
npenMera
KH U KpYTJIbIE

Tena.
IIpakTnueckoe
3aHaTue Nel

Kon
pe3yib
TaTa
o0yue
HUS

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

[Tokazarenb oBlaicHUs
pe3yabTaTamu 00ydeHus

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

MIPOCTPAHCTBE, TTOTOOHBIE
(urypsl B IPOCTPAHCTBE;
KCIOJIb30BaTh OTHOIICHHE
IIoNIaJel NOBEPXHOCTEN U
00BEMOB TTOTOOHBIX GUTYp TIPH
peuIeHuu 3a1a4

M7

CriocoOHOCTh BBIJIBUTATh HOBBIC
WJeH, peIaraTb OpUrHHAIbHBIC
MTOIXOJTBI ¥ PEIICHNUsI, CTABUTH
MPOOJIEMBI U 33]1a4H,
JIOTMYCKAIOIINE albTepHATUBHBIC
pemieHus

M10

CriocoOHOCTh TOHUMATD U
HCIIOJIB30BAaTh IMPEUMYIIICCTBA
KOMAHJIHOH ¥ MHJIUMBUyaJIbHON
paboThL, COCTABIATH TUTAaH
JIEUCTBUM, pacpeAeIIsIiTh PO C
Y4e€TOM MHEHUH Y4aCTHUKOB
00CyKIaTh pe3yabTaThl
COBMECTHOM pabOTHI

J14

CrniocoOHOCTh 0OHAPYKUBATh
CBSI3U MEKAY  TUCLHMIUTHHAMH,
UCIIOB30BaTh MaTEMATHICCKHE
MPUEMBbI IPU PELICHUH 3a]1a4 3
JIpYruX HayK U B IIOBCEAHEBHOU
KU3HU

sapuanmeol 1-2)

2, 3a0anua 8, 14,
15, 20)

Paznen 3. Hauayio MmaTeMaTH4ecKoro aHaJam3a

CriocoOHOCTh aHAIM3UPOBATh
MOJIY4YCHHBIC 3HAHUA U

I114
1. HCIOJIB30BaTh UX IS OIHCAHUS
Tema 3.1 . Camocmosmens
HpOI/I3BO,I[Ha${ PCAJIbHLIX 3aBUCUMOCTCHU nas paboma Pa3H0yp06‘H€6‘bl€
U eé CriocoOHOCTh OCYIIECTBIISATS, oS (i 59 3a0ayu U 3a0aHUs
KOHTPOJIMPOBAThH U R 1n.6.3, eapuaum 1-
MPUMCEHCHUC. M2 ThoIHp sapuanmol 1-2) ( P
I[IpakTHyeckoe KOPPEKTUPOBAThH CBOKO 2, 3a0anus 1-5, 13)
3anstre Nel JACATCIILHOCTh
MI1 CrniocoOHOCTB BEIOMPATH
ONTUMAJIbHBIC MYTH PEIICHUS
CrocoOHOCTh aHATM3UPOBATH
MMOJyYECHHBIE 3HAHUS 1
Tema 1.7. 14 Y
HCIOJIE30BaTh UX IS OITHCAHUS
WHTerpan u . Camocmosmens | Pasnoyposnesbvie
peaNbHBIX 3aBUCUMOCTEHN
ero Has paboma Ne6 | 3a0auu u 3a0anus
CrniocoOHOCTE paboTaTh ¢
MIPUMEHEHHUE. 115 CGHOM JITEDATYPOI. DEILIATE (n.5.2, (n.6.3, sapuanm 1-
[IpakTrnyeckoe yi patypor, p eapuanmul 1-2) | 2, 3a0anus 6, 7, 12)
yIpaskHEHHs 110 00pasiy
3ansTue Nel
Mi1 CrniocoOHOCTB BEIOUPATH

OINTUMAJIBHBIC ITYTU PCIICHUA

Pa3nea 4. Komonnatopu

Ka, CTATUCTUKA M TCOPUSA BEPOATHO

CTEeH.

Tewma 4.1.
Komb6unaropu
Ka.
IIpakTryeckoe
3ansTre Nel

I18

CnocoOHOCTE OIMKCHIBATH
IIPOLIECCHI U SIBJIICHUS, IMEIOIIIUE
BEPOSITHOCTHBIN XapakTep,
BBISIBJISITE CTATUCTHYECKHE
3aKOHOMEPHOCTHU B peaibHOM

MHUpE




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

[Tokazarenb oBlaicHUs
pe3yabTaTamu 00ydeHus

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

Ml11

CrocoOHOCT BEIOMpATH
ONTUMAJIbHBIC MYTH PEIICHUS

JI9

CrniocoOHOCTh MPUMEHSITH
MOJTYYCHHBIC 3HAHHS B PCIICHUH
pobaem

M7

CriocoOHOCTh BBIJIBUI'aTh HOBBIE
UJeH, TIpeIIaraTh OPUrHHATIBLHBIC
MTOJIXOJIbI U PEIICHUSI, CTABUTh
poOIEeMBI U 3a/1a4H,
JIOTTYCKAIOIIHNE ATbTCPHATUBHBIC
peuieHus

Camocmosmens
Has paboma Ne7
n.5.2,
sapuanmuol 1-2)

Pasnoyposnesvie
3a0a4u U 3a0aHUS
(n.6.3, eapuanm I-
2, 3a0anue 11)

Tema 4.2.
DIJIEMEHTHI
TEOPUH
BEPOATHOCTEN
u
MareMaruyec-
KOM
CTaTUCTHUKHU.
[IpakTruyeckoe
3arsTae Nel

I18

CnocoOHOCTh OIHCHIBATh
MIPOLIECCHI U SIBIICHUS, IMEIOIIINE
BEPOATHOCTHBIN XapakTep,
BBISIBIISITH CTATUCTHYECKUE
3aKOHOMEPHOCTH B peaIbHOM
MHpEe

1114

CriocoOHOCTE ONpeAesITh 1
OLICHNBAaTh BEPOATHOCTH
HACTYIJICHUSI COOBITHI B
NPOCTEUIINX MPAKTUYECKUX
CUTYaIMIX

117

CriocoGHOCTE OTIepUPOBATH
MaTeMATHYCCKHUMHU TOHSITHUSIMHU:
cpeaHee apuPpMETHYECKOR,
MeauaHa, HanOoJIbllIee 1
HaUMEHbIIIee 3HAYCHHUS, pa3Max,
JUCTIEPCHS, CTAHIAPTHOE
OTKJIOHCHHE YHCJIOBOTI0 Habopa

M2

CriocoOHOCTB OCYIIECTBIISATH,
KOHTPOJIMPOBATh U
KOPPEKTHPOBAThH CBOIO
JeSITENbHOCTh

JI9

CrnocoOHOCTh MPUMEHSIT
IMOJIYYCHHBIC 3HAHUA B PCUICHUN
poosIeM

Camocmosmens
Has paboma
No8(n.5.2,
sapuanmol 1-2)

Pasnoyposnesovie
3a0a4u U 3a0aHUsA
(n.6.3, sapuanm I-
2, 3a0anue 11)

Tewma 4.3.
[Tpodeccuon
aIbHO-
OpHEHTUPOBA
HHBIC 33]1a41

116

YMEHHE peliaTh TeKCTOBbIC
3a]1aud pa3HbIX THIOB (B TOM
YHUCJIC Ha MMPOLICHTHI, IOJIH U
4acTH, Ha JIBUWKCHHE, pa0oTYy,
CTOMMOCTH TOBApOB H yCIYT,
HAJIOTH, 33J]a4i 13 00J1acTH
yIIpaBIeHNUs JTHIHBIMHA U
ceMelHbIMU (prHaAHCAMMU);
COCTABIIATh BBIPAKCHHS,
ypaBHEHUs1, HEPABEHCTBA U MX
CUCTEMBI 110 YCIOBHIO 33JIa4H,
WCCIIeIOBATH MOJTyYEeHHOE
pElIeHUE U OIICHUBATD
[IPaBI00I00HOCTh PE3YJIHTATOR

17

YMEHHE OTIePUPOBATH MMOHATHIMHU:
cpemHee apupMeTHIECKOE,
MeauaHa, HanOoJIblIee 1

Camocmosmens
Has paboma
Nelln.5.2,
sapuanmeol 1-2)

Pasnoyposnessie
3a0ayu u 3a0aHUsl
(n.6.3, eapuanm I-
2, 3a0anus 8, 14,
15, 20)




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

[Tokazarenb oBlaicHUs
pe3yabTaTamu 00ydeHus

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

HaMMEHBIIIee 3HAUCHHS, pa3Max,
JMCTIEPCHs, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa;
yMEHHUE U3BJICKaTh,
HMHTEPIPETHPOBATH HHPOPMALIHIO,
MpeCTaBICHHYIO B Ta0IMIaX, HA
quarpammax, rpagukax,
OTpaKaroLLyHO CBOICTBA
peaNbHBIX TPOLIECCOB U SBICHUH;
MPeCTaBISTh UH(OPMAIIHIO C
TIOMOIIIBIO TAOJIHIl M TUArpaMM;
UCCIIEe0BATh CTATUCTUIECKHE
JJAHHBIC, B TOM YHCIIE C
MIPUMEHEHHEM TrpadUIeCKUX
METOJIOB M JJICKTPOHHBIX CPEACTB

114

YMEHHUE BBIOUPATH MOAXOISIINHA
W3Y4EHHBI METOJ IS peIIeHus
3aJ1a4M, paclio3HaBaTh
MaTeMaTHyeckue (haKThl 1
MaTeMaTHYeCKHe MOJEIHU B
MPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHE
MIPUBOJUTH IPUMEPHI
MAaTEMAaTHYECKUX OTKPBITUI
POCCHICKON 1 MHUPOBOI
MAaTEMAaTHYECKON HAyKU

M7

C1iocOOHOCTB BBIIBUTATh HOBLIE
naeu, rmpeajiaratb OpUrnHajJbHbIC
MOJIXO/IbI U PEUICHUsI, CTABHTH
POOJIEMBI U 33]1a4H,
JIOITYCKAIOIIHE albTePHATHBHEIE
pelieHus

M10

CrniocoOHOCTh MOHUMATD U
HCIIOJIb30BaTh MPEUMYIIIECTBA
KOMaH/ITHOM Y MHIMBUIYaJbHOU
paboThl, COCTABIATH TUIAH
JEUCTBUMN, PACIPENENSTh POJIU C
y4€TOM MHEHUH y4aCTHUKOB
00CyXIIaTh PE3yNbTaThl
COBMECTHOM paboTHI

J14

Crioco6HOCTE OOHAPYKUBATh
CBsA3U MEXKOY JAUCIHUIITIMHAMMU,
HCIOJIB30BaTh MaTeMaTHYECKHE
MIPUEMBI TIPU PEILICHUHN 337134 U3
JIpYruX HayK U B IOBCEAHEBHOU
KHU3HH




4 Onucanue npoueaypsl O€cHUBaAHUSA

Pesynbratel 00y4deHHs] MO NUCUUIUIMHE, YPOBEHb C(HOPMHPOBAHHOCTU KOMIIETEHIIUI
OLIGHUBAIOTCSI 110 YETHIPEX OaIbHOW MIKAJIe OI[CHKAMHU: «OTIUYHOY, «XOPOIIOY,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

Texyias arrecTanys 0 AUCHUIUIMHE IIPOBOJIUTCS C LENbI CUCTEMATHUECKON ITPOBEPKU
nocTkeHU  oOywatomuxca. OObeKTaMH OLEHUBAaHUS  SBISIOTCA: CTENEHb  yCBOGHUS
TEOPETUYECKUX 3HAHUN, YPOBEHb OBJIAJCHUS IPAKTUYECKUMHU YMEHUSMHU U HaBBIKAMU 110 BCEM
BUJIaM yueOHON pabOThl, KAUeCTBO BIMOIHEHHS CAMOCTOSITENILHOM paboThl, yueOHas TUCIUIUIMHA
(aKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTb BBIIOJIHEHUS pA3JIMYHbIX BHUAOB 3a/IaHUM,
MOCELIaeMOCTh BCEX BHUJIOB 3aHATUH IO aTTECTYEMOW JUCIHUILIUHE).

IIpu mpoBeneHUU NPOMEKYTOUHOM ATTECTALMM OLEHUBAETCS JOCTUKEHHUE CTYIEHTOM
3alJIaHUPOBAHHBIX MO JUCHUIUIMHE PE3yJIbTaTOB OOyueHHUs, 00eCHeuHBAIONINX PEe3YJIbTaThl
OCBOCHHS 00pa30BaTeIbHOIN MporpaMmsl B oM. OneHKa Ha 3a4eTe, IK3aMEHE BBICTABIISIETCS C
YU4E€TOM OLEHOK, MOJYYEHHBIX MpPU MNPOXOXKACHUU TEKylleld aTTecTaii. BvicuuThiBaeTcs
cpeaHMid Oai C y4eToM OLIEHKH, IMOJYYCHHOH Ha 3adeTe, 3K3aMeHE M OKPYIJIeTCs II0
MaTeMaTHUYECKUM MpaBuiiaM (B Cllydae CIIOPHOTO pe3yJibTaTa, Py BHICTABICHUH OLIEHKU PEIICHHE
PUHUMAETCS UCXOMS U3 PE3yNIbTaTOB 3a4eTa, IK3AMEHA).

Kpurepuu onieHuBaHus yCTHOTO OTBETA

(OLIEHOUYHBIC CPENICTBA: cobecedosanue)

5 6a/1710B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MPOIIECCOB H3yYaeMOU MPeIMETHON
00J1acTH, OTJIMYAETCSl TIIYOMHOW M TOJHOTOW PACKPBITUS TEMBI, BIIAQJICHUE TEPMHHOJIOTUYCCKHM
amnmapaTtoM; yMeHHE OOBSCHATH CYIIHOCTb, SIBIICHH, IMPOLECCOB, COOBITHH, JenaTh BBIBOJBI H
00001IeHUs, J1TaBaTh apryMEHTHUPOBAHHBIC OTBETHI, NPUBOJAUTH INPUMEPBI; CBOOOTHOE BIIAJICHHE
MOHOJIOTHYECKOH PeUbl0, JIOTHYHOCTh M TOCJIE0BATEILHOCTh OTBETA; YMEHUE MPHUBOANTH MPHUMEPHI
COBPEMEHHBIX MPOOJIeM U3ydaeMoil 00JIaCTH.

4 fanaa - oTBeT, OOHAPYKMBAIOIIUN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB H3y4aeMOM
OpeMETHOW 00JacTH, OTIMYaeTCs TIYOMHOW ©M  TOJHOTOW PACKPBITHS TEMbI; BIIAJICHHE
TEPMUHOJIOTHUECKUM aNlapaToM; yMEHHE OOBSICHSTH CYIIHOCTb, SIBICHHM, IMPOIECCOB, COOBITHH,
JIeNIaTh BBIBOJIBI U 0000IIEHNS, 1aBaTh apryMEHTUPOBAHHBIE OTBETHI, TPUBOIUTH MPUMEPHI; CBOOOTHOE
BJIaJICHHE MOHOJIOTHYECKON PEUbI0, JIOTHYHOCTh M MOCIIEI0BATEILHOCTh OTBeTa. OJHAKO JOMTyCKaeTCs
OJIHA - IB€ HETOYHOCTHU B OTBETE.

3 Gamna — OTBET, CBUJCTEIBCTBYIOIIMH B OCHOBHOM O 3HAHHWU IMPOIECCOB H3y4aeMOH
OpeMETHOM 00JacTH, OTIMYAIOIIMIC HEeIO0CTAaTOYHOH TIIyOMHOM M IOJHOTOM PacKpbITHS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH; C€Ia00 CPOPMHPOBAHHBIMUA HABBIKAMH aHAJIM3a SBICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHUPOBAaHHBIE OTBETHI M MPHUBOIUTH MPUMEPHI;
HEIOCTaTOYHO  CBOOOJHBIM  BIJIAZICHWEM  MOHOJOTHYECKOW  peYbi0,  JIOTHYHOCTBIO  H
[OCJIEI0BATEIbHOCTBIO OTBETa. JIOMYCKaeTCcsl HECKOJIbKO OMIMOOK B COAEp)KaHUU OTBETa; HEYMEHHE
MIPUBECTH MPUMEP Pa3BUTHSI CUTYAINH, IPOBECTU CBS3b C IPYTHMH aclleKTaMH H3y4aeMoi 001acTH.

2 daJu1a — OTBET, OOHAPY)KMBAIOLINI HE3HAHUE MPOLIECCOB M3yyaeMoil mpeIMeTHON 00acTH,
OTJIMYAIOMIMKACS HETJTYyOOKMM pAcKpbITHEM TEMbl; HE3HAHHMEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMU ~ HAaBBIKAMU  aHalM3a  SBJCHHM,  TPOIECCOB, HEYMEHHEM  J1aBaTh
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHUEM MOHOJIOTHUECKOW PEUYbI0, OTCYTCTBHEM JIOTHYHOCTH
U TocienoBaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKM B COJIEp)KAaHMM OTBETa; HE3HaHHE
COBpPEMEHHOM npolaeMaTuk u3yyaemMon o0IacTH.



Kpurtepun oneHuBaHusi NHCbMEHHOM padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHASL paboma, camoCcmosmenbHas paboma,).

5 6aJ1510B — CTY/ICHT TIOJTHOCTHIO BBIITOJIHUII PaboTy, TOYHO OIPEIEIINB €€ COJEPKAHNUE U
COCTaBIISAIONIME. B JOrMYecKHuX pacCyKACHUSAX W OOOCHOBAaHUM pEUICHHS HET NpoOeNoB U
OomMOOK, BBIBOJBI 000CHOBaHBI. CTYIEHT BIaJieeT HAaBBIKOM CAaMOCTOSITEILHOW pPa0OTHI IO
3aJJaHHOH TeMe; METOAaMHU U IIPUeMaMy aHAJIN3a TEOPETUUECKUX H/MITH MPAKTHUYECKUX aCIEKTOB
u3zyyaeMoil ob6nactu. DaKTUYECKUX W MAaTEMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHUMaHHEM
MaTepuaia, HeT; Tpadudecku padora oopmiieHa IPaBHILHO.

4 Oanna - pabora XapaKTEPHU3YeTCs CMBICJIOBOM IEIBHOCTBIO, CBSI3HOCTBIO U
MIOCJICIOBATEIBHOCTBIO M3JIOKEHHS, JOMyIeHo He Oonee 1 ommOku mpu pemenun. Paborta
BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS ILIaroB peLIeHHs HenocTaToyHbl. He Bce BBIBOJBI
C/IeJIaHbl U/ 000CHOBaHBI. DAaKTUYECKUX OMMOOK, CBA3aHHBIX C IOHMMAaHUEM MaTepuala, HeT.
JlomymieHsl oiHa-/1Be OIIMOKH B OOPMIICHUH PAOOTHI.

3 6aJji1a — CTY/ICHT MPOBOMT JOCTATOYHO CAMOCTOSITEIIbHBIN aHAJTN3 OCHOBHBIX ATAIIOB U
CMBICJIOBBIX COCTABIISIONINX pabO0ThI; HOHUMAET 0a30BbIE OCHOBHI MaTepHuaa. PemeHne packpbITo
HE TOJIHOCTHIO, OOOCHOBaHUS IIIarOB PEIICHUs HEIOCTATOYHBI. BBIBOIBI HE ClHIENaHbl W/WIA
BBIBOJIbI HE 000CHOBaHHKI. JlomyiieHo He 6osee 2 omMoOOK B peuieHnu, 0POopMIICHUU PabOTHI.

2 6aja - pabora npeacTaBiseT co0oil peneHne 6€3 Kakux Obl TO HU ObIJI0O KOMMEHTAPHCB,
oOocHoBanuid. He packpbiTa CTpyKTypa W TEOpPETHYECKas COCTABISIONIAs TEMbl. BBIBOJIBI
OTCYTCTBYIOT. JlomymieHo Tpu mim 6oee Tpex ommrOoK B pelieHu , B 0pOpMICHUN paOOTHI.

KpnTeplm BBICTABJICHHUS OCHKHU CTYJACHTY Ha 3ayere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpOC 6 popme omeemoe HA B0NPOCHL OUNEMO8,
BbINONIHEHUE NUCOMEHHBIX PAZHOYPOBHEBBIX 3a0aY U 3A0AHULL)

O1ueHKa 110
IPOMEKYTOUHOM XapakTepHucTuKa KauecTBa CPOPMUPOBAHHOCTH KOMIICTCHITHIA
aTTecTaluu
CTyneHT AeMOHCTpUpPYET CPOPMUPOBAHHOCTH JUCIMILTUHAPHBIX
KOMITETEHITMH Ha  TPOJBHUHYTOM YpPOBHE: OOHApyXKHBacT
BCECTOPOHHEE, CHCTEMAaTHYECKOE W TIIyOOKOE 3HAHHE y4eOHOTO
«3auTeHo» / MaTepuanga, yMeeT TECHO VYBS3bIBaTh TEOPUIO C MPAKTUKOM,
COTJIMYHOY CBOOOJHO CHpaBIsETCS C 3aJadaMH, BOIPOCAMH H JAPYTUMH
BUJIAMU IPUMEHEHHSI 3HAHUMN, IPUYEM He 3aTPYIHSIETCS C OTBETOM
Mpy  BUIAOW3MECHCHHWM 3aJlaHWi, TPABWJIBHO OOOCHOBBIBACT
MPUHATOE pEIICHUE, BIaJeeT Pa3HOCTOPOHHHUMH HAaBBIKAMH H
MIPUEMaMH BBITIOJTHEHUS TIPAKTHYECKUX 3a/1a4.
CTyIeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTH IUCIMILTUHAPHBIX
«3a4TeHoy / KOMITETEHIIM Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHHS, YMEHUs
«XOpOIIO» OCBOGHBI, HO JIONYCKAIOTCS  HE3HAYUTEIIbHBIC  OMIMOKH,
HETOYHOCTH, 3aTPyJHEHHUS TpU AHAIUTUYECKUX OMNEpalUsX,
TIepeHOCe 3HAaHWK M YMEHUI Ha HOBBIC, HECTAHAAPTHBIC CUTYAITUH.




«3a4TeHO» /
«YJIOBJIETBOPUTEIHHOY

CryneHT AeMOHCTpHUpYeT c(hOpMHUPOBAHHOCTH TUCIMIUTMHAPHBIX
KOMITETCHIINH Ha IOPOTOBOM YpOBHE: HWMEET 3HAaHHUS TOJBKO
OCHOBHOI'O MaTepuajia, HO HE YCBOMJ €ro JeTajei, B Xone
KOHTPOJIBHBIX ~ MEPONPHATUH  JOIYCKAalOTCS  3HAYUTEJbHBIC
OLIMOKH, HEJIOCTATOYHO IPAaBUIIbHBIE (POPMYITUPOBKH, HAPYIICHUS
JIOTMYECKOM IOCIEOBATEIbHOCTH B U3JIOKEHHU HPOTPaMMHOTO
MaTepuaia, HCIBITBIBACT 3aTPYAHEHUS TPU  BBITOJHEHUU
MPaKTHYECKUX padoT, IpH ONEPHUPOBAHUN 3HAHUAMHI U YMEHHUSIMU
IIPU UX NEPEHOCE HA HOBBIC CUTYAIUH.

«HE 3a4TEHO» /
«HEY/IOBJICTBOPUTEIILHOY

CTyneHT JAeMOHCTpUPYET CPOPMUPOBAHHOCTH TUCITUILIMHAPHBIX
KOMIICTECHIIMI Ha YPOBHE HIKE MOPOTOBOTO: BBISBIISICTCS TOJIHOE
WIA TPAKTHUYECKH TOJHOE OTCYTCTBHE 3HAHWI 3HAYUTEILHOU
YacTH  NPOTPAMMHOTO  Marepuana, CTYICHT  JIOIyCKaeT
CYIIECTBEHHBIE  OIMMOKH,  HEYBEPEeHHO, €  OOJIbLIIMMHU
3aTPY/JIHCHUSIMH BBINIOJHSCT TPAKTUYECKUE PAOOThI, YMECHUS U
HaBBIKH HE C(hOPMUPOBAHBI.




5 HpI/IMepbl OICHOYHBIX CPEACTB 1JIsl MPOBECACHUS TeKymei'l arrecranuu

5.1 Bonpocsl aJ1s1 codeceqoBaHus (YCTHOTO ONPoca):
1. Kakwue yncia Ha3bIBAIOT APOOHBIMHE?
2. Kakue onepanuy BBIIOIHAIOTCS HA MHOXKECTBE PAIlMOHAIBHBIX YUCEN?
3. Bepno nu yTBepxkaeHuE:
1) Ecnu HatypajabHOE YHCIIO JETUTHCS Ha 6, TO OHO JeNUTCs Ha 3;
2) Ecmu cymma IBYX 4Mcesl YETHOE YUCIIO, TO KaXKI0E€ CIaraeMoe YeTHO;
3) Ecnu npousBeneHne qBYX YHCEN PAaBHO HYJIIO, TO KXIbIii MHOXKHTEIb PABEH HYJIIO;
4) Eciu KyO HEKOTOPOTro YUCiIa JACIUTCS Ha 8, TO 9TO YHCIIO YETHO?
4. Kakoe 4uciio Ha3bIBaIOT HAUMEHBITUM (HauOOJIBIINM) 3HaYeHHE (DYHKITUU Ha MHOKECTBE?
5. Kakywo QyHKIIHIO Ha3bIBAIOT YETHOW (HEUETHOM )?
6. Kakum cBoiicTBoM oOnagaer rpaduk yeTHo# (HeueTHO) pyHKIMN?
7. CdopmynupyiiTe npru3HaK MOCTOSHCTBA/BO3pacTaHusl/yObIBaHUS (DYHKIIHH.
8. Kakyto TouKy Ha3bIBaIOT TOYKON MakCUMyMa (yHKIMU? TOUKOH MUHUMYMa (QyHKIUU?
9. Kakyto QpyHKIUIO Ha3bIBAIOT CTENEHHOHN (PyHKIMEN ¢ HaTypaJIbHBIM [TOKa3aTeaem?
10. Chopmynupyiite cBoiicTBa GyHKIUHU y = X",
11. Kakyro yHKIIMIO Ha3bIBAIOT CTENICHHOMN (DYHKIIMEH C [ENIbIM TIoKa3aTeiaem?
12. Kaxas durypa sBisiercs rpaduxom Gpynkmun y = x°?
13. Chopmynupyiite cBoiictBa Gpynkuun y =x", n € N,
14. Yto Ha3BIBAIOT KOPHEM N-H cTereHu u3 yucia a, ramen € N, n > 17?
15. IIpu KakuX 3HaYEHUSAX a UMEET CMBICII BEIPAKCHHE 2k+1,/q, ke N?
16. Yro Ha3pIBalOT apu(METHYECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEILHOTO YHCIIA a, TIe
neN,n>1?
17. Ilpu KaKuX 3HAYEHHUSX a UMEET CMbICH Bhpakenue?k~/a, ke N?
18. Copmynupyiite cBoiicTBa pynkimn y = 2k+14/q, ke N.
19. Chopmymupyiite coiicta pynkiuu y = 2k\/a, ke N.
20. ChopmynupyiiTe cBOWCTBa KOPHS N-i cTEeneHH.
21. Kakyto pyHKIMIO Ha3bIBAIOT CTENICHHON (DYHKIIHEW C pallnOHAIBHBIM MTOKa3aTenem?
22. ChopmynupyiiTe CBOWCTBA CTENEHU C PALlMOHATIBHBIM [TOKa3aTeNeM.
23. Kakoe ypaBHEHHE Ha3bIBAIOT UPPAITMOHAILHBIM?
24. O6e yacTH ypaBHEHHUS BO3BEJM B HEUETHYIO cTemneHb. O0s3aTeIbHO JIU UCXOAHOE U
MOJIyY€HHOE YPaBHEHUsI Oy1yT paBHOCUILHBIMU?
25. O6e yacTu ypaBHEHMs BO3BEIIU B UETHYIO CTeneHb. O0s3aTeIbHO JIM HCXOAHOE U MOJTyYeHHOE
ypaBHEHUs Oy1yT paBHOCHJIBHBIMU?
26. Kak MOKHO BBISIBUTH IOCTOPOHHHE KOPHU YPaBHEHUS?
27. Kakyto TeopeMy W Kakoe CJIEICTBHE M3 HEE WCIONB3YIOT NMPH PEHICHHH IMOKa3aTebHBIX
ypaBHEHH/HEPABEHCTB?
28. UTo Ha3BIBAIOT JIOTAPH(PMOM MOJIOKUTEITBHOTO Ynciia b mo ocHoBaHHO a7
29. Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM JIOTapU(PMUUECKUM TOKIECTBOM?
30. Kakoii morapu¢m Ha3bIBAIOT JECATUIHBIM?
31. ChopmynupyiiTe cBOICTBa JOrapupMOB.
32. Kakyro ¢pyHKIHIO Ha3bIBAIOT JIOTapU(PMUIECKOI?
33. Chopmynupyiite CBOMCTBA TOTrapu(PMHUISCKON (PYHKITHH.
34. Kakyro TeopeMy M Kakoe CIEJICTBHE M3 He€ NMPUMEHSIOT MPH PEHICHUH JIOTapH(pMHUIECKIX
ypaBHEHHI/HEPABEHCTB?
35. UTo HaA3BIBAIOT YIJIOM B OJUH pajran?
36. KakoBa paguanHast Mepa yria, paBHoro 1°?
37. Yemy paBHa JJIMHA YT OKPYKHOCTHU paauyca R, conepxareit o pag?
38. Uto Ha3bIBAIOT KOCHHYCOM yTJIa MIOBOPOTA? CHHYCOM yTJia TIOBOPOTa? TAHTEHCOM yTIia
noBopoTa?
39. KakoBa o6nactp onpeaenenus GyHKIHA y = sin X? y = COS X?



40.
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KakoBa 061acth 3Ha4eHui GyHKInU y = Sin X? y = COS X?

Yemy pasen sin (a+27n), rae N € Z? €os (a+2nn), tae n € Z?

Kaxosa o6nacTs onpenenenust GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2nn), rae N € Z?

Korna rosopsr, uto yroa o sBiserca yriaom | gerBeptu? |l werBepru? Il uerBepru? 1V
4eTBEPTHU?

Kakue 3Haku UMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B K&XKJ0U U3 KOOPAMHATHBIX YETBEPTEN?
Kakue u3 TpuroHomMeTpuueckux (GyHKIMN SBISIOTCSA YeTHBIMU, & KAKUE - HEYETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPHUECKUM TOXJIECTBOM?

Kakoe ToX1ecTBO CBA3BIBAET TAHIEHC U KOCUHYC OJIHOTO M TOTO K€ apryMeHTa?
Cdopmynupyiite npaBuiia, KOTOPIMU MOKHO PYKOBOZACTBOBAaThCA IIPU IPUMEHEHUH (HOPMYIT
IIPUBEICHUS.

UYro Ha3bIBAIOT apKKOCHHYCOM uucia b?

Kakoii Bug umeet ¢popmyiia KopHel ypaBHeHus C0S X = 1? cos X = 1? cos x = 1?

I[pu kakux 3HaueHusIX b uMeer KopHH ypaBHEeHHE SiN X = b?

Uto Ha3BIBAIOT apKCHHYCOM 4yuciia b?

YT0 HaA3BIBAIOT APKTAHIeHCOM Ymciia b?

HasoBute dhopmyny KopHel ypaBHeHus tg x = b.

Yo Ha3bIBAIOT NpUpPALICHUEM (PYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenessstoT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopMyIie ONpeAensioT yriioBoi ko puiMeHT kacaTenbHoH K rpaduky pyHKINN B
TOouKe?

Coopmynupyiite TeOpeMy O IPOU3BOAHOM: 1) CyMMBbI; 2) MPOU3BEIACHHS; 3) YACTHOTO.
Kakoii Buj MMeeT ypaBHEHHE KacaTelbHOU, MPOBEACHHOM K rpaduky GyHKIMK / B TOUKE C
a0CLIMCCOA Xn?

Cdhopmynupyiite mpu3HaK TOYKH MAaKCUMyMa; TOYKH MUHHUMYMA.

Onwumute, Kak HAUTH HanOoJIbIIee M HaUMEHbILee 3HaueHus AuddepeHuupyemoit GpyHKuun
Ha IPOMEeXYyTKe [a; b].

Onumure m1aH UCCIEA0BaHUS CBOMCTB (PYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT MIEPBOOOPa3HON TaHHON (PYHKIIMHU HA 3alaHHOM ITPOMEXYTKeE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO NIEPBOOOPA3HOM.

Kakyto 3amuch Ha3bIBalOT OOIIMM BHIOM TepBooOpa3zHbIXx QyHkimu f Ha 3amaHHOM
poMexyTKe?

Cdopmynupyiite npaBuia HaXoKACHUS IEPBOOOPA3HOM.

Kakyto ¢urypy Ha3pIBatoT KpUBOJIMHEHHON Tpanenuei?

ITo xakoil popMysie MOKHO BBIUMCIIUTS MJIOIA b KPUBOJIMHEHHOM Tpanenuu?

UYro Ha3bIBAIOT ONpeaenEHHbIM HHTErpaioM GyHkiun T Ha mpomexyTtke [a;b]?

Kakoe paBeHcTBO Ha3biBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKO€ MHO>KECTBO HA3bIBAOT YIOPSAIOUYEHHBIM.

YT0 Ha3BIBAOT MEPECTAHOBKON KOHEYHOI'O MHOXKECTBA?

Kak Ha3piBatoT 1 0003HAYAIOT MPOU3BEIEHIE EPBbIX N HATYPAIbHBIX Yncen?

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

YTo Ha3BIBAIOT pa3MEIICHHEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoil (opmysne MOXKHO BBIUHUCIUTH KOJUYECTBO pa3MELIEHUI M3 N-3JIIEMEHTHOTO
MHOXecTBa 10 Kk 371eMeHTOB?

YTo Ha3bIBAIOT COUYETAHUEM U3 N 3JIEMEHTOB 110 K 371eMeHTOB?

ITo kakoit popMyse MOKHO BBIYMCIUTH KOJIMYECTBO COYETAHHN M3 N AIIEMEHTOB 1o K
3JI€MEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXKECTBA?

YTo Ha3bIBAIOT pa3MeIleHHEM N-3JIEMEHTHOTO MHOXeCTBa 1o K 371eMeHTOB?



84. UTo Ha3bIBAIOT COUCTAHHEM N-3JIEMEHTHOI'O MHOYECTBA 110 K 351eMeHTOB?

85. Kakyro ¢opmyny HazpiBaroT OmHOM HbrOTOHA?

86. Chopmynupyiite cBolicTBa Tpeyroibauka [lackans u OnHOMHATBEHBIX KOI(DPUITEHTOB.
87. Kakue coObITHSI HA3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coObITHE HAa3bIBAIOT OOBEAMHEHUEM JABYX COOBITHI U KaK €ro 0003Ha4arT?

89. UeMy paBHa BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3BIBAIOT MEPECEUCHUEM JIBYX COOBITHI U KaK ero 0003HayaroT?

91. Kak MOYKHO BBIUYHCIUTH BEPOSITHOCTh OOBETMHEHHSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHUEM COOBITHS U KakK ero 0003Ha4a0T?

93. Kak MOXHO BBIYUCIIUTH BEPOSTHOCTH JIOTIOJIHEHUS COOBITHS?

94. Kakue nsa coOBITHS HAa3bIBAIOT HE3ABUCUMBIMU?

95. Kakue 1Ba COOBITHSI HA3bIBAIOT 3aBUCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3bIBAIOT CIy4aitHON BETMYNHON?

98. Uto Ha3bIBAlIOT MHOXKECTBOM 3HAYEHUH CITy4aliHON BEITMYUHBI?

99. Yro Ha3bIBAIOT pacHpeeICHHEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OMHOMHUATIBLHBIM?

101. Yto Ha3BIBAIOT MATEMATUYECKUM OXKUJAAHUEM CIIYYalHON BEIUYUHBI?

102. Kak B MaTemMaTHKe Ha3bIBaIOT IIEPBOHAYATIBHBIC TOHATHUS, KOTOPBIM HE JJAIOT ONPEaeIICHUS?
103. Kakue ¢urypsl BXOJSIT B CIIUCOK OCHOBHBIX MOHSTUN CTEPEOMETPUU?

104. B xakom ciy4ae TOBOPST, UTO MpsiMasi IePeceKaeT MI0CKOCTh?

105. B kakoMm ciydae TOBOPSAT, YTO INIOCKOCTU MEPeCceKaroTcs?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

107. U3 xakux ¢uryp coCTOMT MOBEPXHOCTh MHOTOrpanHuka? Kak ux Ha3piBaoT?

108. Yro Ha3piBaroT pebpamu MHOTOrpaHHUKA? BepmmHnamu MHOrOrpaHHHKA?

109. Kakwie BUIbI MHOTOTPAHHUKOB BbI 3HaeTe? OMUIIUTE STH MHOTOTPAHHUKH.

110. Kakwue CymiecTBYIOT CIIy4and B3aMMHOTO PACTIONIOKEHUS IBYX MPSAMBIX B IPOCTPAaHCTBE?
111. Cdopmynupyiite mpu3HaK NapauieIbHOCTH IPSIMOM U MIIOCKOCTH.

112. Cdopmynupyiite mpu3HaK NapayuieIbHOCTH ABYX ITOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS MEPECEKAFOIIUMUCS MPSIMBIMH?

114. Yemy paBeH yroa Mex1y JByMs HapayljiedbHbIMU IPSIMBIMU?

115. Yto Ha3BIBAIOT YIJIOM MEXIY ABYMS CKPEIIMBAOIIMMHUCS MPSIMBIMU?

116. CdopmynupyiiTe npU3HAK NEPIEHAUKYIIPHOCTH MPSIMON U TIIOCKOCTH.

117. Yto Ha3bIBaIOT pacCTOSTHUEM OTTOYKH A0 IMJOcKocTu? PaccrosiHMeM oT mpsiMoil 10
napauienbHoi el miaockocTu? PacctosiHueM MeXAy IByMs apasieIbHBIMU IIOCKOCTAMU?
118. CdopmymnupyiiTe TeOpeMy 0 Tpex HepHeHINKYIApax.

119. Yemy paBeH yros Mexay MpsIMOI U IJIOCKOCTBIO, €CIIM MpsiMasi MapajuleiabHa MIOCKOCTH?
[Mpsimast mpuHaIeKUT IockocTu? TpsMast mepneHauKyIsipHa MI0CKOCTH?

120. Kakyto ¢purypy Ha3bpIBalOT JIMHEHHBIM YTIIOM JIBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIMYMHOMN JBYIpaHHOIO yria?

122. Kak HalTH pacCTOSIHUE MEXIY ABYMSI TOYKAMH, €CITH U3BECTHBI UX KOOPAUHATHI?
123. Kakoii BEeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJIyJIEM BEKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3BIBAIOT PABHBIMH?

127. Kak HaliTH MOJlyJIb BEKTOPA, €CIIM U3BECTHBI €r0 KOOPAMHATHI?

128. OnumumTe MpaBHUIIO TPEYTOIBHHUKA TSI HAXOXKICHUSI CYMMBI BEKTOPOB.

129. OnwumuTe npaBuiIo NapauenorpaMma Juist HaX0XKJICHUS CYMMBI IBYX BEKTOPOB.

130. OnummTe MpaBmiIo NapaUIeNenuea sk HaXOKACHUS CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBaIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. Cdhopmynupyiite coderaTelbHOS U paclpeIeIUTeIbHbIC CBOMNCTBA YMHOKECHHS BEKTOpa HA
YHCIIO.

133. Kakwue BeKTOpBI Ha3bIBAIOT MEPIICHIUKYISIPHBIMA?



134. Yto Ha3BIBAIOT CKAJISPHBIM ITPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBaIOT MHOTOTPaHHUKOM?

136. Kakwue rpanr MHOTOIpaHHHMKA HA3bIBAIOT COCETHUMHU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBHITYKIIBIM?

139. Yro Ha3BIBAIOT NPU3MOii?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBbI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsmMoir? HakiioHHO#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TIPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIABI0 OOKOBOM MOBEPXHOCTH ITPU3MBI?

145. Yemy paBHa mouiaib 00KOBON NOBEPXHOCTHU MPSAMOM IPU3MBI?

146. Yto Ha3BIBAIOT MapasuIeIICIIUIICIOM?

147. Kakue rpanu napajuienenureia Ha3plBaloT IPOTUBOJIEKAIIUMA?

148. Kaxkoi napasienenure Ha3bBatOT MPAMbIM?

149. Kakoli mapauienenumes Ha3blBalOT MPSIMOYTOJIEHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUAMHU MPSIMOYTOJILHOTO Mapaienenumnena?

151. Kakum cBoOMCTBOM 00J1aa0T JUATOHAIM Hapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaJpare IuaroHaid MpsiMOYToJbHOTO apalieNenuIe/a.
153. Yrto Ha3BIBAIOT MUPAMHION?

154. Yto Ha3BIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceueHue Ha3bIBAIOT JUArOHAILHBIM CEYCHUEM MTUPAMUIBI?

156. Kakyro nupamuy Ha3pIBalOT IPAaBUIBHOM?

157. Yrto Ha3pIBarOT anogeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH MTUPAMHIBI?

159. Yemy paBHa 1ioniaab 00KOBOW MOBEPXHOCTH MPABUILHONU MUPAMUIBI?
160. Onwummre, KaKOW MHOTOTPAaHHUK HA3bIBAIOT YCEUEHHON MHUPAMUION.

161. Onwumure 37€MEHTHl YCEYEHHON TUPAMUJIBL.

162. Kakyto yceu€HHYIO MUpaMUay Ha3bIBAIOT MPABUIIBHOM?

163. Yro Ha3bpBarOT anoeMoii MpaBUIbHON YCEYEHHOM MTUPaMUIbI?

164. Yto Ha3BIBAIOT IUIOMIA/IbI0 OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaAMUIbI?
165. Yemy paBHa momiais 60KOBOH MTOBEPXHOCTH MPABUIHLHON YCEUEHHON ITUpaMuIb1?
166. Kakoe Teno Ha3bIBAIOT IIMJIUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOH MOBEPXHOCTHIO IFIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSAMU LIUIUHAPA?

169. Kakoe Teno Ha3bIBAIOT TEJIOM BpPAIICHUS?

170. Yto Ha3BIBAIOT OCEBBIM CEUECHUEM LIUITUHApA?

171. U3 kakux Guryp cocTouT pa3BEpTKa MIHHAPA?

172. Tlo kako#t popmyIie BBIYUCISIOT IUIONIA(b OOKOBOH MOBEPXHOCTH IIMIINHApA?
173. Tlo xakoii (hopMyIie BEIUUCISIOT TUIOIIAIh MTOTHON TOBEPXHOCTH LIUIUHApA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. Onwumure, 4TO HA3BIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaroT ocHOBaHUEeM KoHyca? Ocbhio koHyca? BricoToii kKoHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCA?

178. U3 vero cocTouT pa3BépTra KoHyca?

179. Yto mpuHMMAIOT 3a MJIOalb OOKOBOW MOBEPXHOCTH KOHYCA?

180. Ilo kako# popmyIie BEIYUCISIOT TUIOMAb OOKOBOM MIOBEPXHOCTH KOHYCa?
181. Ilo kakoit popmyIie BBIYUCISAIOT IJIOLIA (b IIOJIHOW MOBEPXHOCTH KOHYyca?
182. Yto Ha3bIBAIOT OOKOBOH IMMOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. Uto HaA3BIBAIOT OCEBHIM CEYEHHEM YCECUEHHOTO KOHYCa?

184. Yto mpuHUMAIOT 3a TUIOMIA/Ib OOKOBOH MOBEPXHOCTH YCEUEHHOTO KOHYCa?
185. [lo kakoit popmyIie BBIYUCISAIOT IO OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa?
186. Yto Ha3bIBaroT chepoii?



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

Yto Ha3pIBAIOT IAPOM?
UTo Ha3BIBAIOT AMAMETPOM Iiapa?
Urto Ha3piBatOT 00BEMOM TENA?

5.2 IlpumMepbl caMOCTOATEILHBIX PadoT

UTto Ha3BIBAIOT painycoM cepsl; quameTpoM chepbr?
Yemy paBen auametp cepsl, eciia e€ paauyc paBeH I?

YTo 3HAYUT U3MEPUTH 00BEM MHOTOIpaHHUKA?

[To kakoii hopmyIie BEIYHCISAIOT 00BEM MPU3MBI?

ITo kako# hopmyJsie BEIYUCIAIOT 00BEM TUPAMHUIBI?

ITo xako¥ hopmysie BEIYUCIAIOT 00BEM yCeUEHHON TUPaMUIbI?
ITo xakoii popmyne BEIUUCIAIOT 00BEM KOHYCa?

ITo kako¥ hopmyJsie BEIUUCIAIOT 00BEM yceu€HHOTO KOHYyca?
ITo xakoii popmyiie BEIYUCISIIOT 00BEM HUIMHApA?

ITo xakoli (hopmyJie BEIYUCISAIOT 00BEM T1apa’?

UTto Ha3bIBaIOT IUIOIIA/IbI0 TIOBEPXHOCTH 1Iapa?

ITo xakoii (hopmysie BEIMUCISIOT TUIOMaAb chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHsTHs 0 YUCIIE.

Bapuanr 1
1. IlpencraBbTe B  BHAE  OECKOHEUHOM
JNIECATUYHOMN MePUOIUYECKON ZIpodu
panMoHaIbHBIC YHCTIA!
23 —58-—41:
4 7 15 6
2. Haiigute 3 apobu, xoropeie OyayT

0O0JIBIIE -, HO MEHbIIIE 5.
11 11

332BI)I‘1]§CJII/I”11§ )
1 1 (4 -2 + - (4,254 — 1,134:0,28)

® W 1@ 3
+1,114
4. Beruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpa3yiite (ympocturte)
paloOHAILHOE BBIPAKEHHE:
y: 1—x2 1-—xy?

x+1 y—1 y—1
6. Pemmre ypaBHeHuE:
2x*—=5x2+2=0
7. Pemurte HEpaBEHCTBO:
(Bx—2)2—4x(2x—3)=0

Bapuanr 2
1. IlpencraBeTe B  BHIE OECKOHEYHOU
JEeCATHYHOM NEePUOANYECKOM Ipoou
panroHaIbHbIE YUCTIA!
31, —6:5:—52:
4 13 11 9

2. Haiigute 3 npo6u, KoTopsie OyayT Oomblie
S, HO MeHbIIE £,
13 13

3. Boruncnure:
1 61 1 7
6——(B——4—)] (—:2— + 1,34
8.6 4 (590 12)] (4-0 12+ 34)
4. Bpraucante npuOIuKEeHHO:
1,0015
5. TIpeobpa3syiiTe (ynpocTuTe) paoHaIbHO
BBIpKCHHUE!

a b—a?b b?2—-a
ab+b ab—a b—1
6. Pemmre ypaBHEHUeE:
2x*—=3x24+1=0
7. Pemmre HEpaBEHCTBO:
x(3x—2)—(2x—-3)2<0

11

2. CamocTtositenbHas pabota Ne2. dyHkuuu u rpadpuku

Bapuant 1
1. Oyukuus 3amana opmynoit f(x)
Haiigure: a) £(1); 6) £(0).
2. Haiimute o0macTh ompeneneHus (HyHKIHA
f(x) =vVx—3
3. HaiimuTe MHOXECTBO 3HaYeHH ()YHKIIHA
fx) =x2+4
4. SIBnseTcst M YETHOM WM HEYEeTHOU
byukuus: a) f(x) = 7x3 — 5x5;

— x—3

—

x+4

BapuanT 2
1. ®ynkust 3amaHa gopmyiaoi f(x) = x=3,

x+4
Haiigure: a) f(2); 6) f(—1).
2. Haiimute obnacte ompeneneHus: QpyHKIHH

fx)=vx+4
3. HaiimuTe MHOXECTBO 3HAaYeHHU (DyHKIHH
f(x) =2x2 -1

4. SIBngercs WM YETHOW WIA HEYETHOH
byukuus: a) f(x) = x5 + 2x3;




6) f(x) —X‘

8
5. Ha pHcyHKe n3o0pakeH rpaduk QyHKIIUU

y = f(x), onpejeneHHOl Ha TPOMEKYTKE
[-3,5; 5]. IToap3ysce rpadukoM, HalIUTE:

a) f(=2);

0) 3Ha4YeHus X, pH KOTOpbIX f(x) = 3;

B) HyJIU (DYHKITUY;

r) HauOOJIbIICE U HAMMEHBILIEE 3HAYCHUS
byHKINH;

1) 00acTh 3HaYCHUH QYHKIINH;

€) KOJIMYECTBO KOpHe# ypaBHenus f(x) = aB
3aBHCHMOCTH OT 3HAYEHHS A

7Y

7

-

=¥

AT EIERLEE A

T g
.
b |

. |
[ |

6. Ha pucynke nzo0paxken rpaduk QyHKIUN
y = f(x). Iloctpoiite rpaduk HyHKIMH:
a)y=f(x)+2;6)y=f(x—3).

¥ A

0) f() =X

5. Ha pucynke n3o0paxxeH rpaguk QyHKIIUN
y = f(x), onpeneneHHo#i Ha IPOMEKYTKE
[-4; 5]. TTonb3yscek rpadbukoM, HalaUTE:

a) f(—2);

0) 3HaueHus X, pu KOTophix f(x) = 3;

B) HYJU (QYHKIINH;

) HanOOJIbIIIEEe U HAUMEHbBIIIEE 3HAYCHHUS
byHKINY,

1) 001acTh 3HAYCHUH (QYHKIINH;

€) KOJIM4eCTBO KOpHeH ypaBHeHus f(x) = a B
3aBUCHMOCTH OT 3HAYCHHS A

HEREERERY X [
| _§ A 1
— 3 r
HENEERERAN \ ]
Tt I+ - A S S | .
B EEAY NN WY ARk
N Ll V| U/
2 H |
Ll L[l __I__" L] |

6. Ha pucynke u3o0paxen rpadpuk GpyHKIHH
y = f(x). Iocrpoiite rpaduk GyHKIUM:
a)y=f)+2;6)y=f(x-3)

i
HHAH

=Y

iR

]
——
1
F
=
-

3. CamocrosrenbHas pabota Ne3. Kopuu, crenenu u jorapu@mel

Bapuant 1
1. ®yukwus 3agana Gopmysnoi f(x) = x16.
Cpasuure f(5,6) u f(2,4).
2. Haiinute 3HaueHue BBIpa)KeHI/IH

a) 33v/8 + 45v/=32 + ~/625; 6)_3_

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

a) 8a3; 6) Vm2im.

5. Haiigute 3HaueHNe BoIpaKEHUS:

Bapuant 2
1. ®yuxus 3agana opmynoi f(x) = x1°.
Cpasuure f(3,6) u f(1,8).
2. Haiingure 3naueHue Bpra)I<eHH$I

a) 5+/16 — 23v=216 — 664, 6)1_

3. Pemmure ypaBHeHHE V=2
4. YnpoctuTe BbipaxeHue:

a) 8/a’; 6) V3 Vms,

5. Haiinute 3HaUeHNE BBIPAKEHUS:




T
a) 1253 6) 3208,
6. I[IpencraBbTe BRIpAKCHHE B BUJE CTEIICHU
WJIY TIPOU3BECHUS CTENECHEH

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

1
m—3m3
8. Coxkparute n1podbp —2——
m3—3
9. Pemute ypaBHEHHE
5¥+1 —3.5x =250
10.Haiigute obnacTs onpeaeneHus GyHKIUU
y =1g(4x —1)
11.Pemure ypaBHEHUE
logi(3x + 4) = -2
3

12.Pemrte HepaBEHCTBO
logoo(x — 4) =1logoo(8 — x)
13.BbruncinTe 3Ha4€HUE BBIPAKCHUS
logo 27 + logo 3
2log2 6 — log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + log2(x —3) = 2
15.Pemute HepaBEeHCTBO
logos?x —logosx —2=>0

1
a) 32-5; 6) 16125,
6. IIpencraBbTe BBIpaXXCHHE B BUJE CTEIIEHU
WJIM TIPOU3BE/ICHUS CTETICHEH

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Pemmre ypaBHenue V2x + 48 = —x

2
m+7m5
8. Coxparute 1podbh —s——
m5+7
9. Pemmre ypaBHeHHUE
2% 4+ 2x3 =72
10.Haiinure obnacts onpenencHus: GyHKIIUA
y = 1g(6 — 4x)

11.Pemnre ypaBHEHHE
logo.1(10x — 7) = —1
12.PemTe HEPaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.Bbluncnure 3Hau€HUE BBIPAKEHUS
logs 128 — logs 2
2loge 2 + loge 9
14.Haiinure KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.PemmuTe HEpaBEHCTBO
logo.2s?2 x + logozsx —2 >0

4. CamocTtosarenbHas padora Ne4. OCHOBBI TPUTOHOMETPUU

Bapuant 1

1. HaiiguTe 3HaUE€HUE BHIPAKEHUS
T
3
2. YnpocTute BbIpaxKeHHe

cos? a + sin? a + tg2f
3. Ympoctute BbIpaxKeHHE:
a) cos(a — B) —cos(a + B)
0)sin  cos 4 + cos ff sin4f

2tg ctg (— =) + 2sin—
g—ctg( 6) COST sin

sin 2a
2sina
4. Jlano: sina= —=2, cosf=—-12 1<
13 13
a <3_2”, ’TE< B < m. Haiigure sin(a + )
5. JlokaxxuTe TOXKIECTBO:
1
— = tg2a
1—-tga 1+ tga 8
6. Pemmre ypaBHeHHe sin 4x = —2

2

7. Pemmre HepaBeHCTBO cos x < 1
2

Bapuant 2
1. Haiigute 3HaueHNe BBIPAKEHUS
2te (=5 ctg =+ sin o — 4 cos
g( 6)cg3 sin — cos
2. YrupocTuTe BBIpaKEHHE

cos? a + sin? a + ctgla
3. Ympocture BbIpaKeHHE:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4a
2cos a
sin 2a
4. Nano: cosa = 0,6, sinf =-— 0,8,3_2" <

a<22mrt<f< 3_7;. Haiinure cos(a + )

5. JIOKakKHTE TOXIECTBO:

tga tga
+ = tg2a
1—-tga 1+ tga _
6. Pemmre ypaBHeHnue cos 6x = —¥3
2

7. Pemmte HepaBeHCTBO Sin x > Y3
2

5. CamocTtositenbHas pabota Ne5. [IpousBoaHas u e€ npuMeHeHue




Bapuanrt 1
1. Haiinure mpou3BogHy0 QyHKIIAN:

3 2
a) f(x) = St
0 f) =5,

B) f(x) = tg 4x

2. Beruncnute 3HaUCHHE MPOU3BOAHOM QYHKIIMH
f(x) = (3x —2)°BTOUKE X0 = 1

3. Haiinure nponsBosHyt0 GpyHKINU:

a) f(x) =Véx =7

6) f(x) = cos%

4, Teno pBuraercs mno KOOPAWHATHOMN

npsmoii mo 3akony s(t) = 3tz — 2t + 1
(mepeMernieHne n3MepsIeTCsl B METpax, BpeMst —
B CeKyHJax). YeMy paBHa CKOPOCTb Teja uepes
3 ¢ mocJie Havaia JABHKEHHUSI?

5. YUemy paBeH yrioBod ko3(pduImeHT
KacaTelnbHOU K rpaduKy GyHKIIHH

y =x3—2x
B TOUKE C abCIMCCOoi xo = —1?
6. Kakoe ypaBHEHHE MMeET KacaTellbHas

k rpaduxy pynxuuu f(x) = %B TOUKE C
x—
a0CLIMCCOH xo0 = 2.
7. Yemy paBHO HaWMEHbINIECE 3HAYCHHE
byukimn y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite hyHKITHIO

y = 16x3 — 12x2 — 4
U TIOCTpoiTE €€ rpadukK.

Bapuanr 2
1. Haiimure mpou3BOAHYIO QYHKIIUHU:

4 3
a) f(x) = iy
0 f@) =1,

B) f(x) = tg 2x

2. BolumcionTe 3HaYeHWE IIPOM3BOAHON (YHKIMH
f(x) = (3x + 4)*BTOUKE X0 = 1
3. Haiiaure npon3BoaHyO QYHKIHH:
a) f(x) =v8x +1
6) f(x) = sinT’;
4. Teno nBuraercs Mo KOOPAMHATHOM MPAMOK
1o 3aKOHY s(t) =3t2—-2t+ 1
(mepemelnieHne u3MepseTCs B METPax, BpeMs —
B CEKyHax). YeMy paBHa CKOPOCTb TeJla uepes
4 ¢ mocne Havasa ABUKEHUS?
5. Uemy paBeH yrioBoi KO3PPHUIHCHT
KacaTeNbHON K rpaduKy GyHKIIHH

y =x3—2x
B TOUYKE C a0CHUCCOM xo = —2?
6. Kakoe ypaBHeHHE MMeEET KacarelbHas K
rpaduxy ¢pynkuuu f(x) = 5%*t% p touke c

x—4

abcimccoi xo = 1.

7. Uemy paBHO
byukun y = x + 4 na npomexytke [1;3]?
X

HauOoJIbIIIEE 3Ha4YCHUC

8. Uccnenyiite pyHKIUIO
y = 2x3 +9x? + 12x
U TocTpouTe e€ rpaduk.

6. CamocTositenbHast padoTta Ne6. IHTerpan u ero npuMeHeHue

Bapuant 1
1. Haiigute oOmmii BU mEpBOOOPa3HOI

byHKIMN:

a) f(x) = x*
0) f(x) = sinx
B) f(x) = 2%
nf(x)=x
m f(x) =4
e) f(x) = eb*

2. Oynkuus F sBusercs mepBooOpa3HOA
¢yukuun f(x) = x — 3. Uepe3 kakyw wu3
JAHHBIX TOYEK MPOXOIUT rpapuk pynkuuu F,
ecmu F(2) =5?

a) (0;8); 0)(-2;17); B)(1;55); 1) (4;4).

3. Beruucnure uHTETpAN:

a) f03 x2 dx

Bapuant 2
1. Haitnure oOmmii Buja mepBOOOpa3HOMU

byHKIMN:

a) f(x) = x°
0) f(x) = cosx
B) f(x) = 3*
r) f(x) = 2x
N fl) =5
e) f(x) = e>

2. Oynknus F  sBiusercs mepBooOpa3HOiMA
¢yukuuu f(x) = x — 3. Uepe3 kakyio u3
JTAHHBIX TOYEK NMPOXOAUT rpaduk ¢pyHkuu F,
eciu F(2) =57

a) (0;8); ©0)(-2;17); ) (1;55); 1) (4;4).

3. Bwruuciure nHTErpa:

a) f04 2x% dx




6) [ sin 3x dx
9
T dx

B) onTC
3 sin 2

0 X
D)

4. Bpbruucaute IJIOIIAb
M300paXEHHON Ha PUCYHKE.

¢burypsl,

Y=C0sx

x
7 3 A
a ti 2
5. Haiimute moumaab — KpUBOJUHEHHOMN

Tpareiuu, OrpaHuYeHHON JTMHUAMU Y = 6X —
x2,y=0,x=1,x=3.

6) [3 sin 6x dx

4. Bpluucnure IJIOIAb burypsl,

N300paKEHHON Ha PUCYHKE.

4

5. Beramcnure IUTOIIA/Th ¢burypsi,
OTPaHUYECHHOW JIMHUSAMHU Y = X2,y = 2 — X.

7. CamocrositenbHas pabota No7. KomOunaropuka

Bapuant 1
1. CkonbkuMu crocobaMu MOT'YT CECTh B
aBToMoOmiIb Mapku «KammnHa» 5 uyenosek,

€CIIM  KAXKIObIM W3 HUX MOXKET OBITh
BOJIHTEIIEM?
2. Yepes KEIe3HOJOPOKHYIO CTAHIIUIO

JOJDKHBI OJTHOBPEMEHHO TpoTH 3 moe3na.
CKOJBKMMH  CIIOCOOAaMHU  IUCHETYEP MOKET
OpraHu30BaTh MPOXOKICHNUE COCTABOB, €CITH B
€ro pacnopsHKEHUHN 5 CBOOOIHBIX MyTei?
3. Pemmre B HaTypasbHBIX YUCIIaX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMU3HAYHBIX YHCET,
KOTOpPBIC HAIEJIO IeIATCs Ha 257
5. Pemmre B HaTypalbHBIX YUCIaX ypaBHEHUE
Cz2 =120

X
6. Ha npsmoii otmernnn 12 Touek, a Ha
napauieIbHOM el mpsiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YEThIPEXYTrOJIbHUKOB c
BEPIIMHAMH B 3TUX TOYKaX?
7. Jlns mkonbHOM JioTepen moAaroToBuau 100
OWIeTOB, W3 KOTOPHIX 12 BBIUTPHIIIHBIX.
[lepBblii  yuenuk BbiOupaer Hayrag 10
OomnetoB. CKOJIBKO CYIIECTBYET BapHAHTOB,
OpU KOTOPHIX OH BBIOEpET HE MeHee 2
BBIMTPBILIHBIX OUIIETOB?
8. HaiinuTe oTHOIIEHHE CyMMBI YHCET B

BapuanT 2
1. Ckonbkumu criocobamu MO>KHO
pacnpeneNnuTh S ASKYPHbIX IO 3TakaM B
MATUATAKHOM OOLIEKUTHH?
2. Yepe3  KENE3HOJOPOKHYIO  CTAHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpOUTH 4 moesza.
CKonpKMMHU  cITIOCOOaMH  IMCIIETYEP MOXKET
OpraHu30BaTh MPOXO’KJIEHNUE COCTABOB, €CIIU B
€r0 pacropsHKeHUN 6 CBOOOTHBIX MyTeH?
3. Pemmre B HaTypaJIbHBIX YMCIaX YpaBHEHUE
A2 =20

X
4. CKOBKO  CYIIECTBYET  IIECTH3HAUYHBIX
qucell, KOTOPhIE HAIeO JeaTcs Ha 257
5. Pemmre B HaTypasIbHBIX YMCIaX YpaBHEHUE
C*2 =66
X

6. Ha mpsamoi#i otmermim 14 Todek, a Ha
napasienbHoi eit mpsmoit — 9 Touek. CKonbko
CYIIECTBYET YETHIPEXYTOJILHUKOB c
BEpIIMHAMHU B 3TUX TOUKaX?
7. Jns mkonpHOU jotepen noarorosuiu 200
OUJIETOB, U3 KOTOPBIX 25 BBIMIPHIIIHBIX.
IlepBerii  yuyenuk BeiOMpaer Hayrag 10
6unetoB. CKOJIBKO CYIIECTBYET BapUaHTOB,
pH KOTOPBIX OH BBIOEpET HE MeHee 2
BBIMTPBIIIHBIX OMIETOB?
8. HaiimuTe oTHOIIEHUE CYMMBI YHCEIT B
100-#i ctpoke TpeyroabHuKa [Tackans k cymme
gucen B 200-# cTpoke




100-# ctpoxke TpeyronbHuKa [lackans k cymme
yucen B 200-i cTpoke

8. CamocrosrenbHas padota Ne§. DneMEHTHI TEOpUU BEPOSTHOCTEH M MaTeMaTUYeCKON

CTaTUCTHUKHU

Bapuant 1
1. B kopoOke nexar 15 mapukos: 10 cunux u
5 zenenbix. KakoBa BeposSITHOCTH TOrO, YTO
HayraJ B3sTHIA M3 KOPOOKH IIAPUK OKAKETCS
KENTbIM?
2. BeposTHOCTh KyNUTh OpakOBaHHYIO TMapy
camor Hekotopoi ¢upmsl coctasiser 0,023.
Ckomnpko OpaKOBaHHBIX nap o0yBH
rapaHTUPOBAHHO coAepkUT maptus u3z 1000
nap caror 3Toi Gupmb1?
3. [lpy  mpoBemeHWHM  OSK3UT-TIOJIA  OBLIO
ompomeHo 15 Tteicsu w3bmpartenel, cpeau
kotopbix 600 mporosocoBasu «IIpoTuB Beex».
OrneHnTe BEPOSTHOCTH COOBITHS, TP KOTOPOM
usbuparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HAMCaHbI yncia 1,
3, 5, 7, Hayrajg  MOCIeA0BaTEIbHO
BBIKJIAZIBIBAIOT B psia. KakoBa BepOsSTHOCTH
TOT0, YTO MOCJIETHEH MOJOXKaT KapTOUKy C
qHUCIIOM 57?
5. KakoBa BepoATHOCTH TOro, 4YTO IMIpH
o 0pachIBAaHUH JBYX UTPATBHBIX KyOHMKOB Ha
OJIHOM W3 HUX BBIMAJIET €AUHUIIA, a HA IPYTOM
— Tpoiika?
6. UeMy paBHa MeauaHa
Ia”HEBIX: 2, 2, 3,4,5,6,13?
7. OHOBpEMEHHO MOAOPOCHIN TPU MOHETHI.
KakoBa BeposITHOCTB TOT0, UTO POBHO Ha ABYX
U3 3TUX MOHET BhINajeT repo?
8. B smuke nexar s01moku Tpex coptos: 20
xenteix, 10 3enensix u 30 xpacubix. Kakoe
HaMMEHBIIIee KOJIMUYECTBO SOJIOK HAJIO IOCTATh
U3 fIUKa Hayraja, 4To0bl TapaHTUPOBAHHO
B35Th IO KpallHEH Mepe OJHO KEJITOE W JBa
KpacHBIX si6moka?

COBOKYITHOCTU

BapuanT 2
1. B kopoOke nexart 15 mapukoB: 12 cunux u
5 3eneHblx. KakoBa BEpOSTHOCTH TOTO, YTO
Hayraj B3SAThIA U3 KOPOOKU MIAPUK OKAKETCS
KENTbIM?
2. BeposTHOCTh KyNUTh OpakOBaHHYIO Iapy
canor Hekotopoi ¢upmbsl coctasiser 0,015.
Ckonpko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXHUT maptusi u3z 2000
nap caror 3Toi GupMbI?
3. Ilpy  mpoBeneHWHM  OSK3UT-TIOJIA  OBLIO
omnporieHo 15 Teicau wu3bMparenei, cpenu
koTopbix 1500 mporonocoBanu 3a «Kanaumgara
H». Ouenure BepOSTHOCTH COOBITHS, IPHU
KOTOPOM H30HpaTeNb roJIoCyeT 3a
«Kagonmara Hy.
4. Kaprouku, Ha KOTOPBIX HaMMcaHbl uncia 1,
3, 5 7, Hayrax  IOCJIEIOBATEIILHO
BBIKJIQ/IbIBAIOT B psiA. KakoBa BeposSTHOCTH
TOTO, YTO IOCJICTHEH TOJIOKAT KapTOYKYy C
yuciom 3?
5. KakoBa BepoOSTHOCTH TOTO, HYTO IIPH
no10pachIBaHUH JIBYX UTPATbHBIX KYOMKOB Ha
OJTHOM W3 HHX BBITIQJICT MATEPKA, a Ha IPYroM
— OBOMKaA?
6. Uemy paBHa MeauaHa
mauuex: 2, 3, 3, 4, 6, 6 ,16?
7. OIHOBPEMEHHO TOJAOPOCHIIA TP MOHETHI.
KakoBa BepoATHOCTH TOT0O, 4YTO POBHO Ha
OJIHOM U3 3TUX MOHET BBINAJIET TepO?
8. B smuke nexar si6moku Tpex coptos: 20
xenteix, 10 3enennix U 30 kpacHbix. Kakoe
HauMEHbIIIee KONYEeCTBO sI0JIOK HAI0 10CTaTh
W3 SIIUKa HayrajJ, 4TOOBI TapaHTUPOBAHHO
B3iTh O KpaliHel Mepe /Ba 3eleHBIX U JBa
KENTHIX 10I0Ka?

COBOKYITHOCTH

9. CamoctositenbHas padoTta Ne9. [IpsiMble U TUIOCKOCTH B TPOCTPAHCTBE

Bapuant 1

1. Yepes xonubl orpe3ka MN u ero cepenuny
K mpoBeneHbl mapajuieibHble  IpSIMBIE,
NIEPECEKAIOIINE HEKOTOPYIO IIJIOCKOCTh O B
toukax M1, N1, K1 cootBeTcTBerno. Hatimure
iy otpeska KKi, ecnu orpezok MN He
nepecekaet miockocth oo 1 MMy =22 cm, NN1
=8cm.

BapwuanT 2

1. Yepes konIsl otpeska AB u ero cepeauny
C mpoBeneHBbl TapaIebHBIE — TPSIMBIC,
MEePECEKAIOIINEe HEKOTOPYIO IJIOCKOCTh O B
toukax A1, Bi, m Ci, CcOOTBETCTBEHHO.
Haiinure mmny orpeska CCi, ecnmu oTpe3ok
AB He nepecekaer miockocth o U AAl = 18
cM, BB1 =10 cm.




2. Touku A1, B, Ci1 —
npoekuuu BepuH A, B, u C
napamenorpamma ABCD Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBeHHO.  [loctpoiite
IIPOEKLNIO BepiinHbl D napannenorpamma Ha
3TY IJIOCKOCTb.

napajjiCJIbHBIC
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3. Yepes Bepmmuny npsamoro yrima C

npsAMOyroJibHOTO TpeyroiapHnka ABC k ero
TUIOCKOCTH TIpoBelieH meprneHaukynsp CM.
Haiingure amuny ctoponsl AB TpeyronpHuka
ABC, ectu CM =8 cMm, BM =17 cm, £CAB =
30°.

4. Yepes Bepmmny D npsmoyroiabHuka
ABCD « ero IUIOCKOCTH  TPOBEICH
neprnenaukynsap DE. Touka E ynmanena ot
ctoponbl AB nHa 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinute nnuny nuaronanu BD,
eciim DE = 8 cm.

5. Yros MeXy II0OCKOCTSIMHU TPEYTOJIbHUKOB
ABC u ABD pagen 45°. Tpeyronsauk ABC

— PaBHOCTOPOHHHII €O CTOPOHOH 4+ 3 CM,
tpeyroasHUK ABD — paBHoGenpennsiii, AD
=BD =+/14 cwm. Haiinure mHy otpeska CD.

2. Touku Ai, Bi, u Di— mnapannensHbie
npoekuuu BepmvH A, B u D
napamenorpamma ABCD  Ha HekoTopyro
IUIOCKOCTh ~ COOTBETCTBeHHO.  [loctpoiiTe
IpoekuMio BepmHbl C napaenorpamma Ha
3TY IJIOCKOCTb.

Bl ®
A1 e
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3. Yepes Bepumuny npsmoro yriaa C

npsiMmoyroJjibHoro TtpeyroiabHuka ABC k ero
TUTOCKOCTH TIpoBeAeH mnepneHaukysip CD.
Haiigute mnuny croponst AB TpeyronbHuKa
ABC, eciu AD =20 cm, CD = 16 cm, £CAB
= 60°.

4. Yepes BepmmHy A OpAMOYIrOJIbHUKA
ABCD Kk ero ImUiOCKOCTH  TIPOBEACH
nepnesaukyisap AP. Haiiaurte nnuny 3Toro
neprnenaukyispa, eciu BC =12 cm, DB = 13
cM, a Touka P ynanena ot npsimoit BC Ha

V106 cwm.

5. Vron MexIy IIOCKOCTSIMHU TPEYTOJbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC = BA
=20 cm, KC = KA = 15 cm. Haitaure nnuny
otpe3ka BK.

10. CamocrosrenbHas pabota Nel(0. KoopnuHaTel ¥ BEKTOPHI

Bapuant 1
1. Jauer Toukm M(3;-2;1) u  N(5;2;-3).
Haiinure koopauHatel cepeannbl otpeska MN
U €T0 JJINHY.
2. lausl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiigure:
a) KOOPJMHATHI BEKTOPOB Bt /&
6) Moy/ b BeKTOpa B
B) KOOpIMHATHI BekTOpa NE 2/8— 36
3. CymecTByeT U mapajuielbHbIM MEPEHOC,
npu KOTopoM oOpazom Touku M(4;3;4)
apiserca Touka Mi(1;3;0), a o6pazom TOUKH
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepIIrHBI
napautenorpamma ABCD, touka O(1;3;2) —
TOYKa TNEpeceyeHHsi ero  JauaroHalyiem.
Haiigure xoopaunartel BepmuH C u D
napasesnorpamma ABCD.

Bapuant 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinute koopannaTsl cepeaunsl oTpeska MN
U ero JUINHY.
2. Daubl  toukm A(-4;-2;1),
C(2;1;-3). Haiiaure:
a) KOOPJMHATHI BEKTOPOB B A
6) MOIy/ b BeKTOpa /B
B) KOOpMHATHI BekTopa M 3B— 24
3. CymecTByeT U mapajuiesIbHbIM MEPEHOC,
npu  KOTOpoM obOpa3zom Ttouku M(-1;3;-4)
sBisieTest Touka M1(4;5;-7), a 06pa3omM TOYKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Toukn A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepinHbI napauienorpamma ABCD.Haiinure
KoopauHaThl BepmrHbl C mapaiienorpamma
ABCD u k0oopJHATBI TOUKH ITEPECEUECHUS €TI0
JaroHayeH.

B3;-1;-1) w




5. aubl BekTophl A-2;8;-4) u b1;-4:K). [Tpu
KaKOM 3HaueHnH K BEKTOPH a b

a) KOJIJTMHEAPHBI,
0) mepneHIUKYISIPHBI?

5. Jlausl BekTopsl a(1;-4;-3) u Kk5;p;-15).
IIpy KakoM 3HAYEHHUH P BEKTOPH M b

a) KOJJTMHEAPHHBI,
0) nepreHIuKYISIPHBI?

11. CamocTtositenbHas padota Nel 1. MHOTOTpaHHHKY U KPYTJIbIE TEIa

Bapuanr 1
1. OcHOBaHMEM TPSAMOW TPHU3MBI SIBIISETCS
MPSMOYTOJIBHBIA  TPEYrOJbHUK,  KaTEThI

KoToporo paBHel 6 cM u 8 cm. Haiinure
IJIOMIA/b TIOJTHON MTOBEPXHOCTH MIPU3MBI, €CITU
e€ 60KkoBOE PedpO paBHO 5 CM.

2. BokoBoe pebpo MIPaBHIILHOM
YEThIPEXYroJIbHON nmupamMusl paBHo 10 cm, a
Beicora — 8 cM. Haligure miomans
JMaroHaJIbHOTO CEUEHUS MTUPaMUJIBL.

3. Panuyc ocHOBaHUS KOHYcCa paBeH 5 cM, a
obpasyromass — 13 cm. Haiiaure miomanp
OCEBOI'0 CEUYCHHUS KOHYCA.

4. Ha paccrossHuu 4 cM OT IIeHTpa Iapa
npoBefieHo ceueHrne. OTpe3oK, COeTUHSIIONTHIA
IEHTp IIapa W TOYKY MEPECEUCHHS DSTOTO
CEUeHHUs C MOBEPXHOCTHIO MIapa, o0paszyeT ¢
IockocTeio cedeHus: yron 30°. Haiiaure
IJIOLIA/1b CEYECHMS.

5. Beicora mmnmHIpa paBHa 8 cM, paamyc
ocHOBaHMs — 5 cM. Ha pacctostnuu 4 cM oT ocu
UWIMHIpA TapauleTbHO €l IpoBeIeHO
ceqyenue. Haiinure miomans 3Toro Ce4eHus..
6. OcHOBaHUEM MPSMOIl TPU3MBI SBISETCS
MPSIMOYTOJIBHHK, OJHA W3 CTOPOH KOTOPOTO
paBHa 15 cMm, a quaronans — 17 cm. Haligure
00BEM MPU3MEIL, ecii €€ BbicoTa paBHa 10 cMm.
7. OcHOBaHUEM MTUPAMHU/TBI SBIISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiimute oObem mnupamuabl, eciu e
BBICOTA paBHA 6 CM.

8. O0bem mmapa paBeH 36m cM
IUaMeTp Imapa.

9. OceBoe ceueHWe KOHyca — IPaBHIIBHBINA
TPEYroJibHUK cO cTopoHOoM 4cm. Haiiaure
0o0beM KoHyca.

10. B HWKHEM OCHOBaHHWM IHJIMHApA
MpoBeJicHa XOpJia JUIMHOW 6 cM, KOTOPYIO
BUJTHO W3 IEHTPAa BEPXHETO OCHOBAHUS IOJ
yriom 60°, a U3 eHTpa HUKHETO OCHOBAHUS
— mox ymiom 120°. Haiimute 1uromans
OOKOBOI MOBEPXHOCTH LIUIUHJIPA.

3, Haiinure

Bapuanr 2
1. OcHoBaHMEM MPAMON TPHU3MBI SBIISIETCS
paBHOOGIPEHHBIN  TPEYroJIbHUK, OOKOBas
CTOpPOHA KOTOPOro paBHa 17 cM, a OCHOBaHUe
— 16 oM. Haiigute mnmomanpr MOTHON
MOBEPXHOCTH IIPU3MBL, eciIH e€ 60KoBOE pedpo
paBHo 10 cm.
2. JlnaroHanp OCHOBAHHUS MPaBUJIbHOMN
YeTBIPEXYT0JIbHOM NUpaMuibl paBHa 24 cM, a
O6okoBoe pebpo — 26 cm. Haitnure momanb
JUArOHAILHOTO CEYCHUS TUPaAMUJIBI.
3. BricoTa koHyca paBHa 6 cM, a oOpa3yrorias
— 10 cm. Haiinure miomaab 0CeBOro ceyeHus
KOHYca.
4. Paguyc mapa paBeH 17 cm. Haiigute
IJIOMIAh  CEYEHHUs Iapa  IJIOCKOCTBIO,
KOTOpas yJajieHa Ha 15 cM oT 1eHTpa mapa.
5. B  HIWKHEM  OCHOBaHMHM  IWJIMHApA
IpoBeJeHa XOp/a ATUHON § cM, HaXOAIIasICs
Ha pacCTOSHUU 3 CM OT IEHTpa JTOrO
ocHOBaHus. Haliaure miuomags 0CEeBOro
CEYEeHHS LIMJIMH/IPA, €CJIM €r0 BBICOTA paBHA 6
CM.
6. OcHOBaHMEM TMPSMON TPUMBI SIBJISCTCS
IPSIMOYTOJIBHBIN  TPEYTONBHUK, THUIIOTEHY3a
KoToporo paBHa 13 cM, a ofiH U3 KaTeToB — 12
cM. Haiinmure o0bem mpu3Mmebl, eciiu €€ BhICOTa
paBHa 5 CM.
7. OcHOBaHUEM ApaMUIbI ABJISIETCS
TPEYroJIbHUK cO cTopoHamu 13 cm, 20 cm, 21
cMm. Haiimute o0bem mnupamuibl, eciu eé
BBICOTA paBHa 9 cM.
8. Ilmomaas mMoBepXHOCTH mapa paBHa 1447w
cM?. Haiinure nuamerp mapa.
9. OceBoe CeUCHHUE KOHYca —
paBHOOEIPEHHBII MPSIMOYTOJIBHBIT
TPEYTOJbHUK C TUNOTEHy30i 6 cm. Halinute
00BbEeM KOHYCa.
10. B HmWKHEM OCHOBaHMM I[HJIUHApA
MpOBEICHA XOp/a, KOTOPYIO BUIHO U3 IIEHTPA
HIKHETO OcHOBaHus moxa yriom 90° a u3
LIEHTpa BEPXHETO OCHOBAHUS — o1 yriiom 60°.
Haiinure mmomaae 00KOBOM MOBEPXHOCTH
LUJTUHPA, €CIIU PAIUyC €r0 OCHOBAHUS PaBEH
8 cm.




5.3 Ilpumepsl rpyNnoOBbLIX TBOPYECKUX 3aJaHU I

1) C nmomomipio mporpaMmsl noctpoeHus rpaduxos Visual Basic 6.0 uccinenoBath mnoBeneHue
(YHKLIMU IPU CMEHE OJHOT0/HECKOIBKHX e€ mapameTpoB. OnpeaenuTs o01e 3aKOHOMEPHOCTH,
cesnath BeIBOABI. Pe3ynbratel oopMuTh B BHE npe3eHTanud MS PowerPoint.

2) Knnenty He0O0X0 MO, YTOOBI B KOMHATE 00s3aTE€IBHO MPUCYTCTBOBAIN OOBEMHBIE JIEMEHTBI

JeKopa UMIMHApUYeckor ¢opmbl. [loctpouts u3 Oymarm Mopaenb HMIMHIpA. Pa3smepsr mis
IIOCTPOECHMSI BBIOPATh CaMOCTOSITENbHO, C YYETOM TOIO, YTO COOTHOLIEHHE pajnyca K BBICOTE
JIOJKHO OBITE 1:2.

3) PaccumTaTh KOJMYECTBO 2-X KHJIOIPAMMOBBIX OaHOK KPAcKH, KOTOPBIE HYXXHO KYIUTb IS
OKpAIMBaHMs IIHJIMHIPUYECKOr0 CBO/Ia IToBania. Pacxox kpacku 100 T Ha 1 M2, Paguyc nunmHapa
paBeH 2,9 M, JyinHa cBOJa 6 M.

6 HpI/IMepr OLHCHOYHBIX CPEACTB JIJIsl MIPOBECACHUS HpOMeH(yTOqHOﬁ arTrecralnuu

6.1 Bonpocsl 1151 IK3aMeHa:

1. ®ynkun. O6nacTh onpeesieHns U MHOKECTBO 3HaueHU! GyHKiui. CBoiicTBa PyHKIIMH.
CrniocoOb1 3amanust pyHKIHH.
2. IlpomexyTKku BO3pacTaHMs U yObIBaHMS, HauOOJbIllee U HaUMEHbIIEE 3HAUYCHUs, TOUKU
IKCTpeMyMa QyHKIUI.
3. IIpeobpazoBanus rpadukos. [lapamiensHbI IEPEHOC, CHMMETPHSI OTHOCUTEIBHO OCeH
KOOpJMHAT U CHUMMETPHsSl OTHOCUTEIbHO Hayala KOOpAMHAT, CUMMETPHUS OTHOCHUTEIHHO
IIPSIMOH y = X, PaCTSDKEHUE U CKaTUe BIOJb OCEH KOOPAHMHAT.
4. CteneHu ¢ palMoOHaJIbHBIMU IOKA3aTeIsIMU, UX CBOMCTBA. CTENEHU C JIEHCTBUTEIbHBIMU
nokaszarensiMu. CBOMCTBa CTENEHU ¢ ACHCTBUTEIbHBIM MOKa3zaTeseM. [lokazaTenbHas QyHKIM.
5. Jlorapugm uncna. OCHOBHOE JOrapu(pMUIECKOE TOKIECTBO. JleCATHUHBIE U HATYpalIbHbIE
norapudmsl. [IpaBuna neicTBuii ¢ torapudmamu.
6. Jlorapudpmuueckas ¢pynkuus. JlorapudpmMudeckne ypaBHEHUSI 1 HEPABEHCTBA.
7. Pagunannass mepa yria. CHHYC, KOCHHYC, TAaHI'€HC M KOTaHI'€HC yrja. 3HaKd CHHYCA,
KOCHHYCA, TAHT'€HCA U KOTAHI€HCA 110 YETBEPTSAM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToOXAecTBA. DPopmynbsl npuseneHus. Dopmyisl
cnoxenus. Popmynsl JBOMHOTO yria. @opmyiibl MOJOBUHHOTO yIJa.
9. Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U IpaUKH.
10. ITocnenoBatenbHOCTH. CHIOCOOBI 33JaHUSI U CBOMCTBA YUCIIOBBIX MOCIEA0BATEIbHOCTEH.
[TonsiTve 0 mpezesne Nocae10BaTEILHOCTH.
11. IlponzBoanas. [lonsTHEe 0 MPON3BOAHON (QYHKIINH, €€ TEOMETPUUECKUIN U (PU3UUECKUI
CMBICIL.
12. YpaBHeHue KacaTelbHOH K TpaduKy pyHKINH.
13. [IpuMeHeHne MPOU3BOIHOM K UCCIIEOBAHHIO (DYHKIMI U TOCTPOSHUIO IT'paHKOB.
14. TlepBooOpa3Has U MHTErpaJl.
15. IlpumeHeHne onpenesIeHHOrO MHTErpaia sl HAX0XKACHUS TUIOIMIaAN KPUBOJIUHEIHON
tpanenuu. @opmyna Hetotona—IJleitonuna. [lpumenenus uaTerpana B GU3UKe U reOMETPUH.
16. OcHoBHBIE TOHATHST KOMOMHATOPUKH. [lo/icueT uncna pa3menieHni, IepecTaHOBOK,
COYETaHUM.
17. CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BEPOSATHOCTEH.
18. IIpencraBnenue JaHHBIX (TaOIUIIBI, TUArpaMMBI, TpaQUKH), TeHEpaTbHasi COBOKYITHOCTB,
BBIOOpKA, cpeiHee apupMeTuIecKoe, MeJuaHa.
19. B3anMHO€E pacnosiokeHue ABYX NMPsIMBIX B IIpocTpaHcTse. [lapamiensHocTh npsmMoi u
mockocTH. [TapamiensHOCT IockocTel. [lepreHInKyasIpHOCTD PSAMON U IIIOCKOCTH.
20. IleprienAuKyISp U HaKJIOHHAsI. YTOJI MEXKIY IPSIMON U TNIOCKOCTHIO. /IByrpaHHbIi yroi.
VYros Mexay MI0CKOCTAMU. [lepnenaAuKyIIpHOCT ABYX IIJIOCKOCTEM.
21. T'eomeTpuueckue npeoOpa3oBaHMs IPOCTPAHCTBA: MAPAIEIbHBIA NEPEHOC, CHMMETPHS
OTHOCHTEJIBHO IUI0CKOCTH. [lapamtensHoe npoektupoBanue. [1nomans opToroHaabHON IPOEKIUH.



22. Ilonsitue BexTopa. Momyib BekTopa. PaBeHCTBO BeKTOPOB. CII0KEHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4nciio. Pa3nokeHue BEKTopa 0 HalpaBJIeHUSAM. YTOJ MEXKIY JBYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTel Bektopa. CKansipHOE MPOU3BEACHUE BEKTOPOB.

23. Ilpamas u HakiIoHHas npusMa. [IpaBuibHas npusma.

24. [Tapamnenenunen. Kyo.

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

26. CummeTpuH B KyOe, B mapajuiesienuiieie, B mpu3Me u B nupamuie. CeueHus Kyoa,
MPU3MBI ¥ TUPAMUIBIL.

27. Hunuuap v KoHyC. Y cedeHHbIH KOHyc. OCeBbIe CEUEHUS M CEYEHU S, MapaljieIbHbIe
OCHOBAHHUIO.

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

29. ®opmyibl o0beMa Ky0a, MPsIMOYTOIBHOTO HapalIeNenuIea, MPU3Mbl, HIUIAHAPA.
®opmysbl 00beMa MHUpaMUIbl U KOHYCA.

30. @opmybl IJIOMIAIM IOBEPXHOCTEH MIIMHAPA U KoHyca. DPopMyIibl oObema mapa u
wiomaau chepsl. [loqodue Ten. OTHOIEHHS MI0MAAeH MTOBEPXHOCTEH U 00HEMOB MOIOOHBIX TEIL..

6.2 Ilpumepsnl 3a1aHNi 1)1 KOHTPOJbLHOMH PadoThI

Bapuanr 1.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAJIEKHUT YUCIIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
12a1%p2

2. Cokparure 1podp ————.
KpaTuTe apo0b L6a5ho

. 2 a+2 6a—30
3. Haiinure 3Ha4YeHHE BBIpAXKCHUS — + .

a?-10a+25 a?-4

npu a = 4,75.

4. KakoBa o6macts onpenenenus pyukiun f(x) = V1 — x2?

5. YKaxuTe NpoMexXyTOK yObIBaHUS GYHKINHU, U300pa)KEHHON Ha PUCYHKE.

T T vk
__I._ ol
SRR ST T .-
- — -
L1 LY

]
—

=a i etk =

6. IIpoBeputs, sBnstercs mu Gyukmms f(x) = v/x — 1 4eTHOI MM HEYeTHOIA.
7. Bpruncnute 3Hau€HUE BBIPAXKEHUS 3\/2 -3 i/7 + 44/3

8. OcBoboauTeCh OT UPPALIMOHAILHOCTH B 3HAMEHATENE 1poou %.
av®b+abl®

9. Cokpature apo0b

10. Pemure ypaBHenue V4x%2 —3x —1=x+1

11. Pemmre ypasrenue 0,23¥2 = 0,0016

0N\* 2\*
12. HaiinuTe MHOKECTBO pELICHU HEPaBEHCTBA (Z) . (5) > 6*

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Yemy paBHO 3Hau€HHE BhIpakeHUs Vab ,ecmu b =5
15. Pemmte ypaBuenue (x +4) + (x + 6) = 35



16. [an tpeyromsauk ABC. Ilnockocts, mapamnensHas npsimoii AB, nmepecekaer ctopony AC B Touke M, a
ctopony BC — B Touke K. KakoBa nnuna otpeska MK, eciiu Touka M — cepenuna ctoponsl AC u AB = 12 cm?
17. Otpe3ok AB He mepecekaeT mI0CKOCTh o TOUukd A u B ymanenst ot 3Toi mmockoct Ha 9 cM u 13 cm. Uemy
PaBHO pacCTOSTHUE OT CePeNUHbBI oTpe3ka AB mo miockoctr o?

18. Pasnoxwure Bextop m(5; —17; 11) mo Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hanbl Bextopsl a(4;-1;5) u b(3;y;2). Ilpu kakoM 3HAYEHUH Y BBINIONHAETCS PABEHCTBO A+ b = 147

20. Tlpu mapamiensHOM niepenoce oopazom Touku A(-3;1;2) siensiercst Touka A1(5;-1;4). Haiiqure o6pas
touku B(-4;5;-7) nmpu 3TOM napajiieIbHOM MEepeHoCe.

Bapuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB IPUHAJIEAKHUT YUCIIO é?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p2

2. C ob ——=—.
OKpaTuTe APOdh — o ¢

. 2 a+2 6a—30
3. Haiinure 3Ha4YeHHE BBIpAKCHUS - + .

a?-10a+25 a?-4

npu a = 5,25.

4. KakoBa ob6macts onpenenenus pyukiun f(x) = Vx2 — 6?

5. YKaxuTe NpOMEKyTKH BO3pacTaHUsl QyHKIMH, N300paKEHHON Ha PUCYHKE.
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6. IIpoBeputs, sBisieTcs i GyHKIWMS [ (X) = —=— YETHOM WK HEYETHOI.

Vx—1
7. Bpruncnute 3Hau€HUE BBIPAXKEHUS i/\/f -3 Ei/S + 26

3
8. OcBoboauTech OT UPPANMOHAILHOCTH B 3HAMEHATEJE JPOOH g
a0'5+(ab)0'25
(ab)°'25+b0'5

9. Cokpature apo0b

10. Pemmre ypasrenue Vx + 3'Yx — 10 = 0

11. Pemmte ypaBHenue 212 — 2% = 96

1 4

X X
12. HaiimuTe MHOXKECTBO pElICHUI HEPaBEHCTBA (E) . (E) > 94

o 2
13. Haiinure 3nauenue seipaxenus 0,09

14. Yemy paBHO 3HAUYEHHE BBIPAKECHUS Vab ,eciub =7

15. Pemute ypaBuenue (x +4) + (x + 6) = 35

16. dan tpeyromsark ABC. Ilmockocts, mapamnensHas npsmoit BC, nepecekaer ctopony AB B Touke M, a
ctopony AC — B touke K. KakoBa anuna croponsl BC, ecnu Touka M — cepeauna orpeska AB n DK = §
cM?

17. Yepes xonup! oTpeska DP u ero cepeamay A mpoBeneHBI NapajuielbHbIE NMPSIMbIE, KOTOPHIE MEPeceKaroT
HEKOTOPYIO TUIOCKOCTH 0 B Toukax Di, P1, A1 coorBeTcTBerHO. Haiinmure mmHy oTpeska PP1, eciam otpesok
DP ne nepecekaet miockocts oo M1 DD1 =25 cM, AA1 =13 cm.

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

19. Jlanbl BexkTopsl a(4;-2;y) u b(5;Y;-3). [Ipu KakoM 3HAYEHUH Y BBINOJIHIETCS PaBEHCTBO A * b = 87



20. ITpu mapamtenpHOM TepeHoce obpazom Touku A(-8;6;-3) susercs touka A1(3;-7;2). Haiimute

o0pa3 touku B(-1;-9;6) npu 3TOM nmapasienbHOM NepeHoce.

6.3 IIpumepnbl pa3HOYPOBHEBBIX 32/1a4 U 3a1aHU I
Bapuanrt 1
Yacts 1

1. Haiimure Ay s Gynkuuu y = x2, ecim xo = 2,4x = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢yukiun Yy = f(x), onpenenenHoit Ha untepBaie (-9;8).
Onpenenute KOJIMYECTBO TOYCK C IEIOYMCICHHBIMHA 3HAYCHHUSMHU a0CICC HA 3TOM WHTEpBaie, B

KOTOPBIX Ipou3BoiHAs PyHKIMH f (X) MOIOKUTEIBHA.

b2
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// /'—\\

3 / | \ fl\Jf:f(x)
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-p o / % x
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3. Haiitu untepBan Bo3pactanus pyHkuuu y = x* — 2x2,
4. Haiigure Touky Makcumyma Qynkiuu y = f(x), ecnu u3BectHo, uto f'(x) = —x% + 6x
5. Haiigure HanmMeHbIIee M HAaUOOJIbIIIee U3 3HAYEHUH, KOTOPOE MPUHUMAET (PYHKITHS

y = 0,5x3 — 9x2 + 48x na orpeske [0; 9].
| _ 1
6. Haiigute nepBoobpasuyto ¢yakuuu f(x) = T
dx

7. Bbruuciure unTerpan | °
' P 1 V2x-1
8. Ha xaxom pucyHke n300pakeHO ceueHue Kyoa miockocThio PRT?

1)
9. JIByrpaHHBIii yroi, 00pa3oBaHHbII MOTYIIIOCKOCTAMU o 1 B, paBeH 90°. Touka A yzaaneHa oT rpaHei

JIBYTPaHHOTO yriia Ha 8 cM u 6 cM. Haiiaute paccrosinue oT TOUKdA A 10 pedpa IBYTpPaHHOTO yTJia.

10. Pemmte ypasrenue 2x* — 5x2 + 2 = 0.
¢ih 0_72) Ps

11. Haitnute 3HaueHUE BBIPAKEHUS (— — =
10 5/ At
Yacrs 2
12. HaiinuTe miomaas GUrypsl, orpaHuueHHON rpadukaMu QyHKIUNR y = 2x,y = x — 2, x = 4.
x?-1

13. Haiitu f'(1), ecru f(x) = =
14. HaiiguTe 1uiomiaib MOTHON MOBEPXHOCTH MPABWIIBHON TPEYrOIbHON MPU3MBI, €CJIM U3BECTHO, YTO
O6oxoBOE pedpo B 8 pa3 OobIIE CTOPOHBI OCHOBAHUS, @ CyMMa JUTHH BceX péoep paBHa 30.



) c

| B

15. Haiigute momaap poM0a, Jiexaliero B OCHOBaHUYU MUPaMUIbl, €CIIM BHICOTA MUpaMUbl 9 CM, OJIUH
u3 yrioB pom6a 30°. bokoBbie rpaHn 00Pa3yIOT C TUIOCKOCThEO OCHOBAHHMS YTOJl, paBHBIN 60°.

16. Pemute HepaBeHcTBO V2x — 3 > x + 5.

17. Pemre ypasuenue 3**2 + 3% = 10,

18. Yrpocrute Belpaxkenue tgZa — sin‘a — tgla sin’a

Yacrts 3.

19. Pemnte HepaBeHCTBO |x2 — 3x — 4| > 6.

20. PaBHOOEIPEHHBIN TPEYrOJIbHUK, OOKOBasi CTOPOHA KOTOPOT'o paBHa b, a yroJ npu OCHOBaHWHU PaBeH
[, Bpamaercst BOKpYT npsIMOii, copepakaiiiell ero ocHoBanue. HaliquTe mioiaab NOBEpXHOCTH Teja
BpallleHUS.

BapuanT 2
Yacrs 1
1. Haiinure Ay miia yHKUuu y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkuun y = f(x), onpeneneHHoi Ha wuntepBaie (-9;8).
Omnpeznenute KOJIWYECTBO TOUEK C IETOYMCICHHBIMHA 3HAYCHUSMHU aOCIFCC Ha 3TOM HMHTEpBaie, B
KOTOPBIX Ipou3BoHAs QPyHKIMH f (X) OTpUIaTeIbHA.
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3. Haiitu untepsan yosiBanus Gpynkuun y = x* — 2x2.
4. Haiinure Touky MunuMyma Gyskiuu y = f(x), ecnu uzsectHo, uto f'(x) = —x% + 6x.
5. Haiigure HanMeHbIee U HAaHOOJIbIIIEe U3 3HAUYCHUH, KOTOPOEe TPUHUMACT DYHKIIHS

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

6. Haitnure nepBoobpasnyto ¢pyukimu f(x) = — (6x+1)2"

dx

V2x-1"
8. Ha kxakom pucyHke n300paxeHo cedeHne Kyba miockoctsio ABC?

3
7. Berumciure uHTErpa | 1

9. JIByrpaHHBbIii yroi, 00pa3oBaHHbII MOTYMIOCKOCTSIMH o U B, paBeH 90°. Touka A ynaneHa ot rpaHei
JIBYTpaHHOTO yriia Ha 9 cm u 3 cm. Haitaute paccTosiHue OoT TOUKHA A 710 pedpa IBYTPaHHOTO yTJIa.



10.
11.

12.

13.
14.

15.

16.
17.

18.

19.
20.

Pemmute ypaBHenne 3x* — 5x% + 2 = 0.

o c8, ¢\ 7ps
Haiinure 3Hauenue BoipaxkeHus (— — —) - —

10 5/ 4%’
Yacts 2
Haiinute nmnomans Gurypsl, orpaHudeHHON rpagukamMu Gpyukumii y = 4x,y = x — 3, x = 3.
o / _ x%-1
Haiitu f'(2), ecnm f(x) = el

HaI>'I,I[I/ITe iomanab ITOJTHOM IIOBEPXHOCTHU HpaBHHBHOfI Tpeyroanoﬁ IIPU3MBEI, €CJIN U3BECTHO, YTO

60KoBOE pedpo B 5 pa3 OoJible CTOPOHBI OCHOBAHMSA, @ CyMMa JUTHH BcexX pédep paBHa 42.
C:

A,

B,

Haiinute miomans pom0a, iexaliiero B OCHOBaHUM MUPaMUJIbl, €CJIA BbICOTA MUpaMuUAbl 12 cM, 01UH
u3 yrioB pom0Oa 30°. bokoBbie rpanu 00pa3yroT C MIOCKOCThIO OCHOBAHUS YroJl, paBHBIN 60°.
Pemmite HepaBenctBo V12x — 27 > x — 9.

Pemute ypaBnenue 412 4+ 4% = 10.

sinSin a 1+4coscos a
YpocTture BelpaxxeHue —
1+4coscos a sinsina
Yacte 3

Pemmure HepaBeHcTBo |x2 — 6x — 1| > 6.
PaBHOOEIpeHHBIN TPEYroJbHUK C OCHOBAHHUEM & M YIJIOM O IPH BEpUIMHE BPAIIAETCsl BOKPYT
IIPSAMOM, coJeprKallen ero ocHoBanue. Haiaure ruioniaab NOBEPXHOCTH TeJla BPAILICHMUS.



