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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

Pabouass mporpamma yueOHOro mnpemmera OOIL.07 MartemaTuka SBISIETCS YacThIO
00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKM CHEIHMAIMCTOB CPEIHEro 3BEHA, pa3pabOTaHHOW B

cootBercTBUU ¢ ®I'OC CIIO no crienmnanbaocty 54.02.01 du3zaiin (1mo otpacisam).

1.2 MecTto mnpeaMera B CTPYKType HNpPOrpaMMbl MOATOTOBKH CHENHAJIUCTOB

CpeaHero 3peHa

VY4eOnpiii mnpeamer OOILO07 Marematnka, H3y4aeTrcs Ha

0a3oBOM

YpOBHe

B

o0mieo0pa3oBaTeIbHOM IHMKJIE Y4eOHOro IJIaHa OCHOBHOW MpogecCHOHANbHONW 00pazoBaTEIbHON

nporpaMmsl crienuanbHocTd 54.02.01 [{u3zaiin (o otpacism).

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEPKAHUE PEaTU3yeTcs B MPUKIAAHOM MOJYJE Ha
MaTepHale MPaKTHUECKUX 3aHATHI, OpPUEHTUPOBAHHBIX HAa ()OPMUPOBAHKE Yy 00YJAIOUINXCS 3HAHUNA U
yMeHH B 00JacT MaTeMaTHUKH, HAaBBIKM HMX MPUMEHEHHUS B MPAKTUYECKON MpodeccHoHaIbHON

IEATEILHOCTH.

1.3 O6bem yueOHOr0 mpeaMeTa H BU/bI y4eOHOH padoThI

Bup yueO6Hoii padoThl

O0beM yacoB

O0beM 00pa3oBaTeIbHOM NPOrPaMMBbI Y4eOHOT0 IIpeAMeTa 222
B TOM YHCIIE:

OCHOBHOE cO/Iep:KaHue: 184
B TOM YHUCIIE:

- TEOPETUIECKOe O0YICHUE 78
- IPAKTUYECKHE 3aHATHUS 106
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 12
NPHUKJIATHOT0 MOYJIs):

B TOM YHUCIIE:

- IPAKTUYECKHUE 3aHATHS 12
caMoCTOsITe/IbHAsA padoTa 22
IlpomexyTounas arrectamusi (nugdepeHIHPOBAHHBII 3a4eT, IK3aMeH) 4




2 INTAHUPYEMBIE PE3YJIbTATbI

B pesynbTare u3zyueHus npeaMmera y OOydaroOLIMXCA JOJDKHBI OBITh  COPMHPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.
JInyHOCTHBIE pe3yJIbTaThl
OcBoeHne TporpaMMbl MpeaMeTa COMPOBOXKAACTCS (HOPMUPOBAHHEM Yy OOYYarOIIUXCS
JIMYHOCTHBIX PE3YJIbTAaTOB:

IPa)1aHCKOI'O0 BOCIIUTaHMUSL:

YMEHHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU € UX (DYHKIMAMU U
Ha3HAYCHHEM;

MIaTPHUOTHUYECKOIO BOCIIUTAHHUSA:

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, HCTOPHUUYECKOMY M NPUPOJHOMY
HaCJIEQUIO, NTaMATHUKAM, TpaauluusaM HaponoB Poccun, nocrmxkenusm Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYJE;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUSA:

CIIOCOOHOCTh OIIGHWBATh CUTYAIMIO U MPHUHAMATh OCO3HAHHBIC PEUICHHUS, OPUEHTHPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOIO OYAYyLIETro;

3CTETUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILCHUI];

TFOTOBHOCTh K CAaMOBBIPA)KEHHIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHHUE IMPOSIBIATH KaueCcTBa
TBOPUYECKOH JINYHOCTH;

(U3NIECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3/10pPOBOr0 U OGe30macHoro odpasa >KM3HM, OTBETCTBEHHOI'O OTHOLIEHMS K
CBOEMY 3/I0POBBIO;

aKTUBHOE HENpUSATHE BPEIHBIX MPUBBIYEK U MHBIX (HOpM NMPUUMHEHHUs Bpeaa (pU3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHMSL:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOII00HE;

TFOTOBHOCTb K AaKTHBHOW JE€ATENBHOCTH TEXHOJIOTMUYECKONM M COLMAJIBHON HAIpPaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHSTH TaKylO JAESITEIbHOCTD;

UHTEpEC K pAa3IUYHbIM cdepaM MNpo(hecCHOHAIBHOW JAeATeNbHOCTH, YMEHHE COBEpLIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKHU3HU;

9KOJIOTMYECKOI0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOM  KYJIbTYypbl, TMOHUMAaHHWE  BIUSHHUS  COLMAIBHO-
HSKOHOMHUYECKUX IIPOLECCOB Ha COCTOSHUE MPHUPOJAHON U COLUMAIBHOM Cpelbl, OCO3HaHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MpooieM;

AKTUBHOE HENPUATHE JIEHCTBUM, IPUHOCSIINX BPEJl OKPYKAIOIIEH Cpeae;

YMEHHUE MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTUYECKHE MOCIEACTBUS MPEeITPUHUMAEMbIX
JIEMCTBHM, TPEAOTBPAILATh UX;

LIEHHOCTH HAayYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl W OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOTO Ha JHalore KyJabTyp, CHOCOOCTBYIOILIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

OCO3HAaHHWE LIEHHOCTH HAay4YHOH JAESITEIbHOCTH, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO IS TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

VYuureiBas crenuuKy MpeaMera, JMYHOCTHBIE Pe3yJIbTaThl B IPOrpaMMe KOHKPETU3UPOBAHBI
KaK:



JI1 - chopMupoBaHHOCTH MPEACTABICHUN O MaTeMAaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CpeACTBE MOJCIUPOBAHMS BICHHUI U MPOLIECCOB, HJIEAX U METO/IaX MAaTeMaTHKH;

JI2 - mnoHuMaHWe 3HAUYMMOCTH MAaTeMaTHKU Ui HAyYHO-TEXHHYECKOTo Mporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHUS K MAaTeMaTHKE KaK K YacTH OOIICUYEIOBEUECKOW KYIbTYpPHI uepes3
3HaKOMCTBO C UCTOpUEHN pa3BUTH MaTeMaTUKHU, IBOJIOLMEH MAaTeMAaTUYECKUX UJIeH;

JI3' - pa3BuUTHE JIOTMYECKOTO  MBIIUICHHS, MNPOCTPAHCTBEHHOIO  BOOOpaKeHUs,
QITOPUTMUYECKONW KYJIbTYpbl, KPUTUYHOCTH MBIIIJICHUSI HAa YpOBHE, HEOOXOAUMOM i Oymyuieit
po(hecCHOHATTLHOM e TEIILHOCTH, JUIS IPOIOJIKSHHSI 00pa30BaHUs U caMO00pa30BaHUS;

JI4 - oBnaseHue MaTeMaTUYECKUMU 3HAHUSIMUA U YMEHUSIMU, HEOOXOAUMBIMU B IMOBCEAHEBHON
KU3HH, JUISI  OCBOGHHS  CMEXKHBIX  €CTECTBEHHO-HAYYHBIX  JMCUUIUIMH W JAUCUUIUIAH
npohecCHOHANBHOTO IIUKJIA, 7S MOJIydeHus: 00pa3oBaHus B 00J1acTAX, HE TPEOYIOIUX YriyOIeHHON
MaTeMaTH4YeCKOM IOATOTOBKHU;

JIS - TOTOBHOCTH U CHOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHUCIE camMOo00pa3oBaHHIO, Ha
MPOTSYKEHUU BCEU KU3HU;

JI6 - co3HaTenbHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEIIHOMN
poeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

JI7 - roTOBHOCTb M CHOCOOHOCTH K CAaMOCTOATEIbHOW TBOPYECKOH W OTBETCTBEHHOMU
NeSITeTbHOCTH;

JI8 - TOTOBHOCTh K KOJUJIEKTUBHOM paboTe, COTPYAHMUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOM, yueOHO-UCCIIE0BATENbCKOM, MPOEKTHOW M JIPYrHX
BUJIaX JESATENbHOCTH;

JI9 - otHOWmIEHHE K IPOPECCHOHATBHOMN AEATEIHHOCTA KaK BO3MOXXHOCTH YYaCTHS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MIPOOIIEM.

Jnst GOopMHpOBAaHUSL ITUX PE3YIBTATOB y OOydYarommxcsi (OPMHUPYIOTCS YHUBEPCAIbHBIC
yueOHbIe AeHCTBUS:

- IIMPOKas MOTHBAIMOHHAS OCHOBAa YYEOHOH JAEATENbHOCTH, BKJIIOYAIOUIAs COIMAJIbHBIE,
y4eOHO-TI03HaBaTeIbHbIE U BHEIIHUE MOTHUBBI;

- y4eOHO-TI03HABaTEJIbHBII MHTEPEC K HOBOMY Y4eOHOMY MarepHually U crocodam peuieHus
HOBOH 3a7a4HU;

- OpHeHTaIys Ha TIOHUMaHWE TMPUYMH ycrexa B Y4eOHOW JEATeNbHOCTH, B TOM YHCIE Ha
caMOaHajM3 M CaMOKOHTPOJb pe3yibTaTa, Ha aHaliM3 COOTBETCTBUS pE3YJIbTATOB TPEOOBaHHSIM
KOHKPETHOM 3a/1a4H;

- CIIOCOOHOCTB K CaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIIEIIHOCTH y4eOHO! AeATENbHOCTH;

- OpHEHTAIMs B HPAaBCTBEHHOM COJICPKAHUU M CMBICIIE KaK COOCTBEHHBIX MOCTYIIKOB, TaK U
MOCTYIKOB OKPY>KarOIINX JIFOCH;

- OTHYECKHX YyBCTB — CTBIJIa, BUHBI, COBECTH KaK PETYISATOPOB MOPAIHHOTO TIOBEACHUSI.

®opmupoBanue YV ]| npoBoAUTCS IpU MOMOIIM PEIICHHs! CIETYIOLINX THUIIOBBIX 3a/1a4:

- oOecreyeHne BO3MOKHOCTH CAMOCTOSITETIbHOM MMOCTAaHOBKM LI€JI€ M 3a/1ad B MPEAMETHOM
00y4YeHHH, TPOECKTHOM 1 y4eOHO-UCCIIE0BATENBCKOM e TeIbHOCTH 00yYaroIInuXCs;

- oOecrieyeHre BO3MOKHOCTH CaMOCTOATEIBLHOTO BHIOOpAa 00YYaIOIMMHUCS TEMIIa, PEKUMOB
U GOpPM OCBOEHHSI IPEIMETHOTO MaTepHaa;

- oOecriedyeHne HalMMuus B OOpa30BAaTENbHOW JESATENBHOCTH COOBITHM, TpeOyromux OT
00y4aromuxcst MpeIbsBICHHUS IPOJYKTOB CBOEH NEATETLHOCTH.

MeTanpeamMeTHble pe3yabTaThl
OcBoenne mporpamMMmsbl MpeAMETa COMPOBOXKIAETCA (HOPMUPOBAHUEM Yy OOYJArOITUXCS
MeETaIpeAMETHBIX PE3YJIbTATOB:
1. OBnaieHne yHUBEPCATHHBIMHU YICOHBIMU TTO3HABATEIPHBIMU JICHCTBHSIMU:
a) 0a30BbIC JJOTUYCCKHE JICHCTBHS:
OTIPEIEIATH 1IEH IeITSIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;



BHOCUTh KOPPEKTHBBI B JI€ATENbHOCTh, OIEHMBAaTh COOTBETCTBUE pE3YyJIbTATOB IIEIISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BIIQJICTh HAaBBIKAMH Yy4eOHO-MCCIIEOBATEIBCKONM W TPOCKTHON JEeATEIHOCTH, HaBBIKAMH
paszpeleHus mpoodieM;

CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOUCKY METOJOB PEIICHHS MPAKTHUYCCKUX
3aJa4, IPUMEHEHHUIO Pa3INYHbIX METOJIOB TO3HAHUS;

(hopMHpOBaHHE HAYYHOTO THUIIA MBIIICHUS, BJIaICHUE HAYYHOW TEPMUHOJIOTUEH, KITFOUeBBIMU
MOHITUSIMU U METOJIaMU;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBS3U M aKTyaJTU3UPOBATh 3a/1ayy, BBIABUTATH THIIOTE3Y
ee pelIeHus], HaXOJAUTh apryMEHTHI JJIsl J0OKa3aTeJIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh apaMeTphl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJI€ PEUICHUS 3314 Pe3yJIbTaThl, KpUTHUECKU OI[CHUBATh HX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

yMeTb  NEPEHOCUTh 3HAHUS B  ITIO3HABATEIBHYID U  NPAKTHYECKYyI0  00JIacTu
KU3HECATCIILHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIC HJICH, TIPE]IaraTh OPUTHHAIBHBIE TIOXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepPHATUBHBIC PEIICHUS;

B) paboTa ¢ nHpOpManueii:

BJIa/IETh HABBIKAMU TMOJTY4YeHUS HMHPOPMALIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISAThH MOUCK, aHAJIN3, CUCTEMATHU3AIMIO U MHTEPIPETANNIO HHOOPMAIIMH PA3IMIHBIX BUIOB
u GopM Ipe/ICTaBICHHUS,

MCIIOJIb30BaTh CPeACTBa WH(MOPMAIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTUW B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OpTraHM3allMOHHBIX 3a7ady C CcoOMIofeHHeM TpeOoBaHUi
OPrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTUEHBI, PeCypCcOCOCPEIKEHNUS, MPABOBBIX U ITHYECKUX HOPM,
HOpPM UH(POPMAITMOHHOM 0€30MacHOCTH.

2. OBnaicHUE YHUBEPCATHHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMH:

a) ob1eHue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacrno3HaBaTh HeBepOalIbHBIE CPE/ICTBA OOIEHUS, TOHUMATh 3HAYEHHE COI[MAIBHBIX 3HAKOB,
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHL,

BIIQ/IETh PA3IMUYHBIMH CIIOCOOaMH OOIIIEHHUS U B3aUMO/ICHCTBHUS;

apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMATYATh KOH(MDIMKTHBIC CUTYaIUH;

Pa3BepHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BAHUEM SI3IKOBBIX CPECTB;

0) COBMECTHasl IeATEITbHOCTb:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON padOTHI;

MPUHUMATD [T COBMECTHOU JEATEIIbHOCTH, OPTaHM30BBIBATh U KOOPIAWHHUPOBATH JCHCTBUS
M0 €€ JOCTHMKEHHIO: COCTABNIAThH IUIaH JACWCTBUMN, pacpeeNiaTh POJIA C YU€TOM MHEHUH YUYaCTHUKOB
00CYXIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

mpenjaraTb HOBBIE MPOEKTHI, OIEHUBATh HJEU C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIWHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSAX peajbHOr0, BUPTYaTbHOTO H
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

OCYIIIECTBISATh MO3UTHBHOE CTPATETUYECKOE MOBEACHHUE B PA3IMYHBIX CHTYAIHSIX, IPOSBISATH
TBOPYECTBO U BOOOpaKe€HNE, OBITh MHUIIMATUBHBIM.

3. OBnajieHre YHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBHUSIMHU:

a) CaMOOPTaHMU3AITHUS:

CaMOCTOSITENTFHO OCYIIECTBIISITh TMO3HABATENBHYIO JI€ATEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTH U (OPMYIUPOBATH COOCTBCHHBIC 3a/1a4¥ B 00pa30BaTEILHOMN JCSITEITLHOCTH M KU3HESHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIaH PEIIeHUs MpOOJeMBbl C YYETOM HMEIOUIMXCS PECYpPCOB,



COOCTBEHHBIX BO3MOXKHOCTEH M MIPEMOYTCHH;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IMUPOKON SPYAHMIIMA B Pa3HBIX 00IACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMH IMO3HABATEIbHON pedIeKCHMH KaK OCO3HAHMsI COBEpUIAeMbIX ICHCTBHUI U
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh pHUEMbI peIeKCUU 7Sl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

B) OMOIMOHAIBHBIA UHTEJUIEKT, TPEIOoIaraomuii ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAHUS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE IOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOLMUOHAIBHBIM HU3MEHEHHUSIM M TPOSBIIATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTIDKCHUIO 1LIEeNTW M YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JEHCTBOBATh, NCXO/ISl U3 CBOMX BO3MOKHOCTEH;

COIIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONIMX CHOCOOHOCTH BBICTPaMBaTh OTHOIICHHUS C JAPYTHMMH
JOJIbMU, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3peliaTb KOH(INKTHL,

I') IPUHATHE ce0sl U IPYTUX JIFOICH:

MPUHUMATD ce0sl, TIOHMMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATH MOTUBBI U apTyMEHTBI IPYTUX JIIOJICH MPU aHAIHN3E PE3YJIbTaTOB JEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX JIIOJEH HA OMIMOKH.

VYuuteiBass  crneuuuKy — TpenMera,  METalnpeaMEeTHbIE  pe3yJbTaTbl B MPOTpaMMe
KOHKPETU3UPOBAHBI KAK:

M1 - ymeHuwe ompeaensaTh UEIH JeATeTbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTH>KECHHS;

M2 - ymeHue BHOCHTH KOPPEKTHBBI B JCSATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIE/ICTBUI 1€ATEIbHOCTH;

M3 - BiageHue HaBbIKAMU Y4€OHO-UCCIIEOBATENbCKOM W TPOEKTHOM JEeSATEIbHOCTH,
HaBBIKAMU pa3peleHus mpobiem;
M4 - cnocoOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEeIleHUs

IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

M5 — crmocoOHOCTEL BBIABIISTE NPUYUHHO-CJICACTBCHHBIC CBA3HM W AKTYAJIM3UPOBATH 3ajaydy,
BBIIBUTaTh TMIIOTE3Y €€ PELICHMs], HAXOIUTh apryMEHTHI I JOKa3aTeIbCTBA CBOUX YTBEP)KIIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

M6 - crmocoOHOCTh aHAJIM3UPOBATH TMONYYEHHBIE B XOJ€ pEUICHUs 3a7aydl pe3yJbTaThl,
KPUTHYCCKU OLICHUBATH UX JOCTOBECPHOCTD, IPOTHO3UPOBATE U3BMCHCHUC B HOBLIX YCIIOBUAX,

M7 - criocoOHOCTb BBIIBUTATh HOBBIE UJEH, NIpeIaraTb OpUrHHAIbHbIE TOJXOAbI U PELICHHUS,

CTaBUTH npo6neM51 " 3aJia4i, JOIMYCKAIOIIHE AJIbTCPHATUBHBIC PCIICHUSA

M8 - BiageHHe HaBBIKAMU IOJy4eHHS HHGOpMAIMM W3 MCTOYHHKOB pa3HBIX THIIOB,
CIOCOOHOCTh CaMOCTOSITEIBHO OCYHIECTBIATHh MOMCK, aHAIU3, CUCTEMATU3ALUI0 M UHTEPIPETALHIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

M9 - CcHocoOGHOCTH  OCYIIECTBISATH KOMMYHUKAlUM BO Bcex cdepax  IKU3HU;
apryMEHTHPOBAHHO BECTH JMAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYalluH; Pa3BEpHYTO U JOTMYHO
U3JIaraTh CBOIO TOYKY 3PEHHUS C UCTOIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

M10 - cmocoOHOCTh MOHMMAaTh M HCIONB30BaTh IPEHMYIIECTBA KOMAaHIHOM U
HHJIHBHHyaHBHOﬁ pa6OTLI; MNpUHHUMATL TCIU COBMECTHOH ACATCIIBHOCTH, OPIraHHU30BBIBATH H
KOOPpAUHHPOBATH IIGfICTBHSI o €€ JOCTUKCHHUIO: COCTABJIATH IIJIaH I[eﬁCTBHfI, pacnpeacizsiTb poJik C
Y4E€TOM MHEHUH YYaCTHHUKOB OOCYXIaTh pe3yJbTaTbl COBMECTHOW pabOThI, INpeiaraTh HOBBIE



IPOEKTHI, OLIEHUBAThb HJAEU C IMO3ULMHM HOBU3HBI, OPUIMHAIBHOCTH, MPAKTHUYECKOW 3HAYMMOCTH;
OCYIIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHHE B pPAa3JIMYHBIX CUTYaIUsX, MPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

M11 — ymMeHHe caMOCTOSITETLHO COCTABIIATD IUIAH PEUICHUS TPOOJIEMBI C YIETOM MMEIOLIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOYTEHUN;

M12 - cmocoOHOCTh JaBaTh OIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTh KOPPEKTHUBBHI B
JeSITeIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJISM; BIa/JeTh HAaBbIKAMM IO3HABATEIbHOM
pedeKkcun Kak 0CO3HAHMSI COBEPUIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMM; UCIIOJIb30BaTh MPHUEMbI PE(IIEKCUU JUIsl OLIEHKH CUTYallMH, BBIOOpa BEPHOI'O PEIICHUS;

st bopMHUpOBaHUS ATUX PE3YIABTATOB Y 00ydaromuxcs (OpMHUPYIOTCS YHUBEPCATbHbIE
y4eOHbIC ICHUCTBUS:

PerynarusHeie

- IPUHUMATh U COXPAHATh y4eOHYIO 3aauy;

- YUYUTBIBATbH BbIAEIIECHHBIE IIPETIOAABATEIEM OPUEHTUPHI JEHCTBUS B HOBOM YUYEOHOM
MaTepHaje B COTPYJHUUYECTBE C MPENOAaBaTEIEM;

- IUTAHUPOBAThb CBOM JEUCTBUSA B COOTBETCTBUU C IIOCTABJICHHON 3aaueil U yCIOBUSMU
e€ peau3alyy, B TOM YUCJIe BO BHYTPEHHEM ILJIAHE;

- YYUTBIBATh YCTAHOBJIEHHbIE MPAaBUJIa B INIAHUPOBAHUU U KOHTPOJIE CII0c00a PELICHMUS;

- OCYILIECTBJISATh UTOTOBBIN U MOLIArOBBIA KOHTPOJIb IO PE3YNbTaTy (B ciiyyae paboThI B
MHTEPAaKTUBHOMN CpeJie MOIb30BaThCS peaklUel Cpe/ibl PelieHUs 3a]aun);

- OLIEHUBATh [IPABUIBHOCTH BHIMOJIHEHUS JIEHCTBHS HA YPOBHE aJleKBaTHOM
PETPOCIEKTUBHOM  OLIEHKU COOTBETCTBUS PE3YIbTATOB TPEOOBAHUAM JIaHHOM 3a/1a4u U
3aJjauHON 001acTH;

- aJIeKBaTHO BOCIIPUHHUMATh IIPEJUIOKEHHS U OLICHKY IIpernojaBaTesieii, TOBapHUILEH,
poauTeNel U IpyTrux JOAeH;

- pas3nuuaTh crnoco0 U pe3ysbTar AeUCTBUS,

- BHOCHUTb HEOOXOJIMMbIe KOPPEKTUBBI B ACHCTBUE MOCIIE €T0 3aBEPIIECHUS HA OCHOBE €TI0
OLICHKM M Yy4€Ta XapakTepa CIIelaHHbIX OIIMOOK, MCHOJIb30BaTh MPEIOKEHUS U OLUEHKU IS
CO3/IaHUsI HOBOrO, 0OJee COBEPLIEHHOTO pe3yibTaTa, HCIOJIb30BaTh 3amuch ((UKCAIHIO) B
nugpoBoil ¢opMe XoJa M pe3ylbTaTOB pEUIeHHs 3aJaud, COOCTBEHHOW 3BydYallled peuu Ha
PYCCKOM, POJTHOM U MHOCTPAHHOM SI3bIKaX.

[To3naBaTenbHbIE

- OCYILIECTBIATh MOMCK HEOOXOIUMON HMH(pOpMAIMU JUIsl BBIOJHEHHUs Y4eOHBIX 3aJaHUl ¢
UCIIOJIb30BaHNUEM YYE€OHOW JIMTEpaTyphl, SHUUKIONEANUN, CIPAaBOYHUKOB (BKJIIOYAs AJIEKTPOHHBIE,
UppPOBbIE), B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE, B TOM YHCJIE KOHTPOIHPYEMOM
npoctpaHcTse MHTEpHETA;

- OCYILIECTBIATH 3alUCh ((pUKcalnio) BEIOOPOUHOH HHPOpMaLUU 00 OKPYKaoLEeM MUPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

- HCIOJIb30BaTh 3HAKOBO-CUMBOJMYECKHE CPEACTBA, B TOM 4HCIE MOJENM (BKIIIOUas
BUPTYaJIbHbIE) U CXEMBbI (BKJIIOYAsi KOHLIETITYalbHbIE) AJIsl pEeLleHus 3aay;

- CTpPOUTH COOOIIEHUS B YCTHOM U MMCbMEHHOHN (opme;

- OpPHEHTUPOBATHCA Ha pazHOOOpa3ue crnocoOOB pelIeHHs 3a1ay;

- OCHOBAaM CMBICIIOBOIO BOCIPHSATHS XYJIOKECTBEHHBIX M IIO3HABATENbHBIX TEKCTOB,
BBIJIETISITH CYIIECTBEHHYIO HH(OPMALIMIO U3 COOOIIEHUH pa3HbIX BUAOB (B IEPBYIO OUepe/lb TEKCTOB);

- OCYLIECTBISITh aHATU3 OOBEKTOB C BBIIEIEHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
MPU3HAKOB;

- OCYIIECTBIISITh CUHTE3 KaK COCTABJIEHHUE 1IEJIOT0 U3 YacTel;

- TPOBOAUTH CPaBHEHHE, CEPUALINIO U KJIACCU(UKALIMIO MO 331aHHBIM KPUTEPUSIM;

- YCTaHaBIUBAaTh IPUYUHHO-CIIEICTBEHHBIC CBA3H B U3Y4a€MOM KpYyTe SIBJICHUM;

- CTPOWTH pacCyXIeHus B (opMme CBSI3U MPOCTBHIX CYXICHHH 00 O00BEKTE, €ro CTPOSHUH,
CBOMCTBaX U CBS3SX;

- 0000mIaTh, T. €. OCYIIECTBIIATh T€HEPATU3AIUIO U BBIBEACHUE OOIIHOCTH IS LIEJIOTO psjia



WIN KJacca €JUHUYHBIX OOBEKTOB HAa OCHOBE BBIJICJIEHUS CYIIHOCTHOU CBS3H;

- OCYIIECTBIATH MOBEACHUE IO/ MOHATHE HA OCHOBE PAclO3HABAaHH OObEKTOB, BBIICICHUS
CYLIECTBEHHBIX ITPU3HAKOB U X CUHTE3a;

- yCTaHaBIMBaTh aHAJIOTUU;

- BJIAJETh PsIOM OOLIMX NMPUEMOB perieHus 3a1a4. KomMyHuKaTHBHbBIE

- aJeKBaTHO MCIIOJb30BaTh KOMMYHUKATHBHBIE, IIPEKIE BCEr0 pPEUEBbIE, CpPEACTBAa MAJIs
peLIeHNs pa3IMYHbIX KOMMYHUKATHBHBIX 3a]a4, CTPOUTh MOHOJIOTHYECKOE BbICKa3blBaHUE (B TOM
YHCIie COMPOBOXKAAs €ro ayJuOBU3YAIbHON TOJICPKKOW), BIANETh JHATIOTHYECKOU (HopMoit
KOMMYHHKAIMM, HMCIOJIB3Yys B TOM uHcie cpeinctBa U uHcTpyMeHTsl MKT u gucraHnuoHHOro
OOIIICHMUS,

- JI0IlyCKaTh BO3MOXHOCTb CYILIECTBOBAHUS Yy JIOEH PA3JIMYHBIX TOYEK 3PEHUS, B TOM YUCIIE
HE COBMAJAIOUINX C €ro COOCTBEHHOW, M OPUEHTHPOBATHCS Ha MO3UIUIO NapTHEpA B OOIICHUH H
B3aUMO/JICHCTBUH;

- YUYUTBHIBaTh pa3Hble MHEHUS M CTPEMUTbCA K KOOPJAMHALMM pa3IMYHBIX MO3ULMHA B
COTPY/AHUYECTBE;

- (opmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO;

- JI0rOBapuBaThCS U MPUXOAUTH K OOLIEMY PELICHHIO B COBMECTHOW NESATEIBHOCTH, B TOM
YHCJIe B CUTYallUU CTOJIKHOBEHUS! HHTEPECOB;

- CTpPOUTH MOHATHBIE Ul NapTHEpPA BBICKA3bIBAHMSA, YUUTHIBAIOILKE, YTO MAPTHEP 3HAET U
BUJIUT, a YTO HET;

- 3aj1aBaTh BOINPOCHI;

- KOHTpPOJMPOBATh IEHCTBUS NapTHEPA;

- HCIIOJIb30BaTh peub JAJIS PEryJIsiLUN CBOETO JeHCTBUS;

- aJIeKBaTHO MCIOJIb30BaTh PEUEBbIE CPEJCTBA JJIs PELICHUS PA3INYHBIX KOMMYHUKATUBHBIX
3ajiay, CTPOUTh MOHOJIOTMYECKOE BBICKA3bIBAaHHE, BIAJIETh AUAJIOTMUECKON (OpMON pedH.

®opmuposanue Y'Y [ npoBOAUTCS IPU IOMOLIY PELIECHUS CIEAYIOMNX TUIIOBBIX 3a/1a4:

- NOJIMIUCLUILUIMHAPHBIE U METANPEIMETHBIE TIOTPYKEHHSI U NHTEHCUBBI,

- METOJI0JIOTUYECKUE U PUIIOCO(CKIE CEMUHAPDI;

- ydyeOHo-uccnenoBaTenbckass paboTa oOyyarolMXcs, KOTOpas IpeanojaraeT BbIOOp
TEMaTHKU UCCIIEJOBAHMSI, CBA3aHHON C HOBEUIITMMHU TOCTUKEHUSIMU B 00JIACTH HAYKU U TEXHOJIOTHIA;

- KOMIUJICKCHBIE 3a/lauM, HalpaBJICHHbIE Ha PEIICHUE aKTyallbHBIX IMPOOJeM, JIeXaluX B
OnmxkaiiieM OynymeMm oOyvaroumiuxcs: BbIOOp JanbHeWmied oOpa3oBaTenbHOM uiau  paboueit
TPACKTOPHUH, OIIPEIEIICHNE KU3HEHHBIX CTPATETUM U T.I1.;

- TOJIyu€HUE TMPEAMETHBIX 3HAaHUH B CTPYKTypax, albTepHATHUBHBIX 00pa3zoBaTEbHOMN
OpraHM3aliy: Y4acTHE B JUCTAHIIMOHHBIX KOHKYpCaX U OJUMIINANaX;

- CaMOCTOSITEJIbHOE OCBOCHHE IJ1aB, Pa3/IesIoB U TEM y4eOHOTrO MPeMETa;

- CaMOCTOSITENIbHOE B3aUMOJIEMCTBUE C HCTOYHHUKAMHU PECYpCcOB: HH(POPMALMOHHBIMU
UCTOYHUKAaMU, (OHJIaMU, NIPEACTaBUTEISIMU BJIACTH U T.I1.;

- CaMOCTOSITENILHOE YIIPABJIEHUE PECYPCAMHU, B TOM YHCIIE HEMATEPUAIIbHBIMU;

- Mpe3eHTalMsl pe3yJbTaTOB MPOEKTHOW padOThl Ha Pa3IMYHBIX 3TaNax ee peaan3anun

IIpenmeTHbIe pe3yJIbTaThI

TpeboBaHusi K MpPEAMETHBIM peE3yJbTaTaM OCBOEHHUS 0a30BOr0 Kypca ydeOHOro mpeaMera
OOII1.07 Maremaruka:

[11- BnameHue MeETOJAMH JIOKA3aTelNbCTB, AITOPUTMAaMHU pEIICHHs 3a/Jady; YMEHUE
q)OpMy.]'II/IpOBaTB OMpeaAcCIICHNUA, aKCHUOMBI W TCOPEMBI, NPUMCHATHL HUX, IMPOBOAWUTH AJOKA3aTCIbHBLIC
paccyXJIeHUS B X0JIe PEIICHHs 3a/1a4;

[12 - ymeHue onepupoBaTh MOHATUSAMU: CTETIEHb YHCIIA, JJOTapu(M YUCIIa; YMEHHUE BBINOIHAThH
BBIUMCJICHHE 3HAUe€HUH U mpeoOpa3oBaHUs BBIPAKEHUNM CO CTEMEHSMU U JorapupmMamu,
npeoOpa3oBaHus IPOOHO-PAIMOHATILHBIX BRIPAKEHUH;

I13 - YMCHHUC ONCPUPOBATL MOHATHUAMHU: PAllUOHAJIBHBIC, WPPALMOHAJIBHLIC, ITOKA3aTCIbHBIC,
CTEeNeHHbIE, Torapu(PMUUECKHe, TPUTOHOMETPUYECKNE YPaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;



[14 - ymeHue omnepupoBaTh MOHATHSAMHU: (YHKLHUS, HENpepbIBHAsA (DYHKIUSA, HMPOM3BOJHAs,
nepBooOpasHasi, OIpeNesIeHHBI WHTErpal; YMEHHE HaxOIHWTh IPOU3BOAHBIC 3JIEMEHTapHBIX
(GyHKLUH, UCHIONb3Yysl CIIPaBOYHBIE MaTepHUallbl; UCCIENOBaTh B MPOCTEHIINX cilydasX (YHKLUU Ha
MOHOTOHHOCTb, HAXOJWTh HAWUOONbIINE W HAUMEHbIINE 3HAYCHUS (QYHKIMN; CTPOUTH TpapuKu
MHOTI'OWJIEHOB € HMCIIOJIb30BaHUEM allapaTa MaTeMaTH4YeCKOIo aHajau3a; MPUMEHSTh IPOM3BOJIHYIO
IpY PEUICHUH 33/1a4 Ha JIBKCHHE; PellaTh NPaKTUKO-OPHEHTUPOBAHHbIE 33aul Ha HAHOOJbIINE U
HalMEHBIINE 3HAUEHUs, HA HAXOXKAEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

I15 - ymeHue omepupoBaTh MOHATHUAMH: pallMOHAJIbHAs (YHKUIHMA, MMOKa3aTelbHas (yHKIHA,
creneHHas GyHKUOMs, Jorapumudeckas GYHKIHSI, TPUTOHOMETpUYecKHe (YHKIHMH, OOpaTHBIC
(GyHKLINHU; YMEHUE CTPOUTH rpadUKu M3y4eHHBIX (DYHKIIHA, UCIOIB30BAaTh IPadUKU MPH U3yYCHHUU
IPOLIECCOB M 3aBUCUMOCTEH, NPHU PELIEHUH 334ad U3 JAPYruX y4deOHBIX NPEAMETOB M 3a1ad U3
peabHOM JKU3HU; BRIpaXKaTh (POpMylaMH 3aBUCUMOCTH MEXIY BETHUNHAMH;

I16 - ymeHnue permarb TEKCTOBBIE 3aJjaud Pa3HbIX THUIIOB (B TOM YHMCII€ HA MPOLEHTHI, JA0JIU U
4acTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIIOTH, 33Ja4i U3 00JIaCTH yIpaBIICHUS
JUYHBIMU U CEeMEHHBIMM (PMHAHCAMH); COCTABJIATh BBIPAXKECHUS, YPAaBHEHMs, HEPaBEHCTBA U HX
CHCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIIEIOBATH MOJYYEHHOE PEIIeHHE U OI[CHUBATH MPaBIOTOA00HOCTD
pe3yibTaToB;

[17 - ymeHue onepupoBaTh MOHATUSAMH: cpelHee apu(MeTHuecKoe, MeauaHa, HauOoJbluee U
HalMEHblIIee 3HaYCHUs, pa3Max, JTUCIEpPCHsl, CTaHIAPTHOE OTKIOHEHHE YMCIOBOro Habopa; yMeHHe
U3BJICKaTh, WHTEPIPETHPOBATH HH(POPMAIMIO, TPEACTABICHHYI0 B TalOiMIax, Ha JuarpamMMax,
rpaukax, OTpaXKarollylo CBOWCTBA peaibHbIX MPOLIECCOB U ABJICHUN; MPEACTaBIATh UH(HOPMAIHIO C
MIOMOIIBIO TAOJHII M TUArpaMM; UCCIIEA0BATh CTATUCTHYECKHE TAHHBIE, B TOM YHCIIE C TPUMEHECHHEM
rpau4ecKuX METOJI0B U 3JICKTPOHHBIX CPE/CTB;

18 - ymeHue onepupoBaTh MOHATUSMU: CIIYYalHBIA ONBIT U CIYy4allHOE COOBITHE, BEPOSTHOCTD
CJIy4alfHOrO COOBITHS; YMEHHUE BBIYUCIIATH BEPOSATHOCTh C MCIIOJIB30BaHUEM I'papUuecKuX METOJIOB;
OPUMEHATH (POPMYJIIBI CIIOKEHUSI M YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (QaKThl M (POPMYJIBI
IpU pelIeHUM 337a4; OLIEHWBATh BEPOSTHOCTH pEAIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJIMYMHAMH; YMEHHE MPHUBOAMUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B MPHPOIHBIX H
0O0I1eCTBEHHBIX SIBJICHUSX;

19 - yMmenuwe omnepupoBaTh MOHATHAMHU: TOYKA, MpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIN YToJI, CKPELMBAIOIIUECs MpsMble, MapauIeIbHOCTh U MEPIEHUKYISAPHOCTD MPSIMBIX U
TUTOCKOCTEH, Yol MeXAY HMPSIMBIMHU, YTOJI MEXKTY MPSMON U THIOCKOCTBIO, YTOJ MEKIY TUIOCKOCTSIMH,
paccTosHUE OT TOYKHM JI0 IIJIOCKOCTH, pACCTOSIHUE MEXAY TMpPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHHE WCIOJb30BaTh NpPHU PEUICHWH 3a7ad HW3ydeHHbIE (aKThl U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEr0 MUPAa;

I110 - ymeHuwe omepupoBaTh NOHATHSAMH: MHOTOTPAHHUK, CEUYEHHWE MHOTOTPAaHHHKA, KYO,
napajujenenunes, npu3Ma, nupamuaa, ¢Gurypa U MOBEpXHOCTh BpallleHUs, LUMIMHIpP, KOHYC, Iap,
cdepa, ceueHus GUTYpBl BpalleHHs], MIIOCKOCTb, Kacaromascs cepbl, MWIMHIPA, KOHYCa, TUIOIMAIb
MOBEPXHOCTH MHUPaMUIbl, MPHU3MBI, KOHYcCa, IWIMHApA, IUIOMAAb cdeprl, o0beM KyOa,
NPSMOYTOJIBHOTO TapalieNienuIea, MHPaMHIbI, TPHU3MBI, IMIUHApA, KOHyca, IIapa; yMEHHUe
n300pakaTh MHOTOTPAaHHHKM W TIOBEPXHOCTH BpAlllEHHs, MX CEYEHHUS OT PYKH, C IOMOIIbIO
YepTSKHBIX HMHCTPYMEHTOB M OJEKTPOHHBIX CpEACTB; YMEHHE pacro3HaBaTh CHUMMETPHIO B
IPOCTPAHCTBE; YMEHHE PacllO3HABaTh MPABUIbHbIE MHOTOTPAaHHUKHY;

[111 - ymeHue omepupoBaTh MOHATHUSMH: ABIKEHHE B IPOCTPAHCTBE, MOJOOHBIE (HUTYPHI B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHHE IUIONIA/eH MOBEpXHOCTEH M 00BEeMOB MOJOOHBIX (GUTYp
NIPY PEUICHNH 33/1a4;

I112 - ymeHue BBIUMCIATH TE€OMETPUYECKHE BEIMUYMHBI (IJIMHA, YTOJ, IUIoUaab, O0BeM,
TUTOIIAb TOBEPXHOCTH), UCTIOB3Ys U3yUEHHBIE POPMYIBI U METOIBI;

I113 - ymeHue omepupoBaTh MOHATUAMHU: MPSIMOYTOJIbHAs CHUCTeMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAJSPHOE MPOU3BEICHUE, YTOJI MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEACHNE BEKTOPA Ha YUCIIO; HAXOAUTH C MMOMOIIBIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHUE MEXy ABYMS TOUKAMU;



[114 - ymeHnune BrIOMpPATh MOAXOAIINN U3yUEHHBIH METOJI JJI PEIICHHS 3aJa4d, Paclio3HaBaTh
MaTeMarnueckue (akThl U MAaTEMATHYECKUE MOJIENH B MPHUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX, B
HMCKYCCTBE, yYMEHHUE NPUBOAUTH MPUMEPHl MATEMATHYECKUX OTKPBITMM POCCHUHUCKONM W MHPOBOMU
MaTeMaTU4YeCKO1 HAyKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O IPEJIMETA

HaumenoBanue Conep:xkanue y4eOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koabi
pa3aeJioB 00y4arImmxcs B Yyacax | pe3yJIbTATOB
U TeM OCBOCHUA
001l
1 2 3 4
Paznen 1. Anreopa. 106
Coaep:xanue yueOHOTo MaTepHaJia JI1, M6, M8,
Tema 1.1.BBenenne. 1| Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U 2 M11, I12, I114
MpaKkTUYECKOU JesiTenbHoCcTH. Llenu u 3a1aun n3ydeHus: MaTeMaTUKH IPU OCBOCHUHU
npocdeccuit CI10 u cnennansHocreit CIIO.
Coaep:xanue yueOHOIro MaTepHaJia
1| Iensie u parmoHanbHbIC yncia. [lefictBurensHbie uncia. [TpubamkeHHbie 2 JI1, J14, 112
BbIYHCIICHHs. DOPMYITBI COKPAIIEHHOTO YMHOKEHHUS.
Tema 1.2. PazBurtne
TOHSITHSI 0 YHCIIe. IIpakTHYeckne 3aHATHS
1| Apudmernueckue AeUCTBUS HAJ YUCIAMHU, HAXOXKICHUE TPUOIMKEHHBIX 3HAUCHUM 2 JI14, M11, 113
BEJIMYMH U MOTPEUIHOCTEHN BBIYUCICHUN (a0COIIOTHOM 1 OTHOCUTENBHOM ), CPaBHEHHE
YUCJIOBBIX BBIPAKEHUM.
2| IIpeobpazoBaHue pallMOHAIBHBIX BhIpakeHUH. [Ipumenenne Gpopmyn cokpaiieHHOTro
YMHOKEHMs. Perienne pannoHaabHbIX YPaBHEHUN U HEPABEHCTB. 2 JI4, M11, 113
Tema 1.3. Dynkuum n Coaep:xanue yueOHOro MaTepuasa
rpaguxu. -
1| ®yukuuu. O6macTh onpeneaeHusl 1 MHOXKECTBO 3HAUCHUI; rpaduk GyHKINH,
noctpoeHue rpadpukoB QyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
CaoticTBa GyHKIIMHM. MOHOTOHHOCTh, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
nepuoandHoCcTh. CriocoObl 3aanus PyHKITNH. 6 JI3, M1

[TpomexyTkH Bo3pacTaHHs U yOBIBaHUs, HAaUOOJIbIIIEe M HAMMEHbIIIEe 3HAYCHHUS,
TOUYKHU dKcTpemyMa. ['padudeckas naTepnperanus. [Ipumeps! GyHKINOHATHHBIX
3aBHCUMOCTEH B peaibHBIX Mpoleccax U sSBICHUAX. ApudMeTnyeckre onepamnun Haj
¢byukusamu. [TonsTHE 0 HEMPEPBHIBHOCTH (PYHKLIUU.

CrnoxHas GyHKIHS (KOMITO3ULIHS).

O6parssie pyukmuu. O6IacTh onpeeeHus U 00JacTh 3HAYCHU 00paTHON
¢ynkuuu. I'paduk oOpatHON HyHKIMH.




[IpeoOpazoBanms rpaduxoB. [lapamienbHbIi TEPEHOC, CHMMETPHUS OTHOCUTEIIBHO
ocel KOOpAUHAT U CUMMCTPHA OTHOCUTCIILHO Ha4aJla KOOpAWHAT, CAMMCTpPUA
OTHOCHUTEIIbHO MPSAMOIl Y = X, pacTsHKEHHE U CKATHE BJIOJIb OCeH KOOpJIMHAT.

HpaRTn'{ecmle 3aHATHUSA

1

[Ipumepsbl 3aBUCUMOCTEN MKy IEPEMEHHBIMU B PEAJIbHBIX MPOLIECCAX U3 CMEXKHBIX
nucturinH. Onpenenenue Gyakauii. [loctpoenue u urenue rpagukoB GyHKITHIA.

HccnenoBanue ¢pynkiuu. CBoicTBa IMHEHHON, KBaApaTUYHOM, KYCOYHO-IMHEHHOH 1

IpoOHO-IIMHEeHHOU QyHKIMi. HenpepbiBHBIC 1 Tepruoandeckue G yHKIIUH.
[TpeoOpasoBanus rpaduka Gpynkuuu. ['apmonndeckue konedanwus. [Ipuknanasie
3aJlauH.

JI7, M3, M11,
114

Tema 1.4. Kopnu,
CTEeNEeHH U JIOTapu(PMBbI.

Coaep:xanue yueOHOTo MaTepHaJia

1

Kopnu u crenenu. KopHu HaTypaJlbHOM CTENIEHU U3 YHCIIA U UX CBOKCTBA.
HppanyoHanpHble ypaBHEHUS.

CreneHu ¢ palMoHaJIbHBIMU NTOKA3aTENSIMU, X cBOMCTBA. CTENEHHU ¢
JEHCTBUTEIBHBIMY NTOKa3aTesiMU. CBOMCTBA CTENEHU C JEHCTBUTEIbHBIM
nokasaresneM. [lokazarenpHas ¢pynkuus. [lokasarenbHble ypaBHEHHUS U HEPABEHCTBA.
Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JOrapu(pMHUUECKOE TOMKIECTBO.
Jecartuunbie n HaTypasibHbIe Jorapudmel. [IpaBuia neiictBuii ¢ morapupmamu.
[Tepexon k HoBoMy ocHOBaHMI0. Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue
YpaBHEHUS U HEPABEHCTBA.

10

JI4, 111, 112

IIpakTH4yeckne 3aHATHA

1

Brruucnenue u cpaBHeHUE KOpHEW. BrlnonHenne pacueToB ¢ pagukaiamu. Pemenne
UPPALMOHAIIBHBIX YPABHEHUMN.

J14, M2, M7,
115, 116

Haxoxxnenne 3HaUeHHI CTETIEHEH ¢ pallMOHATBHBIMU Moka3aTensiMu. CpaBHEHHE
creneneil. IIpeoOpazoBaHusi  BBIpAXKEHMIA,  COJAEp)KAIIMX  CTEMEHHU.
Pemenne noka3arenbHbIX ypaBHEHUN U HEPABEHCTB.

J14, M2, M7,
I15, I16

Haxosxnenue 3naueHuil sorapudma 1o npou3BoIbHOMY OcHOBaHUIO. [Iepexon ot
OJIHOTO OCHOBaHMS Jiorapudma k apyromy. CpaBHEHHUE JTOrapru(pMOB.
JlorapugmupoBaHue 1 MOTEHIIMPOBaHKE BhIpakeHHUH. Perenue norapupmmaeckux
YpaBHEHUHN W HEPABEHCTB.

J14, M2, M7,
115, 116

Conep:xanue yueOHOro MaTepuaJa




Tema 1.5. OcHOBBI
TPUTOHOMETPUM

Pannannas mepa yrina. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC yIJla. 3HaKU CUHYCA,
KOCHHYCa, TAHT€HCAa U KOTAHI'€HCa 110 YETBEPTSM.

OcHoBHble TpUroHOMETpUYECKUE TOXAecTBAa. Dopmyrnsl npuseneHus. Dopmyisl
cioxxeHus. Popmyisl 1BOMHOTO yria. @opmyJibl IOJOBUHHOTO yIJia.
[TpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BETCHUE U
npousBeneHus B cymmy. [IpeoOpa3zoBaHus NpoCTENIINX TPUTOHOMETPUUECKUX
BBIPAXKEHUI.

Tpuronomerpuyeckue GyHKINH, UX CBOICTBA U rpaduku. O6IacTh onpenesieHus u
MHOX€ECTBO 3HAUYCHUH TPUTOHOMETpUUYECKUX (yHKLUI. OOpaTHbIE
TpUTrOHOMETpHUYECKHE QYHKIMHU. APKCUHYC, apKKOCHHYC, apKTaHT€HC U
apkkoTaHreHc. [Ipocrelimme TpUroHOMETpUYECKUE YPABHEHUS.

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB.

ITpocTeiiiye TPUrOoHOMETPUYECKUE  HEPABEHCTBA.

M9, I11

I

PAKTHYCCKUEC 3aHATUSA

Pannannsiii MeTOA M3MEpPEHUS YIJIOB BPAILCHUS U CBA3b C TPaAyCHON MEPOM.
[Tpumenenue Gpopmyin i npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUH.
IIpocreiimne TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA. Perienue
TPUTOHOMETPUYECKUX YPAaBHEHUI Y HEPABEHCTB.

12

JI8, M7, TI5

Tema 1.6. Hauana
MaTeMaTH4YeCKOro
aHaJM3a.
IIponsBoanasn u eé
npuMeHeHHe.

Coaep:xanue yueOHOTro MaTepHaJia

1

[TocnenosarensHocT. CriocoObl 3aJaHKsI U CBOMCTBA YMCIIOBBIX
nocnenoBarenbHocTell. [lonsTue o npenene nocnegoparenbHocTU. CyllecTBOBaHHUE
Ipejienia MOHOTOHHOW OTpaHMUYEHHON nocienoBarenbHocTu. CyMMHUpOBaHNE
MOCJIE0BATEIBHOCTEN.

[TpousBonHas. [TousaTue o Npou3BOIHON GYHKIUH, €€ TE€OMETPUUECKUNA U
¢uznueckuil cMbicia. YpaBHEHHE KacaTelbHOU K rpaduky ¢pyHkuuu. [Iponssoansie
CYMMBI, Pa3HOCTH, IIPOU3BEACHUSA, YACTHOTO. IIpON3BOIHBIE OCHOBHBIX
anemMeHTapHbIX GyHKIUN. [IponsBoaHas cinoxuoi ¢pynkuuu. [Ipumenenne
IPOM3BOJIHON K UCCIIEI0BaHMIO (PYHKIMIH U mocTpoeHuto rpadukoB. Bo3pactanue u
yObIBaHUE (PYHKIIMI, COOTBETCTBUE BO3pACTAaHUS U YObIBaHUS (DYHKIUHN 3HAKY
IIPOU3BOJHOM.

JI2, 111, 14




AKTHYECCKHC 3aHATHUA

=

UucnoBass MOCIEAOBAaTENBHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIYHCICHHS
YJICHOB MOCJIeIOBAaTEIBbHOCTH. HaxoKieHne npejiena nocie10BaTeIbHOCTH.
[TpaBuiia u popmynsl quddepeHIpoBaHus, TAOIHUIIA TPOU3BOTHBIX JIEMEHTAPHBIX

GYHKIIHA. M2, M11, 1114
MexaHn4YecKHii 1 TeOMETPUYECKUI CMBICII IIPOU3BOAHON. Y PaBHEHHE KacaTeJIbHOU B 12
obmeM Buze. MccnenoBanue GyHKINU C TOMOIIBIO Tpou3BoiHON. Haxoxaenune
HanOOJIBIIET0 M HAMMEHBIIIETO 3HAYCHUS (DYHKIIHU.
Coaepxxanue yueOHOIro MaTepuasa
1| IlepBooOpa3Has u unterpai. IlpumeHenue onpeaeneHHOro HHTErpaa ais 4 JIe6, 1114
Tema 1.7. UnTerpan u HaXO0X/IEHUs IUIoLa i KpuBoinHenHoi Tpaneunu. ®opmyna Hetotona—Jleitonuna.
ero NpuMeHeHue. [Tpumenenus
MHTErpasia B (PU3HMKE U T€OMETPHH.
IIpakTHyeckue 3aHATHS
= MI11,I114
1| Hurerpan u mnepBooOpa3Has. Haxoxnenue mnepBooOpa3Holl u 16
BBIUMCJIEHHE ONPECIEHHOT0 HHTErpana. [I[pumenenne uurerpasia st BBIYUCICHUS
(bU3HIECKUX
BEIIMYUH U TUIOMaAeH Quryp.
CamocrosiTeibHas padora.
Pabota ¢ yueOHOIi U CrIpaBOYHON JTUTEPATYPOid, paboTa ¢ KOHCIIEKTOM JIEKIIHH, pelrieHrue 6 JI5, M11, 1114
ynpakHEeHHH 1Mo 06pasily, NOAroToBKa pedepaToB U COOOIICHUH.
Pa3nes 2. KomOuHaTOpHKA, CTATHCTHKA U TEOPHS BEPOSATHOCTEN. 20
Coaep:xanue yueOHOro MaTepHaJia
1| OcHoBHble NOHATHA KOMOMHATOpUKH. [lofcueT uncna pa3MenieHuil, nepecTaHoBoK, J1, 1114
Tema 2.1. KomOunaTopuka coyeranuil. @opmyna 6uHoma Herorona. CBoiicTBa OMHOMUHAJIBHBIX 4
KO3 (UIIMEHTOB.
TpeyronbHuk Iackais.
IIpakTHYeckHe 3aHATHA
1| IIpaBuna komOuHaTOpHKU. Pemenne koMOMHATOPHBIX 3a1a4. Pa3zmenenus, 6 JI9M7,
coueTaHus U nepecraHoBku. bunom HerotoHa u tpeyronsHuk Ilackamns. IIpuknagaeie MI1,II8

3a1a4H.

Conep:xanue yueOHOro MaTepuaJia




CoOpbITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE M YMHOXEHUE BeposiTHocTel. [TonaTue o

Tema 2.2. Dj1eMeHTbI HE3aBHCUMOCTH COOBITHH. [IuCKpeTHas ciyJaiiHasi BETUYHHA, 3aKOH ee 4 M8, I11, I17,
TeOPHUH BEPOSITHOCTEH U pacupeneneHus. I18
MaTeMaTHYeCKOH Hucnossle XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOU BEJIMYUHBI.
CTATHCTHUKH. [TonsATHE O 3aKOHE OONBIINX YUCEIL.
[IpencraBienue nanHbIX (TaOIMIIBI, JUATPAMMBI, Tpa(QUKH), TeHEpaIbHAs
COBOKYITHOCTb, BBIOOPKA, cpe/iHee apudMeTHieckoe, MeinaHa.
IlonsiTHE 0 3a]a4aX MaTEMAaTUYECKON CTaTUCTUKHU.
IIpakTHYecKHe 3aHATHS
1| Knaccuueckoe ormnpezeneHre BEpOSITHOCTH, CBOWCTBA BEPOATHOCTEH, Teopema o 6 JI9, M2,
CyMMe 18, 1114,
BeposITHOCTEW. Bbrunciienne BeposTHOcTe. [IpencraBieHue YMCIOBBIX 117
JaHHbIX. [Ipuknansele 3a1aun.
Pazjnen 3. 'eomerpus. 92
Coaep:xxanue yue0HOro MaTepHaJia
1| BsaumHOe pacnonoxeHue IByX NpsSMBIX B mpocTpaHcTBe. [lapannensHocTh npsaMoit
1 iockocty. [TapamiensHoCTh TUI0CKOCTEN. [IepneH UKy pHOCTE IPSMOK U
I10CKOCTH. [lepnieHanKysip 1 HaKJIOHHAsA. YTO0JI MEXKY NPSAMON U MJIOCKOCTBIO. JI3, M5, M9,
JIByrpaHHBIN yroiy. Yroi Mexay II0CKOCTAMU. IlepnenauKyIspHOCT ABYX 10 I19, 1114
IIJIOCKOCTEM.
I'eomeTpuueckue mpeodpa3zoBaHus NIPOCTPAHCTBA: MapajlIeIbHbIN epeHoc,
CUMMETpPUSI OTHOCUTEIIBHO TUIOCKOCTH.
[TapamnensHOE MpoekTHpoBanue. Ilnonans opToroHaJbHON MPOEKIUH.
Tema 3.1. Ilpsimble u N300paxeHne npocTpaHCTBEHHBIX (Uryp.
IUIOCKOCTH B IIpakTHyecKue 3aHATHS
NPOCTPaHCTBE. 1| BsaumHoe pacrnosioXeHHs NPSAMBIX. YTOJI MEXAY MPSIMbBIMH.
B3anmHoOe pacronoxeHne npsmbIX U m1ockoctel. [lepnenaukymnsp u HakJIOHHas K
IJIOCKOCTH. YTOJ MEXIY NPSIMOM U IJIOCKOCThIO. TE€opemMbl O B3AMMHOM JI3,M2,M5.111,
PaCIIOJIOKEHUU IIPSIMOM U IUIOCKOCTU. TeopeMa 0 Tpex NEPHEHAUKYIIIpax. 14 110, IT14

IIpu3Haky ¥ CBOMCTBA MapaJUIEIbHbIX U MEPIEHIUKYIISIPHBIX TUIOCKOCTEN.
PaccrosiHME OT TOYKM 10 TUIOCKOCTH, OT IPSMOM 10 IJIOCKOCTH, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMU, MEXY CKPEIIMBAOIIUMHUCS IPSIMBIMH.

[TapaienpHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. TeopeMa O IIoImanu
OPTOTOHAJILHON MPOEKIIMH MHOTOYT'OJIbHHKA.




CamocrosiTespbHasi padora.
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIUH, peleHne
yIpaXHEHUH 110 00pasIly, MOJroTOBKa pedeparoB U cOOOLICHUIA.

JI3,JI5,M2,I11,
110, IT14

Tema 3.2. Koopanuarsi
U BEKTOPBI.

Coaep:xanue yueOHOro MaTepuaJia

1

[IpsimoyronbHas (IexkapToBa) cucteMa KOOpAHHAT B IpocTpancTee. opmyna
paccTOosHUS MEXY IBYMsl TOUKaMu. Y paBHEHUs Cepbl, INIOCKOCTH U TPSIMOH.
Bekropel. Moaynb Bektopa. PaBeHcTBO BEKTOpPOB. Cl10KEHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4YKciio. PasznokeHne BEKTopa Mo HalpaBiICHUSAM. YTOJ MEXAY ABYMS
BekTopamu. [Ipoekuus BekTopa Ha ock. Koopaunatel Bektopa. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB.

JI3, M4, 1113

AKTHYECKHC 3aHATHUSA

[EEN

Bexkropel. JleiicTBrs ¢ BekTopaMu. [[ekapToBa cuctemMa KOOPAUHAT B POCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, CHEPBI, MITOCKOCTU. PaccTosiHue MEX Ty TOUKAMU.
JelicTBUsI ¢ BEKTOpaMH, 3aJaHHBIMH KoopAuHaTaMu. CKaJIipHOE TPOU3BEACHUE
BEKTOpPOB. BekTOpHOE ypaBHEHHE NPSAMOM U TNIOCKOCTH. Vcrionb30BaHnE BEKTOPOB
IIPU 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

10

J3,M12, 1114,
113

CamocrosiTesbHas padora.
Pabora ¢ yueOHO U cripaBOYHOM TUTEPATypOd, paboTa ¢ KOHCIIEKTOM JISKIIUN, PeIICHIE
yIpa)xxHEeHHH 1Mo 00pasily, HOAroToBKa pedepaToB U COOOIICHUH.

JI3, JI5, M12,
114

Tema 3.3.
MHoOrorpaHHUKH
U KpyIJble TeJa.

Conep:xanue yueOHOTro MaTepuaJia

MHororpanssle yribl. Beinmykibie MEHOrorpanHukd. [Ipsivast v HakiloHHas MpU3Ma.
[TpaBunwsHas npusma. [lapamienenunen. Ky6. [Tupamuna. [IpaBunsHas nupamua.
VYceuennas nupamuga. Terpasap.

Cummerpuu B KyOe, B mapajjiesienumese, B mpu3Me u B nupamujae. Ceuenus kyoa,
npu3Mel 1 nupaMuel. [Ipencrasienne o mpaBUIIbHBIX MHOTOIPaHHUKAX.

[Mununap u KoHyc. YceueHHbIH KoHyc. OceBble CEeUeHUs U CEYEeHMUs], TapaliesbHbIe
ocHoBanuto.lllap u cdepa, ux ceuenus. Kacarenpnas miockocts k chepe. O0bem u
ero u3mepenue. MaTerpanpHas ¢popmysa oobema.

®opmyiiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieenunesia, Ipu3Mbl, IUIHHIPA.
®opmyisl 00beMa UpaMuIbsl U KoHyca. Dopmysisl uonaam noBepxHocTeit
IWIMHAPa U KoHyca. PopMyIbl oObeMa 1apa 1 Miomaam chepsl.

[Togo6ue Ten. OTHOIIEHUS TIOMIAEH TOBEPXHOCTEN U 00BEMOB TTOOOHBIX TEJ.

14

J1, M4, 111,
110
1111

AKTHYCCKHUE 3AaHATHUA

[EN

Pazmmunblie BHUJIbI MHOTOT'PaHHHUKOB. Hx H3o6pa>1<eH1/m, CCUCHUA U PA3BCPTKHU.

CI/IMMeTpI/Iﬂ TCJI BpallICHUS 1 MHOT'OI'PDAHHHUKOB. Brrunciaenue miomaaei u 00BEMOB.

J14, M7, M10,
I111, 1112, 1114




CamocrosiTesibHas1 padora.

Pabora ¢ yueOHOI1 1 cripaBOYHOM JUTEpaTypOid, paboTa ¢ KOHCIIEKTOM JIEKIUH, pelIeHne 6 JI4, 1111, 1112,
yIpaXHEHHH 10 00pa3Ily, HOArOTOBKA pedepaToB U COOOIICHUH. 1114
Tema 3.4. [Ipumenenue IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIePKAHNE (CONEPKAHUE TPUKJIIATHOTO
OCHOB CTepeoMeTpuH B MOYJIs1)
npodgeccHoHaIbLHOM [Tpumepsl cummerpuii B mpodeccuu. [Ipumenenune B mpodecCHOHATBHON AeATENHhHOCTH
ACATEILHOCTH pa3IMYHBIX BUJIOB MHOIOIPAHHUKOB U Tell BpameHus. [locTpoeHne ceyeHnil 1 pa3BepTokK. J14, M7, M10,
IIpakTnyeckue 3aHATHS IT11, 1112, I114
[TpumeHeHne cuMMeTpun B IPO(EeCCUOHATIBHON e TeNbHOCTH. [IpMeHeHrne pa3inyHbIX
BUJIOB MHOTOTPaHHUKOB U TeJl BpAIllEHUS B IPOEKTUPOBAHUU U pa3paboTke 00bEKTOB 12
nu3aiiHa. Pemienue 3a1a4 Ha KOMOMHALMU T€OMETPUYECKUX TeN (MIMHIAP-TIPU3MA,
WIMHP-TIMpaMKIa, KOHyC-TIpyU3Ma, KOHyc-upamuaa, chepa- npusma). [locrpoenue
CCUCHHI U Pa3BEPTOK PA3JIMYHBIX TeJl, IPUMEHEHHE OCTPOCHUN B IPO(PECCHOHATBHOM
JIeATEIbHOCTH.
KoncyabTanumn
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
Bcero: 222




4 YCJIOBUS PEAJIM3AIIUU TPOT'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecnieyeHne

Jia peanuzanuu MOporpamMmbl  y4eOHOrO TMpeaMeTa IMpeayCMOTPeHO Halnyue KabuHeTra
MaTEeMaTHKH:

-OcHoBHOE oOopynoBanue: Jlocka moakatHas, MynbTUMEANIHBIA KOMIUIEKT (rTpoekTop Casio
XJ-V2, skpan Lumien EcoPicture); [lapTer yuenndeckue nBoitasie; Cton npenonaBatens; CTymbs.

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

4.2 UndopmanuoHHoe odecriedeHne peaju3aliu NporpaMmmal

Jns  peanu3auuu  mporpammbl - ydyeOHoro mpenmera  OubGnmoteunsid  ¢onny  BBIY
YKOMILJICKTOBAH MEYaTHBIMU M AJICKTPOHHBIMH U3aHUSMH.

OOyuaronmecss U3 4YUClIa MHBAIMIOB W JIMI] C OIPAaHUYEHHBIMH BO3MOJKHOCTSIMHU 3/I0POBBS
oOecrieueHbl TEYaTHBIMH M OJIEKTPOHHBIMH ~ 00pa3oBaTelIbHBIMU  pecypcamMu B  (opmax,
Q/IaTITUPOBAHHBIX K OTPaHUYCHHSIM UX 3JI0POBbSL.

OcHoBHas1 JIUTEepaTypa

1. Marematuka. ['eomerpusi. ba3oBbiii ypoBeHb. YueOHoe mnocobue g CIIO : yueGHoe
nocoOue Juisi 00pa30BaTeIbHBIX OPTaHU3AIMHA, PEATH3YIONIMX 00pa30BaTeIbHbBIC POrPAMMbI CPEIHETO
npodeccuonanbHoro oopazosanus / JI. C. Artanacsn, B. @. byrysos, C. b. Kagomues [u np.]. — 2-¢
u3l., crep. - Mocksa : [Ipocsemenue, 2025. - 305 c. — (Cepus «Yue6nuk CIIO»). - ISBN 978-5-09-
127108-9. - Tekcr : anextponHbiit. - URL: https://znanium.ru/catalog/product/2220394

2. Amumos, III. A. Marematuka. AnreOpa M Havajla MaTeMaTHYeCKOro aHaiu3a. ba3oBsbiii
YpOBEHB: 3eKTpoHHas popma yaebHoro mocodus mist CIT1O / 1. A. Anumos, M. A. Tkauésa, 10. M.
Konsrun. - MockBa : IlpocBemenne, 2024. - 463 c. - ISBN 978-5-09-107569-4. - Tekcr :
anekTpouHbIit. - URL: https://znanium.ru/catalog/product/2125328

3. boromomos, H. B. Anrebpa ¥ Hayajga aHanmum3a : Y4eOHMK ISl CpEIHEro
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mocksa : U3narensctBo HOpaiit, 2026. —
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5 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS YYEBHOI'O ITPEJIMETA
KoHnTpons M oueHka chOpMHUPOBAHHOCTU JIMYHOCTHBIX, METAIPEAMETHBIX M IPEIMETHBIX

PE3YyIbTAaTOB OCYHICCTBIIAOTCA B COOTBETCTBUH CO CIICAYIOIIHNMU IMOKA3aTCIIAMMU:

Pe3yabTarsl 00yyeHus

OcHOBHbBIE MOKA3aTeJIN OIIEeHKH pe3yJibTaTa

Tema

OunenouHoe CpeacTBo

JInyHOCTHEBIE

JI1 - chopmupoBaHHOCTH
NPEICTABICHUN O MAaTEMAaTHKE KaK
YHUBEPCAIBHOM SA3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHHS SBICHUI
" IpouecCoB, HACAX U METOJAX
MaTeMaTHKU

Tema 1.1. Beenenue

Tema 1.2. Pa3Butue noHITHS O
YHCIIC

Tewma 2.1. KomOuHaTopuka
Tema 3.3. MHOrOrpaHHUKH U
KpyTJIbIE TEJla

YCTHBIM OIIPOC (11.5.1)
YCTHBIN OIPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)
YCTHBIM OIIPOC (11.5.1)

JI2 - noHuMaHnue 3Ha4MMOCTH
MaTeMaTHUKU JJIsl HAy4HO-
TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIICHHS K
MaTeMaTuKe KaK K 4acTu
00I11eueI0BeYECKOM KyIbTYphI
4yepe3 3HAKOMCTBO C HCTOPUEN
pa3BUTHSI MAaTEMaTUKH,
JBOIIOLMEH MaTEMaTHICCKUX
uuaeu

Tema 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IpousBoaHas u eé
IIPUMEHEHHE

YCTHBIM OIIPOC (11.5.1)

JI3 - pa3BUTHE TOTUYECKOTO
MBIIIICHUS, TPOCTPAHCTBEHHOTO
BOOOpa)KeHUs1, AITOPUTMHUECKOMN
KYJIBTYpbl, KPUTUYHOCTH
MBIIIICHUS HAa YPOBHE,
HE00X0AUMOM 15 Oyny1ei
npo¢eCcCuOHAITBHON
NesITeIbHOCTH, JJISl IPOJOTKEHUS
o0Opa30BaHMs U caMOOOPa30BaAHUS

Tema 1.3. ®ynkuuu u rpaguxu
Tema 3.1. IIpsimble u
TUTOCKOCTH B TIPOCTPAHCTBE

Tema 3.2. KoopauHatel u
BEKTOPBI

YCTHBIM OIIPOC (11.5.1)
YCTHBIA 0IIpOC (m.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3ansATHE
Ne 1 (camocTosiTenbHas
pabora)

JI4- oBaneHne MaTeMaTHYECKUMU
3HAaHUSMH U YMEHUSMH,
HEOOXOMMBIMU B TIOBCETHEBHON
KHU3HH, I OCBOCHHUS CMEKHBIX
€CTECTBEHHO- HayYHBIX
JTVCTIUATUTAH ¥ TUCTIATUTHH
po¢eCCUOHATIBHOTO IIUKJIA, JUIS
roJiydeHus: o0pa3oBaHus B
o0acTsx, He TPEeOYIOLINX
yIIIyOJIEHHON MaTeMaTHYeCKOU
MOJITOTOBKH

Tema 1.2. PazButue moHITUSI O
quCie

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tewma 3.3. MHOrOrpaHHUKHN U
KpyTJble Tella

Tewma 3.4. IIpumeHeHne OCHOB
CTEpPEOMETPUU B
npodecCuoHATBHON
JESTEIBHOCTH

YCTHBIA OIIPOC (1.5.1)
[IpakTnueckoe 3anarue
Ne 1-2 (camocTosiTenpHas
pabora)

YCTHBIH OIIPOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTrosiTenpHas
pabora)

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

[IpakTnueckoe 3anarue
Ne 1 (camocTosaTenbHas
pabota)

JI5 - TOTOBHOCTH U CITIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camMo00pa3zoBaHuIo, HA
MPOTSKEHUU BCEU JKU3HU

Tewma 1.7. UnTerpan u ero
IIPUMEHEHHE

Tema 3.1. Ilpsamsble u
IIJIOCKOCTH B IPOCTPAHCTBE

YCTHBIH OIIPOC
(m.5.1)
YCTHBIH OIIPOC (1.5.1)
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Tema 3.2. KoopauHaTel 1
BEKTOPbI

YCTHBIN OIpOC (11.5.1)

JI6 - co3HATenLHOE OTHOIICHHUE K
HEMPEePHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIITHON
npodeccnoHabHOMN 1
0OIIeCTBEHHOH AeATEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

YCTHBIN OIPOC (11.5.1)

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM AESITEIHLHOCTHA

Tema 1.3. ®ynkuuu u rpaguxu

[IpakTuueckoe 3aHsiTUE
Ne 1 (camocTosiTenbHast
pabota)

JI8 - TOTOBHOCTH K KOJIJIEKTUBHOU
paboTe, COTPYAHUYECTBY CO
CBEPCTHHUKAMH B
o0pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
JPYTUX BUAAX ACSITEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUH

[IpakTuyeckoe 3aHATHE
No 1 (camocTosiTenbHast
pabora)

JI9 - oTHOLIEHHE K
podecCHOHaAIbHOM IeATEIIBHOCTH
KaK BO3MOXXHOCTH yLIaCTI/Iﬂ B
pEIICHUH JIMYHBIX,

Tewma 2.1. KomOunaTroprka

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3aHsiTHE

OOIIIECTBEHHBIX, Tema 2.2. DnemMeHThI TEOPUH Ne 1 (camocTosTenbHas
rOCyJJapCTBEHHBIX, BEPOSATHOCTEH U paborta)
00IIECHAIIMOHATIBHBIX MPO0JIEM MaTeMaTHYeCKON CTaTUCTUKH

MerarpeaMeTHbIe

MI - yMeHune onpeaensaTs enn
NeSITeNIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX
JOCTUKECHUS

Tema 1.3. ®yHKkuuu U rpaguxu

YCTHBIN OIIPOC (11.5.1)

M2 - yMeHnEe BHOCUTb KOPPEKTHUBBI
B JICSITENIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN
JESATEIBHOCTH

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.6. Hauana
MaTeMaTHYeCKOro aHaJln3a.
IIpousBoaHas u eé
MIPpUMEHEHNE

Tema 2.2. DneMeHTHI TEOpUH
BEPOATHOCTEN U
MaTEMaTH4ECKON CTaTUCTUKH
Tewma 3.1. Ilpsimeie n
IJIOCKOCTHU B IIPOCTPAHCTBE

[IpakTHyeckoe 3aHsATHE
Ne 1-3
(camocTosTenbHAS
pabora)

[IpakTHyeckoe 3aHsATHE
Ne 1 (camocTosTenbHas
paborta)

[IpakTudeckoe 3aHaTue
Ne 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

M3 - Bi1ageHHE HaBBLIKAMU
MMO3HABATEIHPHON, yUeOHO-
HCCIIEI0OBATENIBCKONW U IIPOEKTHOM
JeITEILHOCTH, HaBBIKAMU
paszpenieHus npodieM

Tema 1.3. ®ynkuu u rpaguxu

[IpakTuyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
pabora)

M4 - cr1tocoOHOCTE U TOTOBHOCTD K
CaMOCTOSTEIIbHOMY TTOUCKY
METOIOB PEIICHUS MTPAKTUUECKUX
3a/1a4, IPUMEHEHUIO Pa3TUYHBIX

Tewma 3.2. Koopaunatse! u
BEKTOPBI

Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJble Tella

YCTHBIN OIpOC (1.5.1)

YCTHBIN OIpOC (11.5.1)




METOJ0B ITIO3HAHUA

M35 - c1oCOOHOCTH BBIABIATH
[IPUYUHHO-CJICICTBCHHBIE CBA3H U
aKTyaJIM3UpOBATh 3aj1auy,
BBIIBUTaTh TUIIOTE3Y €€ PEIICHNS,
HAXOJUTh APTYMEHTBI 151
JI0Ka3aTelIbCTBA CBOUX
YTBEPKICHH, 3a/1aBaTh
apaMeTPhl U KPUTEPUN PEIICHUS

Tema  3.1. Ilpsmpie wu
IUTOCKOCTH B IIPOCTPAHCTBE

YCTHBIM onpoc (1m.5.1)

M6 - criocoOHOCTH aHATTU3UPOBATH
HOJIyYCHHBIC B XOJIC PEIICHUS
3aJ1a4d PE3yIbTAThl, KPUTHYECKHU
OLICHUBATH X JOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBUSIX

Tema 1.1.BBenenue

YCTHBIM onpoc (1m.5.1)

M7 - ciocOOHOCTH BBIIBUTATh
HOBBIC HJICH, IIPEIAraTh
OpPHUTHHAIIbHBIC TIOAXO0/IbI U
pEIlCHMS, CTABUTDH IIPOOJIEMBI K
3a]1a4uu, JOMYCKArOIINe
albTEPHATHBHBIC PEIICHHS

Tema 1.4. KopHu, crenenu u
Jorapudmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUHI

Tewma 2.1. KomOunaTroprka

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIEe Tea

Tema 3.4. IlpuMeHeHue 0CHOB
CTEpEOMETPHUH B
npogecCuoHaNIbHON
JeSITebHOCTH

[IpakTrueckoe 3ansTHE
Ne 1-3
(camocrosTenbHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3ansATHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTnueckoe 3anaTne
Ne 1 (camocTosiTenbHast
paborta)

MBS - Bi1azeHne HaBLIKAMU
MOJTy4YeHUsT UHPOPMALIUH U3
HUCTOYHHUKOB PA3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOITEILHO
OCYIIECTBIIATH MOUCK, aHAITU3,
CHUCTEMATHU3AIUI0
HHTEPIpETAIHIO HHPOPMALUN
pa3IM4YHBIX BUJOB U (GOPM
IPEICTABICHHUS

Tema 1.1.BBenenue

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEN U
MaTEMaTHYECKON CTaTUCTUKH

YCTHBIN onpoc (1.5.1)
YCTHBIN OIIPOC (11.5.1)

MO - crtocoOHOCTBH OCYIIECTBIISATh
KOMMYHHUKAITUU BO BCeX cepax
’KH3HHU, apT'yMEHTUPOBAHHO BECTH
Aauainor, ymeTb CMATYaTh
KOH(DJIMKTHBIE CUTYaIHH,
Pa3BEpHYTO M JIOTUYHO M3J1araTh
CBOIO TOYKY 3PEHHS C
HCIIOJB30BaHUEM A3BIKOBBIX
CpeACTB

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 3.1. Ilpsamsble u
IJIOCKOCTHU B MPOCTPAHCTBE

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

M10 - cmtocoOHOCTh MOHUMATE U
HCIOJIb30BaTh MPEUMYIIIECTBA
KOMaHJIHOM Y MHJIUBUIYTbHOMN

Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJIBIE TENa

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)




paboTHI;

MPUHUMATH 1[ETH COBMECTHOU
JeSITeIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHUPOBATH JCUCTBUSA T10 €€
JOCTIKEHUIO: COCTABIISATH IJIaH
JIEUCTBUM, PACIIPEIEIATh POJIH C
Y4ETOM MHEHUH Y4aCTHUKOB
00CyX1aTh pe3yJIbTaThl
COBMECTHOH paboThI;

mpeaarath HOBbIC IPOEKTHI,
OLICHUBATh UJCH C TO3UIIH
HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKON 3HAUNMOCTH;
OCYIIECTBISTH MO3UTHBHOE
CTpaTErHYECKOE MOBEICHHC B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHUIIMATHBHBIM.

Tema 3.4. IIpuMeHeHne OCHOB
CTEpEOMETPUH B
npodeccrnoHabHOM
JeSITeNbHOCTH

TPYIIIOBOE TBOPUYECKOE
3aganue (1.5.3)
[IpakTryeckoe 3aHsATHE
Neo 1 (camocTosiTenbHas
pabora)

TPYIIIOBOE TBOPYECKOE
3amanwue (11.5.3)

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

Tema 1.1.BBenenue
Tema 1.2. Pa3Butne noustus o
quciie

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHaJin3a.
[IpousBoaHas u eé
IIPUMEHEHHE

Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

Tema 2.1. KomOuHnatopuka

YCTHBIA 0IIpocC (m.5.1)
[IpakTrueckoe 3aHsATHE
Ne 1-2 (camocTosiTensHas
pabora)

[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
pabora)

[IpakTrueckoe 3ansATHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHaTue
Ne 1 (camocTosiTenbHast
paborta)

MI12 - criocoGHOCTh JaBaTh OLEHKY
HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTUBBI B JAESITEILHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yNIbTAaTOB LIENSIM; BIaIeHHUE
HaBbIKAMH MO3HABATEIbHOMN
pedaexkcuu Kak 0CO3HAHUSI
COBEpLIAEMBIX JEUCTBUHI U
MBICITUTENBHBIX MTPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHMI;
HCII0JIb30BaHNE TPUEMOB
pediiekcuu JUIst OLIEHKU CUTYallUH,
BBIOOPA BEPHOTO PEIICHHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

[IpenmerHsbie

I11 - Bnagenune MmeTonaMu
JI0Ka3aTeIbCTB, alTOPUTMAMU
penieHus 3a/1a4y; yMeHUE

Tema 1.4. Kopnu, crenenun u
J0rapuQmbl
Tewma 1.5. OcHOBBI

yCTHBIN ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)




(dbopMynpoBaTh ONpPECIICHNUS,
aAKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, IPOBOJUTH JI0OKA3aTEIbHbIE
PacCyXJICHHS B XOJI€ PEILICHUS
3aza4

TPUTOHOMETPUHN

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHaIn3a.
IIpousBoaHas u eé
[IPUMEHEHHE

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEHN U
MAaTeMaTUYECKON CTaTUCTUKU
Tema 3.1. IIpsimble u
IIJIOCKOCTH B IPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

yCcTHBIN onpoc (11.5.1)

yCcTHBIN ompoc (11.5.1)

[IpakTryeckoe 3aHsATHE
Neo 1 (camocTosiTenbHast
pabora)

yCcTHBIN ompoc (11.5.1)

12 - ymenue onepupoBath
MOHSTHSAMU: CTETICHb YHCIIA,
norapudm yucia; yMeHue
BBITIOJIHSThH BHIYMCIICHHE 3HAYCHU I
1 IpeoOpazoBaHusl BEIPAXKEHUH cO
CTENEHSMU U JIorapupmMam,
npeoOpa3oBaHus IpOOHO-
palMOHAIBHBIX BBIPAKCHUH

Tema 1.1.BBenenue

Tema 1.2. Pa3zButue noHsITHS O
JHCIIe

Tema 1.4. KopHu, cTenenu u
aorapudmbl

yCTHBIH ompoc (11.5.1)
yCTHBIH ompoc (1.5.1)

yCTHBIH ompoc (1.5.1)

13 - ymenue onepupoBath
MOHATUSMU: pallMOHAJIbHbIE,
UppalOHAIIbHBIE, IOKa3aTeNIbHBIE,
CTEIEeHHbIE, JorapupMHUUECKue,
TPUTOHOMETPUUECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI

Tema 1.2. PazBurue moHATHS O
quciie

[IpakTrueckoe 3ansATHE
Ne 1-2 (camocTosiTenbHas
pabora)

[14 - ymenue onepupoBath
MOHATUAMM: (PYHKIHS,
HenpepbIBHAsE PYHKILINSA,
IIPOU3BO/IHAS, TepBOOOpa3Has,
olpe/ieNIeHHbI UHTETpall; yMEHHE
HaXOJUTb IPOU3BOIHBIE
AJIEMEHTapHbBIX (PYHKIINH,
UCIOJIb3YS CIIPaBOYHbIE
MaTepuabl; UCCIEN0BATh B
MPOCTEHIINX ciydastX GyHKIHUN Ha
MOHOTOHHOCTh, HAXOJIUTh
HauOoJIbIINE U HAUMEHBIIINE
3HaueHUs QYHKIIHUI; CTPOUTH
rpadMKyu MHOTOYJICHOB C
UCIOJIb30BaHUEM allnapaTa
MaTEMaTHYECKOI0 aHaJIN3a,
MIPUMEHSITH IPOU3BOJIHYIO MPU
pELIEeHNN 3a]1a4 Ha ABU)KEHUE;
pelaTh NpakTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha
HauOOoJIbIINE U HAUMEHbIINE
3HAUEHUS, HA HAXO0X/IEHUE yTH,
CKOpPOCTH M YCKOPEHUs

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IpousBoaHas u eé
IIPUMEHEHHE.

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabota, TBOpUECKOE
3a/IaHHE)

ycTHBIH ompoc (11.5.1)

I15 - ymeHue onepupoBathb
MOHATUSIMU: pallMOHAJIbHAS

Tema 1.4. KopHu, crenenu u
J0Tapu MBI

[IpakTrueckoe 3aHsATHE
Ne 1-3




(dbyHKIMS, TOKa3aTeabHas
¢byHKIMSA, cTeneHHas QyHKIHS,
norapudmudeckas GyHKIHS,
TPUTOHOMETpHUYECKUE (YHKITUH,
oOpaTHbIe PYHKIIUU; YMEHHUE
CTPOUTH TPaPUKU N3YUIEHHBIX
(YHKIHHA, UCTIOIB30BaTh IPAPUKH
[IPU U3YYEHHUH TIPOIIECCOB U
3aBHCUMOCTEH, IPU PEIICHUU
3aJa4 U3 APYrux y4eOHBIX
MIPEIMETOB | 33]1a4 U3 PEaTbHOM
KU3HU; BBIpaxarh Gpopmynamu
3aBHCUMOCTH MEXJ1y BETUYNHAMHU

Tema 1.5. OcHOBBI
TPUTOHOMETPUH

(camocTosTenbHAS
pabora)
[IpakTryeckoe 3aHsATHE
Neo 1 (camocTosiTenbHas
pabora)

[16 - ymeHue pemarb TEKCTOBBIE
3aJlau¥ pa3HbIX THUIIOB; COCTABIATH
BBIPKCHHUS, YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI I10
YCIIOBUIO 3aJ1a4M, UCCIIEI0BATh
MOJIyY€HHOE PEIIeHUE U OLIEHUBATh
IPaB0N0I00HOCTh PE3yJIbTATOB

Tema 1.4. KopHu, crenenu u
Jorapudmpl

[IpaxkTrueckoe 3anstue Ne
1-3 (camocTosTeNbHAS
pabora)

[17 - ymenue onepupoBarb
TIOHSATUSAMHU: CpeIHEe
apudpMeTHIecKoe, MeIraHa,
HanOOJIbIlIee ¥ HAUMEHbIIIEE
3HAYCHHMS, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHCHHE
YHCIIOBOTO Habopa; yMeHUe
W3BJIEKATh, MHTEPIPETUPOBATH
nH(OpPMAaIIHIO, TPEJICTABICHHYIO B
Ta0auIaX, HAa JUarpaMmax,
rpadukax, OTpaskarollyo CBOWCTBA
peanbHBIX MPOIIECCOB U SBICHUI;
MIPEICTaBIATh HHPOPMAIIHIO C
TTOMOIIIBIO TAOJIUII U TUATPAMM;
HUCCIEA0BATh CTATUCTHYCCKHUE
JIaHHEIE, B TOM YUCJIIE C
MpUMEHEHHEM TpaUuecKux
METOJIOB U SJIEKTPOHHBIX CPEJICTB

Tewma 2.2. DnemMeHThl TEOPUHU
BEPOATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU

yCTHBIH ompoc (1.5.1)
[IpakTrueckoe 3ansATHE
Nel (camocTositenbHas
pabora)

I18 - ymeHue onepupoBathb
MTOHATUSAMM: CIIY9alHBIA ONBIT U
ciyyaiiHoe cOObITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHCIISATH BEPOSATHOCTD C
HCIOJIb30BaHNUEM TpaduyeCcKuX
METOIOB; IPUMEHSATH (HOPMYJIBI
CIIOKEHUSI U YMHOKECHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYIIBI IPU pPELLICHUN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peanbHbIX COOBITUI; 3HAKOMCTBO
CO CIIy4allHBIMU BEIMUMHAMU;
YMEHHE IPUBOJUTH TPUMEPHI

Tema 2.1. KomOunaropuka

Tema 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenbHas
pabora)

yCTHBIH ompoc (11.5.1)
[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenpHas
pabora)




IIPOSIBJIEHUS 3aKOHA OOJIBLINX
YHUCell B IPUPOJHBIX U
OOI1IECTBEHHBIX SIBICHUSAX

I19 - ymenue onepupoBath
MOHATUSIMH: TOYKA, IpsiMasi,
IJIOCKOCTB, IPOCTPAHCTBO,
JIBYTpaHHBIN yroJ,
CKPEILMBAIOIINECS IPSIMBIE,
NapajyuiebHOCThb U
NEPIEHIUKYJIIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yroJl Mexay
MPSIMBIMU, YTOJI MEKY IIPSIMON U
IJIOCKOCTBIO, YTOJ MEKITY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
MEX1y NPSMbIMH, PACCTOSIHUE
MEX1y MIOCKOCTSIMU; YMEHHE
WCI0JIb30BaTh IIPU PEILICHUH 3a]a4
M3Y4YEHHBIE (DAKThI U TEOPEMBI
IUIAaHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIIETO
Mupa

Tema 3.1. Ilpsamsble u
IUIOCKOCTH B IIPOCTPAHCTBE

yCcTHBIN omnpoc (11.5.1)

I110 - ymenue onepupoBaTh
MOHATUSIMHU: MHOTOTPaHHUK,
ceueHrue MHOTOTpaHHUKa, KYO,
napaJiesienure], Mpu3ma,
nupamua, GUrypa u moBepXHOCTh
BpaIeHHS, IIMIIMH/P, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAIEHHS, TUIOCKOCTH,
Kacaromascs cepsl, HUINHApPA,
KOHYCa, IUIOMIA/h TIOBEPXHOCTH
MUPaMHUJIbI, TPU3MBI, KOHYCA,
HUAJTUHIPA, TI0MAb chepbl, 00beM
KyOa, psIMOYTOJILHOTO
napaiesienunes1a, MupaMuIbl,
MPU3MBI, IWIHH/PA, KOHYCA, 1M1apa;
yYMEHHE U300paXkaTh
MHOT'OI'PaHHHUKH U TIOBEPXHOCTH
BPAIEHHS, UX CEUYCHUS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEe/ACTB; YMEHHUE PaclO3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh PaBUIIbHbIE
MHOTOTPaHHUKH

Tema 3.1. IIpsimble u
TIJIOCKOCTH B IPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpyTIJIble Tena

[IpakTryeckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
pabora)

ycTHBIH ompoc (11.5.1)

I111 - ymenue onepupoBarb
MOHATHUSIMU: IBUKCHUE B
MIPOCTPAHCTBE, MOA0OHbIE (HUTYPHI
B IIPOCTPAHCTBE; HCII0JIb30BaTh
OTHOILIEHUE IO
TTOBEPXHOCTEH U 00HEMOB

Tewma 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

Tema 3.4. IIpuMeHeHne OCHOB
CTEPEOMETPUH B

yCcTHBIN onpoc (11.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsATHE
Nel (camocTosiTenpHas




MOA0OHBIX (PUTYp MPHU PEIICHUHN
3amaq

npodecCuoHATBHON
ACATCIIbHOCTHU

pabora)

[112 - ymeHue BbIUUCTATH
F€OMETPUYECKUE BEIMYUHBI
(mvHa, yrou, momaab, o0beM,
IJIOLIA/1b IOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POpMYIIBI U
METO/IbI

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIble Tela

Tema 3.4. IIpuMeHeHne OCHOB
CTEpPEOMETPHUH B
npodeccrnoHaIbHOM
JeATeILHOCTH

[IpakTuueckoe 3anarue
Nel (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHgTHE
Nel (camocTosiTenbpHas
pabota)

I113 - ymenue onepupoBarb
HNOHATUSAMU: NIPSIMOYTOJIbHAS
CUCTEMa KOOPJUHAT, KOOPAUHATHI
TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaSIPHOE
IIPOU3BEICHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA Ha YHUCIIO;
HaXOJUTh C IOMOLIbIO U3yYEHHBIX
(dbopMys1 KOOPAMHATHI CEPEAUHBI
OTpe3Ka, PacCTOSTHUE MEKIY ABYMS
TOYKaMHU

Tema 3.2. KoopauHatel u
BEKTOPBI

yCcTHBIN onpoc (11.5.1)
[IpakTryeckoe 3aHsATHE
Neo 1 (camocTosiTenbHast
pabora)

[114 - ymenue BoIOMpaTh
MOJAXOISIINN U3YYEHHBIA METO/L
JUIS peIlieHns 3a1a4H,
pacrno3HaBaTh MaTeMaTH4YECKHE
(akThl U1 MaTeMaTHYECKHE MOJIETN
B IPUPOIHBIX U OOLECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE
MIPUBOJUTH IIPUMEPHI
MaTE€MaTHYECKUX OTKPBITHH
POCCUICKON U MUPOBOU
MaTeMaTUYeCKON HayKH

Tema 1.1. Beenenue

Tewma 1.6. Hauana
MaTEMaTHUECCKOT'0 aHaIM3a.
IIpousBogHas u e€
MPUMEHEHHUE.

Tema 1.7. UHTerpan u ero
MIPUMEHEHUE

Tewma 2.1. KomOuHaTopuka
Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEN U
MaTeMaTHYECKON CTaTUCTUKH
Tema 3.1. Ilpsmsble u
IJIOCKOCTHU B IIPOCTPAHCTBE

Tewma 3.2. KoopaunaTe! u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

Tewma 3.4. IIpumeHeHne OCHOB
CTEpPEOMETPUU B
npodecCuoHATBHON
JESTEIBHOCTH

ycTHBIH ompoc (11.5.1)
[IpakTuyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
pabora)

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTrueckoe 3aHsiTUE
Ne 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3aHsiTUE
Ne 1 (camocTosiTenbHast
pabota)

JI1sl OLleHKH JOCTHM)KEHHUS 3aIUIaHHPOBAHHBIX PE3YJIbTAaTOB OO0YUYEHHS MO MPEaMETy pa3paboTaHbl
KOHTPOJIBHO-OLICHOYHBIE CPEACTBA Ul IIPOBEACHHUS TEKYLIEro KOHTPOJISA M IIPOMEKYTOUYHOH
aTTecTaluy, KOTOpBIE IIPWJIAraroTCst K paboueit IIpOrpaMMme IpeaMeTa.
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1 O0uIne cBeIeHUA

®onnx oneHouHbIX cpenactB (manee — ®OC) mpemHa3Ha4yeH Jisi KOHTPOJS M OIEHKH
00pa3oBaTeNbHBIX JOCTIKCHHM, 00yJaronuxcs mo mporpamme ydeOHoro mpeamera QOI1.07
Maremaruka.

@OOC BKIIOYAIOT B ce0s1 KOHTPOJIbHBIE MaTepUabl IJIsl IPOBEICHUS TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH M TPOMEXKYTOUYHOM aTTECTAllMU IO TMPEAMETY, KOTopas MPOBOIUTCSA B (opme
9K3aMeHa (C HMCMOJIb30BAaHUEM OIICHOYHOI'O CPEACTBA — YCTHBIM Ompoc B (popME OTBETOB Ha
BOTIPOCHI OHMIIETOB, BBHITIOJTHEHUE MUCHMEHHBIX 33JaHUH )

2 Ilnanupyemble pe3yjbTaTbhl OO0y4YeHHUS MO0 MpeaMeTy, oOOecrneYnBaKOIIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrPaMMBbl

Kon
pe3ynbrarta HanmenoBanwue pe3ynbTaTa 00ydeHUs
00y4eHUs

c(hOpMHUPOBAHHOCTH MPEACTABIICHUI O MATEMATHKE KaK YHUBEPCAITBHOM SI3BIKE
JI1 HAYKH, CPEICTBE MOJICTIMPOBAHHUS SIBJICHUHM U MIPOLECCOB, UIIEIX U METOAX
MAaTeMaTUKHU

ITIOHMMAaHNE 3HaYMMOCTH MaTEMAaTHKH I HAy4HO-TEXHUYECKOT O IIporpecca,
c(OPMHPOBAHHOCTH OTHOLIEHUS K MAaTEeMaTHKE KaK K 4aCTH OOLIeYesI0BeUeCKOM
KYJIbTYpBI 4€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUSA MAaTEMATUKH, BOJIIOLUEN
MAaTEeMaTHYECKUX UJIEH

J2

PA3BUTHUC JIOTHYCCKOTI'O MBIIIJICHUS, ITIPOCTPAHCTBCHHOI'O B006pa)KeHI/I$[,
AITOPUTMHUYECKON KYJIBTYPbl, KpUTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOAMMOM
I Oy myted mpoeCCUOHATBHON ACSITEILHOCTH, IS IPOAOKSHUS 00pa30BaHUs
1 caMmoo0Opa3zoBaHus

J3

OBJIa/ICHUE MAaTeMAaTUYECKUMHU 3HAHUSIMUA U YMEHUSMH, HEOOXOJMIMBIMH B
MIOBCETHEBHOM JKU3HU, JUI1 OCBOCHUS CMEKHBIX €CTECTBEHHO- HAyYHbIX
J4 JMCUIUTUIAH ¥ TUCIHTUTHH TPOQEeCCHOHATBHOTO KA, IS TOTyISHHUS
o0pa3oBaHMs B 00JaCTAX, HE TPeOYIOIUX YIIIyOJIeHHON MaTeMaTHn4ecKoi
MIOJITOTOBKH

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIe caMO0Opa30BaHuUI0, Ha
MPOTSHKEHUM BCEH KU3HU

JI5

CO3HATCIIbHOC OTHOIICHHUEC K HCIIPEPBIBHOMY O6p&30BaHI/IIO KakK yCJIOBHUIO

JI6 . N 9
ycrnenrHou npodecCHOHATBLHOM U 00IIECTBEHHOM IEATeTbHOCTH

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIIBHOM TBOpquKOﬁ 1 OTBETCTBEHHOM
JCATCIIBHOCTH

Ja7

TOTOBHOCTB K KOJUIEKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
JI8 o0pa3oBaTenbHOM, OOIIECTBEHHO-TIOJIE3HOU, YUeOHO-MCCIIeTIOBATEIBCKOM,
MIPOEKTHOM U IPYTHX BUJAX JCSITEIbHOCTH

OTHOILIICHUEC K HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTU KaK BO3BMOKHOCTHU Y4aCTHA B
JI9 pEIIeHNH JTUYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATLHBIX
npoOemM

YMCHHEC OIIPECACIIATE HCIIN ACATCIIbHOCTH, 3a/1aBaTh MAPAMCTPhI U KPUTCPUN UX
JOCTHIKCHUA

Ml

YMCHHUEC BHOCUTDb KOPPEKTUBLI B ACATCIbHOCTh, OHCHUBATE COOTBETCTBUC

M2 .
PE3YIBbTATOB LCIIAM, OUCHUBATH PUCKHU NOCICACTBUN JCATCIbHOCTH

BJIaJJICHHUEC HaBbIKaMU HOBH&B&TGHLHOﬁ, y‘I€6HO- I/ICCHG}IOB&TCHLCKOﬁ n HpO@KTHOfI

M3
ACATCIIbHOCTH, HABBIKAMU PA3PCIICHU A HpO6HCM

CITOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY ITIOMCKY MCTOAOB PCIICHUA
MPAKTUYCCKUX 3a1a4, MPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

M4

CITOCOOHOCTH BBISIBJIATD IPUYNHHO-CJICACTBCHHBIC CBA3SHU U aKTYyaJIU3UPOBATh
3aa4y, BbIJIBUT'aTh THINIOTC3Y €€ PCUICHU A, HAXOAUTH apPT'yYMCHTHI IJIs

M5




Kon
pe3yibrara
00yJeHUs

HaumenoBanue pesynbraTa 00ydeHus

JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUMN, 3a]JaBaTh IApaMETPbl U KPUTEPUH PEILICHUS

M6

CIOCOOHOCTD AHAJIM3UPOBATH IMMOJTYYCHHBIC B XOA€ PCIICHUA 3a1a4u PE3yJIbTaThl,
KPUTHYCCKU OLICHUBATH UX JOCTOBCPHOCTDH, IPOTHO3UPOBATH U3MCHCHHUC B HOBBIX
YCJIOBHUAX

M7

CIIOCOOHOCTH BBLABUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U
pEIICHNUS, CTABUTDH HpO6HeMI>I 1 3aJ1a4i, JOITYCKAaOIMNUEC aJIbTCPHATHUBHBIC PCIICHUSA

M3

BJIaJICHHE HABBIKAMHU MOJTY4YEHUSI HHPOPMALIUU U3 UCTOYHUKOB PAa3HBIX THIIOB,
CIIOCOOHOCTh CaMOCTOSITEIBHO OCYLIECTBIIATh ITOUCK, aHAJIN3, CUCTEMATU3ALUI0 U
MHTEepOpeTanyio HHPOPMALUU Pa3IHYHBIX BUJOB U ()OPM NPEICTaBICHUS

M9

CIOCOOHOCTH OCYIIECTBISITh KOMMYHHKAIIMH BO BceX chepax jKU3HH,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(DIUKTHBIE CUTYalUH,
pa3sBEpHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB

MI10

CIOCOOHOCTH MIOHMMATh M UCIIOJIH30BAThH MPEUMYIIECTBA KOMAaHIHOHN 1
UH/UBUYaJIbHOU paboThI;

IIPUHUMATH LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATH U KOOPJAMHUPOBATH
JEUCTBUS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH ACUCTBUMN, PACIIPENEIATH POJIU C
Y4€TOM MHEHUH YyUYaCTHUKOB OOCYXKIaTh Pe3yIbTaThl COBMECTHON pabOThI;
IIpeyiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEU C TO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKONW 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE ITOBEJEHUE B PA3JIUYHbBIX CUTYALUsX,
MPOSIBJISITH TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

M1l

YMEHHE CaMOCTOSITEIIbHO COCTABIATH IIaH PEUIeHHs MPOOIEMBbI C YIETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPEIITOYTCHHIA

MI12

CIOCOOHOCTH J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B
NEeSATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIaJIeHHE HaBbIKAMU TIO3HABATENIbHON pe(IeKCHH KaK OCO3HAHUS COBEpPIIAEMbIX
JEUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHH;
UCIOJIb30BaHUE NPUEMOB pedIeKCUH IS OLIEHKU CUTYaIH, BEIOOpa BEPHOTO
peneHus

IT1

BJIaJICHUE METOJAMHU JI0KA3aTEJIbCTB, aJITOPUTMAMU PELICHUS 3a/1a4; YMEHUE
(hopMyTupOBaTh ONPECICHHS, aKCHOMBI U TEOPEMBI, TPUMEHATH UX, IPOBOJIUTH
JI0KA3aTeJIbHbIE PACCYKICHHS B XOJ€ PELICHUs 3a/1a4

I12

yMEHHE OTIEPUPOBATH MOHATUIMH: CTETICHb YHCIIA, JIOTApU(PM YHCIIa; YMEHUE
BBITIONTHATH BBIYUCIICHNE 3HAYSHUI U TTPe00pa30BaHus BEIPAXKEHHI CO CTETIEHIMU
u jorapudmMamu, mpeoOpazoBaHusl TPOOHO-PAITMOHAIBHBIX BBIPAKEHUHN

I13

YMEHUE OIEpUPOBATh NOHATUSMHU: pallOHAIbHBIE, UPPALIMOHAJIBLHEIE,
MOKa3areabHble, CTETIEHHBIE, JJorapu(GMUUYECKUe, TPUTOHOMETPUYECKIE YPaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI

14

YMEHHE ONEpUPOBATh MOHATUAMU: (QYHKIIHS, HETIpepbIBHAS (QYHKIIHS,
MIPOU3BO/IHAS, IEPBOOOPA3HAs, ONIPEACIICHHBIN HHTErpall; yMEHHE HaXOAUTh
MIPOM3BOJIHBIE AIEMEHTAPHBIX (PYHKIINN, UCTIOJIB3YsI CIPAaBOYHbIE MaTEpPHUAIbI;
UCCIIEI0OBATh B IPOCTEHUIINX CIydasiX (yHKIIMU HA MOHOTOHHOCTb, HAXOAUTh
HauOOJIbIINE U HAUMEHbIINE 3HaUeHUs PYHKUUN; CTPOUTH rpapIKi MHOTOUYJIEHOB
C UCIOJIb30BAaHUEM alllapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHATh
MTPOU3BOJHYIO MIPH PEUICHUH 33/]1a4 Ha JIBM)KEHHE; pelaTh NPaKTUKO-
OPHEHTUPOBAHHBIC 3a/1a4l Ha HAUOOJIbIIINE U HAMMEHbIIINE 3HAYEHHsI, Ha
HAaxO0XKJIEHUE IYTH, CKOPOCTH U YCKOPEHUs

I15

YMEHHUE ONEPUPOBATh MOHATHAMU: pallHOHAIBHAS QYHKITUS, TOKa3aTeIbHAs
byHKIMS, cTeneHHas GyHKIUs, Jorapudmudeckas GyHKINS,




Kon
pe3yibrara
00yJeHUs

HaumenoBanue pesynbraTa 00ydeHus

TPUTOHOMETpUYECKHE (PYHKIMU, OOpaTHBIE (PYHKIMH; YMEHHUE CTPOUTH rpaduKu
M3y4eHHBIX (QYHKINI, NCTIONB30BaTh IPaUKH ITPU U3yIEHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEAMETOB U 33/1a4 U3
peanbHOM )KU3HU; BRIpAKaTh (HOPMYJIaMH 3aBUCHMOCTH MEX/Y BETMUUHAMHI

I16

yYMEHUE pelllaTh TEKCTOBBIC 3a/1a4M PA3HbIX TUIIOB (B TOM YKCIIE HA MPOLIEHTHI,
JIOJIU ¥ YaCTH, Ha JABI)KEHUE, padoTy, CTOMMOCTh TOBApOB U yCIyT, HAJIOTH, 3a7ja4un
13 00JIACTH YIIPABIICHUS JIMYHBIMUA U CEMEHHBIMU (PMHAHCAMH ); COCTABIISTh
BBIPAYKEHMUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI [10 YCIOBHUIO 3a/1a4H,
HCCIIEIOBATh MOJYYEHHOE PEUIEHHE U OLIEHUBATh [IPaBJONOA00HOCTh PE3YyIbTaTOB

117

YMEHHUE ONepUpOBaTh MOHATUAMU: CpeiHee apupMeTUIeCKoe, MEMaHa,
HauOoJbIIIee M HAMMEHbIIIEEe 3HAYCHHUS, pa3Max, AUCIIEPCHUsl, CTaHAapPTHOE
OTKJIOHEHHE YKMCIIOBOT0 Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
nH(pOpMaIHIO, IPEACTABICHHYIO B TaOJIHIIaX, HA AUarpaMmax, rpadukax,
OTPaXKaroLyI0 CBOMCTBA pealbHbIX IIPOLIECCOB U SBJIICHUI; IIPEICTABIIATD
MH(GOPMAIIHIO C TIOMOIIBIO TAOJUI] U JIarpaMM; HCCIIEI0BATh CTATUCTHYECKHE
JlAHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'paMueCKUX METOJI0B U 3JIEKTPOHHBIX
CPEICTB

I18

YMEHHE ONIEPUPOBATH MOHATUSAMHU: CIIy4allHBIN OMBIT U CIy4aifHOE COOBITHE,
BEPOSITHOCTH CIYYaillHOTO COOBITHS; yMEHHE BBEIUUCIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpapUIECKUX METO/IOB; IPUMEHSATH (POPMYIIBI CIIOKEHHS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI B (HOPMYJIBI IPU PEIICHUU
3aj1a4; OILIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMH
BEJIMYMHAMU; YMEHHUE MTPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJIHBIX U OOLIECTBEHHBIX SBJICHUSIX

I19

YMEHHE ONEpUPOBATh MOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYTPAHHBIN YroJjl, CKPELIUBAIOLIUECS NPSAMBIE, NapaJUIEIbHOCTD U
MEPIEeHIUKYJIIPHOCTD MPSMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMHU, YTOJ MEXKIY
IIPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH 10
IJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEXKAY TIOCKOCTIIMU;
YMEHHUE UCIIOIb30BaTh MIPU PELICHNUH 331a4 U3yUEeHHbIE (DaKThl U TEOPEMBI
IUTAaHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUpa

I110

YMEHHE OIEpUPOBATh MOHATUSIMU: MHOIOIPAaHHUK, CEU€HNE MHOTOTpaHHHKa, KYO,
napajuiefienunea, npusma, nupamMmuia, Gurypa u HoBepXHOCTh BpaIll€HHUs,
LHWINHAP, KOHYC, map, cgepa, ceueHus: GUrypsl BpaleHusl, IIOCKOCTb,
Kacaromasicsi cepsl, HIMINHAPA, KOHYCA, IJI0LAaAb TOBEPXHOCTH NMUPAMU/IBI,
MIPU3MBI, KOHYCa, LWIMHPA, MJI0Las chepbl, 00beM Kyba, MPsIMOYTroJIbHOI0
napajuieNienune1a, TMpaMubl, IpU3Mbl, [WJIKHAPA, KOHYCAa, 1apa; yMEHUE
n300pakaTh MHOTOTPAHHUKYU M TOBEPXHOCTHU BPALICHHUS, X CEYCHUS OT PYKH, C
MTOMOLUIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE; YMEHNE PACIIO3HABATH IPABUIILHBIE
MHOTOTpaHHUKHU

I111

YMEHHE ONepUPOBaTh MOHATUSIMU: IBHKEHUE B IPOCTPAHCTBE, MOA00HBIE (GUTYPBI
B IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHHUE IJIOLIAIeH MOBEPXHOCTEH 1 00BEMOB
01I00HBIX (PUTYp MpH pellIeHUH 3a1a4

112

YMEHHUE BBIYUCIATH TEOMETPHUUECKUE BETMUUHBI (JUTMHA, YTOJI, TUIOIa/lb, 00bEeM,
IJI01IA/1b MOBEPXHOCTH ), UCTIONIb3Yys N3YUYEHHbIE (OPMYJIIBI U METOIBI

113

YMEHHE ONEpUPOBATH MOHATHIMMU: NPAMOYTOJIbHAsl CHCTEMA KOOPAHUHAT,
KOOpPJUHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE IPOU3BE/ICHHE,
yroJl MeX/y BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOpPA HA YUCIIO;
HAXOJUTh C MOMOIIBIO U3YUYEHHBIX (DOPMYII KOOPIMHATHI CEpEANHBI OTPE3Ka,




Kon
pe3ynbrara HaumenoBanue pesynbraTa 00ydeHus
00yJeHUs

PACCTOAHNUEC MCIKY ABYMS TOUKAMU

yYMEHHUE BbIOMPATh MOAXOAIMN U3YYEHHBIH METOA [Vl PELIeHUs 3ajauH,

14 pacro3HaBaTh MaTeMaTHUECKUe (PaKThl 1 MAaTEMAaTUYECKUE MOJIETH B IPHUPOTHBIX U
OOIIIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHUE IPUBOIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MaTEMATUYECKOW HAYKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIMPYEMbIM pPe3yJbTaTaM 00y4eHus

3.1 CpeacrBa, npuMeHsieMble J1JIS1 OlleHKH YPOBHS T€OPeTHYECKO# MOAr0TOBKH

HaunmMmeHoBaHME OIIEHOYHOT'O

Kpatkoe
Kon CpeACTBa U NMPEACTaBICHHUE €TO B
HalMEHOBaHHE Iloxa3arens oBnaneHus
pe3ynbTata dOC
pasznena (MOmyIIs) pe3ynbraTamMu 00ydeHus >
o0y4eHus Texkymmii IIpomexyTounas
/ TeMBI IpeaMeTa
KOHTPOJIb aTTecTalus
Paznen 1. AnreGpa.
CriocobHOCTh IepeYNCIUTh
001aCTH IPUMEHEHUS! MAaTEMAaTUKU
1114 B peaNTbHOM KU3HH, HA3BATh
OCHOBHBIX YYCHBIX-MAaTEeMaTHKOB U
WX BKJIaJl B HAYKY
Croco0HOCTh IEPEYHCITUTh
OCHOBHBIC MaTeMaTHYCCKHE
2 MOHATHSL, OOBSICHUTH KaXKJI0€ U3
HUX, CBA3ATh 3THU MOHATHS C
€aJIbHBIMU SBJICHUSIMH
Tema 1.1 4 N
CriocoOHOCTh aHAIN3UPOBATh YcTHBIN onpoc
Bsenenune .
M6 paHee I0JIyYSHHBIH OIIBIT, (m.5.1)
00BSICHUTB CBOIO TOUKY 3PCHHUS
Mi1 CriocoOHOCTH Kiaccu(uIupoBaTh
CBOM 3HAHUS
CriocoOHOCTh aHANU3UPOBATb,
M8 0000111aTh U JeNaTh BBIBOHI,
OMUPAasCh Ha 3HAHUS U3 PA3THYHBIX
MPEeIMETHBIX 00J1acTen
CriocoOHOCTh OOBSICHUTD  SIBIICHHUE
JI1 OKPY>KaloIllero Mupa
MaTeMaTHYECKHM SI3bIKOM
CriocoOHOCTB OTIPE/ICTHTh
OCHOBHBIE YHCJIOBBIE MHOKECTBA,
I12 ynopsao4uts ux. CriocobHOCTh
O0O0BSICHUTH HAIMYHE MHOXKECTBA Kontponbuas
YHUCIIOBBIX CHCTEM. pabora (11.6.2,
CriocoOHOCTE OOBSICHUTD  SIBIICHUE N BapuaHT 1-2,
Tema 1.2. YcTHBIM onpoc
J OKPYKaroIlero Mupa 3aganus 1-3)
Pazutune nonstus (m.5.1,
MaTeMaTHYECKHM SI3bIKOM PasHoypoBHeBbIe
0 4Hcie Bonpock! 1-3)
CriocoOHOCTh 0OHAPYKUBATh 3a/1a4M U 3aJaHus
CBSI3U MEXJAYy  JUCLUIUIMHAMH, (1.6.3, BapuaHT
14 HCITOJIH30BaTh MaTeMaTHICCKIE 1-2, 3amanue 19)
MPUEMBI TIPH PEIICHUH 3219 U3
JpYyrux HayK ¥ B IOBCEAHEBHON
KHU3HH
M1 CnocoGHOCTH COCTABIISATH TUTaH Bompocsr aiis
JIEATETbHOCTH . sk3amena (1.6.1)
Tema 1.3. YcTHBI ompoc
KonTponbHas
DyHKIHUY U CrocoOHOCTh HCCIIEI0BATh (m.5.1, pabora (11.6.2
rpaduku J13 SIBJICHHUE U JIE€NaTh BHIBOABI O BOMpPOCHI 4-8) BADHANT 1' 2 ’
MOJYYEeHHBIX 3aKOHOMEPHOCTSIX 5 4p 6) '
CriocoOHOCTE cHhOpMYITHPOBATD . Bonpocs! mis
Tema 1.4. Kophu, (popmyzvp YcTHbli onpoc P A
11 JI0Ka3aTeNIbCTBO PELLICHUS, sk3amena (1.6.1)
CTETIEeHH U (m.5.1,
NPEIOCTABUTH APTYMEHTHI KonTponbHas
JorapruQMbI BOIpoCH! 9-34)
J14 CriocobHOCTh 00HapyK1BaTh pabora (11.6.2,




HaumenoBanue o1ieHOYHOI'O

Kpatkoe
Kon CPEIICTBA U MPEJICTABICHUE €TO B
HauMEHOBaHUE [Tokasarenb oBagecHUS
pe3ynbTaTa dOC
pasznena (MOmyIIs) pe3ynbraTamMu 00ydIeHus v
o0y4eHus Texymmii IIpomexxyTouHas
/ TeMBI TIpeIMeTa
KOHTPOJIb aTTecTarus
CBSA3M MEXIy OUCHHUIDIMHAMH, Bapuanr 1-2,
UCIONB30BaTh ~ MaTEMaTHYCCKUE 3.7-15)
MPUEMBI TIPU PEIICHUH 3a7ad W3 PasnoypoBHeBbie
JIPYTHX HAyK U B IIOBCEAHEBHOI 3a/1a4¥ ¥ 3aJaHHs
JKA3HU (11.6.3, BapmaHT
CriocoOHOCTH CBOOOIHO 1-2, 3aganus 10,
112 OIEPUPOBATh MOHATHIMH: CTCIICHD 16, 17, 19)
qucIa, JorapudM Jrciia
CrocoOHOCTh CHOPMYITHUPOBATH Bonpocer s
11 JTIOKa3aTeNbCTBO PEIICHUS, Yerubiii ompoc | sk3amena (1m.6.1)
Tema 1.5. OcHOBBI MIPEJOCTABUTh APTYMEHTHI (m.5.1, Pa3noypoBHEBBIE
TPUTOHOMETPHUH CriocoGHOCTH OOBSICHUTE CBOIO BOIPOCHI 35- 3a/1a4U U 3aJaHUs
M9 TOYKY 3PCHHUS, UCTIOIH30BATh 57) (11.6.3, BapuaHT
aJICKBATHBIE SI3BIKOBBIE CPEJICTBA 1-2, 3ananwue 18)
CriocoOHOCTH CHOPMYITHPOBATH
Teva 1.6 I11 JI0Ka3aTeNIbCTBO PELLCHUSA, Bonpocs qiis
Mma 1.6.
MIPEJIOCTaBUTh apTYMEHTHI . sk3ameHa (1.6.1)
Hauana VYeTHBI onpoc
CriocoOHOCTB MPOaHATM3UPOBATH PaznoypoBHeBbIE
MaTteMaTu4ecKoro (m.5.1,
HCTOPHIO PA3BUTHS MAaTEeMaTUKU U 3a/1a4¥ ¥ 3aJaHHs
aHajamsa. J12 . BOIIPOCHI 58-
. COOTHECTH €€ C Hay4YyHO- (n.6.3, BapuaHT
[pousBoaHas u eé 65)
TEXHUYECKUM IPOTPECCOM 1-2, 3apanus 1-5,
MIpUMEHEHNE
4 CriocoOHOCTh IPUMEHSITD 13)
MTPOM3BOHYIO TIPY PEUICHHUH 3a]1a4
CriocoOHOCTh aHAIN3UPOBATH Bompocsr s
TIOJTYYCHHBIC 3HAHUS 1 . sKk3ameHa (11.6.1
114 Y YcTHbII onpoc ( )
Tema 1.7. HCIIOJIB30BAaTh UX ISl ONTUCAHUS (5.1 PaznoypoBHeBbIE
Wurerpan u ero peanbHbIX 3aBUCUMOCTEN T 3a/1a4d U 3aJaHus
BOIIPOCHI 66-
fpuvererme CrocoOHOCTH TOIIEPKHBATh 73) (11.6.3, BapuanT
JI6 Jutep 1-2, 3aganus 6, 7,

HUHTEPEC K ACATCIbHOCTH

12)

Paznen 2. KomOnHaTopuka, CTATUCTHKA U TEOPHsI BEPOSITHOCTEH.

Tema 2.1.
Kombunaropuka

114

Croco0OHOCTh EPEYHCITUTh
00J1aCTH IPUMEHEHHST MaTEMaTHKH
B pealibHOM JKU3HH, Ha3BaTh
OCHOBHBIX YUCHBIX-MaTEMAaTUKOB 1
UX BKJIaJ B HAYKY

J

CrocoOHOCTb OOBSICHUTE SIBJIEHUE
OKPYKaroIlero Mupa
MATEMATHUYCCKHUM SI3BIKOM

YceTHbII onpoc
(m.5.1,
BOTIPOCHI 74-
86)

Bonpocsr i
sk3ameHa (11.6.1)
Pa3zHoypoBHEBbBIE
3a]]a9u | 3aJaHus
(1.6.3, BapuaHT
1-2, 3amanue 11)

Tema 2.2.
DIIEMEHTHI TEOPUU
BEPOSITHOCTEU U
MaTeMaTUYECKOU
CTaTUCTUKH

I11

CrocoGHOCTh IEPEeYHCIUTh
OCHOBHBIE MaTeMaTHYECKHE
IIOHATHA, OOBSICHUTH KaxxJa0¢€ n3
HUX, CBA3aTh 3TH ITIOHATHA C
peaTbHBIMU SIBICHUSMH.
CriocoOHOCTE chOpMYITHPOBATE
JI0KA3aTeIbCTBO PELICHUS,
NPEIOCTABUTH APTYMEHTHI

I17

CriocobHOCTH ONIEpUpPOBAThH
MaTeMaTHYECKUMH TTOHSITUSMH:
cpenHee apuhMeTHIECKOE,

YcTHBIN onpoc
(m.5.1,

Bomnpocs! gis
sk3amena (1.6.1)




Kpatkoe
HaNMEHOBaHUE
pasznena (MOmyIIs)
/ TeMBI TIpeIMeTa

Kon
pesysbTaTa
o0yueHUs

Iloka3aTens oBIagCHUS
pe3ynbraTamMu 00ydIeHus

HaumenoBanue o1ieHOYHOI'O
CpEJICTBA U MPEJICTABIICHUE €TO B
dOC

Texymmii
KOHTPOJIb

IIpomexxyTouHas
aTTecTanus

MeauaHa, HanOoJIblIee 1
HauMCHbIIICE 3HAYCHUS, pa3Max,
JUCTIEPCHSl, CTAaHAAPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa

I18

CrocoOHOCT OTIEPUPOBATH
MOHATHUSMU: CIIy4ailHbIN OMBIT U
CITy4aifHOe COOBITHE, BEPOSTHOCTh
CITY9aifHOTO COOBITHS

M8

CriocoOHOCTh  aHAJIM3UPOBATH,
KJIACCU(UIIMPOBATD,
YIOPSA0YMBATh, OLICHUBATH U
UHTEPIPETUPOBATh HHPOPMALIHIO,
MOJTy4aeMyI0 U3 Pa3IHIHBIX
HUCTOYHUKOB

BOIIPOCHI 87-
101)

Pa3HoypoBHEBEBIE
3aJa4uu U 3aJaHus
(11.6.3, BapuaHT
1-2, 3amanue 11)

Paznen 3. ['eometpusi.

Tewma 3.1. [Ipsimbie
Y IIJIOCKOCTH B
HPOCTPAHCTBE

114

CriocoOHOCTh IePEeYNCIUTh
obnacTu MpUMEHEHUS] MaTEMaTHKU
B peaJIbHOM KU3HU, HA3BaTh
OCHOBHBIX YYEHBIX-MaTEeMaTHKOB U
UX BKJIaJ B HAYKY

119

CriocobHOCTE OIIEpUpPOBATH
MOHATHUAMU: TOYKA, IpsMas,
TUIOCKOCTb, TPOCTPAHCTBO,
JIBYIPaHHBIHA yrod,
CKPEIIMBAIOIIUECS MPSAMBIE,
MapajuIeIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YToJI MEKAY
MIPSIMBIMH, YTOJI MEXy IPSIMOU U
TJIOCKOCTBIO, YTOJI MEXITY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSHUE
MEX1y MPSMBIMU, PACCTOSHUE
MEXy MIIOCKOCTSIMHU

M9

CrocoOHOCTb OOBSICHUTH CBOO
TOqu 3peHI/I$I, HCIIOJIB30BaAThH
AJCKBATHBIC SI3BIKOBBIC CpeHCTBa

J3

CrocoOHOCTh clienaTh YepTex K
331aHUIO, CTPYIIIUPOBATH
HECKOJILKO T€OMETPHIECKUX
¢duryp, cpaBHUBAThH
MOJIyYeHHBIE PE3YJIbTATHI C
MOCTaBJIEHHON 3agauei

M5

Cr1ocoOHOCTE BBIABIATE
MPUYUHHO-CIIEJICTBEHHBIEC CBS3H U
aKTyaJIM3UPOBATh 33J1a4y,
BBIIBUTaTh TUIIOTE3Y €€ PEIICHHMS,
HAXOIWTh apTyMEHTHI JIS
JIOKa3aTeIbCTBA CBOUX

Bomnpocs giis
sk3amena (1.6.1)
KonTponbHas
pabora (11.6.2,
BapuaHT 1-2,
3.16, 17)
PasznoypoBHeBbIe
3a/1a4y¥ U 3aJaHHusI
(11.6.3, BapuaHT
1-2, 3amanue 9)

VYeTHbI ompoc
(m.5.1,
Bompockl 102-
121)




Kpatkoe
HaNMEHOBaHUE
pasznena (MOmyIIs)
/ TeMBI TIpeIMeTa

Kon
pesysbTaTa
o0yueHUs

Iloka3aTens oBIagCHUS
pe3ynbraTamMu 00ydIeHus

HaumenoBanue o1ieHOYHOI'O
CpEJICTBA U MPEJICTABIICHUE €TO B

DOC

Texymmii
KOHTPOJIb

IIpomexxyTouHas
aTTecTanus

YTBEPKIICHUH, 3a]1aBaTh
TIapaMeTpbl U KPUTEPUH pEIICHUs

Tema 3.2.
Koopnuuate! u
BEKTOPBI

113

CriocobHOCTH ONIepUpOBaTh
HOHATHSAMH: IPSIMOYTOJIbHAS
CHCTEMa KOOPIHHAT, KOOPAUHATEI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE
HPOU3BEACHHE, YTOJl MEKTY
BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEACHHUE BEKTOpA Ha YHCIIO

M4

CrocoOHOCTh TUIaHUPOBATh
CaMOCTOSTEIBHBIN MIONCK METO/IOB
peleHns NPaKTHUECKUX 3a/1a4

J3

CriocoOHOCTB caenaTh YepTex K
3a1aHUIO, CTPYIITHPOBATh
HECKOJIbKO T€OMETPUICCKHX
¢buryp, cpaBHUBaTbH
HOJTyYCHHBIE PE3YIIBTATHI C
MIOCTaBICHHOM 3afa4dei

VYeTHBI onpoc
(m.5.1,
BOMpOCHI 122-
134)

Bonpocs! i
sKk3ameHa (11.6.1)
KountponbHas
pabora (11.6.2,
BapuaHT 1-2,
3.18-20)

Tema 3.3.
MHOTrOrpaHHUKH U
KpyTJIBIE TETA.

I110

CriocoOHOCTh epeYHCIsITh
OCHOBHBIC ITOHATHA O IINIOCKUX U
IPOCTPAHCTBEHHBIX (HUrypax,
OIKCHIBATH UX CBOWCTBA

IT1

CriocobHOCTh chOpMYITHPOBATH
JI0Ka3aTeIbCTBO PEIICHUS,
[PEIOCTABUTh APTYMEHTBI

11

CriocobHOCTh ONIepUpOBATh
MOHSATHSIMU: IBKCHHUE B
HPOCTPAHCTBE, MTOI00HBIE PUTYPBI
B IIPOCTPAHCTBE; HCIOJIb30BATh
OTHOILIEHUE IUIoNaieH
MOBEPXHOCTEH U 00HEMOB
MOT0OHBIX (GUTYP TIPU PELICHUH
3a7a4

M4

CrocoOHOCTh TIaHUPOBATh
CaMOCTOSITETILHBII ITOUCK METOJIOB
peleHns NPaKTHYECKUX 3a/1a4

J1

CrocoOHOCTh OOBSICHUTL SIBJICHUE
OKPYKaroIlero Mupa
MaTEMATUYECKUM SI3EIKOM

YcTHbII onpoc
(m.5.1,
BOIpockl 135-
201)

Bonpocs! i
sk3ameHa (1.6.1)
Pa3znoypoBHeBbIe
3aJa4u U 3a7aHus
(n1.6.3, BapuanT 1-
2, 3a7aHus 8,

14, 15, 20)




3.2 CpenctBa, NpuMeHsieMble JIs1 OLeHKH YPOBHS PAKTHYECKOH MOATOTOBKH

HaumenoBanue OIICHOYHOT'O

Kparkoe Kon CpeJICTBA U MPEICTABICHHE ET0 B
HaNMEHOBaHUE e3VIILTATA [Tokazarens oBmageHMs DOC
paszena (Moxyns) / p 6y pe3ysbTaTaMu 00y4eHUs T = I
TeMbl Ipe/IMeTa o0OyueHus eKyIIHN POMEXyTOYHAS
KOHTPOJIb aTTecTauus
Paznen 1. Aareopa.
CrocoOHOCTh TPUMEHSTh
CTaH/JapTHBIE TPHUEMBI PEIICHUS
I3 panroHaIbHBIX, HPPALMOHATBHBIX, Konrponbnas
IOKa3aTEeJIbHBIX, CTCIICHHBIX pabora (11.6.2,
Tema 1.2. PazButue YPaBHEHHi 1 HEPABEHCTB CaMocTosTensuas | CapPAanT 1-2,
CnocoOHOCTh BEIOMPATH 3aganus 1-3)
TTOHATHS O YUCIIE. M1l pabora Nel
ONTUMAJIbHBIE IYTH PEIICHUS PasHoypoBHeBbIe
[IpakTHyeckoe (11.5.2, BapHaHThI
No 1-2 CriocoOHOCTh 0OHAPYKUBATh 1-2) 3aj]a49u U
Hstue Ne 1- -
3a © CBSI3M MEXIYy  AWCIUTUTHHAMH, 3amanus (1.6.3,
T4 UCTIOJIb30BaTh MaTeMaTHYECKHE BapuaHr 1-2,
IIPUEMBI IIPU PELIEHUU 3a1a4 U3 3aganue 19)
JIPYTHX HAYK U B IIOBCEAHEBHOM
JKU3HU
CriocoOHOCTB CTPOUTH Tpaduku
4 MHOTOWICHOB C UCTIOJIb30BAaHUEM
amnmapaTta MaTeMaTHIeCKOTo
aHaJINn3a CamocrosiTenbHast
Tema 1.3. KontponbsHas
CriocoOHOCTh OCYIIECTBIISATD pabora No2 P
OyHKIUH U pabora (11.6.2,
o M3 M03HABATENbHYIO, Y4eOHO- (n.5.2, BapuaHTHI 1-2
rpapuKu. BapHaHT 1-
p MCCIIEIOBATENIBCKYIO M IPOSKTHYIO | 1-2) p .
I[MpakTHveckoe 3amanus 4-6)
HEeSTSILHOCTh TBopueckoe
3aHsTue Nel C 6 53
MI1 mocoOHOCTh KiaccuuupoBath | 3anaHue (1.5.3)
CBOM 3HAHHSA
17 CrocoOHOCTh TUIaHUPOBATh
CaMOCTOSITETILHYIO JIeSITEIIbHOCTD
CriocoOHOCTh 0OHAPYKUBATH
CBSI3M MEXIYy  AHCIUTUITHHAMM,
14 WCTIONB30BaTh MaTeMaTHUECKUE
MPUEMBI IPH PEIICHUH 32149 U3
JIPYTHX HAYK U B IIOBCEAHEBHOM
JKU3HU
CriocoOHOCTh OCYIIECTBIIATH,
M2 KOHTPOJIHMPOBATH U
KOPPEKTHPOBATh CBOIO
Tewma 1.4. KopHu, ACATCABHOCTD K
Cr1ocoOHOCTD BBIIBUTATh HOBLIE OHTpOJIbHA
CTETIEHH U pabora (11.6.2
Wjieu, MpeJyiarath OpUrHHAILHBIE ’
sorapuMbl CamocrosiTenbHas | papuant 1-2
M7 MOJIXOJIbI ¥ PEIICHUS, CTABUTh 6 3 ) ;
I[MpakTryeckoe MPOGIEMBI I 3a7a4H pabora Ne3(1.5.2, | 3ananus 7-15)
2
- BapHaHTHI 1-2
sanstne Nel-3 JIOITYCKAIOLIHE albTEPHATUBHBIE P )
peleHus
CriocoOHOCTh IPUMEHSTD
CTaHJApTHBIC TIPUEMBI PEIICHHS
I15 palMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTEeNbHBIX, CTEIIEHHBIX
YpaBHEHUH U HEPABEHCTB
CrocoOHOCTh COCTABIISTH PasnoypoBHeBbIe
16 BEIPaXCHHS, YPABHCHHS, 3a/laud U

HCPABCHCTBA U UX CUCTCMBI 11O

3amanns (11.6.3,




HaunmeHoBaHME OLIEHOYHOTO

Kparkoe Kon CpeJICTBA M MPEICTABICHHUE €TI0 B
HalMEHOBaHHE Iloxa3arens oBnaseHus
/ | pe3ynbTata DPOC
pasznena (Momys) pe3ynbraTamMu 00ydeHus =
TEMBI IpeIMETa o0OyueHus Texymuit IIpomexxyTouHas
KOHTPOJIb aTTecTauus
YCIIOBHIO 331a4H, UCCIIE0BATh BapHuaHT 1-2,
MOJIyYEHHOE PEILIECHNE U 3aganus 10, 16,
OIICHUBATH MIPABAOIIOA00HOCTh 17, 19)
Pe3yIbTaTOB
CriocoOHOCTh IPUMEHSTD
CTaHJapTHBIC IPUEMBI PEILICHHS
I15 palMOHANIbHBIX, HPPALTUOHAIBHBIX,
MIOKA3aTeNbHBIX, CTETIEHHBIX
YpaBHEHHH W HEPABEHCTB
CriocoOHOCTh BBIIBUTATH HOBBIE
ujeu, IpeylaraTb OPUrHHAIBHBIC Pa3zHoypoBHeBbIE
Tema 1.5. OcHOBBI nf)[nx’ozlzl II; eHICHI/II; CTABHTE CamocTosTenpHas 3anaq1?1,r1)/1
TPUTOHOMET-PHH M7 p ’ pabora Ned(1.5.2,
npoOJIeMbl U 3a/1a4H, 3aganus (1m.6.3,
[MpakTuyaeckoe BapuaHTHI 1-2)
JIOITyCKAIOLINE AJIbTepPHATHBHBIC BapuaHT 1-2,
3aHaTue Nel
pelIeHust 3amanue 18)
CriocobHOCTE 00CYKIATH,
WCCIIEIOBATH SIBIICHUSI B TIPOLIECCE
78 KOJUTEKTUBHOU pabOTEHI.
CriocoOHOCTh OPraHU30BBIBATh
JeSITETBHOCTh B COTPYJHHYCCTBE
CO CBEpCTHHUKAMHU
CrocoOHOCTh aHATN3UPOBATh
Tema 1.6. 14 MOJy4YeHHBIC 3HAHUS 1
WCTIOJIb30BaTh UX JJISl ONHCAHUS
Havana . PasnoypoBHeBbIE
MareMaTHYeCKOTO peabHbIX 3aBUCHUMOCTEH CamocTosiTenpHas sazasm i
AHATM3A. CrocoOHOCTh OCYIIECTBIIATS, pabora Ne5(1m.5.2, sazianus (11.6.3
S KOHTPOJIMPOBATh U BapHaHTEI 1-2 5
| ponsmoRan 1 o¢ M2 KO IG):KTI/IPOBaTI: CBOIO b : Bapuant 1-2,
NpUMEHEHHE.
PUMCHCHHE PP P 3amganus 1-5, 13)
[IpakTuueckoe JeSITEIBHOCTh
3ansTre Nel M1 CriocoOHOCTh BEIOUPATH
ONTUMAJIbHBIE ITyTH PEIICHUS
Cr1ocoOHOCTh aHAIN3UPOBATh
14 MOJyYEeHHBIE 3HAHUS U
Tema 1.7. HCIIOJIB30BaTh UX ISl ONMCAHUS Pa3noypoBHeBbIE
. CamocTrosiTenpHas
Wnterpain u ero peabHBIX 3aBUCHMOCTEH aGora No6 3aja4y U
MIPUMEHEHHUE. CriocobHocTh paboTaTh ¢ yueOHOH ?r[ 59 Ba_ arrs | AAAHHS (6.3,
[IpakTruyeckoe JI5 JIUTEPATYPOU, pelaTh 1 2) - Bap BapuaHT 1-2,
3ansTre Nel yHpaxxHeHHs 10 00pasiry 3amanus 6, 7, 12)
Cnoco6HOCTE BEIOMPATH
M11 P

ONTUMAJIBHBIC ITYTHU PCIICHUSA

Pasnen 2. KomOnHATOPHKA, CTATHCTHKA U TEOPUsI BEPOSITHOCTEH.

Tewma 2.1.
Kombunaropuka.
IIpakTuaeckoe
3ansTre Nel

18

Cr1ocoOHOCTE OIMCHIBATH
MIPOIIECCHI U SIBIICHUS, UIMEIOIITIE
BEPOSATHOCTHBIN XapakKTep,
BBIABJISAATH CTATUCTHUYCCKHUC
3aKOHOMEPHOCTH B PEaIbHOM
MUpe

MIl11

CriocoOHOCTh BEIOUMPATH
OINITUMAJIBHBIC ITYTU PCIICHUA

JI9

CrocoGHOCTh TPUMEHSTH
MOJTy4YeHHbIC 3HAHUS B PEILICHUN
po0IemM

M7

CrocoOHOCTD BBIIBUTATh HOBLIE

CamocTosTenbHas
pabota Ne7

(m.5.2, BapuaHTHI
1-2)

PasHoypoBHeBbIC
331241 U
3amanus (11.6.3,
BapHaHt 1-2,
3aganue 11)




Kpatkoe
HauMEHOBaHHUE
pasnena (Mmomys) /
TEMBI IIpeIMeTa

Kon
pe3ynbTaTta
o0OyueHus

ITokaszaTens oBnageHus
pe3ynbraTamMu 00ydeHus

HaunmeHoBaHME OLIEHOYHOTO
CpEICTBA U NMPEACTABJICHHE €T0 B
dOC

Texymuit IIpomexxyTouHas
KOHTpOJIb aTTecTanus

WJieH, peJyiarath OPUrHHAILHBIC
MOJIXOJIbI ¥ PEIICHUS, CTABUTh
MpoOJIEMBI U 3a/1a4H,
JIOITYCKAIOIIHE b TePHATUBHBIC
pelieHus

Tema 2.2.
DIJIEMEHTHI TEOPUU
BEPOSITHOCTEU U
MaTeMaTH4eCKON
CTaTUCTHUKU.
[IpakTryeckoe
3aHatue Nel

I18

CriocoOHOCTH ONMKUCHIBATE
TIPOIIECCHI M SIBJICHUS, MMCIOIIIHE
BEPOATHOCTHBINA XapakTep,
BBISIBJISITE CTATHCTHYECKHE
3aKOHOMEPHOCTH B peaIbHOM
MHpE

1114

CriocoOHOCTh ONpeIeNATh ’
OILICHUBATH BEPOATHOCTH
HACTYIUICHHUS COOBITHIA B
HPOCTEHIINX MPAKTHICCKHUX
CUTyalusax

117

CriocobHOCTH ONIepUpPOBAThH
MaTeMaTHYCCKUMH TOHITHSIMHU:
cpenHee apupMETHIECKOE,
MeauaHa, HauOobIlee u
HaWMCHBIIIEC 3HAUCHHUS, pa3MaXx,
JMCTICPCHs, CTAHIaPTHOES
OTKJIOHCHHE YHCIIOBOTO Habopa

M2

CriocoOHOCTh OCYIIECTBIIATH,
KOHTPOJIUPOBATH U
KOPPEKTHPOBAThH CBOIO
JICATEIIbHOCTh

J9

CrocoOHOCTh MPUMEHSITh
MOJTy4CHHBIC 3HAHHS B PEIICHHH
mpooJIeM

PasnoypoBHeBbIe
3a7a4yd U
3amanus (1.6.3,
BapuaHT 1-2,
3amanne 11)

CamocTosTenbHas
pabora Ne8(1.5.2,
BapUaHTHI 1-2)

Pa3nea 3. I'eomeTpus.

Tewma 3.1. [Ipsimbie
Y TIJIOCKOCTH B
MIPOCTPAHCTBE.
IIpakTnueckoe
3ansaTue Nel

11

CriocobHOCTE cHhOpMYITHPOBATH
JIOKA3aTEeIbCTBO PELICHUS,
MPEJOCTABUTH APTYMEHTHI

I110

CriocoOHOCTh IepeYrCsITh
OCHOBHBIE MIOHATHS O IIJIOCKUX B
MIPOCTPAHCTBEHHBIX (PHUTYpaX,
ONMCHIBATh UX CBOMCTBA

1114

CrocoGHOCTh TPUMEHSTH
M3y4YCHHBIE CBOWCTBA
TeOMETPUUECKUX QUTYD U
(OpMyJIBI B peabHbIX JKU3HEHHBIX
CUTYyalusx

M5

CriocoOHOCTE BBISIBIATH
MPUYUHHO-CIIEZICTBEHHBIE CBSA3H U
aKTyaJIM3UPOBATh 33124y,
BBIIBUTaTh TUIIOTE3Y €€ PELICHHU,
HaXOAWTh apTyMEHTHI JUIS
JTIOKA3aTeNIbCTBA CBOUX
YTBEP)KACHUH, 3a71aBaTh
napamMeTpsl U KPUTEPUU PeIICHHSI

M2

CrocoOHOCT OCYITIECTBIIATD,
KOHTPOJIMPOBATH U

KonTponbHas
pabora (11.6.2,
BapuaHr 1-2,
CamocrositensHas | 3afgaHus 16,17)
pabota Ne9(1.5.2, | Pa3sHoypoBHeBbIE
BapuaHThl 1-2) 331241 1
3aganus (1.6.3,
BapHaHt 1-2,




Kpatkoe
HauMEHOBaHHUE
pasnena (Mmomys) /
TEMBI IIpeIMeTa

Kon
pe3ynbTaTta
o0OyueHus

ITokaszaTens oBnageHus
pe3ynbraTamMu 00ydeHus

HaunmeHoBaHME OLIEHOYHOTO
CpEICTBA U NMPEACTABJICHHE €T0 B
dOC

Texymuit
KOHTpOJIb

IIpomexxyTouHas
aTTecTanus

KOPPEKTHPOBATh CBOIO
JIESITETIBHOCTh

JI3

CriocoOHOCTE caenaTh YepTex K
3a1aHUIO, CTPYIITHPOBATh
HECKOJIBKO T€OMETPUUCCKHX
¢buryp, cpaBHUBATH
HOJTyYCHHBIE PE3YIIBTATHI C
MIOCTAaBJICHHOMU 3a/1a4yeil

JI5

CriocobHocTh paboTaTh ¢ yueOHOH
JUTEPaTypoOM, periaTh
yHpa)xXHeHHS 10 00pasiry

3amanue 9)

Tema 3.2.
Koopaunatsr u
BEKTOPHI
[IpakTruyeckoe

sagatueNel

1114

CriocoGHOCTE pacno3HaBaTh
reoMeTpuyeckue GUrypsl Ha
yepTekax, MOJENAX, B PEaIbHOM
MHpe.

CriocoOHOCTh IPUMEHSTD
M3y4YEHHBIE CBOMCTBA
TEOMETPHUIECKUX (DUTYD H
(OpMyIIBI B peabHbIX JKU3HEHHBIX
CUTYalusX

113

CrocoOHOCTh OIIepHpPOBATH
HOHSTUSMH: TIPSIMOYTOJIbHAS
cUcTeMa KOOPAWHAT, KOOPHHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE
IPOU3BE/ICHHE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
NPOU3BE/ICHHE BEKTOPA Ha YUCIIO

MI12

CrocoOHOCTh IEMOHCTPUPOBATH
LEJIEYCTPEMIIEHHOCTD B IIOMCKAX U
MIPUHATUY PEILEHUN, pa3BUTOCTh
MIPOCTPAHCTBEHHBIX
MIPEJICTaBJICHUI

JI3

CriocoOHOCTH caienaTh YepTex K
3aJaHMIO, CTPYIIIUPOBATh
HECKOJIBKO T€OMETPUIECKUX
¢buryp, cpaBHUBaThH
MOJTyYeHHbIE PE3YIIbTATHI C
IMOCTaBJICHHOH 3aJaueH

JI5

CriocobHocTh paboTaTh ¢ yueOHOH
JIUTEPATYPOH, pelaTh
ynpakHeHHs IO 00pasiy

CamocTosTenbHas
paborta
Nel0(m.5.2,
BapUaHThI 1-2)

Kontponbshas
pabora (11.6.2,
BapuaHT 1-2,
saganus 18-20)

Tema 3.3.
MHoOrorpaHHUKH U

1114

CriocoOHOCTE pacro3HaBaTh
TeOMeTpHUYECKHE PUTYpHI Ha
yepTexax, MOAEIAX, B PeaJbHOM
MHUDE.

1112

CriocoOHOCTh IPUMEHSTD
M3y4YEHHbIE CBOMCTBA
TEOMETPHUECKUX QUTYD U
(opMyIIBI B peabHBIX KU3HEHHBIX
CHUTYaIHsX

1111

CrocoOHOCT OTIEPUPOBATH
MOHSTHUSMU: JBUKCHUE B

CamocTosTenpHast
pabora
Nell(m.5.2,

PazHoypoBHeBbIE
3a/la4d U
3aganus (1.6.3,




Kpatkoe
HauMEHOBaHHUE
pasnena (Mmomys) /
TEMBI IIpeIMeTa

KpYTJIBIE TENA.
IIpakTueckoe
3aHsTHe Nel

Kon
pe3ynbTaTta
o0OyueHus

ITokaszaTens oBnageHus
pe3ynbraTamMu 00ydeHus

HaunmeHoBaHME OLIEHOYHOTO
CpEICTBA U NMPEACTABJICHHE €T0 B

DOC

Texymuit
KOHTpOJIb

IIpomexxyTouHas
aTTecTanus

MPOCTPAHCTBE, MOA00HBIE (PUTYPHI
B TIPOCTPAHCTBE; UCIIOJIL30BATh
OTHOLIEHUE Ionaaeu
MTOBEPXHOCTEH 1 00HEMOB
NMOJ0OHBIX (UTYp MPH PELICHUN
3aga4

M7

CriocoOHOCTB BBIABUIAaTh HOBLIE
WU, IpeIaraTh OpUrHHAIbHBIC
MOJIXOJIbI ¥ PEIICHUS, CTABUTh
MpoOJIEMBI U 3a/1a4H,
JIOITYCKAIOIIHE Al TePHATUBHBIC
penenus

MI10

Croco0HOCTh IOHUMATh
WCTIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHJITHOM ¥ UHJIUBUTyaJIbHOU
paboThI, COCTABIIATH TUIAH
JEUCTBUN, pacOpeneNiaTh PO C
YYETOM MHEHHI yYaCTHHKOB
00CyX1aTh pe3yIbTaThl
COBMECTHOH pabOTHI

J14

CriocoGHOCTH OOHAPYKUBAThH
CBSI3M MGy  JAWUCIHIUIMHAMH,
UCTIOJIb30BaTh MaTeMaTHYECKHE
HPUEMBI TIPH PEIICHUH 3a1a4 U3
JPYTHX HayK U B IIOBCEIHEBHOM
JKU3HU

BapHaHTHI 1-2)

BapuaHr 1-2,
3amanus 8, 14,
15, 20)

Tewma 3.4.
IIpumenenne ocHOB
CTEpEOMETPHH B
podeCCHOHATEHOM
JESITeIbHOCTH

1114

Croco0OHOCTh pacno3HaBaTh
reoMeTpuueckue Gpurypsl Ha
4yepTexax, MOJICIISX, B PEAIbHOM
MHUpE.

1112

CriocoOHOCTh IPUMEHSTD
U3y4YeHHbIEe CBOICTBA
reoMeTpriYecKux Gpuryp u
(GOpMyJIbI B peasTbHbIX KH3HEHHBIX
CHUTYaIHsX

11

CriocobHOCTE OIIEpUPOBATH
MOHSATHSIMU: IBKCHHUE B
MPOCTPAHCTBE, TOJI00HBIE QUTYPHI
B IIPOCTPAHCTBE; UCIIOJIL30BATh
OTHOLLUEHUE IUIonaieu
MTOBEPXHOCTEH 1 00HEMOB
NOJOOHBIX (PUTYp MPH PELICHUN
3a1a4

M7

Cr1ocoOHOCTD BBIIBUTATh HOBLIE
UJIeH, IpeyIaraTh OpUrHHAIbHbBIC
MOJIXOJIbI ¥ PEIICHUs, CTABUTh
MpoOJIEMBI U 3a/1a4H,
JIOMYCKAOIIME ajlbTepPHATHBHBIC
penieHus

CamocTosTenbpHas

pabora
Nell(m.5.2,
BapHuaHThHI 1-2)

PaznoypoBHeBbIe
3a/la4ud U
3amanus (1.6.3,
BapuaHT 1-2,
3aganus 8, 14,
15, 20)

MI10

Cr1ocoOHOCTh ITIOHUMATh U
HCITOJIB30BaTh IIPEUMYIIICCTBA
KOMaHJJHOM M MHIUBUIyaJIbHON
paboTHhI, COCTABIIATH TUIAH




Kpatkoe
HauMEHOBaHHUE
pasnena (Mmomys) /
TEMBI IIpeIMeTa

Kon
pe3ynbTaTta
o0OyueHus

ITokaszaTens oBnageHus
pe3ynbraTamMu 00ydeHus

HaunmeHoBaHME OLIEHOYHOTO
CpEICTBA U NMPEACTABJICHHE €T0 B

DOC

Texymuit
KOHTpOJIb

IIpomexxyTouHas
aTTecTanus

JICUCTBUM, pacIipeessiTh POJiu ¢
Y4ETOM MHEHHH y4aCTHHKOB
o0cyXaaTh pe3yabTaThl
COBMECTHOH pabOTHI

J4

CriocoOHOCTh 0OHAPYKUBATh
CBSI3M MOXJIY  JAUCHUIUTMHAMH,
HCIIONIBb30BaTh MAaTEMaTHIECKHE
HPHEMbI IPH PEILICHUHN 33134 U3
JPYTHX HAYK U B IIOBCEIHEBHOM
KU3HH




4 Onucanue Npoueaypbl OlleHUBAHUS

PesynbraTel 00ydeHUs MO TUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUH
OIICHUBAIOTCS 1O  YeThIpEX  OadbHOM  IIKaJle OICHKAMH:  «OTJIIMYHO»,  «XOPOIIOY,
((y,[[OBHGTBOpI/ITGJILHO», «Hey,Z[OBJ'IeTBOpI/ITeJIbHO».

Tekymias arrectanuys Mo AUCIUIUIMHE TPOBOJIUTCS C IEJIbI0 CHCTEMATHYECKOW TPOBEPKHU
I[OCTI/I)KGHI/II;'I 06yqaloumxcs1. OGLGKT&MI/I OILICHUBAaHUA ABJIAKOTCA: CTCIICHb yCBOGHI/ISI
TEOPETHYECKUX 3HAHWU, YPOBEHb OBJIAJICHUS MPAKTHUYCCKUMU YMEHHUSMU U HaBBIKAMU IO BCEM
BUAaM Y4eOHOH paboThl, KadecTBO BBHINMOJHEHHUS CaMOCTOSTENLHOW paboThl, yueOHas
JTUCLUIIMHA (aKTUBHOCTh HA 3aHATHUAX, CBOEBPEMEHHOCTH BBITIOJIHCHHUS PA3JIMYHBIX BHUIOB
3a/IaHMi, MOCEIAEMOCTh BCEX BUOB 3aHATUMN 110 aTTECTYEMOM JUCIUTUIMHE).

[Ipu mpoBeneHUH MPOMEKYTOUHON aTTECTAIlMH OIEHUBACTCS JOCTHIKEHUE CTYICHTOM
3aHJIaHI/IpOBaHHLIX 110 OUCHUIIJIINHC pe3yJILTaTOB 06yqu1/1;1, O6€CH€‘-II/IBaIOH_II/IX pesyanaTLI
OCBOCHHSI 00pa30BaTEIIbHON MPOTrpaMMBbl B 1iesioM. OIIEHKa Ha 3a4eTe, SK3aMEHE BBICTABIISIETCS C
y’-IeTOM OLICHOK, HOJ'Iy‘-IeHHBIX HpI/I HpOXO)KI[eHI/II/I TCKyH.[GfI aTTeCTaluu. BBIC‘-II/ITLIBaeTCSI
cpenHu Oamn ¢ y4eToM OIIEHKH, IOJIYYeHHOH Ha 3aueTe, JK3aMEeHE M OKPYIJIAETCS I10
MaTeMAaTHUYCCKUM HpaBI/IJIaM (B cnyqae CHOpHOFO pCSYJH)TaTa, HpI/I BBICTABJICHUU OIICHKHU
pelieHre IPUHUMACTCS HCXO/IS U3 PE3yJIbTaTOB 3a4eTa, 9K3aMEHa).

Kpurtepun oneHuBaHUs YCTHOTO OTBETA

(OLIEHOUYHBIE CPENICTBA: cobecedosanue)

S 0a10B - OTBET [TOKA3bIBAET MPOYHBIE 3HAHUS OCHOBHBIX IIPOLECCOB U3Y4aeMOM IIPEIMETHOU
oOnacty, OTIMYaeTcsd TIIYOMHOW W IOJIHOTOM pPACKPBITHS TEMbl; BIaJEHUE TEPMHHOJIOTHYECKUM
anmapaTroM; yMeHuEe OOBSCHATh CYIIHOCTb, SIBJICHHUH, IPOIECCOB, COOBITHH, [elaTh BBIBOABI M
0000mIeHns, J1aBaTh apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUTH TNPHUMEPHI; CBOOOTHOE BIAJCHHE
MOHOJIOTHYECKON peyblo, JIOTUYHOCTh U IOCJIE0BATEIbHOCTh OTBETA; YMEHHME IPUBOIAUTH IIPUMEPHI
COBPEMEHHBIX IIPO0OJIEM U3ydaeMoil 00s1acTu.

4 Ganna - oTBeT, OOHAPYKMBAIOUIMK TNPOYHBIE 3HAHHMSI OCHOBHBIX IIPOLIECCOB H3ydaeMOH
IpeIMeTHOW 00JacTH, OTJIMYaeTcs TIJIYOMHOM U TIOJHOTOM pacKpbITUsS TEMBbl, BIIaJiCHHE
TEPMUHOJIOTHUECKUM amMapaToM; yMeHUE OOBSICHATH CYIIHOCTb, SIBICHMH, MPOIECCOB, COOBITHIA,
JieNaTh BBIBOABI U 0000IIEHHSA, [aBaTh apPryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH HPHUMEPHI;
CBOOOJIHOE BJIa/IECHUE MOHOJIOTHYECKON peublo, JJIOTUMYHOCTh U IMOCIEeI0BATeIbHOCTh OTBeTa. OJHAKO
JIOTTYCKaeTCs OJ{HA - JIB€ HETOYHOCTHU B OTBETE.

3 Gauta — OTBET, CBHUICTEIBCTBYIOIIMA B OCHOBHOM O 3HaHMM IIPOLECCOB HM3y4aeMOMU
IpeIMETHOW 00J1acTH, OTIMYAIOLIMNCSA HEAOCTATOYHOW TIIyOMHOW M TOJHOTOM PpacKphITHS TEMBI,
3HaHUEM OCHOBHBIX BONPOCOB TEOpHUH; €1a00 CPOPMHPOBAHHBIMU HABBIKAMH aHAJIM3a SIBICHUM,
IPOLIECCOB, HEJIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOIUTH MPUMEPHI;
HE/IOCTaTOYHO  CBOOOJHBIM  BIIQJIGHUEM  MOHOJOIMYECKOW  peublo,  JIOTMYHOCTBIO  H
MOCJIEI0BATENbHOCTRIO OTBETA. JlomycKaeTcs HECKOJIbKO OIIMOOK B COAEpKAHMM OTBETA; HEYMEHME
NPUBECTH MPUMEP Pa3BUTHsI CUTYAIMH, IPOBECTHU CBSI3b C IPYTUMH aclleKTaMH U3y4aeMol 001acTH.

2 0aJjua — oTBET, OOHAPYKUBAIOIINH HE3HAHHE MPOIIECCOB M3ydaeMOl MPeAMETHOW 00JIacTH,
OTJMYAIOMIMNACA HErJTyOOKMM pAacKpbITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMM  HaBBIKAMU  aHalu3a  SBJCHMM, MPOLECCOB;, HEYMEHHEM  JaBaTh
apryMeHTHPOBAaHHBIE OTBETHI, CIA0BIM BJIaIEHUEM MOHOJIOTMUYECKON PEeUbI0, OTCYTCTBUEM JIOTHYHOCTH
U T0CJIe0BaTeNIbHOCTU. J{OMyCKaloTCsl cepbe3Hble OLIMOKM B COJEpP)KaHUM OTBETa; HE3HAHUE
COBPEMEHHOM MpOOIeMaTUKU N3y4yaeMOl 00J1acTH

Kpurepun oueHnBaHus NMCbMEHHOM padoThI

(OLIEHOUHBIE CPENICTBA: KOHMPOAbHASL pAbOmMa, CAMOCMOAMeNbHAs paboma).

5 6a.110B — CTYJEHT MOJHOCTBIO BBIMOJIHUI PabOTy, TOUHO ONPEAETUB €€ COAepKaHUE U
cocTaBisAloNIMe. B JOrmyeckux paccyKAEHUSAX UM OOOCHOBAaHUM pELICHHS HET NpoOesnoB U
omunOOK, BBIBOJBI 00OCHOBaHBI. CTYAEHT BJaJ€eT HABBIKOM CaMOCTOSATEIbHOW padOThI MO
3aJJaHHOHM TeMe; METOAaMHU U IPUeMaMy aHAJIN3a TEOPETUUECKUX W/WIM MPAKTUYECKUX aclleKTOB
n3zyyaeMoil ob6nactu. PaKTUYECKUX M MAaTEMATUYECKUX OIIMOOK, CBSI3aHHBIX C NOHHMaHHEM
MmarepHaia, HeT; rpadudyecku pabora ohopmiieHa MPABUIIBHO.



4 Oanna - paboTra XapaKTEPH3YeTCs CMBICIOBOW IIEIHHOCTBIO, CBSI3HOCTBIO |
MI0CJIEIOBATEIbHOCTBIO W3JIOKEHHS; JOMyleHo He Oonee 1 ommOku mpu pemenuu. PabGorta
BBINTOJIHEHA TTOJHOCTBIO, HO OOOCHOBAHMSI IIaroB PEUICHHWsS HEIOCTaTOYHBI. He Bce BBIBOJBI
caenaHbl W/miu 000CHOBaHBI. (DAaKTHUECKHUX OIIMOOK, CBSA3aHHBIX C MOHMMAaHHEM MaTepHala,
HeT. JlonyiieHsl 01Ha-1B€ OMIMOKH B 0()OPMIICHHH PaOOTHI.

3 0a/1a — CTYACHT IPOBOJUT IOCTATOYHO CAMOCTOSTEIbHBIA aHAIM3 OCHOBHBIX ITAIOB H
CMBICIIOBBIX COCTaBJISIOIIMX pabOThI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuaia. PerieHue
PacKpbBITO HE MOJIHOCThIO, 0OOCHOBAHUS IIIarOB PEIICHHS] HEOCTATOYHBI. BBHIBOABI HE ClIETaHbI
W/AM BBIBOJBI HE 00OCHOBaHBI. JlomymieHo He Oosee 2 OomuOOK B pemeHuH, opopMICHUN
paboTHI.

2 0Gamna - paborta mnpeacTaBiIseT coOoi pemeHue 0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, 000cHOBaHMI. He packpbITa CTPyKTypa U TEOPETHUYECKAsT COCTABIISIFOIIAS TCMBI.
BeiBogpl oTCyTCTBYIOT. JlomymieHo Tpu win Oojiee TpeX OIUOOK B PEIICHHH, B OQOPMIICHHH
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OIICHOYHBIE CPEACTBA YCMHBINL ONPOC 8 (opme Omeemos HA 60NPOCHL OUNEMO8,
BbINOJIHEHUE NUCOMEHHBIX PAZHOYPOBHEBHIX 3a0aY U 3A0AHULL)

Ormenka 1o
IPOMEKYTOUHOM XapaKkTepruCTHKA KauyecTBa CPOPMUPOBAHHOCTH KOMITCTCHITHI
arrecragnuu

CryneHTt neMOHCTpUpyeT c(hOPMUPOBAHHOCTD IUCHUIUIMHAPHBIX
KOMIIETEHIINI Ha IPOABUHYTOM YPOBHE: OOHAPYKUBACT
BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOe 3HaHHE YU4eOHOTO
«3a4TeHOY / MaTepuaia, yMeeT TECHO yBA3bIBaTb TEOPUIO C IPAKTUKOM,
«OTIUYHOY CBOOOJHO CIPABIISAETCS C 337a4aMu, BOIIPOCAMU U IPYTUMU
BHUJaMH IPUMEHEHUS 3HAHUH, IPUYEM HE 3aTPYAHSETCS C
OTBETOM IPU BUJOM3MEHEHHUHU 3aJIaHUH, IPABUIIBHO
00OCHOBBIBAET MPUHATOE PELICHNE, BIIAJECET Pa3HOCTOPOHHUMHU
HaBbIKAMU UM NPUEMaMH BBIITOJIHEHUS TPAKTHUECKUX 3ajau.

CryaeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTD AUCLUIITMHAPHBIX
«3aYTEHOY / KOMIIETEHIIMH Ha 6a30BOM ypOBHE: OCHOBHbBIE 3HAHUSI, YMEHUS

«XOpOILIOY» OCBOEHBI, HO JIONTYCKAIOTCS HE3HAUNUTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYAHEHUS [IPU AaHAJTUTUUECKUX OINEPALIUSX,
IIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHJAPTHBIE
CUTYallUH.

CryaeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTD AUCLUIITMHAPHBIX
KOMIIETEHIIMI Ha IOPOTOBOM YPOBHE: UMEET 3HAHMS TOJIBKO
OCHOBHOI'O MaTepHalla, HO HE YCBOWII €TI0 JeTallel, B X01e
«3aYTEeHOY / KOHTPOJIbHBIX MEPOIIPUATHH JTOMYCKal0TCs 3HAYUTEIbHbBIE
«YZOBJIETBOPUTEIILHO» OLIMOKH, HEIOCTaTOYHO MpaBUIIbHbIE (POPMYITHPOBKH,
HapyILIEHNs JJOTHYECKON MTOCIIEI0BATEILHOCTH B U3JI0KEHUH
IIPOrpPaMMHOI0 MaTepHalla, UCIIBITBIBAET 3aTPYJHEHUS IPU
BBIMIOJTHEHUH MPAKTUYECKUX paboT, MPH ONEPUPOBAHUU
3HAHMUSMHU U YMEHUSIMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYaIUH.

CTyneHT 1eMOHCTpUpPYeT ChOPMUPOBAHHOCTH TUCIIUTUIMHAPHBIX
KOMIIETEHIIMI Ha YPOBHE HUKE TIOPOTOBOTO: BBISABISAETCS IMOJTHOE

«HE 3a4TEHO» / WM MIPAKTUYECKH MOJTHOE OTCYTCTBHE 3HAHUN 3HAYUTENIbHOM
«HEYJIOBJICTBOPUTEIIEHO» | YacTH IPOrpaMMHOT0 MaTepuaa, CTYAEHT JOIYCKaeT
CYILECTBEHHbIE OIINOKHU, HEYBEPEHHO, C OOJIbLIITUMHI
3aTPyIHEHUSIMH BBITOJIHSACT MPAKTHUECKUE pabOThl, yMEHUS U
HaBBIKU HE c(hOPMHUPOBaAHBIL.




5 HpI/IMepbl OICHOYHBIX CPEACTB IJisl IPOBEACHUA Telcymeﬁ arTrecranuun

5.1 Bonpocel aJ1s1 codeceqoBaHus (YCTHOTO ONpoca):
1. Kakwue yncia Ha3bIBAIOT APOOHBIMHE?
2. Kakue onepanuy BBITOIHAIOTCS HA MHOXKECTBE PAIlMOHAIBHBIX YUCEN?
3. BepHo nu yTBepxkIeHuE:
1) Ecnu HatypajabHOE YHCIIO JETUTHCS Ha 6, TO OHO JeNuTCs Ha 3;
2) Ecnu cymma IBYX YHCEN YETHOE YKCIIO, TO KaX/10€ CIaraeMoe 4eTHO;
3) Ecnu npousBeneHne qBYX YHCEN PAaBHO HYJIIO, TO KX MHOXKHTEIb PABEH HYJIIO;
4) Ecnu KyO HEKOTOPOTO YKCIIa JSTUTCSA Ha 8, TO 3TO YHCIIO YETHO?
4. Kakoe 4uciio Ha3bIBalOT HAUMEHBITUM (HauOOJIBIINM) 3HaYeHHE (DYHKITUU Ha MHOKECTBE?
5. Kakyro QyHKIIHMIO Ha3bIBAIOT YETHOUW (HEUETHOM)?
6. Kakum cBoiicTBoM oGnagaer rpaduk yeTHoH (HeueTHOH) GyHKIMN?
7. CdopmynupyiiTe npru3HaK NOCTOSHCTBA/BO3pACTaHUs/yObIBaHUS () YHKIIHH.
8. Kakyo TouKy Ha3bIBaIOT TOUYKON MaKCUMyMa (yHKIMK? TOYKOH MUHUMYMa (QYHKIIUU?
9. Kakyro ¢pyHKIHIO Ha3bIBAIOT CTENIEHHON (DYHKIUEH ¢ HATYpalbHBIM MTOKa3aTenem?
10. Chopmynupyiite cBoiicTBa GyHKIIUHU y = X",
11. Kakyro QyHKIIMIO Ha3bIBAIOT CTENICHHOM (DYHKIIMEH C IENIbIM TIoKa3aTenem?
12. Kakas durypa sBisiercs rpapukoM GyHKIHH y = X°?
13. Cdopmymupyiite cBoiictBa Gpynkuuu y=x", N € N.
14. Yro Ha3BIBAIOT KOPHEM N-H cTereHu u3 yucia a, ramen € N, n > 17?
15. IIpu KakuX 3HaYEHUSAX a UMEET CMBICI BEIPAKCHHE 2k+1,/q, ke N?
16. Yro Ha3pBatOT apu(pMETUIECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEILHOTO YHCIIA a, T]Ie
neN,n>1?
17. Ipu KaKuX 3HAYEHHUAX A UMEET CMBICT BhIpaxkennek/a, ke N?
18. Copmynupyiite cBoiicTBa pynkimn y = 2k+14/a, ke N.
19. Chopmymupyiite coiicta pynkimu y = 2k\/a, ke N.
20. Chopmynupyiite cBOWCTBA KOPHSI N-I CTETICHHU.
21. Kakyto pyHKINIO Ha3bIBAIOT CTENICHHON (DYHKIIMEW C pallnOHAIBHBIM ITOKa3aTeaem?
22. Chopmynupyiite CBOWCTBA CTENEHU C PALlMOHATIBHBIM [TOKa3aTeNeM.
23. Kakoe ypaBHEHHE Ha3bIBAIOT UPPAITMOHAILHBIM?
24. O6e yacTu ypaBHEHHs BO3BENIU B HEUETHYIO cTemneHb. O0S3aTeNbHO JIM UCXOAHOE U
MOJIyYEHHOE YpaBHEHUsSI Oy1yT paBHOCUIbHBIMU?
25. O6e yacTu ypaBHEHHs BO3BEIIU B UETHYIO cTeneHb. O0s3aTeIbHO JIM HCXOIHOE U OJTyYeHHOE
ypaBHEHUs Oy1yT paBHOCHJIbHBIMU?
26. Kak MOKHO BBISIBUTH IOCTOPOHHHE KOPHU YPaBHEHUS?
27. Kakyto TeopeMy W Kakoe CJIEICTBHE M3 HeE WCIONB3YIOT NMPH PEUICHHH IOKa3aTebHBIX
ypaBHEHH/HEPABEHCTB?
28. UTO Ha3bIBAIOT JIOTAPH(PMOM MOJIOKUTEITBHOTO Ynciia b Mo 0CHOBaHHIO a7
29. Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTapU(PMUUECKUM TOXKJIECTBOM?
30. Kakoii torapu¢m Ha3bIBAIOT JECATUIHBIM?
31. ChopmynupyiiTe cBOCTBA JOrapupMOB.
32. Kakyro ¢pyHKIHIO Ha3bIBAIOT JIOTapU(PMUIECKOI?
33. Chopmynupyiite CBOMCTBA TOrapu(PMHUISCKON (PYHKITHH.
34. Kakyio TeopeMy M Kakoe CIEJICTBHE M3 He€ NMPUMEHSIOT MPH PEHICHUH JIOTapH(pMHIECKIX
ypaBHEHHI/HEPABEHCTB?
35. UTo HaA3BIBAIOT YIVIOM B OJIUH pajran?
36. KakoBa pagnannas mepa yria, paBHoro 1°?
37. Uemy paBHa JUIMHA JYTH OKPY>KHOCTH paanyca R, cogepxameii o paa?
38. Uto Ha3bIBAIOT KOCHHYCOM yTJIa MIOBOPOTA? CHHYCOM yTJia TIOBOPOTa? TAaHTEHCOM yTIia
noBopota?
39. KakoBa o6acTh onpeneneHust GyHKIHH y = sin X? y = COS X?



40.
41.
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44,
45.
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80.
81.
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83.

KakoBa o61acTs 3Ha4eHu# GyHKIuU y = Sin X? y = COS X?

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

Kaxosa o6nacTs onpenenenus GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2mn), tae N € Z?

Korna rosopsr, uto yroa o sBuserca yriaom | gerBeptu? |l werBeprtu? Il uerBepru? 1V
4yeTBepTU?

Kakue 3Haku MIMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B K&KJ0U U3 KOOPAMHATHBIX YETBEPTEH?
Kakue u3 TpuroHomMerpuyeckux (GyHKIUN SBISAIOTCS YETHBIMH, @ KaKUe - HEYETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPHUECKUM TOKJECTBOM?

Kakoe ToX1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJIHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite npaBuiia, KOTOPIMU MOKHO PYKOBOZCTBOBAaThCS IPU IPUMEHEHUH (HOPMYIT
IIPUBEICHUS.

UYro Ha3bIBAIOT apKKOCHHYCOM uuciia b?

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

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

Uto Ha3BIBAIOT apKCHHYCOM 4yucia b?

YT0 Ha3BIBAIOT APKTAHICHCOM Ymciia b?

HasoBute hopmyny kopHel ypaBHeHus tg x = b.

Yo Ha3bIBAIOT NpUpPALICHUEM (PYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenenstoT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopMyIie ONpeAensioT yriioBoi kodpUIMeHT KacaTenbHOU K rpaduky pyHKINY B
TOouKe?

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

CdopmynupyiiTe npu3HaKk TOUKU MaKCUMyMa; TOYUKH MUHUMYyMa.

Onwumute, Kak HAWTH HanOoJIbIIee M HaMMEHbIee 3HaueHus auddepeHuupyemoit GpyHKkuun
Ha IpOMEeXyTKe [a; b].

Onumure 11aH UCCIEA0BaHUS CBOMCTB (DYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT MIEPBOOOPa3HON TaHHON (PYHKIIMH Ha 3alaHHOM IIPOMEXYTKE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO IEPBOOOPA3HOM.

Kakyto 3amuch Ha3bIBalOT OOIIMM BHIOM TepBooOpa3HbIX QyHkmuu f Ha 3amaHHOM
poMexyTKe?

Cdhopmynupyiite npaBuia HaX0XKAECHUS IEPBOOOPa3HOM.

Kakyto ¢urypy Ha3bpIBatoT KpUBOJMHEHHON Tpanenuei?

ITo xakoil popMyne MOXKHO BBIYMCIIUTS IJIOLIA](b KPUBOJIMHEHHOM Tpanenuun?

UYro Ha3bIBAIOT ONpeaeaEHHBIM HHTErpaioM GyHKiun T Ha mpomexyTtke [a;b]?

Kakoe paBeHcTBO Ha3biBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKO€ MHO>KECTBO HAa3bIBAIOT YIOPSAAOUYEHHBIM.

YT0 Ha3BIBAOT MEPECTAHOBKOW KOHEYHOI'O MHOXKECTBA?

Kak Ha3pIBal0T 1 0003HAYAIOT MPOU3BEICHHE IEPBIX N HATYPAIBHBIX YUCEN?

[To xakoif Qopmyae MOXXHO BBIYMCIUTh KOJHMYECTBO IE€PECTAHOBOK N-3JIEMEHTHOIO
MHOKecTBa?

YTo Ha3BIBAIOT pa3MENICHHEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoil (opmyrne MOXKHO BBIUHUCIUTH KOJUYECTBO pa3MELIEHUIl U3 N-3JIIEMEHTHOTrO
MHOXecTBa 10 k 311eMeHTOB?

YTo Ha3BIBAIOT COUYETAHUEM U3 N 3JIEMEHTOB 110 K 351eMeHTOB?

ITo kakoit popMyse MOKHO BBIYMCIUTH KOJIWYECTBO COYETAHHW M3 N AIIEMEHTOB 1o K
3JIeMEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXECTBA?

YT0 Ha3BIBAIOT pa3MEIeHHEM N-3JIEMEHTHOTO MHOXECTBA 110 K 3J1eMeHTOB?



84. Uro Ha3pIBAIOT COYETaHHEM N-3JIEMEHTHOTO MHOKECTBa 110 K 35ieMeHTOB?

85. Kakyro ¢popmyny HazpiBaroT OmHOM HbrOTOHA?

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

88. Kakoe coObITHE HA3bIBAIOT OOBEAMHEHUEM JABYX COOBITHI U KaK €ro 0003Ha4atoT?

89. UeMy paBHA BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3bIBAIOT MEPECEUCHUEM JIBYX COOBITHI U KaK ero 0003HayaroT?

91. Kak MOYKHO BBIUYHCIUTH BEPOSITHOCTh OOBEIUHECHHUSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHNEM COOBITHS U KaK 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 CITy4aitHON BETMYNHON?

98. Uto Ha3bIBAlOT MHOXKECTBOM 3HAYEHUH CITy4allHON BETMYUHBI?

99. Yro Ha3bIBAIOT paCHpECIICHHEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OMHOMHUATIBHBIM?

101. Yro Ha3bIBaOT MaTEMaTHYECKUM OXKHUJAHUEM CIy4aiHOI BeTMYUHBI?

102. Kak B MaTemMaTHKe Ha3bIBAIOT IIEPBOHAYATBHBIC TOHATHUS, KOTOPBIM HE JJAIOT ONPEAeIICHUS?
103. Kakue ¢urypsl BXOJSIT B CIIUCOK OCHOBHBIX MOHSTUN CTEPEOMETPUU?

104. B xakom ciy4ae TOBOPST, UTO MpsiMasi IePeceKaeT MiI0CKOCTh?

105. B kakoMm ciy4ae roBOpsT, YTO IJIOCKOCTH IepeceKaroTcst?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

107. U3 kakux Guryp cocTouT HOBEpXHOCTh MHOTOrpaHHuKa? Kak ux Ha3bIBaOT?

108. Yro Ha3piBaroT pebpamu MHOTOTpaHHUKA? BepmmHnamu MHOrOrpaHHUKA?

109. Kakwue Buabl MHOTOTpaHHUKOB BbI 3HaeTe? ONUIINTE 3TH MHOTOTPAHHUKH.

110. Kakwue CyniecTBYIOT CIy4and B3aMMHOTO PACIIOI0KEHHUS ABYX MPSIMBIX B IIPOCTPAHCTBE?
111. CdopmynupyiiTe npU3HaK NapauieIbHOCTU IPSIMON U MIOCKOCTH.

112. CdopmynupyiiTe nprU3HaK NapaieIbHOCTU IBYX INIOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS TIEPECEKAFOIIUMUCS MPSMBIMH?

114. Yemy paBeH yroa Mex1y JByMs HapayljielbHbIMU MPSIMBbIMU?

115. Yto Ha3BIBAIOT YIJIOM MEX]y ABYMSI CKPELIMBAIOLIIUMUCS MPSIMBIMH?

116. CdopmynupyiiTe npU3HaK NEPIEHAUKYISIPHOCTH MPSIMOMN U TNIOCKOCTH.

117. Yrto Ha3bIBAIOT PACCTOSHUEM OTTOYKM JO IUIOCKOCTH? PaccTossHMEM OT mpsiMoil 10
napauenbHo el miaockoctu? PacctosiHueM MeXay IByMs NapajlieIbHBIMU TIOCKOCTAMU?
118. CdopmymnupyiiTe TeOpeMy 0 Tpex HepHeHINKYIApax.

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

120. Kakyo ¢purypy Ha3pIBalOT JIMHEHHBIM YTIIOM JIBYTPAaHHOTO yria?

121. Yro Ha3bIBaIOT BEJIMYMHOMN JBYIpPaHHOTO yria?

122. Kak HalTH pacCTOSTHUE MEXITY ABYMSI TOYKAMH, €CITH H3BECTHBI UX KOOPAUHATHI?
123. Kakoii BeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJIyJIEM BEKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3BIBAIOT PABHBIMH?

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

128. OnummTe MpaBHUIIO TPEYTOJIBHHUKA IJIsT HAXOXKICHUS CYMMBI BEKTOPOB.

129. OmnwumuTe npaBuiIo NapaujenorpaMma Juist HaX0XXKJICHUS CYMMBI IBYX BEKTOPOB.

130. OnummTe MpaBUiIo NapaUIeNenuea Uik HaXOKACHUS CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBaIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. Cdhopmynupyiite coderaTelbHOE U paclpeIeIuTeIbHbIC CBOMCTBA YMHOKECHHS BEKTOpa HA
YHCIIO.

133. Kaxkwue BeKTOpHI Ha3bIBAIOT MEPIEHIUKYISIPHBIMUA?



134. Yto Ha3BIBAIOT CKAJISPHBIM MTPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBatOT MHOTOTPAaHHUKOM?

136. Kakwue rpanr MHOTOIpaHHHMKA Ha3bIBAIOT COCETHUMHU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBHITYKIIBIM?

139. Yro Ha3BIBAIOT MPU3MOIi?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsmMoir? HakiioHHo#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIA/IbI0 OOKOBOM MMOBEPXHOCTH MTPU3MBI?

145. Yemy paBHa mouiaib 00KOBON NOBEPXHOCTH MPSAMOI IPU3MBI?

146. Yrto Ha3BIBAIOT MapasuIeNICIIUICIOM?

147. Kakue rpanu napajuienenurea Ha3plBatoT IPOTUBOJIEKAIIUMHA?

148. Kaxkoi napasienenurea Ha3bBatOT MPSIMbIM?

149. Kakoli mapayuienenumes Ha3bIBatoT MPSMOYTOIEHBIM?

150. Yro Ha3bIBalOT U3MEPEHUSMU IPSIMOYTOJILHOTO Mapasuiesenumnea?

151. Kakum cBoMcTBOM 00J1aaI0T JUATOHAJIU Tapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaJipare IuaroHaid MpsiMOYTroJbHOTO TapalieNenuIea.
153. Yo Ha3BIBAIOT MUPAMHION?

154. Yto Ha3BIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceyeHne Ha3bIBAIOT JUArOHAJIbHBIM CEYEHUEM MTUPAMUIbBI?

156. Kakyro nupamuy Ha3pIBalOT IPAaBUIBHOM?

157. Yrto Ha3pIBarOT anodeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH MTUPAMHIBI?

159. Yemy paBHa miomaib 60KOBON MOBEPXHOCTHU MPABUIHLHON MHUPaMUIbI?
160. Onummure, KaKOif MHOTOTPaHHUK HAa3BIBAIOT YCEUEHHON MTUPAMHION.

161. Omnwumure 31€MEHTHl YyCEUEHHON MUPaMMU/IBI.

162. Kakyro yced€HHY0 MUpaMuy Ha3bIBatOT IPABUIBHOMN?

163. Yro Ha3bpBarOT ano)eMoi MPaBUIIbHONW YCEUEHHOM MTUPaMUIbI?

164. Yro Ha3bIBaIOT IIIOIIA/bI0 OOKOBOI MOBEPXHOCTH YCEUEHHON MMPaMUIbI?
165. Yemy paBHa miomiais 60KOBOH MOBEPXHOCTH MPABUIHLHON YCEUEHHON TUpaMuIb1?
166. Kakoe Ten0 Ha3bIBAIOT UUIUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOH MOBEPXHOCTHIO IIIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSIMH LIUIUHAPA?

169. Kakoe Teno Ha3bIBAIOT TEJIIOM BPAICHUS?

170. Yro Ha3bIBaIOT OCEBBIM CEUEHHEM IMIINHApa?

171. U3 xakux ¢uryp cocTouT pa3BépTka UIMHIpA?

172. Tlo kako#t popmyIie BBIYUCISIOT IUIONIa (b OOKOBOM MOBEPXHOCTH IIMIIMHApA?
173. Tlo kakoit popmyIie BBIYUCISIOT IUIOIA (b MTOJIHOM MOBEPXHOCTH IIMIHHPA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. OmnwumuTte, 4TO HAa3bIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaoT ocHOBaHUEeM KoHyca? Ockro koHyca? BricoTol koHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCa?

178. U3 dero cocTouT pa3BépTka KoHyca?

179. Yro mpuHHUMAIOT 3a IUIOIIAAb OOKOBOM MOBEPXHOCTH KOHYCa?

180. Ilo kako# popmyIie BEIYUCISIOT TUIOMIAb OOKOBOM MIOBEPXHOCTH KOHYCa?
181. Ilo kakoii popmyIie BEIYUCISIOT IUIOIIA b MOJTHOM MOBEPXHOCTH KOHYCa?
182. Yto Ha3BIBAIOT OOKOBO MOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. UYro Ha3bIBaIOT OCEBHIM CEUEHHEM YCEUEHHOTO KOHYca?

184. Yto mpuHUMAIOT 3a TUIOMIA/Ib OOKOBOH MTOBEPXHOCTH YCEUEHHOTO KOHYCa?
185. [Ilo kakoit popmyIie BBIYUCISIOT IO OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa?
186. Yro HazwIBarOT cepoii?



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

Uto Ha3BIBAIOT painycoM cepsl; quameTpoM chepbr?
Yemy paBen auametp cepsl, ecia e€ paanyc paBeH I?

YTo 3HAUYUT U3MEPUTH 00BEM MHOTOIpaHHUKA?

[To kakoii hopmyIie BEIYHCISAIOT 00BEM MPU3MBI?

ITo kakoi hopmysie BEIYUCIAIOT 00BEM TUPAMHUIBI?

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

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

ITo xakoii (hopmysie BEIYUCISIOT 00BEM 11apa?

UTto Ha3bpIBaIOT IUIOIIA/bI0 TIOBEPXHOCTH 1Iapa?

ITo xakoii (hopmysie BEIMUCISIOT TUIOMaAb chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHATHs 0 YHUCIIE.

Bapuanr 1
1. lpencraBbre B  BUAe OECKOHEUHOU
JIECATUIHOMN MePUOIUYECKON JIpodu
parMoHaIbHBIC YHCTIA:
23 —5 8-—41:
4 7 15 6
2. Haiinute 3 npoOu, kotopbie OyayT

0O0JIbIIIE >, HO MEHBIIIE £,
11 11

332BH‘iI§cnmie5' )
1774 -2 7+ (4254 - 1,134:0,28)

9 1 14 3
+ 1,114
4. Bpruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpazyiite (ympocture)
panroHaIbHOE BhIpaKEHHE:
y: 1—-x? 1-—xy?

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

Bapuanr 2
1. IlpencraBeTe B  BUAEe OECKOHEUHOU
JeCATHYHON HePHOANIECKON Ipoou
panroHaIbHBIC YHCTA:
31, —6:5--52

4 13’11 9
2. Haiinure 3 npo6u, KoTopsie OyayT OoJbie
S, HO MeHblIE £,
13 13

3. Beruucnure:
61 11

1 1 7
[8,6 Z - (5%— 45)] . (4—0 ZE+ 1,34)
4. Bpruucnure npuOIMKEHHO:
1,0015
5. IIpeobpasyiiTe (ynpocTUTe) pailioHaIbHOE
BBIpa)KECHUE!
a b—a*h b?—a
ab+b ab—a b-1
6. Pemmre ypaBHEHueE:
2x*—=3x2+1=0
7. Pemmre HepaBeHCTBO:
x(3x —2)—(2x—-3)2<0

2. CamocTtositenbHas pabota Ne2. dyHkuuu u rpadpuku

BapuanT 1

1. Oyukuus 3amana opmynoit f(x) = ’%
x+

Haiigure: a) f(1); 6) £(0).
2. Haiigute obmacte onpenencHus QyHKIUN
f(x)=+vx -3
3. HaiimuTe MHOXXECTBO 3HA4YCHHH (DYHKITUU
fx) =x24+4
4, Snsgercss W UYETHOM WIM HEYETHOH
Gynkmms: a) f(x) = 7x3 — 5x5;

Bapuant 2
1. Oyukuust 3amaHa ¢opmynoit f(x) = %
Haiigure: a) f(2); 6) f(—1).
2. Haiimute obnacte ompeneneHust QyHKITHH
fx) =vx+4
3. HaiimuTe MHOXECTBO 3HaYeHHU (DyHKIHH
flx) =2x2 -1
4. SIpnsieTcs JNM  YETHOW WJIM HEYETHOU
byukuus: a) f(x) = x5 + 2x3;




“—4x

6) f(x) ==

2x—8
5. Ha pucynke n3o6paxken rpaduk GyHKIIu
y = f(x), onpezeneHHOl Ha POMEKYTKE
[-3.5; 5]. [Toaw3ysck rpadukoM, HaMIUTE:
a) f(=2);
0) 3HaueHus X, pu KoTopsix f(x) = 3;
B) HYyJIU (PYHKITUY;
r) HauOoJblllee W HAMMEHBIIEE 3HAYCHUS
byHKIINY,
1) 00J1acTh 3HAYCHUH (PYHKITNU;
€¢) KOJIMYECTBO KOpHEi ypaBHenus f(x) = a B
3aBUCUMOCTH OT 3HAYCHHUS A
Y

.

-

=¥

A EEYEIERLEE g

1 b
1 T

e
b |

k
!

I L !
6. Ha pucynke nzo6paxxeH rpaguk GyHKIUU
y = f(x). Ioctpoiire rpaduk GyHKIHN:
a)y=f()+2,6)y=[f(x—23).

VA

“+4x

6) f(x) ==

2x+8
5. Ha pucynke n3o0paxeH rpaguk QyHKIIUN

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

a) f(—2);

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

B) HYJU (QYHKIIH;

I) HauOOJIbIIIEE ¥ HAUMEHBILEE 3HAUCHUS
byHKINH,

1) 00J1acTh 3HAYCHUH (QYHKIINU;

€) KOJIM4eCTBO KOpHeH ypaBHeHus f(x) = a B
3aBHCUMOCTH OT 3HAYEHHS A

T |
L 4 / !
— 3 r
O T /
+ T R e L o
i 3 -2 | H |0 1 24 13 o 5 ?
WA V7
SRS . VI N N B I A ]
[S A a 4 |
Lot [T L1 |

6. P-I-a I;I;I_CYHKC n300pakeH rpaguk yHKIUU
y = f(x). loctpoiire rpaduk HyHKIHN:
a)y=f)+2,6)y=f(x-3)

T

NEmp A name
|\

ik i

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

BapuanT 1
1. ®ynkius 3agana popmyioi f(x) = x1e.
Cpasaute f(5,6) u f(2,4).
2. Hailinute 3HaueHHe BHIPAKEHUS:

a) 338 + 45v=32 + +f625; 0) 2

3
372
3. Pemmte ypaBHenue Vx = 2
4. YnpoctuTe BbipaxeHue:

a) 8/a3; 6) Vm2i/m.

5. Haiinurte 3HaueHME BBIPAKEHUS:

Bapuant 2
1. ®yuknus 3agana Gopmyoi f(x) = x19.
Cpasuute f(3,6) u f(1,8).
2. Haiigure 3HaYCHUE BRIPAKEHUS:

3
a) 516 — 23v=216 — &\64; 6)44‘/_.
V243
3. Pemmute YpaBHECHHE i/E =2

4. YnpoctuTe BbipaxeHve:
5
a) /a7, 6) Vm3vms.

5. Haiinure 3Ha4YeHHE BHIpAKCHHUS:




1
a) 1253 6) 3208,
6. IlpencraBbTe BHIpAKCHHUE B BHJIE CTCIICHH
WJIM TIPOU3BEJCHUS CTEIICHEH

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

1
m—3m3
8. Cokparute 1poOb —2——
m3—3
9. Pemute ypaBHeHHE
5¥+1 —3-5x =250
10.Haiigure o6nacTh onpeaenenus GyHKIUN
y=1g(4x — 1)
11.Pemure ypaBHEHHE
logi(3x + 4) = -2
3

12.Pemite HEpaBEHCTBO
logoo(x — 4) =1ogos(8 — x)
13.Bbrunciure 3HaUCHUE BHIPAKCHUS
logy 27 + logo 3
2logz 6 — log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + loga(x — 3) = 2
15.PemnTe HEpaBEHCTBO
logos?x —logosx —2=0

1
a) 32-5; 6) 16125,
6. IlpencraBbTe BhIpaKCHHE B BUJIE CTEMECHU
WJIH TIPOU3BENICHUS CTETICHEH

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Peumre ypaBuenue V2x + 48 = —x

2
m+7m5
8. Cokparute 1podp —=——
ms+7

9. Pemmure ypaBHEHHE

2X 4+ 2x3 =72
10.Haiigute o6nacTh onpeneneHus GyHKIUN

y = Ig(6 — 4x)

11.Pemure ypaBHEHUE
logo1(10x — 7) = —1
12.Pemte HepaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.Bbruncnnte 3HaYCHHE BHIPAKEHUS
logs 128 — logs 2
2loge 2 + logs 9
14.Haiinure KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemute HepaBEHCTBO
logo.2s2 x + logo2sx —2 =0

4. CamocTtodarenbHas pabora Ne4. OCHOBBI TPUTOHOMETPUU

Bapuant 1

1. HaiiguTe 3HaUeHUE BHIpAKEHUS
s
3
2. YmpocTute BbIpaKeHHE

cos? a + sin? a + tg2f
3. YmpocTurte BbIpaKeHHE:
a) cos(a — ) —cos(a + B)
0)sin § cos 4 + cos f sin4f

sin 2a

m LT
2tg—ctg (— g) + cosm — ZSII’IZ

2sina

4. Jlano: sina= —2, cosf=—-L2n<
13 13

a < 37", < B < m. Haiigure sin(a + B)

5. JlokaXXuTe TOXIECTBO:

1
- = tg2
1—tga 1+ tga s
6. PemmTe ypaBHeHHe sin 4x = —Y2

2

7. Pemmre HepaBeHCTBO cOS x < 1
2

Bapuant 2
1. HaiinuTe 3HaUeHUE BHIpAKEHUS
2te (— 5 ctg “+ sin & — 4 cos -
g( 6)cg3 sin - cos
2. YnupocTuTe BBIpaKeHHE

cos? a + sin? a + ctgla
3. Ympocture BhIpaKeHHE:
a) sin(a + B) — sin(a — )
0)cos 6a cos 4a — sin 6a sin 4a

2cos? a

B)—
sin 2«a

4. Nano: cosa = 0,6, sinff =—0,83Z <
2
a<2nrt<f< 3'_’2T. Haiinure cos(a + )

5. JlokakuTe TOXKIECTBO:

tga tga
+ = tg2a
1—-tga 1+ tga ~
6. Pemmre ypaBHenue cos 6x = —¥3
2

7. PemmTe HepaBeHCTBO sin x > Y3
2

5. CamoctositenbHas padota Ne5. [IpousBoanas u e€ mpuMeHeHue




Bapuanr 1

1. Haiinure mpou3BoaHY0 QyHKITUHU:
2

3
a) f(x) = St
0 f) =5,
B) f(x) = tg 4x

2. Brluucnure 3HaYeHUE MPOU3BOAHON (HDYHKIMH
f(x) = (3x —2)5BTOUKE X0 = 1
3. Haiinure npon3BoHyI0 QyHKIUH:

a) f(x) =V6x =7
6) f(x) = cos%
4. Teno pBuraercs no KOOPAWHATHOMU
npsmoit mo 3akony s(t) = 3tz — 2t + 1
(mepemMereHue U3MEpPSIETCsl B METpax, BPeMsl —
B CeKyHJ1aXx ). YeMy paBHa CKOPOCTB TeJia uepes
3 ¢ mocie Havyasa JIBUKCHUS?
5. Uemy paBeH yriaoBod KOIPPUIHCHT
KacaTelnbHOU K rpaduKy QyHKIHH

y =x3—2x
B TOYKE C a0CIUCCOM xo = —17?
6. Kakoe ypaBHeHHE UMEET KacaTelbHas

k rpaduxy Gynxmmn f(x) = %B TOUKE C
x—
abcuuccou xo = 2.
7. YeMmy paBHO HaWMEHbIIIEC 3HAYCHHE
byukiun y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite GyHKITUIO

y =16x3 —12x2 — 4
U TocTpoiTe e€ rpaduk.

Bapuanr 2

1. Haiinure npou3BoaHYIO (QYHKIIMH:
3

4
a) f(x) =+ x—
000 =1,

B) f(x) = tg2x

2. BblumciauTe 3HaYeHHWE TPOM3BOAHON (PYHKIMH
f(x) = (3x +4)*BTOUKE X0 = 1

3. Haiigure npon3BoaHYIO QyHKIHH:

a) f(x) =V8x +1

6) f(x) = sin%

4. Teno nBUraeTcs MO0 KOOPAMHATHOU MIPAMOI
o 3aKOHY s(t)y =3t2—-2t+1
(mepemMelnieHue U3MepSETCS B METPAX, BPEMs —
B CeKyH/ax). UeMy paBHa CKOPOCTH Tella uepes
4 ¢ mocie Havalia IBHKCHUS?
5. YUemy paBeH yriaoBod ko3pQuIHEHT
KacaTeNnbHOU K rpaduKy QyHKINH

y =x3—2x
B TOUKE C abCIuccom xo = —2?
6. Kakoe ypaBHEeHHE HMeEeT KacaTellbHas K

rpaduxy dyuxuuu f(x) = S;T“‘L‘:B TOUKE C

abcuuccoit xo = 1.
7. YeMy paBHO

byukiun y = x + 4 Ha npomexytke [1;3]?
X

HauOoJIbIIEE 3HAa4YCHUC

8. Uccnenyiite ¢pyHKINIO
y = 2x3 +9x? + 12x
U TIocTpoiTe e€ rpaduk.

6. CamocTositenbHas padota Ne6. UnTerpan u er

0 IPUMEHEHUE

Bapuant 1
1. Haiigute oOmuii BuI TepBOOOpa3HOM

byHKIUU:

a) f(x) = x*

0) f(x) = sinx

B) f(x) = 2%

r) f(x) =x

nflo) =2

e) f(x) = e&

2. Oyukuus F sBasercs mnepBooOpa3HOi

¢yakuuu f(x) = x — 3. Uepe3 kakyw wu3
JAHHBIX TOYEK MPOXOAUT rpaduk pyHkuuu F,
eciu F(2) =57

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

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

3.
a) f03 x2 dx

Brruucnure uaterpai:

Bapuant 2
1. Haitnure oOmwmii Bua mnepBooOpa3HOU

GbyHKIUU:

a) f(x) = x5
0) f(x) = cosx
B) f(x) = 3~
r) f(x) = 2x
N fl) =5
e) f(x) = e>

2. Oyakmus F sBasercss mepBooOpa3HOiA

¢byakuuu f(x) = x — 3. Uepes kakyio u3
JAaHHBIX TOYEK MPOXOIUT rpapuk ¢pyHkuu F,
ecmu F(2) =5?

a) (0;8); ©0) (-2;17);

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

3. Beraucnure uHTErpa:

a) f04 2x2dx




6) [ sin3x dx
9
T dx

B)IZW
3 sin 2

0 X
0

4. Beruucnure ILJIOIIA/Ib burypsi,

n300pakeHHON Ha PUCYHKE.

Y=C0sx

x
=
2

n
2 G

5. Haiinure miomanb  KpUBOJMHEHHON
Tpaneuyuy, OrpaHUYCHHON JIMHUAMU Y = 6X —
x2,y=0,x=1,x=3.

6) f73l sin 6x dx

4. Beryucnure II0MAb ¢burypsl,

n300pakeHHON Ha PUCYHKE.

4

5. Brranciure IUIOIAb ¢burypsl,
OTPAaHWYCHHOW JTUHUSAMH Y = X2,y = 2 — X.

7. CamocrositenbHas padota No7. KomOunaropuka

Bapuant 1
1. CkonbkuMH crocobaMu MOT'YT CecTh B
aBToMOOMWIb Mapku «KammHa» 5 uyenoBek,

eClIi  KaXObli M3 HUX MOXET ObITh
BoauTeaem?
2. Uepes  KeNe3HOAOPOXKHYIO  CTaHIUIO

JOJDKHBI OJTHOBPEMEHHO MpOoWTH 3 Mmoe3fa.
CKonbkMMH croco0aMH  JIUCHETYEP MOXKET
OpPTaHU30BaTh MPOXOKICHNE COCTABOB, €CITH B
€ro pactopsiKEHUH 5 CBOOOIHBIX MyTen?
3. Pemmre B HaTypabHBIX YUCIIAX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAUHBIX YHCEIL,
KOTOpBIE HAIEIO JesiTcst Ha 257
5. Pemmure B HaTypaJIbHBIX YHCIIaX YpaBHEHUE
C)ZC =120
6. Ha mpsamoit ormernnu 12 Towek, a Ha
napajuieIbHOM el psiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YeThIPEXYTrOJbHUKOB c
BEPIIMHAMH B 3TUX TOUKaX?
7. JInsa mkonbHOU JioTepe noAarotoBuian 100
OUNeToOB, W3 KOTOPBIX 12 BBIMTPHINIHBIX.
IlepBbiii  yuyeHuk BbiOMpaer Hayrag 10
OouneroB. CKOJBKO CYIIECTBYET BapHaHTOB,
IpU KOTOPBIX OH BBIOEpET HE MeHee 2
BBIUTPBILIHBIX OUIETOB?
8. Haiinure oTHOIIEHHE CyMMBI YKCET B

Bapuant 2
1. Ckonpkumu criocobamu MOYKHO
pacrnpenenuTs S5 AEKYpPHBIX MO 3TaXaM B
HSATHATAKHOM OOLIEKUTHN?
2. Yepe3  KEJE3HOJOPOXKHYIO  CTaHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpoHTH 4 moe3na.
CKonbKMMHU cIlOCOOaMHM  JAMCIIETYEP MOXKET
OpraHu30BaTh MPOXOKIECHNUE COCTABOB, €CIIU B
ero pacIopsKeHNH 6 CBOOOTHBIX MyTei?
3. Pemmre B HaTypaJIbHBIX YMCIaX ypaBHEHUE
A2 =120

X
4. CKOBbKO  CYIIECTBYeT  IIECTH3HAYHBIX
qrCell, KOTOPBIE HAIeJIO JeNATcs Ha 257
5. Pemmre B HaTypaJIbHBIX YMCIIaX ypaBHEHUE
Cx—2 =66
X

6. Ha mpsmoii otmermiim 14 Towek, a Ha
napauienbHon e mpsamoii — 9 Touek. CKOJIbKO
CYIIECTBYET YeTHIPEXYTOJIbHUKOB c
BEPILIMHAMU B 3TUX TOUYKaX?
7. ns mkonsHOU noteper noarorosuau 200
OuneToB, W3 KOTOPBIX 25 BBIMIPHIIIHBIX.
[lepBorii  ydyenuk BeiOMpaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapUaHTOB,
IpU KOTOPBIX OH BBIOEPET HE MeHee 2
BBIMTPBIIIHBIX OMJIETOB?
8. HaiimuTe oTHOMEHNE CYMMBI YHCEI B
100-ii crpoke TpeyroabHuKa [Tackains k cymme
gucen B 200-# cTpoke




100-i#i crpoke TpeyronpHuKa [Tackamns k cymme
gucen B 200-# cTpoke

8. CamocrosrtenbHas padora Ne§. DineMEHTHI TEOPUU BEPOSTHOCTEH M MaTeMaTUYeCKON

CTaTUCTHUKH

Bapuant 1
1. B kopoOke nexat 15 mapukos: 10 cunux u
5 3eneHbix. KakoBa BepoOsSTHOCTH TOT0, YTO
HayraJ B3AThIA U3 KOPOOKHU MIAPUK OKAKETCS
KENTbIM?
2. BeposSTHOCTh KyNMUTh OpPakOBAaHHYIO IMapy
canor Hekotopoil ¢Gupmbel coctasiser 0,023.
Ckonbko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXUT maptus u3z 1000
nap caror 3Toil GupMbI?
3. [lpy  mpoBeneHMH  OK3UT-TIOJIA  OBLIO
onporieHo 15 Teicsiu u3bMparenei, cpenu
kotopsix 600 mporosiocoBanu «IIpoTuB Bcex».
OneHuTe BEPOSITHOCTH COOBITHS, IPH KOTOPOM
nu3buparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HATUCaHbI yncia 1,
3, 5, 7, Hayraj  MOCIeAO0BaTEIbHO
BBIKJIAZIBIBAIOT B psa. KakoBa BepOSTHOCTH
TOTO, YTO TOCJHEIHEH MOJOXKaT KapTOUKy C
9HUCIIOM 57
5. KakoBa BepoATHOCTH TOro, 4YTO MpH
MOI0PACHIBAHUH JIBYX UTPATHHBIX KyOUKOB Ha
OJIHOM U3 HUX BBIMAJIET SANHHIIA, & HA IPYTOM
— Tpoiika?
6. UeMmy paBHa MeauaHa
IaHHbIX: 2, 2, 3,4, 5,6,13?
7. OnHOBPEMEHHO MOAOPOCHIN TPH MOHETHI.
KakoBa BeposITHOCTB TOTO, UTO POBHO Ha JBYX
U3 9TUX MOHET BBINIAJIET repo?
8. B smuke sexar s610ku Tpex copTtos: 20
xentelx, 10 3enensix u 30 xpacHbix. Kakoe
HauMEHbIIIee KOJIMYECTBO sI0JIOK HaJI0 10CTaTh
U3 SIIUKa Hayraja, 4ToO0bl TapaHTUPOBAHHO
B3STh II0 KpaliHEW Mepe OIHO XKEJITOE W JBa
KpacHBIX s10710Ka?

COBOKYITHOCTH

Bapuant 2
1. B kopoOke nexat 15 mapukos: 12 cunux u
5 3enennix. KakoBa BeposSITHOCTH TOrO, YTO
HAyTaJ B3SATHIA U3 KOPOOKHU IIAPUK OKAXKETCs
KENThIM?
2. BeposTHOCTh KyNMUTh OpPakOBaHHYIO TMapy
caror HekoTopoi ¢upmbl coctasisier 0,015.
CkoJbko OpaKoBaHHBIX nap o0yBH
rapaHTUPOBAHHO coAepkUT maptus u3z 2000
nap caror 3Toi GupMbI?
3. [Ilpy  mpoBeneHMHM  SK3UT-TIOJIA  OBLIO
omnpomieHo 15 Teicsiu u3buparenen, cpeau
kotopbix 1500 mporosocoBanu 3a «Kanauaara
H». OueHuTe BepOSATHOCTh COOBITHS, IPH
KOTOPOM H30HMpaTelb ToJIOCyeT 3a
«Kanonmara Hy.
4. Kaprouku, Ha KOTOPBIX HATUCaHbI yncia 1,
3, 5, 7, Hayrag  IOCJIEIOBATEIHHO
BBIKJIQ/IBIBAIOT B psiA. KakoBa BepoATHOCTH
TOTO, YTO TOCJEIHEH TOJOXKAT KapTOUKy C
qrciom 37
5. KakoBa BepOATHOCTH TOr0, HYTO TIPH
noA0packIBAaHUH JIBYX UTPATbHBIX KyOMKOB Ha
OJIHOM W3 HUX BBITIAJICT MATEPKa, a HA IPYyTrOM
— OBOMKa?
6. Uemy paBHa MeamaHa
naHHbeIX: 2, 3, 3,4, 6, 6,167
7. OnHOBpEMEHHO NMOAOPOCUIIN TPU MOHETHI.
KakoBa BeposATHOCTH TOT0, YTO POBHO Ha
OJTHOU M3 9TUX MOHET BBINAJIET TepO?
8. B smuke nexar si6moku Tpex copTos: 20
xenteix, 10 3enenpix u 30 kpacHbix. Kakoe
HauMEHbIIIee KONYECTBO sI0JIOK HAI0 10CTaTh
U3 SIUKa HayrajJ, 9ToO0bl TapaHTUPOBAHHO
B3ATh 10 KpaiiHeW Mepe JBa 3elIeHBIX U JIBa
KENTHIX s0JI0Ka?

COBOKYITHOCTH

9. CamoctositenbHas padoTta Ne9. [IpsiMble ¥ TUTIOCKOCTH B TPOCTPAHCTBE

Bapuant 1

1. Yepes xonubl otpe3ka MN u ero cepeauny
K mnpoBeneHbl mapauieibHble  IpsMBIE,
[IEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh O B
Toukax M1, N1, K1 coorBercTBenno. Hargure
may otpeska KKi, ecnu orpesok MN He
nepecekaet iockocth oo 1 MMz =22 cm, NNy
=8cm.

Bapwuant 2

1. Yepes koHIbl oTpe3ka AB u ero cepeanny
C mpoBeneHbl MapalIeNbHBIE — TPSIMBIC,
MEPECEKAOIINE HEKOTOPYIO IUIOCKOCTH O B
Toukax A1, Bi, m Ci, COOTBETCTBEHHO.
Haitnute mmuny otpeska CCi, ecniu OTpe3oK
AB He nepecekaeT 0ckocTh o 1 AA]l = 18
cM, BB1 =10 cwm.




2. Touku A1, Bi, Ci1 —
npoeknuu BepuuH A, B, u C
napamenorpammMa ABCD  Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBEHHO.  [locTpoiite
IIPOEKLMIO BepiuHbl D mapannenorpamma Ha
3TY MJIOCKOCTb.
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3. Yepes BepumHy npsmoro yriaa C

npsiMoyrosibHOoro tpeyronbHuka ABC k ero
IUIOCKOCTH TIpoBeneH mnepneHaukysip CM.
Haiinure muny croponslt AB TpeyronbHuka
ABC, ectmu CM =8cMm, BM =17 cm, £CAB =
30°.

4. Yepes mepmmny D npsmoyronbHuka
ABCD x ero TIUIOCKOCTH  MpPOBEICH
nepnenaukynap DE. Touka E ynmanena ot
ctoponbl AB Ha 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinure anuny nuaronanu BD,
ecit DE = 8 cm.

5. YTroa MeXIy IIOCKOCTSIMH TPEYTOJILHUKOB
ABC u ABD pagen 45°. Tpeyronsauk ABC

— PaBHOCTOPOHHHI CO CTOpOHOH 4/ 3 CM,
TpeyroabHuKk ABD — paBHoOenpennsiii, AD
=BD =+v14 cwm. Haiigure mmuny otpeska CD.

2. Touku A1, Bi, u Di1— mnapamiensHbie
npoekuuu BepmvH A, B u D
napaenorpamma ABCD  Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBEHHO.  [locTpoiite
poekumio BepmuHbl C napaenorpamMmma Ha
3TY MJIOCKOCTb.
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3. Yepes BepmmHy mpamoro yria C

npsiMoyrosibHoro tpeyroibHuka ABC k ero
IUIOCKOCTH TpoBeleH neprnenaukysp CD.
Haiinure nnuny crtoponsl AB TpeyronpHuka
ABC, eciiu AD =20 cm, CD =16 cm, CAB
= 60°.

4. Yepes BepumHy A IpIMOYrojbHUKA
ABCD « ero IUIOCKOCTH  TIPOBEICH
nepnesaukyisp AP. Haitnure nnuny 3toro
nepnenaukyispa, eciu BC =12 cm, DB = 13
cM, a Touka P ynanena ot npsmoit BC Ha

V106 cwm.

5. Vron MeXay IIOCKOCTSIMH TPEYTOJbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC=BA
= 20 cm, KC = KA = 15 cm. Haitaure ninuny
otpeska BK.

10. CamocrosrenbHas pabota Nel(0. KoopuHaThl ¥ BEKTOPHI

Bapuant 1
1. Jauer Toukm M(3;-2;1) u  N(5;2;-3).
HaiinuTe koopauHatel cepennnbl otpeska MN
U €T0 JUTUHY.
2. lanwl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Harigure: ~
a) KOOp/IMHATHI BEKTOPOB B A,
6) MOIynb BeKTOpa B B
B) KOOPAMHATHI BekTopa ME 2/8— 38
3. CymecTByeT U mapajuiesibHbIM MEPEHOC,
npu  KoTtopoM obOpazom Touku M(4;3;4)
apnsierca Touka Mi(1;3;0), a o6pa3om ToUKH
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuInHbI
napamtenorpamma ABCD, touka O(1;3;2) —
TOYKAa  TIEpeceueHus ero  JIuaroHajei.
Haiinure xoopaunatel Bepuiun C u D
napaienorpamma ABCD.

Bapuant 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinurte koopaunats! cepeaunsl orpeska MN
U €T0 JUTUHY.
2. Mausl Touku A(-4;-2;1),
C(2;1;-3). HaiiguTe: ~
a) KOOpIMHATHI BEKTOpOB Bi1 A
6) Momynb BekTopa B
B) KOOPJMHATHI BeKTOpa ME 3B— 24
3. CymecTByeT M NapajuieNIbHbIN MEePEeHoc,
npu  KOTopoM obOpazom Ttouku M(-1;3;-4)
sBasieTcst Touka M1(4;5;-7), a 06pa3om TOUKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPILHHBI napajuiesiorpamma ABCD.
Haiinnre KOOpIAWHATHI BEPILINHBI C
napamnenorpammMa ABCD u  koopauHaThl
TOUYKHU MEPECEUCHUS €r0 uaroHaeil.

B(3;-1;-1) w




5. Naubi Bektopsl A-2;8;-4) u b1;-4:K). [Tpu
KaKOM 3HaueHNN K BeKTOpH a1 b

a) KOJUTHHEAPHHBI,
0) nepreHIuKyISIpPHBI?

5. Jauer BexTopsl a(l;-4;-3) u k5;p;-15).
IIpu KakOM 3HAYEHHUH [ BEKTOPH M b

a) KOJJTHHEAPHHBI,
0) mepneHINKYJISIPHBI?

11. CamocTtostenbHas padota Nel 1. MHOTOTpaHHHKHY U KPYTJIbIE TEIa

Bapuanrt 1
1. OcHOBaHMEM TPSIMOW TPHU3MBI SIBIISETCS
NPSIMOYTOJIBHBI ~ TPEYTOJIbHUK,  KAaTEThI

KOTOporo paBHel 6 cM u 8 cm. Haiiagure
MJIOIIAb MOTHOU MOBEPXHOCTHU MPU3MBI, €CIIH
e€ 60KkoBOE PedpO paBHO 5 CM.

2. BokoBoe pebpo MPABIILHOU
YEThIPEXYrobHON nmupamMusl paBHo 10 cMm, a
BeicoTa — 8 cMm. Haiigure momanb
JUArOHAJILHOTO CEUEHUSI TUPAMU/IBL.

3. Pangunyc ocHOBaHus KOHYcCa paBeH 5 cM, a
obpasyromass — 13 cm. Haiigure mnomanb
OCEBOI'0 CEUECHUS KOHYCA.

4. Ha paccrossaun 4 cMm OT IUEHTpa Miapa
npoBeieHo ceuenre. OTpe3oK, COSAMHSIONIHIA
[EHTpP IIapa M TOYKY IIEPECEUYCHHUS 3TOTO
CEUEHHUs C MOBEPXHOCTHIO IIapa, o0paszyeT ¢
iockocteio ceuenust yron 30°. Haiinure
TJIOIAb CEUCHHMSI.

5. Beicora nwmnumHApa paBHa 8 cM, pamuyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cMm ot ocu
HWIMHIpA TapauiebHO €l MpOoBeaeHO
ceyenue. Haiiaure 1mromanp 3Toro cCe4eHus.
6. OcHOBaHUEM TPSAMOI TMPUIMBI SBISETCS
MPSIMOYTOJIBHUK, OJIHA U3 CTOPOH KOTOPOTO
paBHa 15 cwm, a quaronans — 17 cM. Haiigure
00BeM mpu3MBbl, eciu e€ BeicoTa paBHa 10 cm.
7. OcHOBaHUEM MU PAMHU/IBI SIBJISIETCS
TPEYrojabHHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiinute oObem mnupamuapl, ecnu eé
BBICOTA paBHA 6 CM.

8. O6bem mapa pasen 36m cm’. Haiigure
JTUaMeTp Iapa.

9. OceBoe ceueHWe KOHyca — NpPaBUIIBHBIN
TPEYroJIbHUK €O cTopoHOl 4cm. Haiiaure
00beM KOHYca.

10. B HWXKHEM OCHOBaHMHM  IWIIMHIpA
MpoBeJicHa XopJa JUIMHOH 6 CM, KOTOPYIO
BUJTHO M3 I[EHTPAa BEPXHETO OCHOBAHUS O]
yriaom 60°, a U3 IeHTpa HIKHETO OCHOBAHUS
— mox yriom 120°. Haiimute mromans
OOKOBO# MOBEPXHOCTH UIUHPA.

Bapuanr 2
1. OcHoBaHMEM NOPSIMON MPU3MBI SABJISETCA
pPaBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a ocHOBaHHE
— 16 cm. Haiigute miomanas MOTHON
MOBEPXHOCTH MPU3MBL, eciii e€ 60KoBOE pedpo
paBHO 10 cm.
2. JlnaroHap OCHOBaHMUsI MPaBWIbHOMN
YeThIPEXYTOJIbHOM NUpaMuibl paBHa 24 cM, a
O0okoBoe pedbpo — 26 cm. Haiinure miomans
JIMarOHAJIBHOTO CEYEHUS TUPAMUJIBL.
3. Bricora koHyca paBHa 6 cM, a oOpa3yromas
— 10 cm. HaiinuTe miiomangs 0CEBOT0 CEUEHUS
KOHYyca.
4. Panuyc mapa paBeH 17 cm. Haiigure
IJIOMIA b  CEUEHHS Iapa  IUIOCKOCTHIO,
KOTOpasi yJaneHa Ha 15 cM oT LeHTpa mapa.
5. B  HmWKHEM  OCHOBaHMHM  IIWJIMHJApA
MIpOBeJIcHa XOp/ia ATUHON § cM, HaXOasIIasICs
Ha paccTosHUM 3 CM OT IIGHTpa JTOTrO
ocHOBaHusA. HaliouTe TUIOMAAL OCEBOTO
CEYEeHUS IIWJIMHJIPA, €CJIM €T0 BHICOTA paBHA 6
CM.
6. OcHOBaHUEM TMPSMON TMPU3MBI SBISICTCS
MPSIMOYTOJIBHBIA TPEYTOJIbHUK, THIIOTEHY3a
KoToporo paBHa 13 cM, a ouH U3 KaTeToB — 12
cM. Haiinure o6beM npusMmsl, eciiu €€ BbICOTa
paBHa 5 CM.
7. OcHOBaHUEM MIAPaMUBI SBJISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 20 cm, 21
cM. Haiimure o0bemM mnupamMuasl, eciu e
BBICOTA paBHA 9 cM.
8. Imomaapr moBepxXHOCTH Mmapa paBHa 14471
eM>. Haitgure nuamerp mapa.
9. OceBoe CCUCHHE KOHYca —
paBHOOEIPEHHBIN IIPSIMOYTOJIBHBIN
TPEYTrOJIbHUK ¢ TUNOTeHy30i 6 cm. Halinure
00BbeM KOHYca.
10. B HmwKHEM OCHOBaHHM IMJIMHIpA
MPOBEICHA XOp/a, KOTOPYIO BUIHO U3 IIEHTPA
HUKHETO OcHOoBaHus moxa yriom 90° a wu3
[IEHTPa BEPXHETO OCHOBAHUS — o1 yriioMm 60°.
Haiinure momaas 60KOBOI TOBEPXHOCTH
LHUJUHAPA, €CIIH PAIUyC €r0 OCHOBAHUS paBeH
8 cm.




5.3 Ilpumepsl rpyNnoOBbIX TBOPYECKUX 3aJaHU I

1) C nomomipio mporpaMmsl noctpoeHus rpaduxos Visual Basic 6.0 uccnenoBarh noBeneHue
(GyHKIMHM TpU  CMEHE OJHOTO/HECKONbKHMX e€¢ mapamerpoB. Omnpenenuts  oOmume
3aKOHOMEPHOCTH, cJenaTh BBIBOABL. Pe3ynbratel odopmutrh B BHAe mnpe3eHTanuud MS
PowerPoint.

2) Kimmenty HeoOxXoammo, 4YTOOBI B KOMHATE€ 00S3aTE€IbHO MPUCYTCTBOBAIM OOBEMHBIE
DIIEMEHTHI JIeKopa ImHAprueckoid (opmel. [loctpouth u3 Oymarum Mojeib IHIHHIPA.
Pasmepsr nmisi mocTpoeHHsI BbIOpaTh CaMOCTOSITENIbHO, C YYETOM TOTO, YTO COOTHOIICHUE
panuyca K BBICOTE JIOJDKHO OBITH 1:2.

3) PaccuuTaTh KOIMUYECTBO 2-X KWJIOIPAMMOBBIX OaHOK KpPAacKH, KOTOpPbIE HYKHO KYIUTb JUIs
OKpalllMBaHUsl LMJIMHAPUYECKOro cBojaa mnojsana. Pacxox kpacku 100 r na 1 M2, Pannyc
HWIMHIPA paBeH 2,9 M, JuyinHa cBojia 6 M.

6 IIlpumepsbl O1LIEHOYHBIX CPEACTB AJs MPOBeAeHUs MPOMEKYTOUHOI aTTecTalun

6.1 Bonnpocs! 7151 3K3aMeHa:

1. @ynkiun. O6nacTh onpeAeseHns 1 MHOXXECTBO 3HaYeHHI (QyHKuuid. CBOWCTBa (PyHKITUH.
CrniocoOsl 3a1anust QyHKIUH.
2. IlpomMexyTKH BO3pacTaHus U yObIBaHHS, HAaHOOJbIEE W HAMMEHBIIEE 3HAUYCHUS, TOUKU
SKCTpeMyMa (pyHKLUH.
3. IlpeobpazoBanust rpapukoB. [lapamienbHblil nepeHoc, CHMMETPUSl OTHOCUTENBHO Ocei
KOOpAMHAT M CHMMETPHS OTHOCUTEJIBHO Hayaja KOOpPAMHAT, CUMMETPHUS OTHOCHUTEIBHO
NPSIMON y = X, pacCTsDKEHUE U C)KaTue BAOJb OCEH KOOPAMHAT.
4. CteneHu ¢ paMOHAJIbHBIMU ITOKA3aTEIsIMH, UX CBOMCTBA. CTENEHU C EHCTBUTEIBHBIMU
noka3zarensiMu. CBOICTBA CTETIEHH C ACUCTBUTEIBHBIM MoKa3ateneM. [lokazaTenbHast QyHKITHS.
5. Jlorapudm uucna. OCHOBHOE Jlorapu(pMUUECKOe TOXIECTBO. JlecATUUHBIEC U HATypalbHbIE
norapudmsl. [TpaBuna nelictBuii ¢ morapudmamu.
6. Jlorapupmuueckas ¢pynkuus. Jlorapudpmudeckue ypaBHEHNs: 1 HEPABEHCTBA.
7. Pagnannas mepa yrina. CHHYC, KOCHHYC, TaHI'€HC M KOTaHI€HC yria. 3HaKud CHHYca,
KOCHHYCa, TAHI€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToXaecTBa. Popmynsl npuseneHus. Dopmybl
cioxeHust. PopMyiiel JBOMHOTO yria. @opMylibl MOJIOBUHHOIO YIJa.
9. TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U TpapUKU.
10. [TocnenoBarenbHOCTH. CIIOCOOBI 33/1aHUS U CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIBHOCTEH.
ITonsTHE O MIpenene nocaea0BaTeIbHOCTH.
11. IIpousBoanas. ITonsaTHE O MPOU3BOAHON (DYHKIMH, €€ TeOMETPUUECKUN U (PU3HUECKHI
CMBICIL.
12. YpaBHeHue kacaTesbHOM K rpaduKy (yHKIHH.
13. [IpumeHeHne MpOU3BOIHOM K UCCIIEOBAHHIO (DYHKIMI U TOCTPOSHHUIO TPapHKOB.
14. IlepBooOpa3Hasi U HHTErpaJ.
15. IlpuMeHeHune onpeneaeHHoro HHTErpala A HaX0XACHNs IUIOIIA U KPUBOJINHEHHON
tpaneuuu. @opmyna Hetotona—IJleitonuna. Ilpumenenus unrerpana B GuU3MKe U TEOMETPUU.
16. OcHoBHbIe OHATHS KOMOUHaTopukH. [logcuer yncia pa3mMenieHuid, NepecTaHOBOK,
COYECTaHMM.
17. Cob6bITHE, BEPOSTHOCTH COOBITHUS, CIIOKEHHE U YMHO)KEHUE BEPOSATHOCTEH.
18. IpencraBienne JaHHBIX (TaOIHIBI, JHATPaMMBI, TpaduKH), TeHepallbHasl COBOKYITHOCTH,
BbIOOpKa, cpesiHee apupMeTnIeckoe, MeaHaHa.
19. BzauMHO€e pacrosoKeHne IByX MPsAMBIX B IpocTpaHCcTBe. [lapamiensHOCTs NpsiMON U
miockocTH. [lapannensHocTs mockoctel. [lepnenaAuKyIspHOCTh IPSIMON U INIOCKOCTH.
20. [TepnenquKysp ¥ HAKJIOHHASL. YTOJI MEXIY MPSAMOM U IUNIOCKOCTBIO. JIByIrpaHHBIN yrol.
Yrois Mexay MI0CKOCTAMU. [IeprneHauKyISpHOCTD ABYX IIJIOCKOCTEM.
21. 'eomerpuueckue nmpeodpa3oBaHus MPOCTPAHCTBA: MTAPAIUICIBLHBIN IEPEHOC, CHMMETPHS



OTHOCHUTEIBbHO M1ockocTu. [lapannensHoe npoekTupoBanue. [lnomans opToroHaabHOM MPOEKIUH.

22. Ilonstue Bextopa. Moayib BekTopa. PaBeHCTBO BekTOpOB. CII0KEHHE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha 4yuciio. PaznoxkeHne BEKTOpa 10 HAPaBICHUAM. YTOJI MEXy ABYMs
BekTopamu. [Ipoekuus BexkTopa Ha ock. KoopannaTel BekTopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

23. llpsimas u HaksioHHas mpu3Ma. [IpaBunbHas nmpusma.

24. Mapamnenenunen. Kyo6.

25. Ilupamuna. [lpaBuibHas nupamuga. Y cedyeHHas nupamuaa. Terpasp.

26. CumMeTpuu B KyOe, B mapajuiesienurnesie, B mpusme u B nmupamue. Cedenus kyoa,
IPU3MBI U TUPAMUJIBI.

27. lHunuHap u KoHyC. Y ceueHHbIH KoHyc. OceBble CEUEHUS U CEUEHUs, TapaslieIbHbIe
OCHOBAHHUIO.

28. llap u cdepa, ux ceuenus. KacarenpHast miockocTh K chepe.

29. ®opmyibl 06beMa Ky0a, MPsIMOYToJIbHOIO HapajljieNenunea, Ipu3Mbl, HUINHAPA.
®opmysbl 00beMa NMPaMUbl U KOHYCA.

30. @opmybl IJI0IAIM TOBEPXHOCTEH MIIMHAPA U KOHyca. DPopMyiibl oObeMa 1apa u
wiomanu chepsl. [Tomodue ten. OTHOMEHUS MIIONIAICH MOBEPXHOCTEH M 00EMOB OJJOOHBIX TEIL..

6.2 IlpuMepsl 3axaHnii 1151 KOHTPOJIbHOI PadoThI

Bapwuanr 1.
1. Kakomy 13 TaHHBIX TPOMEKYTKOB TPUHAIIICIKUT YUCIIO 1—:?
a) (0; 0,25) 6) (0,25; 0,5) B8) (0,5; 0,75) r) (0,75; 1)
12a'%p?
2. Cokpatute a1po0b Teaspe
3. Haiinure 3Ha4YeHHE BBIpAXKCHUS ﬁ + = —33;25 . 6;__‘10 npu a = 4,75.

4. Kakosa ob6macts onpenenenus pyukiun f(x) = V1 — x2?

5. YKaxuTe NpoMeKyTOK yObIBaHUS (PYHKIIMH, N300paKEHHON Ha PUCYHKE.
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6. TIposepuTs, sBnserca mu Gynxius f(x) = +/x — 1 4eTHO# MM HEYETHOH.
7. Bpruncnute 3Hau€HUE BBIPAXKEHUS i/Z -3 i/7 + 44/3

5
8. OCBO60I[I/ITCCL OT UPPAlITMOHAJILHOCTHU B 3HAMCHATCIIC IlpOGI/I 3_\/6

alSb+abls

9. C O p051q05D
OKpaTUuTe ApOOL ab0,5 +a0:5b

10. Pemure ypaBHenne V4x%2 —3x —1=x+1

11. Pemmre ypasrenue 0,23¥2 = 0,0016

. . 1 X X
12. HaiiguTe MHOKECTBO PEIICHHUI HEPAaBEHCTBA (Z) . (—)

o 2
13. Haiigure 3nauenue Beipaxenus 0,04



14. Yemy paBHO 3HaucHHe BepaxkeHus vVab , ectu b = 5

15. Pemmte ypaBHeHue (x +4) + (x + 6) = 35

16. [Han tpeyromsauk ABC. Ilnockocts, mapannensHas npsimoii AB, nmepecekaer ctopony AC B Touke M, a
croporny BC — B Touke K. KakoBa mmmua orpeska MK, ecim Touka M — cepennna croporst AC u AB = 12
cm?

17. Orpesok AB He nepecekaeT mIOCKOCTh o TOUKH A 1 B ynaneHs! oT 3To# minockoctd Ha 9 cm u 13 cm. Yemy
PaBHO paccTOSHUE OT cepeAnHBI oTpe3ka AB 1o minockoctu o?

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

19. Hans! Bextopsl a(4;-1;5) u b(3;Y;2). Ilpu kakoM 3HaYEHHUH Y BBIIONHICTCS PABEHCTBO A+ b = 147

20. Ilpu mapamtenapHOM mepeHoce obpasom Touku A(-3;1;2) sBisercs Touka Aj(5;-1;4). Haiigure
00pa3 touku B(-4;5;-7) nmpu 3TOM napajieIbHOM IEPEHOCE.

Bapuanr 2.
7
1. Kakomy U3 TaHHBIX TPOMEKYTKOB TPUHAIIICIKUT YUCIIO E?

a) (0; 0,25) 6) (0,25;0,5) 8) (0,5; 0,75) r) (0,75; 1)
> C 5 15a16p2
. Cokparure qpo0b 25a8p6 " 2 . o
o a a— _
3. HaiinuTe 3HaYeHNE BBIPAKCHUS T T oaras o, PM A = 5,25.
4. KakoBa o0iactpb onpenaeneaus Gynkiun f(x) = vx? — 6?

5. YKaxuTe MpoMeKyTKU Bo3pacTaHusi GyHKINH, U300paKEHHON HA PUCYHKE.

TTTH T T

__I._ ul

L M
4+

F 1 A

B e

1 . .
6. IIpoBeputs, sBisieTcs i GyHkims f(x) = 75— ETHOH MM HEUETHOH.

7. BpraucianTe 3HaU€HUE BBIPAKCHUS Vﬁ —+/3- si/S +2V6

8. OcBoboauTech OT UPPALMOHATILHOCTH B 3HAMEHATEINE JPOooH 4%.
a%5+(ab)025

(ab)9254p0,5

9. Cokparute 1poOb

10. Pemute ypaBHEeHUE Yx+3%x—-10=0

11. Pemmte ypaBHenue 212 — 2% = 96
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12. HaiimuTe MHOXECTBO peIIeHUIl HepaBEeHCTBA (E) : (g) > 9*

13. Haitmure 3nauenne Beipaxkenns 0,09

14. Yemy paBHO 3HAYE€HHE BBIPAKECHUS Vab ,ecoub =7

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

16. dan tpeyromsuk ABC. Ilnmockocts, napamnensHas npsimoil BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anuna cropons! BC, ecnn Touka M — cepennna otpe3ka AB u DK = 8
cm?

17. Yepes xonusl otpeska DP u ero cepenuny A mpoBeneHbl MapajiedbHbIE HPsSMBIE, KOTOPHIE MEPECeKaroT
HEKOTOPYIO MJIOCKOCTh o B Toukax Dy, P;, A; coorBercTBeHHO. Haiinure amuny orpeska PPy, ecim otpesok
DP ne mepecekaet miockocth o 1 DDy =25 cm, AA; =13 cm.



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

19. dansl Bextopsl a(4;-2;y) u b(5;Y;-3). IIpu kakoMm 3Ha4eHNUH y BBIOJIHSICTCS PABEHCTBO a * b = 87

20. IIpu mapamtenpHOM mepeHoce obpazom Toduku A(-8;6;-3) sBusercs touka Aj(3;-7;2). Haiimure
00pa3 touku B(-1;-9;6) nmpu 3TOM napajieIbHOM MEepeHoce.

6.3 IIpuMepsbl pa3HOYPOBHEBBIX 32124 M 3aJaHU I
Bapuanrt 1
Yacrs 1
1. Haiimure Ay nns Gyskuun y = x2, ecim xo = 2,4x = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkuun Yy = f(x), onpeneneHHod Ha wuHTepBaie (-9;8).
Omnpenenure KOJIWYECTBO TOUEK C IETOYMCICHHBIMHA 3HAaYCHUSAMHU aOCIFCC Ha 3TOM HMHTEpBAJIE, B
KOTOPBIX IPOou3BOIHAS PYHKIMH f (X) MMOJIOKUTENbHA.
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3. Haiitu untepsan Bo3pactanus pyHkuuu y = x* — 2x2,
4. Haiinure Touky MakcuMyma Qynkiuu y = f(x), ecinu u3BectHo, uto f'(x) = —x? + 6x.
5. HaiinuTte HauMeHblee U HanOoJIbIIee U3 3HAYEHUH, KOTOpOe MPUHUMAET (PYHKLUS

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

(6x+1)2°

6. Haiigute nepBooOpasnyro ¢pynkuuu f(x) = —
dx

Vax-1'

8. Ha xakom pucyHke n300paxkeHo ceueHue Kyoa miockoctbio PRT?
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7. Bobrumcnute uHTETpaN | )

9. JIByrpaHHbIii yrois, oOpa3oBaHHBIA MONyIIOCKOCTSIMH o U 3, paBeH 90°. Touka A ypmaieHa OT
rpaHeil AByrpaHHoro yria Ha 8 cM u 6 cm. Haiimute paccrosHue ot Touku A 10 pebdpa
JIBYTPaHHOT'O yTJIa.

10. Pemute ypasHenue 2x* — 5x2 + 2 = 0.

. c7 2\ P
11. HaiinuTe 3HAUYCHUE BHIPAKEHHUS (ﬁ - —7) =

10 5/ Af
Yacrs 2
12. HaiinuTe miomaas GUrypsl, orpaHuueHHoO rpadukaMu QyHKUUN y = 2x, y = x — 2, x = 4.
" , _x2-1
13. Haiitu f'(1), ecru f(x) = =

14. HaiiguTe 1uiomiaib MOTHON MOBEPXHOCTH MPABHIIBHON TPEYTOJIbHON MPU3MBI, €CJIH U3BECTHO, YTO
O6oxoBOE pedpo B 8 pa3 OoJIbIIE CTOPOHBI OCHOBAHMS, @ CyMMa JUTHH BceX péoep paBHa 30.
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15. Haiigute mnomanpr pomOa, Jiekallero B OCHOBAHWH IMHUPAMUJIBI, €CITU BBICOTA MUPAMUABI 9 CM,
oauH 13 yrioB pombOa 30°. bokoBbie rpaHu 00pa3yroT ¢ IMIIOCKOCThIO OCHOBAHUS yroJI, paBHBIN 60°.

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

17. Pemre ypasuenue 32 + 3% = 10,

18. Ympocrute Bepaxkenue tgZa — sin‘a — tgla sin’a

YacTs 3.

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

20. PaBHOOECIPEHHBIN TPEYroJbHUK, OOKOBas CTOPOHA KOTOPOrO paBHA b, a yros mpu OCHOBaHHH
paBeH [}, BpamiaeTcsi BOKpPYr NpsSMOW, cojepamieil ero ocHoBaHue. Haiinute momans
MOBEPXHOCTH TeJla BpallleHUSI.

BapuanT 2
Yacrs 1
1. Haiinure Ay miia yHKUMU y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkuun Yy = f(x), onpexneneHHoi Ha wunHtepBaie (-9;8).
Omnpenenute KOJIWYECTBO TOUEK C IETOYMCICHHBIMHA 3HAYCHUSAMHU a0CIFiCC Ha STOM MHTEpBAJIE, B
KOTOPBIX Ipou3BotHAs PyHKIMH f (X) OTpUIaTEIbHA.
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3. Haiitu untepsan yosisanus Gpynkuun y = x* — 2x2.
4. Haiinure Touky MuauMyMa Gyskiuu y = f(x), ecnu uzsectHo, uto f'(x) = —x% + 6x.
5. HaiiauTte HanMeHblliee 1 HAUOObIIIEE U3 3HAYCHUI, KOTOPOE MPUHUMAET (PyHKIIHSI

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

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

dx

V2x-1'
8. Ha kakom pucyHke n300paxeHo ceueHne Kyba miockoctsio ABC?

3
7. Berumciure uHTErpa | 1




9. JIByrpaHHbIii yroj, oOpa30oBaHHBIN MOMYIIOCKOCTIMU o U [, paBeH 90°. Touka A ynameHa oT

10.
11.

12.

13.
14.

15.

16.
17.

18.

19.
20.

rpaHeil aByrpaHHoro yrima Ha 9 cMm u 3 cm. Haiinute paccrosnue or Toukn A 10 pebpa
JIBYIPaHHOI'O yIJIa.
Pemmure ypasuenue 3x* — 5x2 + 2 = 0.

o c8, ¢\ 7ps
Haiinure 3HaueHue BoIpakeHus | — — — ) - —
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Yacts 2
Hatingure momaas Gpurypsl, orpaHuueHHON rpadukamMu pynxmumit y = 4x,y = x — 3, x = 3.
o l _ x%-1
Haiitu f'(2), eciu f(x) = =1

Haiinure miomaas MoaIHOW OBEPXHOCTH IIPABUIIBHOM TPEYTOJBHON IPU3MBI, €CIIM U3BECTHO, YTO

060koBOE pedpo B 5 pa3 Oosblile CTOPOHBI OCHOBAaHHUSI, a CyMMa JJTMH BcexX pédep paBHa 42.
Ci

A,

HaiiauTe mmoniajp pomOa, Jexkallero B OCHOBAHUH MUPAMUJIbL, €CJIH BbICOTA MUpamMuibl 12 cm,
onuH u3 yrioB pomba 30°. bokoBble rpaHu 00pa3yroT ¢ TNIOCKOCTHIO OCHOBAHUS YTOJI, paBHBIH 60°.

Pemure nepaBenctBo V12x — 27 > x — 9.
Pemmre ypaBnenune 42 + 4% = 10.

sin a 1+cos a
1+cos a sina

YHOpocTuTe BhIpaKeHUE

Yacts 3
PemTe HepaBeHCTBO |x2 — 6x — 1| > 6.
PaBHOGEIPEHHBIA TPEYTOJLHUK C OCHOBAHMEM @ W YIVIOM 0, IIPH BEPIIMHE BPAIIAETCS BOKPYT
IPSAMOIA, coiepskaliell ero ocHoBanue. Haiiure mioraas IoBEPXHOCTH Tejla BPAICHHUS.



