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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

Pabouass mporpamma yueOHOro mnpemmera OOIL.07 MartemaTuka SBISIETCS YacThIO
00pa3oBaTeNbHON TIPOrpaMMBbl MOATOTOBKH CHEIHAIMCTOB CPEIHET0 3BEHA, pa3paboTaHHOW B
cootBercTBUU ¢ ®I'OC CIIO no cnennansuoctu 40.02.04 IOpucnpyaeHIus.

1.2 MecTto mnpeaMera B CTPYKType MNporpamMMbl TMOJATOTOBKHM CHEHHAJINCTOB

CpeaHero 3peHa

VYueOnpiii nmpeamer OOILO7  Marematnka, HM3y4daeTcsli Ha

0a3oBOM

yYpOBHE

B

o0ieo0pa3oBaTeIbHOM IHMKJIE Y4eOHOro IIaHa OCHOBHOW MpoQecCHOHANbHON 00pa3oBaTeabHON

nporpammsl criernanbHocTd 40.02.04 FOpucnpyneHms.

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEPKAHUE PEaTU3yeTcs B MPUKIAAHOM MOJYJE Ha
MaTepHale MPaKTHUECKUX 3aHATHI, OpPUEHTUPOBAHHBIX HAa ()OPMUPOBAHKE Yy 00YJAIOUINXCS 3HAHUNA U
yMeHH B 00JacTH MaTeMaTWKH, 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 YHCIJIC:
OCHOBHOE coJIep:KaHue: 196
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 mporpaMMbl MpeaMeTa CONpPOBOXKAAETCS (HOPMUPOBAHHEM Yy OOYYAIOLIUXCS
JIMYHOCTHBIX PE3YJIbTAaTOB:

I'Pa)1aHCKOI'O0 BOCIIUTaHMUSL:

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

MIaTPHUOTHUYECKOIO BOCIIUTAHHUSA:

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAaM, HCTOPHMYECKOMY M HPUPOJHOMY
HaCJIEJUIO, NMaMATHUKAM, TpaaulusaM HapoaoB Poccum, noctmxenusm Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYJE;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUSA:

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC DPEHICHUS, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO;

3CTETUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a U OOLECTBEHHBIX OTHOIIECHUH;

TOTOBHOCTh K CaMOBBIPAXKEHMIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJIEHHE IPOSIBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

(U3NIECKOTO BOCIIUTAHUS:

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

aKTUBHOE HENpUSATHE BPEIHBIX MPUBBIUEK W MHBIX (JOpM NMpUUUHEHHUs Bpeaa (pU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHMSL:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOII00HE;

TFOTOBHOCTb K AaKTHBHOW JE€ATENBHOCTH TEXHOJIOTMUYECKONM M COLMAJIBHON HAIpPaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHSTH TaKyIO JAESITEIbHOCTD;

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

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH XKHU3HM;

9KOJIOTMYECKOT0 BOCTIUTAHUS:

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

AKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpee;

YMEHHUE MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTUYECKHE MOCIEACTBUS MPEeITPUHUMAEMbIX
JIEMCTBHM, TPEAOTBPAILATh UX;

LIEHHOCTH HAayYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd U OOIIECTBEHHOM NPAaKTUKU, OCHOBAHHOTO HAa JMAJOre KyJIbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

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

VYuureiBas crenuuKy npeaMera, JUYHOCTHBIE pe3yIbTaThl B IPOrpaMMe KOHKPETU3UPOBAHbI
KaK:



JI1 - chopMupoBaHHOCTH MPEACTABICHUN O MaTeMAaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHUS BICHUH U MPOLIECCOB, UACAX U METO/IaX MaTEMATUKU;

JI2 - mnoHuMaHWe 3HAUYMMOCTH MAaTeMaTHKU s HayYHO-TEXHHYECKOTo Mporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHUS K MAaTeMaTHKE KaK K YacTH OOIICUYEIOBEUECKOW KYIbTYpPHI uepes3
3HAKOMCTBO C UCTOpUEHN pa3BUTH MaTeMaTUKHU, IBOJIOLMEH MAaTeMaTUUECKUX UICH;

JI3 - pa3BUTHE  JIOTMYECKOTO  MBIIUICHHUS, HPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
QITOPUTMUYECKONW KYJIbTYpbl, KPUTUYHOCTH MBIIIJICHUSI HAa YpOBHE, HEOOXOAUMOM i Oymyuieit
po(hecCHOHATTLHOM e TEIILHOCTH, JUIS IPOIOJIKSHHSI 00pa30BaHUs U caMO00pa30BaHUS;

JI4 - oBnageHue MaTeMaTUYECKUMU 3HAHUSIMA U YMEHUSIMU, HEOOXOAUMBIMU B TMOBCEAHEBHON
KU3HH, JUISI  OCBOGHHS  CMEXHBIX  E€CTECTBCHHO-HAYYHBIX  JHCUUIUIMH 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
MPOTSKEHUU BCEU KU3HU;

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

JI7 - rOTOBHOCTH M CHOCOOHOCTH K CAMOCTOSATENBHON TBOPYECKOW M OTBETCTBEHHOM
NeSITeTbHOCTH;

JI8 - TOTOBHOCTh K KOJUJIEKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOM, yueOHO-UCCIIE0BATENbCKOM, MPOEKTHOW M JIPYrHX
BUJIaX JESATENbHOCTH;

JI9 - oTtHOWmIEHHE K IPOPECCHOHATBHON ESITEIPHOCTH KaK BO3MOYKHOCTH y4acTHsl B PEIICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATBHBIX MTPOOIEM.

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

- IIMpOKas MOTHBAIMOHHAs OCHOBAa YYEOHOH JEATENIbHOCTH, BKIIOYAOLIAsi COIMAIbHBIE,
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 CaMOKOHTPOJIb pe3yibTaTa, Ha aHaju3 COOTBETCTBUS pPE3yJbTAaTOB TpPeOOBaHUIM
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>KaIOIINX JIFOJIeH;

- DTHYECKHX YyBCTB — CTHI/Ia, BUHBI, COBECTH KaK PErYJIATOPOB MOPATHHOTO ITOBEICHUSI.

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

- oOecreyeHne BO3MOKHOCTH CAMOCTOSITETIbHOM MMOCTAaHOBKM LI€JI€ M 3a/1ad B MPEAMETHOM
00y4YeHHH, TPOESKTHOM U y4eOHO-UCCIIe0BATENBCKOM eI TeIbHOCTH 00yYaroIInuXCs;

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

- oOecriedyeHne HalMMuus B OOpa30BAaTENbHOW JESATENBHOCTH COOBITHM, TpeOyromux OT
00yYaromuxcst MpeIbsBICHUS IPOIYKTOB CBOEH NEATETbHOCTH.

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



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

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BIIQJICTh HABBIKAMH y4eOHO-UCCIICJIOBATEIILCKON W TMPOCKTHOW JEeATEIILHOCTH, HaBBIKAMH
paszpeleHus mpoodieM;

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

(hopMHpOBaHHE HAYYHOTO THIA MBIIUICHUS, BJIaICHUE HAYIHON TEPMUHOJIOTHEH, KITIOYSBBIMU
MOHITUSIMA 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 MOJYYCHHBIE B XOJI€ PEUICHUS 33/1a4 Pe3yIbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

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

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepPHATUBHBIC PEIICHUS;

B) paboTa ¢ nHpOpManueii:

BJIa/IETh HABBIKAMU TMOJTY4YeHUS HMHPOPMALIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISATH TOWCK, aHAJIN3, CUCTEMATHU3AIMIO U MHTEPIIPETALNI0 HHPOPMAIIUU PA3ITUIHBIX BUIOB
u GopM Ipe/ICTaBICHHUS,

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

2. OBnaicHUE YHUBEPCATHHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMH:

a) ob1eHue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacrno3HaBaTh HeBepOandbHBIE CpPeJICTBA OOIEHUS, TOHUMATh 3HAUYEHHE COIMABLHBIX 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;

Pa3BEepHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

0) COBMECTHasl IeATEITbHOCTb:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON padOTHI;

MPUHUMATD [ETH COBMECTHOU JEATCIIbHOCTH, OPTaHW30BBIBATh U KOOPAHMHHUPOBATH JICHCTBUS
M0 €€ JOCTHMKEHHIO: COCTABIIATH IUIaH JIEUCTBUHN, paclpeaesiTh POJIM C yYETOM MHEHHI yYaCTHHKOB
00CYXIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

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

KOOPJIUHUPOBATh M BBINONHATH pabOTy B YCIOBUSAX peajbHOr0, BUPTYAIbHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

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

3. OBnajieHUe YHUBEPCATHHBIMU PETYISATUBHBIMU JEHCTBUSMHU:

a) CaMOOPTaHMU3AITHUS:

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

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIIeHUs MPOOJIEeMBbl C yYE€TOM HMEIOIIUXCS PECYPCOB,



COOCTBEHHBIX BO3MOXKHOCTEH M MPEMOYTCHH;

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 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

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

BJIa/IETh HABBIKAMH IMO3HABATEIBbHON peIeKCUM KaK OCO3HAHHS COBEPIIAEMBIX NEUCTBUU U
MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

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

B) OMOIMOHAIBHBIA UHTEJUIEKT, TPEIOoIaraomuii ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHMUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON CEpHI, OBITh YBEPEHHBIM B ce0¢€;

CaMOpPETyJIMPOBAHUS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE TOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K SMOIMOHAIBHBIM H3MEHEHHSIM W TPOSBISTH
TUOKOCTB, OBITH OTKPHITHIM HOBOMY;

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

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C JIPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTth 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 APYTHUX JItOJIeH 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 JESATEIHHOCTH, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIE/ICTBUI 1€ATEIbHOCTH;

M3 - BiageHue HaBbIKAMU Y4€OHO-UCCIIEOBATENbCKOM W TPOEKTHOM JEeSATEIbHOCTH,
HaBBIKAMU pa3peleHus mpobiem;
M4 - cnocoOHOCTP M TOTOBHOCTb K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEeIIeHUs

IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJ0B [TO3HAHUS;

M5 — crmocoOHOCTEL BBIABIISTE NPUYUHHO-CJICACTBCHHBIC CBA3HM W AKTYAJIM3UPOBATH 3ajaydy,
BBIIBUTaTh TMIIOTE3Y €€ PELICHMs], HAXOIUTh apryMEHTHI I JOKa3aTeIbCTBA CBOUX YTBEP)KIIECHUH,
3aJlaBaTh [IapaMeTPhl U KPUTEPUU PEIICHU;

M6 - crmocoOHOCTH aHAJIM3UPOBATH TMOJYYEHHBIE B XOJ€ pELICHUs 3a7aydl pe3yJbTaThl,
KPUTHYCCKU OLICHUBATH UX JOCTOBECPHOCTD, IPOTHO3UPOBATE U3BMCHCHUC B HOBLIX YCIIOBUAX,

M7 - criocoOHOCTb BBIJIBUTATh HOBBIE UEH, IPEAaraTb OpUrHHAIbHbIE TOIXObI U pEIICHHS,

CTaBUTH npo6neM51 " 3aJia4i, JOIMYyCKArIIHUE aJIbTCPHATUBHBIC PCIICHU A,

M8 - BiageHHe HaBBIKAMU IOJy4eHHS HHGOpMAIMM W3 MCTOYHHKOB pa3HBIX THIIOB,
CIOCOOHOCTh CaMOCTOSITEIBHO OCYHIECTBIATHh MOMCK, aHAIU3, CUCTEMATU3ALUI0 M UHTEPIPETALHIO
UHOPMALIUU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

M9 - CcHocoOGHOCTH  OCYWIECTBISTH KOMMYHUKAllUM BO  BceX cdepax  KHU3HU;
apryMEHTHPOBAHHO BECTH JMAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYalluH; Pa3BEpHYTO U JOTMYHO
U3JIaraTh CBOIO TOYKY 3PEHHUS C UCTOIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

M10 - cnocoOHOCTh MOHMMATh M HCIOAb30BaTh IPEUMYIIECTBA KOMAHIHOW U
HHJIHBHHyaHBHOﬁ pa6OTLI; MNpUHHUMATL TCIU COBMECTHOH ACATCIIBHOCTH, OPIraHHU30BBIBATH H
KOOPpAUHHPOBATH IIGfICTBHSI o €€ JOCTUKCHHUIO: COCTABJIATH IIJIaH I[eﬁCTBHfI, pacnpeacizsiTb poJik C
y4€TOM MHEHUH YYaCTHHUKOB OOCY)XIaTh pe3yJbTaTbl COBMECTHOM paloThbl; MpeangaraTb HOBBIE



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

MI11 — yMeHue caMOCTOSITENIBHO COCTABIIATh IUIaH PELIEHUS IPOOJIEMBI C YIETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOYTEHUN;

M12 - cmocoOHOCTh JaBaTh OIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTh KOPPEKTHUBBHI B
JeSITeIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB ILIEJSAM; BIIAJAETh HABBIKAMH I103HABaTEIbHOMN
pedeKkcun Kak 0CO3HAHMSI COBEPUIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMM; UCIIOJIb30BaTh MPHUEMbI PE(IIEKCUU JUIsl OLIEHKH CUTYallMH, BBIOOpa BEPHOI'O PEIICHUS;

Jist hopMHUpOBaHUS ATUX PE3YIABTATOB Y 00yHarOMUXCst (HOPMUPYIOTCS YHUBEPCATIbHBIE
y4eOHbIE ICHCTBUS:

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 oOywaromiuxcs: BbIOOp JanbHeWmed oOpa3zoBaTenbHONM 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 y4eOHOTO MPeMETa;

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

- CaMOCTOSITENILHOE YIIPABJIEHUE PECYPCAMHU, B TOM YHCIIE HEMATEPUAIIbHBIMU;

- Tpe3eHTalMsl pe3yJIbTaTOB MPOEKTHON padOThl Ha pa3IMYHBIX dTaNax ee peaan3anuu

IIpenmeTHble 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 OMpEACIICHUA, aKCUOMbI U TCOPEMBI, IIPUMCHATL HUX, IMPOBOAUTH AOKAa3aTCIbHBLIC
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-PANIMOHATILHBIX BRIPAXKEHUH;

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



[14 - ymeHue omnepupoBaTh MOHATHSAMHU: (YHKLHUS, HENpepbIBHAas (DYHKIUSA, MPOM3BOJHAs,
nepBooOpasHasi, OIpeNesIeHHBI WHTErpal; YMEHHE HaxOIHWTh IPOU3BOAHBIC 3JIEMEHTapHBIX
(GyHKLUH, UCHIONb3Yysl CIIPaBOYHBIE MaTepHUallbl; UCCIENOBaTh B MPOCTEHIINX cilydasX (YHKLUU Ha
MOHOTOHHOCTb, HAaXOJWTh HAWUOONbIINE W HAUMEHbIINE 3HAYCHUs (QYHKIMN; CTPOUTH TpaduKu
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 omnepupoBaTh MOHATUAMH: palMOHANbHAs (YHKUIMA, MMOKa3aTelbHas (YHKIHA,
creneHHas GyHKUOMs, Jorapumudeckas GYHKIHSI, TPUTOHOMETpUYecKHe (YHKIHMH, OOpaTHBIC
(GyHKLINHU; YMEHUE CTPOUTH rpadUKu M3y4eHHBIX (DYHKIIHA, UCIOIB30BAaTh IPadUKU MPH U3yYCHHUU
IPOLIECCOB M 3aBUCUMOCTEH, NPHU PELICHUH 33had M3 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, HAJIOTH, 3aJ1a4d 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: cpelnHee apudMeTHuecKkoe, MeauaHa, HanOoJbIllee U
HalMEHblIIee 3HaYCHUs, pa3Max, JTUCIEpPCHsl, CTaHIAPTHOE OTKIOHEHHE YMCIOBOro Habopa; yMeHHe
U3BJICKaTh, WHTEPIPETHPOBATH HH(POPMAIMIO, TPEACTABICHHYI0 B TalOiMIax, Ha JuarpamMMax,
rpaukax, OTpaXKarollylo CBOWCTBA PEAJIbHBIX MPOLIECCOB U ABJICHUI; MPEACTaBIATh UH(HOPMAIHUIO C
MIOMOIIBIO TAOJHII M TUArpaMM; UCCIIEA0BATh CTATUCTHYECKHE TAHHBIE, B TOM YHCIIE C TPUMEHECHHEM
rpau4ecKuX METOJI0B U 3JICKTPOHHBIX CPE/CTB;

18 - ymeHue onepupoBaTh MOHATUSAMU: CIIYYalHBIA ONBIT U CIy4allHOE COOBITHE, BEPOSTHOCTD
CJIy4alfHOrO COOBITHS; YMEHHUE BBIYUCIIATH BEPOSATHOCTh C MCIIOJIB30BaHUEM I'papUuecKuX METOJIOB;
OPUMEHATH (POPMYJIIBI CIIOKEHUSI M YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (QaKThl M (POPMYJIBI
IpU pelIeHUM 33/a4; OLIEHWBATh BEPOSTHOCTH peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMHU
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, MapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD NMPSAMBIX 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 NpPU PEUICHWH 3a7]ad MW3ydeHHbIE (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, ceuyeHus GUTypsl BpalleHHs, MIIOCKOCTh, Kacaromascs: chepbl, HWIMHIPA, KOHYCa, TUIOIMAIb
MOBEPXHOCTH MHUPaMUIbl, MPHU3MBI, KOHYcCa, IWIMHApA, IUIOMAAb cdeprl, o0beM KyOa,
NPSMOYTOJIBHOTO TapalieNienuIea, MHPaMHIbI, TPHU3MBI, IMIUHApA, KOHyca, IIapa; yMEHHUe
n300pakaTh MHOTOTPAaHHHKM W TIOBEPXHOCTH BpAlllCHHs, MX CEYEHHUS OT PYKH, C IOMOIIbBIO
YepTSKHBIX HMHCTPYMEHTOB M OJEKTPOHHBIX CpEACTB; YMEHHE pacro3HaBaTh CHUMMETPHIO B
IPOCTPAHCTBE; YMEHHE PacllO3HABaTh MPABUIbHbIE MHOTOTPAaHHUKHY;

I111 - ymeHue omepupoBaTh MOHATHUSMH: ABIDKEHHE B IPOCTPAHCTBE, MOJOOHBIE (UTYPHI 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 MOHATHAMHU: MPSIMOYTOJIbHAs CHUCTeMa KOOPAMHAT, KOOPIMHATHI
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 TOUKAMH;



[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. 108
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. 4 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. 26
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| IlpaBwmma komObuHaTOpuku. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmemnenus, 4 JI9O.M7,
coueTaHus U nepecraHoBku. bunom HerotoHa u tpeyronsHuk Ilackamns. IIpuknagaeie MI1,II8

3a1a4H.

Conep:xanue yueOHOro MaTepuaJia




1| CoObiTHe, BEpOSITHOCTD COOBITHS, CJIOKEHHE U YMHOXKEHHE BepossTHOCTEH. [ToHsTHE O

Tema 2.2. Dj1eMeHTbI HE3aBHCUMOCTH COOBITHH. [IuCKpeTHas ciyJaiiHasi BETUYHHA, 3aKOH ee 4 M8, I11, I17,
TeOPHUH BEPOSITHOCTEH U pacupeneneHus. I18
MaTeMaTH4eCcKou YucnoBble XapaKTEPUCTUKH TUCKPETHOW CIIy4ailHON BEJIMYMHBI.
CTATHCTHKH. [TonsiTre 0 3aKkoHE OOJIBIINX YHCET.
[TpencraBienne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TpadUKH), TeHEpaTbHAS
COBOKYITHOCTb, BEIOOPKA, cpeiHee apuMeTuyecKkoe, Meruana.
IlonsiTHE 0 3a]a4aX MaTEMAaTUYECKON CTaTUCTUKHU.
IIpakTHYecKkHe 3aHATHA
1| Knaccuueckoe ormnpezeneHre BEpOSITHOCTH, CBOWCTBA BEPOATHOCTEH, Teopema o 6 JI9, M2,
CyMMe 18, 1114,
BEpOATHOCTEN. Brpruncnenue BepostHocTel. IlpencraBieHne YuCIOBBIX 117
JnaHHbIX. [IpukinagHele 3agaun.
Tema 2.3. BepositHocTh B | IIpodeccnoHanbHO-OpMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPUKJIATHOTO 8
npo¢ecCHOHATbHBIX MOJYJIs1)
3ajgadax. [Tpuémbl 00pabOTKHU CTATUCTUYCCKUX AaHHBIX. [Ipe/cTaBieHne JaHHBIX B BHJIC TAOJUIL U JI9, M2, M11,
rpadukoB. OCHOBHBIEC XapaKTEPUCTUKH FeHEPaTIbHONW COBOKYITHOCTH JAHHBIX CITyYailHBIX 18, 1114, I17
BEJIMYMH, MX OMUCAHUE U PUJIOKEHUE B ONMMCAHUH PEaJTbHBIX )KU3HECHHBIX COOBITHH.
IIpakTH4yeckue 3aHATHS
[TepBuunas 0OpaboTKa CTAaTUCTUYECKUX JAaHHBIX. ['paduueckoe ux mpeicTaBieHUe.
Haxoxaenue cpenHuX XapaKTepUCTHK, HAOI0aeMbIX TaHHBIX. OlleHKa COOBITHS B
npodecCHOHaNBHOM NeSTENbHOCTH, pelleHne MpodeCCHOHATBHBIX 33/1a4 Ha BEPOSITHOCTh
COOBITHSI, TPUMEHEHNE CTAaTUCTUYECKUX METOJIOB JJIsl pelIeHUs] NPOoEeCCHOHANIbHBIX 3a/1a4.
Pa3nea 3. I'eomerpus. 84
Coaep:xanue yue0HOIro MaTepHaJia
1| BsaumHoe pacrnosiokeHue AByX IpsIMbIX B MpocTpaHcTBe. [lapaninenbHOCTh NpsMoit
u wiockoctH. [TapamnensHocTh 1ockocTel. [lepnenauKynsipHOCTD NPAMON U
II0CKOCTH. [IeprieHIuKysp U HAKIOHHAsL. YTOJI MEXAY MPSAMOH U TUIOCKOCTBIO. JI3, M5, M9,
JIByrpaHHBIN yroiy. Yroil Mexay II0CKOCTAMU. IlepnenauKyIspHOCTE ABYX 10 I19, 1114

Tema 3.1. Ilpsimble n
MJIOCKOCTH B

IIJIOCKOCTEM.

['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MapaUIeIbHBIN TEPeHocC,
CUMMETpPHS OTHOCHTEIIBHO IJIOCKOCTH.

[TapannensHoe nmpoekTHpoBanue. [1o1ans opToroHaaIbHON MPOEKINH.
N306paxeHnne npocTpaHCTBEHHBIX GUryp.

IIpakTHYeckHe 3aHATHA




MPOCTPaHCTBe.

B3anmHOe pacnonoKeHus NPsIMBIX. YTOJI MEXIY NPSMBIMH.

B3anMHOe pacrnoiokeHue NpsAMbIX U INIOCKOCTEN. Ilepnenaukyisap u HakJIOHHas K
IUIOCKOCTH. YTOJI MEKIY IIPSIMOU U IUIOCKOCTBIO. TeopeMbl 0 B3aHMHOM
PaCIIOJIOKEHUU IIPSIMOM U INIOCKOCTU. TeopeMa 0 Tpex NEPIEHIUKYIIApax.
ITpusHaky U CBOMCTBA NAapAJUIEIBHBIX U MIEPIEHAUKYIISIPHBIX IIJIOCKOCTEH.
PaccrosiHME OT TOYKM 10 TUIOCKOCTH, OT NPSAMOM [0 INIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU, MEXKIY CKPEILHUBAOIIUMHUCS PSIMBIMHU.

[TapayenpHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema O IIomanu
OpPTOTrOHAJILHOM NMPOEKIIMM MHOTOYT'OJIbHUKA.

14

JI3,M2,M5,111,
110, IT14

CamocrosiTesbHasi padora.
Pabora ¢ yuebHOI U cripaBOYHOM JTUTEPATYpOii, paboTa ¢ KOHCIIEKTOM JISKIIHHA, PeIICHHUE
yIpaxHEeHHH 1Mo o0pasily, HOAroToBKa pedepaToB U COOOIICHUH.

JI3,JI5,M2,I11,
110, IT14

Tema 3.2. Koopannarsi
M BEKTOPBI.

Coaep:xxanue yueOHOTro MaTepuaJia

1

[IpsmoyronbHas (IexkapToBa) cucTeMa KOOpAHHAT B IpocTpancTBe. Dopmyna
paccTOSIHUS MEXIY ABYMS TOUKaMH. Y paBHEHHS CHEPBI, TUIOCKOCTH U MIPSIMOM.
Bextopsl. Moayns Bektopa. PaBencTBO BekTOpoB. Cli0KeHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4yucio. Pa3iiokeHrne BEKTOpa [0 HANpaBICHUSAM. YOI MEKIY JBYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. Koopannatel Bektopa. CkansgpHoe
IIPOU3BE/ICHNE BEKTOPOB.

JI3, M4, 1113

AKTHYECCKHC 3aHATHUSA

[EEN

Bexkropsl. [lelicTBus ¢ BeKTOpaMmu. JlekapToBa cucTeMa KOOpAUHAT B IIPOCTPAHCTBE.
VYpaBHEHHE OKPYXKHOCTH, CPEPBI, MJIOCKOCTU. PaccTosiHue MEXy TOUKAMU.
JleiicTBHs ¢ BEKTOpaMH, 3aJaHHBIMUA KoopauHaTaMu. CKallIpHOE TPOU3BEIEHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHHE NPAMON U IJIOCKOCTH. VICIIOIb30BaHNE BEKTOPOB
IIPU 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

10

J13, M12, TT14,
13

CamocrosiTeibHas padora.
Pabota ¢ yueOHOIi U CrIpaBOYHON JTUTEPATYPOid, paboTa ¢ KOHCIIEKTOM JIEKIIHH, pereHrue
ylpakHEeHHH 1Mo 00pasily, MOAroToBKa pedepaToB U COOOIIEHUH.

JI3, JI5, M12,
114

Conep:kaHue y4eGHOr0 MaTepuaJjia




Tema 3.3.
MHOrorpaHHUKHU
U KpYyIJIble TeJIa.

MHuororpanssle yriel. Beimykibsie MEHOrorpanHukd. [Ipsivast v HakiIOHHas MpU3Ma.
[IpaBunbHas npusma. [apannenenunen. Ky6. I[upamuna. [IpaBunsHas nupamua.
VYceuennas nupamuaa. Terpasp.

Cummerpun B Ky0Oe, B mapajuiesienumesie, B mpu3Me u B nupamuae. CeueHus Kyoa,
npu3Mel 1 nupaMuel. [Ipencrasienne o MpaBUIbHBIX MHOTOIPaHHUKAX.

1 Dunusap u koHyc. Y ceueHHbIN KOHYC. OCeBbIE CEUEHUS U CEUEHUS, TApAIIIICIIbHbBIE
ocHoBaHuto. Hlap u cdepa, ux ceuenus. KacarenpHast miockocts k cpepe. O0beM u
ero u3mepenue. Marerpaipnas ¢popmyina oobema.

dopmyiiel 00beMa KyOa, IPSAMOYTOJIBHOTO Napajuieenunesia, Ipu3Msl, UIMHIPA.
Dopmyiiel 00beMa MUpaMuAbl 1 KoHyca. @OopMyIIb IO TOBEPXHOCTEH
LWIMHApPA U KoHyca. PopMyIibl 00beMa 1apa u Iomagm chepsl.

[Tomo6ue Ten. OTHOMIECHUS TUIOIIACH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

14

J1, M4, 111,
110
IT11

IIpakTHyeckue 3aHATHSA

[EEN

Paznuannie BUJIbI MHOT'OI'PaAHHHUKOB. Hx I/I306pa)K€HI/I$I, CCUCHUSA U PA3BCPTKHU.
CI/IMMCTpI/IH TCJI BpalllCHUS 1 MHOI'OI'PaAHHHUKOB. Brruucnenue rmomaz[eﬁ 1 00BEMOB.

J14, M7, M10,
I111, 1112, 1114

CamocrosiTesbHas padora.
Pabora ¢ yueOHOI U cripaBOYHOM TUTEPATypPOd, paboTa ¢ KOHCIIEKTOM JICKIIUN, PeIICHHE
yhIpaxxHEHHH 1o 00pasily, HOAroToBKa pedepaToB U COOOIICHUH.

JI4, 11, TT12,
4

Tema 3.4. [IpouentHbie
BbIYHUCJIEHUS B
npogdeccuoHaIbLHBIX
3ajagax

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe (COePKAHNE TPUKIIATHOTO
MOYJIST)

[Tpumeps! 1pobeit u mpoueHToB B npodeccun. [Ipumenenre B npodeccuoHaabHOM
JESATENIBHOCTH Pa3JIMYHbIX BUJOB OTHOILIEHUH, BBIYMCIEHUHN, OKPYIJIEHUI U OLIEHKH
pe3yabpTaTOB ACUCTBUM M BbhruMciIeHHN. [locTpoeHne Moaenel penmeHni 3aiay.

IIpakTH4eckne 3aHATHA

[Tpumenenue apobeii U MPOLEHTOB I PEIIEHUs IPUKIIAJHBIX 3a7a4 U3 Pa3IMYHBIX
oOnacreil 3HaHUH U peanbHOM ku3HU. [IpuOIKEHHBIE BHIYNCIIEHUS, TpaBHiIa
OKpYTIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIYMCIEHUN. Pa3Hble criocoObl BHIYMCIECHUS
npo1eHToB. [IporieHTHBIe BBIYHCICHHS B TPO(GECCHOHATBHBIX 3a1auaX.

JI4, JIS, M7,
MI10, M11,
I114

Koncyabranumn

IIpome:xxyToyHasi arrecTanus (3K3aMeH)

Bcero:

222




4 YCJIOBUS PEAIM3AIINU TPOT'PAMMBI YYEBHOTI'O ITPE/IMETA

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecnieyeHne

Jia peanuzanuy MporpaMMbl Y4eOHOTO MpeaMeTa MPEeAyCMOTPEHO HalWuue CIETYIOIIUX
CIIeuaJIbHbIX HOMGH.[CHI/IﬁI

— Kabuner MmaTemaTHKu:

— OcHoBHOe oOopynoBanue: Jlocka moakatHasi; MyJIbTUMEIUHHBIA KOMIUIEKT (TIPOEKTOP
Casio XJ-V2, skpan Lumien EcoPicture); ITaptel yuenudeckue aBoiinbie; CTON IpernogaBaTels;
Cryinbs.

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

4.2 UndopmanuoHHoe odecriedeHne peajn3aiuu NporpaMmmal

Jns  peanu3anuu  TOporpamMmbl - ydyeObHoro mpenmera Oubnmorteunsid  ¢onny  BBIY
YKOMILICKTOBAH MEYaTHBIMU H AJICKTPOHHBIMH U3IaHUSMH.

OOyuaronmecss U3 4YUCIa WHBAIHIOB W JIUI] C OIPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS
oOecrieueHbl TEYaTHBIMH M JJIEKTPOHHBIMH  O0pa3oBaTEeNbHBIMH  pecypcamMd B (opmax,
a/IalITUPOBAHHBIX K OTPaHHUYCHHSIM UX 3I0POBbSL.
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5 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS YYEBHOI'O ITPEJIMETA
KonTpons 1 oueHka chOpMHPOBAHHOCTU JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHbIX
PE3yJIbTaTOB OCYLIECTBIIAKTCS B COOTBETCTBUH CO CICAYIOUIMMHU I10KA3aTEIAMU:

Pe3ysabTarsl 00yyeHus OCHOBHBIE MIOKA3aTeJIM OLIEHKH pe3yJbTara

Tema OueHoYHOE CPEICTBO

JInyHOCTHEBIE

YCTHBIN OIIPOC (11.5.1)
YCTHBIN OITPOC (11.5.1)

Tema 1.1. Beenenue

Tema 1.2. Pa3BuTre NOHATHS O
qucie

Tewma 2.1. KomOuHaTopuka
Tema 3.3. MHOrOrpaHHUKH U
KpYyTJble Tena

JI1 - chopmupoBaHHOCTH
NpEICTaBICHUN O MAaTEMATHKE KaK
YHUBEPCAIBHOM SA3BbIKE HAYKH,
CPEICTBE MOJICTUPOBAHHS SBJICHUI
" IpoueCcCoB, HACAX U METOJAAaX
MaTeMaTHKH

YCTHBIN OIpOC (11.5.1)
YCTHBIN OIIPOC (11.5.1)

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

JI2 - noHnMaHue 3HAYUMOCTH YCTHBIM OIIPOC (11.5.1)
MaTeMaTHUKU JJIsl HAy4HO-
TEXHUYECKOIO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOILIEHUS K
MAaTeMaTUKE KAaK K YaCTH
00I11eueI0BeYECKOM KyIbTYpHI
4yepe3 3HAKOMCTBO C HCTOPUEN
pa3BUTHUsI MAaTEMATHKH,
3BOJIIOIMENA MAaTEMAaTHYECKUX

uuaeu

JI3 - pa3BUTHE TOTUYECKOTO
MBILUIEHUS, TPOCTPAHCTBEHHOTO
BOOOpa)keHUs1, AITOPUTMHUECKOMN
KYJIBTYpbl, KPUTUYHOCTH
MBIIICHUS HAa YPOBHE,

Tema 1.3. ®ynkunu u rpaguky | yCTHBIN onpoc (m.5.1)
Tema 3.1. IIpsamsble u YCTHBIH OIIPOC (1.5.1)
IJIOCKOCTH B IPOCTPAHCTBE [IpakTuueckoe 3anarue
Ne 1 (camocTosiTenbHas
pabora)

HE00X0AUMOM 15 Oyny1ei
npo¢eCcCuOHAITBHON
NesITebHOCTH, JJISl IPOJIOTKEHUS
o0Opa3oBaHMs U caMOOOPa30BaAHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

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

JI4- oBaneHne MaTeMaTHYECKUMU
3HAaHUSIMH U YMEHHSIMH,
HE00XOMMBIMU B TIOBCETHEBHON
KHU3HH, I OCBOCHHUST CMEKHBIX
€CTECTBEHHO- HayYHBIX
JTVCTIUTUTAH ¥ TUCTIATUTHH
po(heCCUOHATLHOTO IUKJIA, JUTS
roJiydeHus: o0pa3oBaHus B
o0acTsx, He TPeOYIOLINX
yIIIyOJIEHHOH MaTeMaTHYeCKOU
MOJITOTOBKH

Tema 1.2. PazBurue moHIATHSI O

YHUCJIIC

Tema 1.4. KopHu, crenenu u

Jorapu@msl

Tewma 3.3. MHOrOrpaHHUKHU U

KpYTJIble Tena

Tewma 3.4. IIpoueHTHI 1
BBIUMCIICHUS B
npodecCuoHATBHON
JeSITeTbHOCTH

YCTHBIA OIIPOC (1.5.1)
[IpakTrueckoe 3aHsATHE
Ne 1-2 (camocTrosiTenbHas
pabora)

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

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

[IpakTuueckoe 3anarue
Ne 1 (camocTosaTenbHas
pabora)

JI5 - rOTOBHOCTB M CLIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE

Tewma 1.7. UnTerpan u ero
MIPUMEHEHNE

YCTHBIH OIIPOC
(m.5.1)



http://www.edu.ru/
http://www.edu.ru/
http://www.fcior.edu.ru/

caMm000pa30BaHUIO, HA
MPOTSKCHUM BCEH KU3HU

Tema 3.1. IIpsimble u
MJIOCKOCTH B IPOCTPAHCTBE
Tema 3.2. KoopauHaTel
BEKTOPHI

YCTHBIN OIpOC (11.5.1)

YCTHBIN OIpOC (11.5.1)

JI6 - co3HATenLHOE OTHOIICHHUE K
HEMPEePHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIITHON
npodeccnoHaNbHOMN 1
OOIIECTBEHHOH AeATEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHNE

YCTHBIN OIPOC (11.5.1)

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM HEITEIHLHOCTHA

Tema 1.3. ®ynkuuu u rpaguxu

[IpakTrueckoe 3aHsiTUE
Ne 1 (camocTosiTenbHast
pabota)

JI8 - TOTOBHOCTH K KOJIJIEKTUBHOU
paboTe, COTPYAHUYECTBY CO
CBEPCTHHUKAMH B
o0pa30BaTeNbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
JPYTUX BUAAX ACSITEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUHI

[IpakTryeckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

JI9 - oTHOLIEHHE K
podecCHOHaIBbHOM IeATEIIBHOCTH
KaK BO3MOXXHOCTH yLIaCTI/Iﬂ B
pEIICHUH JTMYHBIX,

Tewma 2.1. KomOunaroprka

[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3aHsTHE

OOIIIECTBEHHBIX, Tema 2.2. DnemMeHThI TEOpUH Ne 1 (camocTosTenbHas
rOCyJJapCTBEHHBIX, BEPOSATHOCTEH U paborta)
00IIEHAIIMOHAJIBHBIX TPO0JIEM MaTeMaTHYeCKON CTaTUCTUKH

MertanpeameTHble

MI - yMeHune onpeaensaTs Hein
NesITeNIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX
JOCTUKECHHS

Tema 1.3. ®yHkuuu U rpaguxu

YCTHBIN OIIPOC (11.5.1)

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

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.6. Hauana
MaTeMaTHYeCKOro aHaJIn3a.
IIpousBojHas u eé
MIpUMEHEHNE

Tema 2.2. DnemMeHTHI TEOPUH
BEPOATHOCTEN U
MaTEMaTHYECKON CTaTUCTUKH
Tewma 3.1. IIpsimeie n
IJIOCKOCTH B IIPOCTPAHCTBE

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

[IpakTHyeckoe 3aHATHE
Ne 1 (camocTosaTenbHas
pabora)

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

M3 - BnajeHHe HaBBIKAMHU
MMO3HABATEIHHON, yUeOHO-
HCCIIEI0OBATENIBCKONW U IIPOEKTHOM
JeITETLHOCTH, HaBBIKAMU
pasperieHus npodiieM

Tema 1.3. ®ynkuuu u rpapuxu

[IpakTuyeckoe 3aHsTHE
Ne 1 (camocTosiTenbHast
pabora)

M4 - crtocOOHOCTE ¥ TOTOBHOCTE K
CaMOCTOSITEIbHOMY OUCKY

Tema 3.2. KoopauHaTel 1
BEKTOPbI

YCTHBIN OIpOC (11.5.1)




MCTOOOB PCIICHUA IMTPAKTHUICCKUX
3aa4, MIPUMCHCHUTIO PA3JIMIHBIX
METOJ0B ITIO3HAHU

Tema 3.3. MHOTOTrpaHHUKHU U
KpYTJIBIE TENa

YCTHBIN OIpOC (11.5.1)

M35 - c1oCOOHOCTH BBIABIATH
[IPUYUHHO-CJICICTBCHHBIE CBSA3H U
aKTyaJIM3UpOBATh 3aj1a4y,
BBIIBUTaTh TUIIOTE3Y €€ PEIICHNS,
HAXOJUTh APTYMEHTBI 15
JI0Ka3aTelIbCTBA CBOUX
YTBEPKICHHI, 3a/1aBaTh
napaMeTPhl U KPUTEPUHN PEIICHUS

Tema  3.1. Ilpsmble wu
IUTOCKOCTH B IIPOCTPAHCTBE

YCTHBIN onpoc (1.5.1)

M6 - crtocOOHOCTH aHATTU3UPOBATH
HOJIyYCHHBIC B XOJIC PEIICHUSI
3aJ1a4d PE3yIbTAThl, KPUTHYECKHU
OLICHUBATH UX JOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUSIX

Tema 1.1.BBenenue

YCTHBIN onpoc (1.5.1)

M7 - ciocOOHOCTH BBIIBUTATh
HOBBIC HJICH, IIPEJIAraTh
OpPHUTHHAIILHBIC 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. KomOunaroprka

Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tela

Tema 3.4. IlpuMeHeHue ocHOB
CTEpEOMETPHUH B
npo¢ecCuoHaIbHON
JeSITeIbHOCTH

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

MBS - Bi1azeHne HaBLIKAMU
MOJTy4YeHUsT UHPOPMALIUH U3
HUCTOYHHUKOB Pa3HBIX THIIOB,
CIIOCOOHOCTH CAaMOCTOITEILHO
OCYIIECTBIIATH MOMCK, aHAITU3,
CHUCTEMATHU3AIUIO U
HHTEPIpETAIHIO HHPOPMALUN
pa3IM4YHbBIX BUJIOB U GOpPM
MIPEICTABICHHUS

Tema 1.1.BBenenue

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEN U
MaTEMaTHYECKON CTaTUCTUKH

YCTHBIN onpoc (1.5.1)
YCTHBIN OIIPOC (1.5.1)

M9 - crtocoOHOCTB OCYIIECTBIISATh
KOMMYHHUKAITUU BO BCeX cepax
’KH3HHU, apTYyMEHTUPOBAHHO BECTH
Auainor, ymeTb CMATYaTh
KOH(DIMKTHBIE CUTYaIHH,
Pa3BEepHYTO M JIOTUYHO M3J1araTh
CBOIO TOYKY 3PEHHS C
HCTIOJIb30BAHUEM S3BIKOBBIX
CpeACTB

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tewma 3.1. Ilpsamble u
IJIOCKOCTHU B IPOCTPAHCTBE

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

M10 - crtocoOHOCTh TOHUMATE U

Tema 3.3. MHOTOTrpaHHUKHU U

IIpakTrueckoe 3aHsTHE




HCIOJIb30BaTh MPEUMYIIIECTBA
KOMaH/JHOM Y MHJUBUIYAIbHON
paboTHI;

IIPUHUMATD LIEJIU COBMECTHOMN
JesITeNIbHOCTH, OPTraHU30BBIBATH U
KOOPJIUHUPOBATH JICUCTBUSA T10 €€
JOCTUKEHHIO: COCTaBJIATh IJIaH
JEWCTBUI, PACIIPEIECIATh POJIU C
y4€TOM MHEHHUH YyYaCTHUKOB
00CyX1aTh pe3yJIbTaThl
COBMECTHOH paboThI;

mpeaarath HOBbIC IPOEKTHI,
OLICHUBATh UJIEH C MO3UIIUU
HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;
OCYIIECTBIISITH TIO3UTHBHOE
CTpaTernyeckoe noBeJcHIE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHUITUATHBHBIM.

KpyTJjble Tena

Tema 3.4. IIpuMeHeHne OCHOB
CTEpPEOMETPHUH B
npodeccroHabHOI
JEATeILHOCTH

Ne 1 (camocTosiTenbHast
pabora)

IPYIIIOBOE TBOPUYECKOE
3aganue (1.5.3)
[IpakTuyeckoe 3aHsATHE
No 1 (camocTosiTenbHas
pabora)

TPYIIIOBOE TBOPYECKOE
3amanue (1.5.3)

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 rpaduku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHan3a.
[IpousBoaHas u eé
IIPUMEHEHHE

Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

Tema 2.1. KomOunaropuka

YCTHBIA 0npocC (m.5.1)
[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenbHas
pabora)

[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3ansTHe
Ne 1 (camocTosiTenbHast
paborta)

MI12 - ciocoGHOCTH JaBaTh OLEHKY
HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTUBBI B ACSITEIBLHOCTD,
OLIEHUBATh COOTBETCTBUE
PE3yNIbTATOB LIENSIM; BIaICHHUE
HaBbIKaMU TIO3HABATEIHLHOM
pedexkcuu Kak 0CO3HAHUSI
COBEpLIAEMBIX JEUCTBUHI U
MBICIUTENBHBIX MTPOLIECCOB, UX
pe3yabTaTOB M OCHOBAHMIA;
HCII0JIb30BaHNE TPUEMOB
pediekcuu s OLleHKH CUTYallnH,
BBIOOpA BEPHOTO PEIICHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

[IpenmerHbie

I11 - Bnagenune MmeTonaMu

| Tema 1.4. Kopru, cTenenu u

\ yCTHBIN ompoc (11.5.1)




JI0Ka3aTeNbCTB, AITOPUTMaMU
pelieHus 3aj1a4y; yMeHue
(bopMyInupoBaTh OMpPEECIICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATD
UX, IPOBOJUTH JI0OKA3aTEIbHbIC
paccyX1eHUsl B X0/1€ PELICHUS
3aza4

Jorapudmbl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 1.6. Hauana
MaTEeMaTHYeCKOro aHalln3a.
IIpousBoaHas u eé
MIpUMEHEHHE

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)

yCTHBIN omnpoc (11.5.1)

yCcTHBIN onpoc (11.5.1)

[IpakTryeckoe 3aHsATHE
No 1 (camocTosiTenbHast
pabora)

yCTHBIN omnpoc (11.5.1)

12 - ymenue onepupoBath
MOHSITHSMU: CTETICHb YHCIIa,
norapudm yucia; yMeHue
BBITIOJIHSTH BBIYMCIICHHE 3HAYCHU I
1 IpeoOpazoBaHusl BEIPAXKEHUH cO
CTENEHSMH U JIorapupmMam,
npeoOpa3oBaHus IpOOHO-
palMOHAIBHBIX BBIPAKCHUI

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
MOHATUSAMU: pallMOHAJIbHbIE,
UppalOHAIIbHBIE, TOKA3aTeNIbHBIE,
CTETeHHbIE, JJorapu(pMHUUECKUeE,
TPUTOHOMETPUUECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI

Tema 1.2. PazBurue mmoHsITUI O
quciie

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

[14 - ymenue onepupoBath
MOHATUAMM: (PYHKIHS,
HenpepbIBHAsT PYHKIINSA,
IIPOU3BO/IHAS, TepBOOOpa3Has,
oTpe/ieNIEHHbI HHTETpall; yMEHHE
HaXOJUTb IPOU3BOIHBIE
AJIEMEHTApHbBIX (PYHKIINH,
UCIOJIBb3YS CIIPAaBOYHbIE
MaTepuabl; UCCIEN0BATh B
MPOCTEUIINX ciydastX GyHKIUN Ha
MOHOTOHHOCTh, HAXOJIUTh
HauOoJbIINE U HAUMEHbBIIINE
3HaueHUs QYHKIIHUI; CTPOUTD
rpadMKyu MHOTOYJICHOB C
UCIOJIb30BaHUEM allnapaTa
MaTEMaTHYECKOI0 aHaJIN3a;
MIPUMEHSITH IPOU3BOJIHYIO MPU
pELIEHNN 3a]1a4 Ha ABU)KECHHUE;
pemarh IpakTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha
HauOoJIbIINE U HAUMEHbIINE
3HAUEHUS, HA HAXO0X/IEHUE IyTH,
CKOpPOCTH M YCKOPEHHUs

Tema 1.3. ®ynkuuu u rpadpuku

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

[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTennbHas
pabota, TBOpUECKOe
3a/IaHHE)

ycTHBIH ompoc (11.5.1)




15 - ymenue onepupoBath
MOHATHSIMH: PaIliOHATBHAS
(byHKIWSA, TTOKa3aTeIbHAs
¢byHKIUsA, cTeneHHas QyHKIHS,
norapudmudeckas GyHKIHS,
TPUTOHOMETpHUYECKUE (YHKITUH,
oOpaTHbIe PYHKITUU; YMEHUE
CTPOUTH TPaPUKU U3YUEHHBIX
(YHKIHHA, UCTIOIB30BaTh IPAPUKH
[IPU U3YYSHHUH TIPOIIECCOB U
3aBHCUMOCTEH, IPU PEIICHUU
3a7a4 U3 APYrux y4eOHBIX
MPEIMETOB | 33]1a4 U3 PEaTbHOM
KU3HU; BBIpaxatb Gpopmynamu
3aBHCUMOCTH MEXJy BEITUYNHAMHU

Tema 1.4. Kopnu, cTrenenun u
JorapuQmbl

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

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

[IpakTuueckoe 3anarue
No 1 (camocTosiTenbHas
pabora)

16 - ymeHue peraTb TEKCTOBBIE
3a/1a4u pa3HbIX TUIIOB; COCTABJIATh
BBIPAYKEHHU S, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBMIO 33/1a4¥, UCCIIEIOBATh
MOJIy4YEHHOE pEUICHUE U OLICHUBATh
IPaB0N0I00HOCTh PE3yJIbTATOB

Tema 1.4. KopHu, crenenu u
Jorapudmbl

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

[17 - ymenue onepupoBarb
TIOHSATUSAMHU: CpeIHEe
apudMeTHIecKoe, MeIraHa,
HanOOJIbIlIee ¥ HAUMEHbIIIEE
3HA4YEHMs, pa3max, JTUCIepCHs,
CTaHJapTHOE OTKJIOHCHHE
YHCIIOBOTO Habopa; yMeHUe
W3BJIEKATh, MHTEPIPETUPOBATH
nH(OpPMAaILIHIO, TPEJICTABICHHYIO B
Ta0auIaxX, Ha JUarpaMmax,
rpadukax, OTpaskarollyr0 CBOWCTBA
peanbHBIX MPOIIECCOB U SBICHUIA;
MIPEICTaBIATh HHPOPMAIIHIO C
TTOMOIIIBIO TAOJIUIT U TUATPAMM;
HUCCIEA0BATh CTATUCTHYCCKHUE
JIaHHEIE, B TOM YHCJIIE C
MPUMEHEHHEM TpaUuecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEN U
MaTeMaTUYeCKOW CTaTUCTUKHU

yCTHBIH ompoc (1.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTosiTenbHas
pabora)

18 - ymeHue onepupoBathb
MOHATUSAMM: CIIY9alHBIA ONBIT U
ciyyaifHoe cOObITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHCIISATH BEPOSATHOCTD C
HCIOJIb30BaHNUEM TpaduyeCcKuX
METOIOB; IPUMEHSATH (HOpMYJIBI
CIIOKEHUSI U YMHOKECHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(dhakTe 1 HOPMYIIBI IPU PEIICHUH
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peasbHbIX COOBITUI; 3HAKOMCTBO

Tema 2.1. KomOunaropuka

Tema 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU

[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenpHas
pabora)

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




CO CIIy4YaliHBIMU BEIMYNHAMU;
YMEHUE IPUBOAUTH IIPUMEPHI
IIPOSIBJIEHUS 3aKOHA OOJIBLINX
YUCell B IPUPOJHBIX U
OO0IIECTBEHHBIX SIBICHUSAX

I19 - ymenue onepupoBath
MOHATUSIMH: TOYKA, IpsiMasi,
IJIOCKOCTh, IPOCTPAHCTBO,
JIBYTpaHHBIN yroJ,
CKPEILMBAIOIINECS TIPSIMBIE,
MapajyuiebHOCTb U
NEPIEHIUKYJIIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yroJl Mexay
MPSIMBIMU, YIOJI MEKY IIPSIMON U
IJIOCKOCTBIO, YTOJ MEKITY
IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
MEX1y NPSMbIMH, PACCTOSIHUE
MEX1y MIIOCKOCTSMU; YMEHHE
WCII0JIb30BaTh IIPU PEILIEHUH 3a]a4
M3Y4YEHHBIE (PAKThI U TEOPEMBI
IUTAaHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIIETO
Mupa

Tema 3.1. Ilpsamsble u
IUIOCKOCTH B IIPOCTPAHCTBE

yCcTHBIN ompoc (11.5.1)

I110 - ymenue onepupoBaTh
MOHATUSIMHU: MHOTOTPaHHUK,
CeyeHHe MHOTOI'paHHHKa, KyO,
napaiesienuIe]I, Mpu3ma,
nupamuia, GUrypa u moBEpXHOCTh
BpaIeHHS, IIIIMH/P, KOHYC, [ap,
cdepa, ceueHus: GUrypsl
BpAIEHHS, TUIOCKOCTb,
Kacaromascsi cepsl, HUINHApPA,
KOHYCa, IUIOMIA/h TIOBEPXHOCTH
MUPaMHUJIBI, TPU3MBI, KOHYCA,
HUAJTUHIPA, TI0MAb chepbl, 00beM
KyOa, MpsIMOYTOJILHOTO
napaiesienumnesa, MupaMuIbl,
MPU3MBI, IWIHH/PA, KOHYCA, 1Mapa;
yMEHHE U300paXkaTh
MHOTOI'PaHHHUKH U TIOBEPXHOCTH
BPAIEHHS, UX CEUYEHUS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPE/ACTB; YMEHHUE PaclO3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh PaBUIbHbIE
MHOTOTPaHHUKH

Tema 3.1. IIpsimble u
TIJIOCKOCTH B IPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpyIJIble Tena

[TpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
paborta)

ycTHBIH ompoc (11.5.1)

I111 - ymenue onepupoBarb
MOHATUSIMU: JIBUXKECHUE B
MIPOCTPAHCTBE, MOAOOHBIE (PUTYPHI
B IPOCTPAHCTBE; MCII0JIb30BaTh

Tema 3.3. MHOrOrpaHHUKH U
KpyIJIble Tena

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




OTHOIIIEHHE IUIOMIAIEN
MOBEPXHOCTEH U 00HEMOB
MOAOOHBIX (PUTYp MPHU PEIICHUH
3aa4

Tema 3.4. [IpumeHeHuE OCHOB
CTEpEOMETPHUH B
npodecCuoHAIbHON
JeSTEIbHOCTH

[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHast
pabora)

[112 - ymeHue BbIUUCTATH
F€OMETPUUYECKUE BEIMYUHBI
(mHa, yrou, momaas, 00beM,
IJIOLIA/1b IOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POpMYIIBI U
METO/IbI

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIble Tela

Tema 3.4. IIpuMeHeHne 0CHOB
CTEpPEOMETPHUH B
npodeccrnoHabHOM
JeATeILHOCTH

[IpakTuueckoe 3anarue
Nel (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHaTHE
Nel (camocTosiTenbHas
pabota)

I113 - ymenue onepupoBarb
HNOHATUSAMMU: NIPSIMOYTOJIbHAS
CUCTEMa KOOPJUHAT, KOOPAUHATHI
TOUYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJSIPHOE
IIPOU3BEICHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPA Ha YHUCIIO;
HaXOJUTh C TOMOLIbIO U3yUYEHHBIX
(bopMys1 KOOPAMHATHI CEPEAUHBI
OTpe3Ka, PacCCTOSTHUE MEXKIY ABYMS
TOYKaMHU

Tema 3.2. KoopauHatel u
BEKTOPBI

yCcTHBIN omnpoc (11.5.1)
[IpakTryeckoe 3aHsATHE
No 1 (camocTosiTenbHast
pabora)

[114 - ymenue BoIOMpaTh
MOJAXOISIINN U3YYEHHBIA METO/L
JUIS peIeHUs 3a1a4H,
pacro3HaBaTb MaTEMaTUYECKUE
(akThl U1 MaTeMaTHYECKHE MOJIETN
B IPUPOIHBIX U OOLECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE
MIPUBOJUTH IIPUMEPHI
MaTE€MaTHYECKUX OTKPBITHH
POCCUICKON U MUPOBOU
MaTeMaTUYeCKON HayKH

Tema 1.1. BBenenue

Tewma 1.6. Hauana
MaTeMaTHYeCKOro aHaJln3a.
IIpousBoaHas u eé
MIPUMEHEHHUE.

Tema 1.7. UHTerpan u ero
MIPpUMEHEHNE

Tewma 2.1. KomOunaTopuka
Tema 2.2. DnemMeHTHI TEOPUH
BEPOATHOCTEN U
MaTEeMaTHYECKON CTaTUCTUKH
Tema 3.1. Ilpsamsble u
IJIOCKOCTHU B IIPOCTPAHCTBE

Tewma 3.2. Koopaunats! u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

Tewma 3.4. IIpumeHeHne OCHOB
CTEpPEOMETPUU B
npodecCuoHATBHON
JESTEIBHOCTH

ycTHBIH ompoc (11.5.1)
[TpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
paborta)

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

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

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

JI1s OLleHKH JOCTHXKEHHUS 3aIUIaHUPOBAHHBIX PE3YJIbTATOB O0YYEHHS MO MPEaMETy pa3paboTaHbl
KOHTPOJIbHO-OLIEHOYHBIE CpEACTBA MJIs TMPOBEACHUS TEKYIIEro KOHTPOJISI M MPOMEKYTOUHOM
aTTecTaluu, KOTOpBbIE MIpUJIararoTcst K paboueii porpaMme npeaMera.



MHNHOBPHAYKHN POCCHUU
BJIIAJITMUBOCTOKCKUN IT'OCYJTIAPCTBEHHBIM YHUBEPCUTET

®OH/J OHEHOYHbBIX CPEACTB
JUTSI TIPOBEICHUS TEKYIIET0 KOHTPOJIS U TPOMEKYTOYHOM aTTeCTaIllun
10 Yy4eOHOMY MPEIMETY

OOII1.07 Marematuka

MporpamMmel HOATOTOBKH CIICHUAJIMCTOB CPCAHCTO 3BCHA

40.02.04 KOpucnpyaeHIus

®dopma oOyueHus: OUHas

BnaguBoctok 2026



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 ce0sl KOHTPOJIbHBIE MaTepUaIbl JIIsl IPOBEICHUS TEKYIIEro KOHTPOIISI
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 pe3yabTaTbl OO0YYeHHS MO0 MpeaMeTy, oOecrneduBaloIIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrPaMMBbl

Kon
pe3ynbrarta HanmenoBanwue pe3ynbTaTa 00ydeHUs
00y4eHUs

c(hOpMHUPOBAHHOCTH MPEACTABIICHUI O MATEMATHKE KaK YHUBEPCAITBHOM SI3BIKE
JI1 HAYKH, CPEICTBE MOJICTIMPOBAHHUS SIBIICHUHM U MPOLECCOB, UIIESIX 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(l)eCCHOHaHBHOfI JACATCIBbHOCTH KaK BO3SMOXHOCTH Y4aCTHA B
JI9 pEIIeHNH JTUYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATLHBIX
npoOemM

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

Ml

YMEHHUEC BHOCUTb KOPPEKTUBLI B ACATCIIBHOCTh, 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 CaMOCTOATCIIbPHOMY IMOUCKY MECTOJ0B 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, 3a1aBaTh NapaMETPbl 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 HOBLIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXO0AbI 1
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 PAa3IMYHBIX BHJIOB 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 UCTIOIH30BATh MPEUMYIIECTBA KOMAaH/IHOM 1
UH/UBUYaJIbHOU paboThI;

IIPUHUMATH LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATH U KOOPJAMHUPOBATH
JEUCTBUS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH ACUCTBUMN, PACIIPENEIATH POJIU C
Y4ETOM MHEHUH YYaCTHUKOB 0OCYKIaTh Pe3yIbTaThl COBMECTHON paOOTHI;
IIpeyiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEU C TO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKONW 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE ITOBEJEHUE B PA3JIUYHbBIX CUTYALUsX,
MIPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, OBITh MHUITMATHBHBIM.

Ml11

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

MI12

CIOCOOHOCTH J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B
NEeATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LEISAM;

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 J10KA3aTEJIbCTB, aJITOPUTMAMHU PELICHUS 3a/1a4; YMEHHUE
(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
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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
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YMEHHUE BBIYUCIATH TEOMETPHUUECKUE BETMUUHBI (JUTMHA, YTOJI, TUIOIa/lb, 00bEeM,
IJI0UIA/1b MOBEPXHOCTH), UCTIOJIb3Ysl U3YUYEHHbIE (OPMYJIIBI U METOIBI
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YMEHHE ONEpUPOBATH MOHATHIMMU: NPAMOYTOJIbHAsl CHCTEMA KOOPAHUHAT,
KOOpPJUHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE IPOU3BE/ICHHE,
yroJl MeXy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA HA YUCIIO;
HAXOJUTh C MOMOIIbIO U3yYEHHBIX (POPMYJT KOOPAMHATHI 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 SIBJICHUSAX, 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€OPEeTHYECKOH MOAT0TOBKH

HaunmeHoBaHME OLIEHOYHOTO

Kpatkoe
Kon CpeICcTBa M MPEJCTaBICHHUE €T0 B
HanMEHOBaHUE [Tokazarens oBmageHMs
pe3ynbTaTa dOC
pasnena (Mmomys) / pe3ynbraTamMu 00ydeHus >
o0yueHus Texymmit IIpomexyTounas
TEMBI IpeAMETa
KOHTPOJIb aTTecTarus
Paznen 1. AnreGpa.
CriocoOHOCTh MEPEYHCITHTh
o0JacTu MpUMEHEHHS] MaTeMaTHKH
1114 B peabHOM KU3HH, HA3BaTh
OCHOBHBIX YYE€HBIX-MaTEMaTHKOB U
WX BKJIaJ B HAYKY
CriocoOHOCT IEPEINCITUTD
OCHOBHBIE MaTeMaTHYEeCKUE
2 MOHSTHSI, OOBSICHUTH KaXKI0€ U3
HUX, CBS3aTh OTH MTOHATHUS C
peaNbHBIMH SBICHUSIMHA
Tema 1.1 N
CriocoOHOCTh aHAIM3UPOBATh YcTHBIN onpoc
Bsenenune o
M6 paHee IOJIy4YeHHBIH OIbIT, (m.5.1)
OOBSICHUTH CBOIO TOUKY 3PEHUS
Mi1 Crioco6HOCTE KaccuUIupoBaTh
CBOU 3HAHHS
CriocoOHOCTh aHAIM3UPOBATb,
MS 0000111aTh U I€eNIaTh BHIBOIBI,
OTUPAsICh HA 3HAHUS U3
pa3NMYHBIX IPEIMETHBIX 00JacTel
CriocoOHOCTh OOBSCHUTH
JI1 SIBJICHUE OKPY>KAIOIIETO MUpa
MaTeMaTHYECKUM S3bIKOM
CriocoOHOCTh OTIPE/IEIUTh
OCHOBHBIE YHCIIOBEIE MHOXKECTBA,
I12 ynopsaaounuTh ux. CriocoOHOCTb
OOBSICHUTH HAJIMYME MHOYKECTBA Konrponbnas
YHUCIIOBBIX CHCTEM. pabora (11.6.2,
CrniocoOHOCTH OOBSICHUTD N BapHuaHT 1-2,
VYeTHbI ompoc
Tema 1.2. PazButne JI1 SIBJIEHUE OKPYXaIoIIero Mupa (5.1 saganus 1-3)
IMOHATHS O YHCIIC MaTEeMAaTUYECKUM SI3LIKOM BO'H ) O’CH 1-3) Pa3znoypoBHeBbIE
CrniocoOHOCTH 0OHApY>KUBATh P 3aJ1a4M U 3aJaHHA
CBSI3U MEXIy  JUCLUIUIMHAMH, (m.6.3, BapuanT
14 HCMOJIb30BaTh MaTeMaTHUECKUE 1-2, 3amanue 19)
MIPUEMBI TIPU PEILICHUHN 3a/1a9 U3
JOPYTUX HayK U B IOBCEIHEBHON
KHU3HH
M1 CriocoGHOCT COCTABNIATH TUIAH Bonpocsr ans
JIEATEIBbHOCTH . sKk3ameHa (11.6.1)
Tema 1.3. YcTHBI ompoc
KonTponbHas
DyHKIHUY U CrocoOHOCTh UCCIIEIOBATE (m.5.1, pabora (11.6.2
rpaduku J13 SIBJIEHUE U JI€JIaTh BBIBOJBI O BOMPOCHI 4-8) BAPHANT 1' 2 ’
MOJTYYEHHBIX 3aKOHOMEPHOCTSIX 5 4p 6) ’
CrniocoOHOCTB chOpMYIHPOBATH . Bomnpocsr mis
Tema 1.4. Kophu, (opymmip YcTHbIi onpoc P A
11 JI0Ka3aTeJIbCTBO PEILEHUS, sk3ameHa (1.6.1)
cTereHn | OpeaOCTaBUTh aPTyYMEHTHI (5.1, KontponsHas
JorapruQMbI D Py BOIpOCH! 9-34) P
J14 CrniocoOHOCTB 00HapyK1BaTh pabora (11.6.2,




HanmMeHnoBanue o1ieHOYHOT0O

Kpatkoe
Kon CpeIICTBA U MIPE/ICTABICHNE €TO B
HaNMEHOBaHUE e3vIbTATA [okazarens oBnaneHus DOC
pasnena (Mmomys) / pesy pe3ynbraTamMu 00ydeHus v
TeMbI IpeIMETa o0yueHus Texymuit IIpomexxyTouHas
KOHTPOJIb aTTecTanus
CBS3M MEXIy ANCIUTUTMHAMH, BapuaHT 1-2,
HCIIOJIb30BaTh ~ MaTEMaTHUECKUC 3.7-15)
MPUEMBI TIPY PEIICHUM 3a/1a4 U3 PaznoypoBHeBbie
IPYTHUX HayK U B IOBCETHEBHOM 3a/1a4¥ U 3aJaHHAS
KU3HU (11.6.3, BapuaHT
CrocoOHOCTh CBOOOIHO 1-2, 3amanus 10,
112 OIEePUPOBATh MOHATHIMHM: CTCIICHb 16, 17, 19)
YHUCIIa, JOTapu(M Jrcia
CriocoOHOCTh CPOPMYITHPOBATH Bomnpockr mist
11 JTIOKA3aTebCTBO PEIICHUS, YcrHbii onpoc | sk3amena (11.6.1)
Tema 1.5. OcHOBBI MPEIOCTABUTh aPTyYMEHTHI (m.5.1, PasnoypoBHeBbIe
TPUTOHOMETPHUH CriocoGHOCTH OOBSICHUTE CBOIO BOIPOCHI 35- 3a/1a4U U 3aJaHUA
M9 TOYKY 3PCHUS, UCIIOIb30BATh 57) (11.6.3, BapuaHT
aJICKBATHBIE SI3BIKOBBIE CPECTBA 1-2, 3ananue 18)
CriocoGHOCTE CPOPMYITHPOBATH
Teva 1.6 I11 JI0Ka3aTeJIbCTBO PELUEHUS, Bomnpocs! aiis
al MIPEeIOCTaBUTh APTYMEHTHI . sKk3ameHa (11.6.1)
Hauana VYeTHBI onpoc
CriocoOHOCTh MPOaHATH3UPOBATh PazHnoypoBHeBbIe
MatemMaTu4ecKoro (m.5.1,
HCTOPUIO Pa3BUTHUS MATEMAaTHKA U 3a/1a4d U 3aJaHAS
aHajamsa. J12 N BOIIPOCHI 58-
. COOTHECTH €€ ¢ Hay4yHO- (n1.6.3, BapuaHT
[pousBoaHas u eé 65)
HDHMEHCHIE TEXHUYECKUM IIPOTPECCOM 1-2, 3ananus 1-5,
p 4 CriocoOHOCTh IPUMEHSITH 13)
MIPOM3BOHYIO TIPH PEIISHUH 3314
CriocoOHOCTh aHATM3UPOBATH Bomnpocsr mist
MOJTyICHHBIC 3HAHUS U . sk3ameHa (1.6.1
114 Y YcTHbII onpoc ( )
WCIIONIE30BATh UX JIJISI ONTMCAHHUS PaznoypoBHeBbIe
Tema 1.7. UuaTerpan . (m.5.1,
peaNbHBIX 3aBUCUMOCTEN 3aJla4d U 33JaHHS
U €ro NpuMeHeHne BOIIPOCHI 66-
CrocoOHOCTH TOIIEPIKUBATH 73) (6.3, BapuanT
JI6 JULEP 1-2, 3aganus 6, 7,

HUHTEPEC K ACATCIIbHOCTH

12)

Paspgen 2. KomOuHaTo

pHKa, CTATUCTHKA U TEOPHS BEPOSATHOCTEH.

Tema 2.1.
Kombunaropuka

114

CriocoOHOCTh TIEPEUUCITUTD
00J1aCTH MPUMEHECHHUS MATEMAaTHKH
B peasibHOM JKU3HH, HA3BaTh
OCHOBHBIX YUYCHBIX-MaTEMAaTUKOB U
HX BKJAJ B HAYKY

J

CrocoOHOCTb OOBSICHUTH
SIBJICHUE OKPYKAFOIIET0 MUPa
MATECMATHUYCCKHUM SI3BIKOM

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

Bormpocs! 1
sk3ameHa (11.6.1)
PasnoypoBHeBBIE
3a]]auu U 33/1aHUs
(m.6.3, BapuanT
1-2, 3amanune 11)

Tema 2.2.
DIIEMEHTHI TEOPUU
BEPOSITHOCTEU U
MaTeMaTUYECKOU
CTaTUCTUKH

I11

CriocoGHOCTh TEPEUNCITUTD
OCHOBHBIE MaTeMaTHIECKUE
TIOHATHA, OOBSICHUTH Kaxxao€ n3
HUX, CBA3aTh OTH IIOHATHUA C
peanbHBIMH SIBICHUSMH.
CrniocoOHOCTB chOpMYIHPOBATH
JI0Ka3aTeIbCTBO PELICHHS,
MPEJOCTABUTH APTYMEHTHI

I17

CrniocoOHOCTB OTIEpHPOBATH
MaTeMaTHYECKUMH MOHITHSIMU:
cpeaHee apuPpMETHUECKOE,

YcTHBIN onpoc
(m.5.1,

Bomnpocs! pist
sKk3ameHa (11.6.1)




HanmMeHnoBanue o1ieHOYHOT0O

Kpatkoe
Kon CpeIICTBA U MIPE/ICTABICHNE €TO B
HaNMEHOBaHUE [okazarens oBnaneHus
pe3ynbTaTa OdOC
pasnena (Mmomys) / pe3ynbraTamMu 00ydeHus v
TeMBI IIpeIMeTa o0yueHus Texymuit IIpomexxyTouHas
p KOHTPOJIb aTTecTanus
MeIraHa, HanoobIIee 1 BOIIPOCHI 87- PaznoypoBHeBbIe
HanMeHbIIee 3HAYCHHUs, pa3Max, 101) 3aJa4uy U 3aJaHUs
JUCTIEPCHs], CTaHIaPTHOE (n.6.3, BapuaHT
OTKJIOHCHHE YMCJIOBOTO Habopa 1-2, 3amanne 11)
CrocoOHOCTh OTIEpUPOBATh
I8 MOHATUSAMU: CIIy4YailHbIN ONBIT U
CIIy4aiiHOe COOBITHE, BEPOSTHOCTh
CITy9aifHOTO COOBITHS
CriocoOHOCTh  aHAIM3HPOBATH,
KJaccu(pUIPOBATH,
MS YHOPSA0YNBATD, OLICHUBATh U

HHTEPIPETHPOBATh HHPOPMALHIO,
MIOJTy4aeMYI0 U3 Pa3INyHBIX
HMCTOYHUKOB

CriocoGHOCTE OTIepUPOBATH
MaTEMATUYCCKUMU ITOHATUAMU:
cpeaHee apuPpMETHIECKOR,

I17 MeauaHa, HanOoJIbllIee U
HaHMEHbIIIee 3HAYCHUS, pa3Max,
JUCTIEPCHS, CTAHIaPTHOE
OTKJIOHCHHE YHMCJIOBOT0 Habopa
CriocoOHOCTh MEPEUYHCITHTh
00JTaCTH MPUMEHEHUS] MATEMATHKU

114 B peajbHOM U3HH, HAa3BaTh
o Bomnpocs! aiis
OCHOBHBIX YY€HbBIX-MAaTEMAaTUKOB U | Y CTHBIH OIPOC
Tema 2.3. sk3ameHa (1.6.1)
UX BKJIAJ B HAYKY (m.5.1,
BeposiTHOCTE B PasnoypoBHeBbIE
CriocoOHOCTh OOBSICHUTh BOIPOCHI 87-
pohecCHOHATBHBIX 3aJla4d U 33JaHHS
e SIBIICHHE OKPYXKAOIIEr0 MUpa 101)
3amavyax (1.6.3, BapuaHT

MaTEeMaTHYECKUM SI3BIKOM
CriocoGHOCTE OTIEpUPOBATH
MOHATUSMU: CIIy4YailHbIN ONBIT U

1-2, 3aganue 11)

18 cllydaifHOe COOBITHE, BEPOSITHOCTD
CJIy4ailHOTO COOBITHS
CriocoOHOCTh  aHaIM3HPOBATH,
KJIaCCU(HUIPOBATD,
M8 YIOPSA0YNBATH, OLIEHUBATH U
HHTEPIPETUPOBATH HHPOPMALHIO,
MOJTy4aeMyt0 U3 Pa3HIHBIX
HCTOYHUKOB
Paznmen 3. 'eomerpus.
CrocoOHOCTh TIEPEUHUCTUTh Bormpocsr giis
00J1aCTH MPUMEHEHUS] MaTeMaTHKU sKk3amena (1m.6.1)
114 B pEaIbHOM KU3HH, HA3BATh Yernsli onpoc | KontponbsHas
Tewma 3.1. IIpsimbie u OCHOBHBIX YYEHBIX-MaTeMaTuKoB 1 | (1.5.1, pabora (11.6.2,
IIJIOCKOCTH B UX BKJIAJ| B HAYKY Bompocel 102- | Bapuant 1-2,
MIPOCTPAHCTBE CriocoGHOCTE OIIEpUPOBATH 121) 3.16, 17)
9 MOHATHAMU: TOYKa, IpsiMas, Pa3zHoypoBHeBbIE
IUIOCKOCTh, IPOCTPAHCTBO, 3aJjauy U 3aaHUs

JIBYTPAHHBIN yTOJI, (m.6.3, BapuaHT




Kpatkoe
HauMEHOBaHUE

pasnena (Mmomys) /

TEMBI IIpEAMETA

Kon
pesysbTaTa
o0yueHus

Iloka3aTens oBIagCHUS
pe3ynbraTamMu 00ydeHus

HanmMeHnoBanue o1ieHOYHOT0O
CpeJICTBA U MPEJICTABICHUE €TO B
dOC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTanus

CKPELIMBAIOLINECS MPSIMBIE,
NapajIeaTbHOCTh U
MIEPIEeHUKYISIPHOCTh NPSAMBIX U
IJIOCKOCTEH, yroJI MEKIY
MPSIMBIMH, YTOJI MEKAY NPSIMOi1 1
IIJIOCKOCTBIO, YTOJI MEXY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
MEXIY IPSAMBIMU, PACCTOSIHUE
MEXY IIIOCKOCTSIMHU

M9

CrocoOHOCTE OOBSICHUTE CBOO
TOYKY 3pPECHUS, UCTIOIb30BaTh
aJICKBaTHBIC SI3BIKOBBIC CPEJICTBA

JI3

CriocoOHOCTE clienaTh 4YepTex K
3a1aHUIO, CTPYIIIHPOBAThH
HECKOJIbKO T€OMETPUYCCKUX
¢duryp, cpaBHUBATbH
MIOJTYYCHHBIE PE3YIBTATHI C
ITOCTABJICHHON 3aaaueil

M5

Cr1ocoOHOCTD BEIABIATH
MPUYMHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJM3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOIUTh apTyMEHTBI JUTs
JI0OKa3aTelIbCTBA CBOUX
yTBEP)KICHU, 3a/1aBaTh
MapaMeTPsl ¥ KPUTEPUN PEIICHIST

1-2, 3amanme 9)

Tewma 3.2.
Koopaunarts! u
BEKTOPHI

113

CriocoOHOCTE OTIEpHPOBATH
HOHSATHSAMH: TIPSIMOYTOJIbHASI
cHCTeMa KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPANHATHI
BEKTOpa, CKAIISIPHOE
MPOU3BEICHHE, YTOJl MEK/ITY
BEKTOPaMH, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpA Ha YHCIIO

M4

CrniocoOHOCTh MIIaHUPOBATH
CaMOCTOSITETTFHBIN TTONCK METO/IOB
pelIeHrs TPaKTHYECKUX 3324

J3

CriocoOHOCTH ClIenaTh 4YepTex K
3a/IaHHI0, CTPYIIIUPOBATH
HECKOJILKO T€OMETPHUICCKIX
¢uryp, cpaBHHBATH
MOJIyYEHHBIE PE3YNIBTATHI C
MMOCTaBJICHHOM 3aadei

Bomnpocs! aiis
sKk3ameHa (11.6.1)
KoHntposbHas
pabora (11.6.2,
BapHuaHr 1-2,
3.18-20)

YcTHbIl onpoc
(m.5.1,
BOTIPOCHI 122-
134)

Tema 3.3.
MHororpaHHUKH U
KpyTJIbIE TeTa.

I110

CriocoGHOCTh IEPEUNCITATh
OCHOBHEBIE TTOHATHS O IUIOCKHMX U
MIPOCTPAHCTBEHHBIX (PHUTypax,
OIMCEHIBATh UX CBOMCTBA

IT1

CriocoOHOCTh CPOPMYITHPOBATH
JIOKA3aTeNIbCTBO PEIICHUS,

Bormpocs! qiis
sKk3ameHa (11.6.1)
PasnoypoBHeBsie
3a/1a4¥ U 3aJaHHS
(11.6.3, Bapuant 1-
2, 3a7aHus 8,

YcTHbIl onpoc
(n.5.1,
BOIIPOCH 135-
201)




HanmMeHnoBanue o1ieHOYHOT0O
CpeJICTBA U MPEJICTABICHUE €TO B
dOC

Kpatkoe Kox
HauMEHOBaHUE [Tokazarens oBnageHU

e3yabTaTa
pasnena (Mmomys) / pesy pe3ynbraTamMu 00ydeHus

00yueHus Texymun IIpomesxxyTounas
TEMBI MpeIMETa y Y P y

KOHTPOJIb aTTcCTanusa

MPEJOCTABUThH APTYMEHTHI 14, 15, 20)
CrniocoOHOCTE OTIEpHPOBATH
MOHSITUSAMU: JBHXKCHUE B
MIPOCTPAHCTBE, MOA00HBIE PUTYPHI
B IIPOCTPAHCTBE; UCTIOJIH30BATh
OTHOILIEHUE TUIOLIAEH
TTOBEPXHOCTEH M 00HEMOB
MOOOHBIX (DUTYP TIPH PEIICHUH
3aga4

CrniocoOHOCTh MIAHUPOBATH

M4 CaMOCTOSTEbHBIN MOUCK METOA0B
peleHus MPaKTHYECKHUX 3a/1a4
CriocoOHOCTh OOBSICHUTH

JI1 SIBJIEHUE OKPYXaIOIIEro MUpa
MaTeMATHYECKIM S3bIKOM

I111

CriocoOHOCTH OOBSICHUTH

JI1 SIBJIEHUE OKPYXaIOIIEro MUpa
MaTEeMaTHIECKUM SI3BIKOM
CriocoOHOCTE OOHAPYKUBATH
CBs3U MEKOY JUCIHHUIITIMHAMMU,
HCII0JIBb30BAaTh MAaTEMAaTUYCCKHUE BOHpOCBI JJIsL
MIPHEMBI TIPU PENICHNH 33/1a4 13 sKk3ameHa (11.6.1)

Tema 3.4. JI4

IIpoueHTs! U VYeTHbI onpoc

JPYTHX HAYK U B TOBCETHEBHON KoHnTpomnbHas

BBIYHCIICHUS B (m.5.1,
. YKU3HU pabora (11.6.2,

npohecCHOHATBHOMN BOITPOCHI 1-8)

CriocoOHOCTh MEPEYHCITHTh BapuaHT 1-2,
JeSITeTbHOCTH

OCHOBHBIC MaTeMaTHYECKUE 3.4-6)

12 MOHSTHSI, 0OBSICHUTH KaXKJI0€ U3

HUX, CBA3aTh OTH IIOHATHUA C
PCaJIbHBIMU ABJIICHUSAMU
CnocoOHOCTh COCTABIIATH IJIaH
JCATCIIBHOCTHU

Ml




3.2 CpencTBa, NpuMeHsieMble JIs1 OLEHKH YPOBHS MPAKTHYECKOH MOAT0OTOBKH

Kparkoe Ko HaunmMeHoBaHUe OIIEHOYHOTO CpECTBa
HAaNMEHOBaHHUE C3VILTATA ITokazarens oBnaneHus u npenacrasiaexue ero B @OC
pasnena (moxyns) / po 6yqu1/m pe3yiabTaTaMu 00y4eHust Texymmuit [IpomexyToUHas
TEMBI IIpEMETa y KOHTPOJIb arrecranus
Paznen 1. Aareopa.
CriocoOHOCTh MPUMEHSTD
CTaHJApPTHBIC IPUEMBI PEIICHHS
AIMOHATLHBIX
113 P ’ KourposnsHas
HpPalUOHATBHBIX, 5 P 6.2
abora (11.6.
MOKAa3aTeNbHBIX, CTCITEHHBIX p ( 12 ’
. BapHaHT 1-
Tema 1.2. Pazeutne ypaBHEHHIl 1 HEPAaBEHCTB P ’
CamocTrositenbHast | 3aganus 1-3)
MOHATHS O YHCIIE. 1 CriocoOHOCTH BHIOMPATH 6 5
[TpatTieckoe M ONTHMATLHBIC TTyTH peLICHHS pabora Nel (11.5.2, | PasHoypoBHEBbIE
331;){;{Tﬂe No 1-2 Cnoco0HOCTh 0OHAPYKUBATh Bapuantst 1-2) Janatu i
B 3amanus (1.6.3,
CBSI3U MEXIY  JTUCIUTUIMHAMH,
BapHuaHT 1-2,
UCTIOJIb30BaTh MaTeMaTHYECKHE
JI4 3ananue 19)
MIPUEMBI TIPH PEIICHUH 3a/1a4 U3
JPYTUX HAYK U B TTOBCEAHEBHON
JKU3HU
CriocoOHOCTB CTPOUTH Tpaduku
4 MHOTOYJICHOB C
WCTOJIb30BaHKUEM ammapaTa
Tea 1.3 MaTeMaTHYECKOTO aHaIN3a CamocrosTenpHast KOHTDOLHAS
o CrocoOHOCTh OCYIIECTRIIATh pabota Ne2, a6oTpa (1.6.2
Ta (I1.0.
YHKIHMH 1 M3 MO3HABATENbHYI0, yueOHO- (n.5.2, BapuaHTHI pa At 1-2 ’
r HKHU. BApUaHT 1-
pad UCCIIEIOBATEIBCKYIO H 1-2) p ’
I[MpakTHveckoe 3amanus 4-6)
Nol IMPOCKTHYIO JCATCIILHOCTD TBOp‘IeCKOC
3aHsATHE No
Mi1 CrocoOHOCTh 3aganue (1.5.3)
KJIacCU(UIIMPOBATh CBOW 3HAHUS
17 CriocoOHOCTh MJIAHUPOBATH
CaMOCTOSITETILHYIO JIeSITEIIbHOCTD
CriocoOHOCTh 0OHAPYKUBATh
CBSI3U MKy  JTUCIHUTUIMHAMH,
T4 HCITOJIb30BaTh MaTEMaTHYCCKHE
MIPUEMBI TIPH PELICHHUH 3a/1a4 U3
JIPYTUX HAYK U B TTOBCEAHEBHON
JKU3HU
CriocoOHOCTh OCYIIECTBIIATH,
M2 KOHTPOJIMPOBATh U
KOPPEKTHPOBATh CBOIO
Tewma 1.4. KopHu, ACATCJABHOCTD KoHTpobHas
O —— Cr1ocoOHOCTD BBIIBUTATh HOBLIE 5 6.2
abora (1.6.
uaeu, npeajaararb pabo ( ’
sorapuMbl CamocrosiTenbhas | papuant 1-2,
M7 OpPUTHHAIIBLHBIC MOIXO/IbI U a6oTa Ne3(11.5.2 .15
[pakriieckoe pEIIeHUS], CTABUTh TIPOOIIEMBI 1 p V0 | SalaHnd )
3ansTre Nel-3 ’ BapuaHThl 1-2)
s 3aj1a4uu, JOMyCKaIOIIHe
aNbTEPHATUBHBIC PEIICHUS
CriocoOHOCTh IPUMEHSTD
CTaHAAPTHLIC ITPUEMBI PCUHICHUA
115 paLMOHAJIBHBIX,
HppaIMOHATBHBIX,
IIOKa3aTCJIbHBIX, CTCIICHHBIX
YpaBHEHUH U HEPABEHCTB PasnoypoBHeBbIC
16 CriocoOHOCT COCTABIISATD 33744 U

BBIPpAXXCHHA, YPABHCHUS,

3amanns (11.6.3,




Kpatkoe Ko HammenoBaHue O1eHOYHOTO CpeaCcTBa
HaNMEHOBaHUE [Tokazarens oBmageHUS u npezacrasnerne ero B POC
paszena (Momyns) / pesybrata pe3ynbTaTaMu 00y4IeHuUs Texymuit IIpomexxyTounas
TEMBI IpEIMETA 00yscHH KOHTPOJIb arrecraius
HEPAaBEHCTBA U MX CHCTEMBI IO BapuaHT 1-2,
YCIIOBHIO 33a9H, HCCIIEIOBATh 3aganus 10, 16,
MOJIy4YEHHOE PELIeHUE U 17,19)
OIIEHHWBATH MPABIOMO00HOCTD
pe3yIbTaToOB
CriocoOHOCTh IPUMEHSTD
CTaHJapTHBIC TPUEMBI PEILICHHS
15 paIoOHANbHBIX,
WpparMOHATbHBIX,
MOKAa3aTeNbHBIX, CTETIEHHBIX
YpPaBHEHUI 1 HEPABEHCTB
CriocoGHOCTh BBIIBUTATH HOBBIE
Tema 1.5. OcHOBBI HLeH, Tipejuiarath CamocrosiTenbHas PasroyposHesbie
TPUTOHOMETPUH M7 OPHIMHATILHBIC TIOIXOABI 1 pabota Ned(1.5.2, safainu
TpaxTHaccKoe pelIeHus1, CTaBUTh POOIEMBI U BapuanTs! 1-2) 3amanud (11.6.3,
sanstie Nol 3a/1a4u, JOITyCKAIOIIHe BapHuaHT 1-2,
aNbTEpPHATHBHBIC PEIICHUSI 3ananue 18)
CriocobHOCTE 00CYKIATH,
WCCIIEIOBATH SIBJICHHUS B
MPOLECCE KOJJIEKTUBHOM
JI8 paboTel. CiocOOHOCTH
OpTaHU30BHIBATH JIEATEILHOCTD B
COTPYTHUYECTBE CO
CBEPCTHHKAMHU
CriocoOHOCTh aHAIN3UPOBATh
Tema 1.6. 14 MOJTy4YeHHbIE 3HAHUS U
Hauana MCTIONB30BATh MX JUIA OTHCAHMUS PasHoypoBHeBbie
MaTeMaTHIecKoro peabHBIX 3aBUCHMOCTEH CamocrosTenpHast saxaun 1
aHanm3a. Cr10coOHOCTB OCYIIECTBIIATH, pabora NQS(H.)S.Z, saams (1163
IIpousBoaHas u eé KOHTPOJIMPOBATh U BapHaHTHI 1-2 5
HIE)I/IMeHeHI/Ie. M2 KOPPEKTHPOBATH CBOIO sapuant }g 13)
[MpakTryeckoe JeSATEIbHOCTh SAAHIBE 2D,
3aHaTue Nel Mi1 CriocoOHOCTh BEIOMPATH
ONTUMAJIBHBIE IYTH PEIICHUS
CriocoOHOCTh aHAN3UPOBATH
14 MOJy4YeHHBIE 3HAHUS 1
Tema 1.7. Marerpan HCTIONB30BATD UX JUIA ONHCAHHS PaznoypoBHeBbIe
H €TI0 IPEMCHCHHC. peaJIbHBIX 3aBUCHMOCTEH CaMocTosiTeNnbHAs | 337290 U
TpaxTiicckoe CHOCO6E—IOCTI) pa60TaIL c pabota Ne6 (11.5.2, | 3amanus (11.6.3,
sansTie Nel JI5 y4eOHOM JIUTEepPaTypoil, pemaTh BapuaHThI 1-2) BapuaHr 1-2,
yIpakHeHHs IO 00pasiy 3amanus 6, 7, 12)
Mi1 CriocoOHOCTh BBIOMPATH

ONTHUMAJIBHBIC ITYTU PCIICHUA

Pa3nea 2. KomOonHaTt

OpHKa, CTATH

CTHKA U TEOPUsl BEePOSITHOCTEH.

Tema 2.1.
Kombunaropuka.
IIpakTnueckoe
3ansTre Nel

Cr1ocoOHOCTh OIUCHIBATD
MPOLIECCHI U SIBJICHUS, UMEIOIIHE
BEPOSITHOCTHBII Xapakrep,

118 BBISIBIISITH CTATHCTHYECKHE
3aKOHOMEPHOCTH B PEaJbHOM
MUpe

M1 CrocoGHOCTh BBIOMPATH
ONTUMAJIbHBIE ITyTH PEIICHUS

19 CrocoOHOCT TPUMEHSTh

IOJIYYCHHBIC 3HAHUA B pCHICHUN

CamMocTosTenpHas
paborta Ne7 (11.5.2,
BapuaHTHI 1-2)

PasnoypoBHeBEBIE
3a/laud U
3amanus (11.6.3,
BapHuaHt 1-2,




Kpatkoe
HaNMEHOBaHUE
paszaena (Moxyns) /
TEMBI IpeAMeETa

Kon
pe3yibTaTa
o0OyueHust

TToka3aTens oBIIafcHUS
pe3ynbTaTaMu 00y4IeHuUs

HavnmMeHoBaHUe OIIGHOYHOTO CpEJICTBA
u ipencrasienne ero B @OC

Texymuit IIpomexyTrounas
KOHTPOJIb aTTecTanus

pooIemM

M7

CriocoOHOCTD BBIABUIAaTh HOBLIE
UJIeH, Ipe/yIaraTh
OpPUTHHAJBHBIE TIOAXOJIbI U
pEIIeHuUs, CTABUTh IPOOJIEMBI
3aJ1a4H, JOIYCKArOIINe
aJBTCPHATHBHBIC PEIICHUS

3amanne 11)

Tema 2.2.
DIJIEMEHTHI TEOPUU
BEPOSATHOCTEN U
MaTeMaTUYECKOU
CTaTUCTHUKHU.
[IpakTruyeckoe
3aHaTue Nel

I18

Cr1ocoOHOCTh OIUCHIBATD
IIPOLICCCHI M SIBJICHUS, UMEIOIIHE
BEPOSATHOCTHBIN XapakTep,
BBISIBIISITH CTATUCTHYECKHE
3aKOHOMEPHOCTH B PEaIbHOM
MUpE

1114

CriocoOHOCTh ONpe/IeNATh ’
OILICHHUBATh BEPOSTHOCTH
HACTYIJICHUSI COOBITHH B
MIPOCTEUINX MPAKTHYECKUX
CUTYaIUsIX

117

CrocoOHOCTh OTIepHpPOBATH
MaTeMaTHYECKUMH TTOHSITUSMH:
cpenHee apupMETHUECKOE,
MeauaHa, HanOoJIblIee 1
HaMMEHbIIIee 3HAYCHUS, pa3Max,
JUCTIEPCHS, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa

M2

Cr10coOHOCTh OCYIIECTBIIATH,
KOHTPOJIMPOBATh U
KOPPEKTHPOBAThH CBOIO
JeSITEIbHOCTh

JI9

CrocoOHOCTh MPUMEHSITh
IMMOJIYYCHHBIC 3HAHUA B pCUHICHUN
mpooJieM

PasnoypoBHeBbIe
3a71a4uu U
3amanus (1.6.3,
BapHuaHT 1-2,
3amanme 11)

CamMocTosTenbHas
pabora Ne8(m.5.2,
BapUaHThI 1-2)

Tema 2.3.
BepositHOoCTh B
pohecCHOHANTBHBIX
3ajauax.
IIpakTnueckoe
3ansTue Ne 8A

Ml11

CriocoOHOCTh BEIOMPATH
ONITHMAJIBHBIC IYTH PEIICHUS

114

CriocoOHOCTh OTIpEe/IENATh H
OIICHUBATH BEPOATHOCTH
HACTYIUICHHUS COOBITHIA B
HPOCTEHIINX MPAKTHICCKHUX
CUTyalusax

117

CrocoGHOCTh OIIepUpPOBAThH
MaTEeMaTHYECKUMU TTOHSATHSIMH:
cpenHee apuhMeTHIECKOE,
MeanaHa, HauOoJIbIIee U
HauMEHbIIIee 3HAYCHUS, pa3Max,
JUCTIEPCHSl, CTAHAAPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa

M2

CrocoGHOCTH OCYIIECTBIIATH,
KOHTPOJIMPOBATH U
KOPPEKTHPOBATH CBOIO
JIeSITEIIbHOCTh

JI9

CriocoOHOCTh IPUMEHSTD
NOJTyYCHHBIC 3HAHHS B PEUICHUH
po0IemM

PasnoypoBHeBbIE
3ajJauu U
3amanus (1.6.3,
BapuaHT 1-2,
3amanue 11)

CamocTosTenpHas
pabora Ne8A
(n.5.2, BapuaHTHI
1-2)

Paznea 3. 'eomeTpusi.




Kpatkoe
HaNMEHOBaHUE
paszaena (Moxyns) /
TEMBI IpeAMeETa

Kon
pe3yibTaTa
o0OyueHust

TToka3aTens oBIIafcHUS
pe3ynbTaTaMu 00y4IeHuUs

HavnmMeHoBaHUe OIIGHOYHOTO CpEJICTBA
u ipencrasienne ero B @OC

Texymuit
KOHTPOJIb

IIpomexyTrounas
aTTecTanus

Tewma 3.1. IIpsimble u
IUIOCKOCTH B
MIPOCTPAHCTBE.
IIpakTrHueckoe
3aHaTue Nel

IT1

CriocoGHOCTB CHOPMYITHPOBATH
JIOKa3aTeNbCTBO PEIICHUS,
MPEIOCTABUTH apTYMEHTBI

110

CriocoOHOCTh IepeyrcsITh
OCHOBHBIE MOHSTHS O IIOCKUX H
NPOCTPAHCTBEHHBIX (HUTYpaX,
OIUCHIBATh UX CBOMCTBA

114

CrocoOHOCTh TPUMEHSTh
W3y4YEeHHbIE CBOMCTBA
TeOMETPUUECKUX (UTYD U
(OpMyIIBI B peanbHBIX
JKU3HEHHBIX CUTYaIHsX

M5

CriocoOHOCTE BBISIBIATH
MMPUYIHNHHO-CJIICACTBCHHBIC CBA3N
U aKTyaJu3UpOBaTh 3a/a4y,
BBIJIBUTATh TUIIOTE3Y €€
peliCHuA, HAXOAUTh aprYMCHThBI
JUIsl JOKa3aTelbCTBa CBOUX
YTBEPKIICHUM, 3a]1aBaTh
napaMeTpsl U KpUTEPUU
penenus

M2

CrocoOHOCTE OCYIIECTBIIATS,
KOHTPOJIMPOBATh
KOPPEKTHPOBATH CBOIO
JIeSITETIbHOCTh

JI3

CriocoOHOCTE CclienaTh YepTex K
3aJIaHuI0, CTPYIIITHPOBATH
HECKOJILKO T€OMETPHUIECKUX
¢duryp, cpaBHHBATH
MOJTyYeHHBIE PE3YIIbTATHI C
MOCTaBJICHHON 3aauei

JI5

CriocobHoCTh paboTaTh ¢
y4eOHO! JIUTEepaTypoil, pemaTh
yIpakHeHHs 110 00pasiy

CamocTosTenbHas
pabora Ne9(1.5.2,
BapuaHThl 1-2)

Kontponbhas
pabora (11.6.2,
BapHuaHT 1-2,
3amanus 16,17)
Pa3znoypoBHeBbIE
3a/la4ud U
3amanus (1.6.3,
BapuaHT 1-2,
3amanue 9)

Tema 3.2.
Koopaunarts! u
BEKTOPHI
IIpakTuaeckoe

3ausaTrueNel

1114

Croco0OHOCTh pacno3HaBaTh
reoMeTpryeckre GUrypsl Ha
4yepTexax, MOJIEIIsX, B PealbHOM
MHpe.

CrocoGHOCTh TPUMEHSTH
U3y4YeHHbIC CBOICTBA
TEOMETPUUECKUX QUTYDP U
(hopMyJibl B peaibHBIX
JKM3HEHHBIX CUTYaIHSIX

113

CriocobHOCTE ONIepUpOBAaTh
IMOHATUAMMU: IIPAMOYTOJIbHAA
crcTeMa KOOPIUHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOpJMHATBI BEKTOpa,
CKaJISIPHOE ITPOU3BEJICHHUE, YIoJl
MEK/1y BEKTOpAMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCIIO

Mi12

CrocoOHOCTh JEMOHCTPHUPOBATH
1[EJICYCTPEMIICHHOCTh B TIOUCKAX

CamMocTosTenpHas
pabora
Nel0(1.5.2,
BapUaHThI 1-2)

KoHntposnbHas
pabora (11.6.2,
BapHuaHr 1-2,
3amanus 18-20)




Kpatkoe
HaNMEHOBaHUE
paszaena (Moxyns) /
TEMBI IpeAMeETa

Kon
pe3yibTaTa
o0OyueHust

TToka3aTens oBIIafcHUS
pe3ynbTaTaMu 00y4IeHuUs

HavnmMeHoBaHUe OIIGHOYHOTO CpEJICTBA
u ipencrasienne ero B @OC

Texymuit
KOHTPOJIb

IIpomexyTrounas
aTTecTanus

Y IPUHATHUH PEIICHUH,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX
MPEJCTaBICHUI

JI3

CriocoOHOCTE caenaTh YepTex K
3aJaHUIO, CTPYNIITHPOBATh
HECKOJIBKO T€OMETPUUCCKHX
¢buryp, cpaBHUBATh
HOJTyYCHHBIE PE3YIIBTATHI C
MIOCTAaBJICHHOMU 3a/1a4yeil

JIS

CriocobHocTh paboTaTh ¢
yueOHOI TUTepaTypoii, pemaTh
yHpa)xxHeHHS 10 00pasiry

Tema 3.3.
MHOTOrpaHHUKH U
KpyTJIBIE TETA.
[IpakTuyeckoe
3ansaTue Nel

1114

CriocoGHOCTE pacno3HaBaTh
reoMeTpuyeckue GUrypsl Ha
4gepTexax, MOJIEISX, B PEaIbHOM
MHpe.

1112

CriocoOHOCTh IPUMEHSTD
M3y4EHHBIE CBOMCTBA
TEOMETPHUYECKUX (DUTYD H
(hOopMyITBI B peaTbHBIX
JKU3HCHHBIX CUTYalluAX

11

CriocobHOCTH ONIepUpPOBATh
MOHATHSMU: IBHKCHUE B
MPOCTPAHCTBE, TOAOOHBIC
(GUrypsl B IPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOLICHUE
IJIOLIAJEH MOBEPXHOCTEN U
00BEMOB TTOJTIOOHBIX (UTYp TIPH
peLIeHNH 3a/1a4

M7

CnocoOHOCTB BbBIZIBUI'aTbh HOBBIC
HUJeu, npeajiaratb
OPUT'MHAJIBHBIC ITOAXOAbI 1
peuicHus1, CTaBUTh HpO6J’I6MLI n
3aa4u, JOIIyCKaroIune
AJIbTCPHATUBHBIC PCIICHU A

M10

CriocoOHOCTh IOHUMATh U
WCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJIHOM ¥ MHIAMBUIyaJIbHOU
paboTHI, COCTABIATH TUIAH
JIEHCTBHM, paclpeensiTh POIH ¢
Y4€TOM MHEHHH y4aCTHHKOB
00CyXIaTh pe3yabTaThl
COBMECTHOH pabOTHI

J14

CriocoOHOCTh 0OHAPYKUBATh
CBS3H MCXKIOY JUCITUIITTMHAMH,
HUCIIOJIB30BAaTh MAaTEMAaTHYCCKHUEC
NPUEMBI TIPH PEIICHHUH 3aa4 U3
JPYTHX HayK U B IIOBCEIHEBHOM
KHU3HU

CamocTosiTenbHast
pabota
Nell(m.5.2,
BapuaHThI 1-2)

PasnoypoBHeBbIE
3a7a4u U
3amanud (11.6.3,
BapuaHT 1-2,
3amanus 8, 14,
15, 20)

Tema 3.4.
IIponienTs! 1
BEIYMCJICHUS B
podeCCHOHATTEHOM
JICSATEIILHOCTH.

MI11

CriocoOHOCTh BBIOMPATH
ONTUMAJIbHBIE ITyTH PEIICHUS

1114

CriocoOHOCTh aHAIN3UPOBATh
MOJIy4YEHHbIE 3HAHUS U
WCIIOJIb30BaTh WX JJIsl ONMCAHUS

CamocTosTenpHas
pabora Nel2
(m.5.2, BapuaHTHI
1-2)

PasnoypoBHeBBIE
3a7auu U
3aganus (1m.6.3,
BapuaHT 1-2,
3aganus 8, 14,




Kpatkoe
HaNMEHOBaHUE
paszaena (Moxyns) /
TEMBI IpeAMeETa

TIpakTrueckoe
3aHsaTue 12.

Kon
pe3yibTaTa
o0OyueHust

TToka3aTens oBIIafcHUS
pe3ynbTaTaMu 00y4IeHuUs

HavnmMeHoBaHUe OIIGHOYHOTO CpEJICTBA
u ipencrasienne ero B @OC

Texymuit
KOHTPOJIb

IIpomexyTrounas
aTTecTanus

pealibHbIX 3aBUCUMOCTEN
CrocoOHOCTh TPUMEHSTh
W3yYCHHBIC CBOMCTBA
TEOMEeTPHUIECKUX (DUTYD H
(hOopMyITBI B peaTbHBIX
JKU3HEHHBIX CUTYaIUsIX

JI5

CriocobHocTh paboTaTh ¢
y49eOHOU TUTEPaTypoil, pemaTh
yHpaxxHeHHS 10 00pasiry

M7

CnocoOHOCTE BBIIBUI'aTh HOBBIC
HuJacu, npeajiaratb
OpUI'HHAJIBHBIC ITOAXOAbI 1
peuicHus, CTaBUTh HpO6JI€MbI )51
3aa4uu, OOITyCKarouue
AJIBTCPHATUBHBIC PCHICHUA

15, 20)

M10

CriocoOHOCTh MOHUMATh U
HCIIOJIb30BaTh MPCUMYIIIECTBA
KOMaHJHON ¥ MHAWBUIYaJIbHON
paboTHI, COCTABIATH TUIAH
JIEHCTBUAN, PACIPEIENIATH POJIU C
YUeTOM MHEHHUN Y4aCTHUKOB
o0cyXaaTh pe3yIbTaThl
COBMECTHOU pabOTHI

J14

CriocobHOCTh 0OHAPYKUBATh
CBs3H MCXKOY JUCHUIITTMHAMMU,
HCIIOJIb30BaTh MATEMaTHIECKHE
NPUEMBI TIPH PEIICHHUH 3a1a4 U3
JIPYTUX HAyK U B IIOBCEJHEBHOMN
KU3HH




4 Onucanue Npoueaypbl OlleHUBAHUS

PesynbraTel 00ydeHus MO TUCHMIUIMHE, YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHHA
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/Iﬁ 06yqa10m1/1xc;1. O6B€KTaMI/I OILICHHUBAHUA ABJIAKOTCA: CTCIICHb yCBOGHI/IH
TEOPETHYECKUX 3HAHWU, YPOBEHb OBJIAJICHUS MPAKTHUYCCKUMU YMEHHUSMU U HaBBIKAMU IO BCEM
BUAaM Y4eOHOH paboThl, KadecTBO BBHINMOJHEHHUS CaMOCTOSTENLHOW paboThl, yueOHas
JTUCIUIIIIMHA (aKTUBHOCTh HA 3aHATHAX, CBOCBPEMEHHOCTH BBITIOJHEHUS 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 peBy.]IBTaTbI
OCBOCHHS 00pa30BaTEIIbHOM MPOrpaMMbl B 11esioM. 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
MAaTEeMAaTHUYCCKUM HpaBI/IJIaM (B cnyqae CHOpHOFO pe3yanaTa, HpI/I BBICTABJICHUU OLCHKHU
pelieHre IPUHUMACTCS HCXO/IS U3 PE3yJIbTaTOB 3a4eTa, 9K3aMEHa).

Kpurtepun oneHuBaHUs YCTHOTO OTBETA

(OLIEHOUYHBIE CPENICTBA: cobecedosanue)

S 0a10B - OTBET MTOKA3bIBAET IIPOYHBIE 3HAHUS OCHOBHBIX IIPOLIECCOB U3Y4acMOU NPEAMETHON
oOnacty, OTIMYaeTcsd TIIYOMHOW W IOJIHOTOM pPACKPBITHS TEMbl; BIaJEHUE TEPMHHOJIOTHYECKUM
anmapaTroM; yMeHuEe OOBSCHATh CYIIHOCTb, SIBJICHHUH, IPOIECCOB, COOBITHH, [elaTh BBIBOABI M
0000mIeHus, aBaTh apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUTH IPHUMEPHI; CBOOOJHOE BIIAJICHHE
MOHOJIOTHYECKON peyblo, JIOTUYHOCTh U IOCJIE0BATEIbHOCTh OTBETA; YMEHHME IPUBOIAUTH IIPUMEPHI
COBPEMEHHBIX IIPO0OJIEM U3ydaeMoil 00s1acTu.

4 Ganna - oTBEeT, OOHAPYKMBAIOUIMI TMPOYHBIE 3HAHHMS OCHOBHBIX IPOLECCOB H3ydyaeMOM
OpeIMEeTHOW 005acTH, OTJIMYaeTcs TIJIYOMHOM W TIOJHOTOM pPACKPBITHS TEMbI; BIaJIEHUE
TEPMUHOJIOTHUECKUM amMapaToM; yMeHUE OOBSICHATH CYIIHOCTb, SIBICHMH, MPOIECCOB, COOBITHIA,
JieNaTh BBIBOABI U 0000IIEHHSA, [aBaTh apPryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH HPHUMEPHI;
cBOOOJIHOE BJIaJIECHUE MOHOJIOTHYECKOM peublo, JIOTUYHOCTh U IMOCIEI0BaTeNbHOCTh 0TBeTa. O/IHAKO
JIOTTYCKaeTCs OJ{HA - JIB€ HETOYHOCTHU B OTBETE.

3 Gauta — OTBET, CBHUICTEIBCTBYIOIIMA B OCHOBHOM O 3HaHMM IIPOLECCOB HM3y4aeMOMU
peIMETHOW 00J1acTH, OTIMYAIOLIUICSA HEAOCTATOYHOW TIIIyOMHOM W IMOJIHOTOM PAacKpbITUS TEMBI;
3HaHUEM OCHOBHBIX BONPOCOB TEOpuH; ciaab0 cHOPMHUPOBAHHBIMU HaBBIKAMHU aHAIM3a SIBJICHUH,
IPOLIECCOB, HEJIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOIUTH MPUMEPHI;
HE/IOCTaTOYHO  CBOOOJHBIM  BIIQJIGHUEM  MOHOJOIMYECKOW  peublo,  JIOTMYHOCTBIO U
MOCJIEI0BATENbHOCTRIO OTBETA. JlomycKaeTcs HECKOIbKO OIIMOOK B COJAEp)KAaHUU OTBETA; HEYMEHHUE
NPUBECTH MPUMEP Pa3BUTHsI CUTYAIMH, IPOBECTHU CBSI3b C IPYTUMH aclleKTaMH U3y4aeMol 001acTH.

2 0aJjuia — oTBET, OOHAPYKUBAIOIINN HE3HAHHE TIPOIIECCOB M3ydaeMOW MPEIMETHON 00JIacTH,
OTJMYAIOMIMNACA HErJTyOOKMM pAacKpbITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMM  HaBBIKAMU  aHalu3a  SBJCHMM, MPOLECCOB;, HEYMEHHEM  JaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BJIQJICHHEM MOHOJOTHUECKON PEeUYbl0, OTCYTCTBUEM JIOTUYHOCTH
U TOCJIeI0BaTeNbHOCTU. JlOmycKaloTcsl cepbe3Hble OLIMOKM B COJEp)KaHUU OTBETa; HE3HAHUE
COBPEMEHHOM MpOOIeMaTUKU N3y4yaeMOl 00J1acTH

Kpurepun oueHnBaHus NMCbMEHHOM padoThI

(OLIEHOUHBIE CPENICTBA: KOHMPOAbHASL pAbOmMa, CAMOCMOAMeNbHAs paboma).

5 6a.110B — CTYZEHT MOJHOCTHIO BBIMOJHUI PabOTy, TOUYHO OIPENEIUB €€ COoIepKaHnue U
cocTaBisAloNIMe. B JOrmyeckux paccyKAEHUSAX UM OOOCHOBAaHUM pELICHHS HET NpoOesnoB U
omMOOK, BBIBOJBI 000CHOBaHBL. CTyAEHT BiaJeeT HaBBIKOM CaMOCTOATEIbHOW padoThl MO
3aJJaHHOHM TeMe; METOAaMHU U IIPUEMaMHU aHaJIN3a TEOPETUUECKUX H/UITH MPAKTHUECKUX aCIIEKTOB
n3zyyaeMoil ob6nactu. PaKTUYECKUX M MAaTEMATUYECKUX OIIMOOK, CBSI3aHHBIX C NOHHMaHHEM
MmarepHaia, HeT; rpadudyecku pabora ohopmiieHa MPABUIIBHO.



4 Oamna - paboTra XapaKTEPHU3yeTCsl CMBICIOBOW IIEIHHOCTBIO, CBSI3HOCTBIO |
MIOCJIEIOBATENBHOCTBIO M3JIOKEHHS; JOMyleHo He Oonee 1 ommOku mpu pemenud. PabGorta
BBINTOJIHEHA TTOJHOCTBIO, HO OOOCHOBAHMSI IIaroB PEUICHHWsS HEIOCTaTOYHBI. He Bce BBIBOJBI
caenaHbl W/min 000CHOBaHBI. DAaKTHYECKUX OIMOOK, CBS3aHHBIX C MOHUMAHUEM MaTepuaa,
HeT. JlonyiieHsl o1Ha-1Be OMIMOKH B 0()OPMIICHUH PAOOTHI.

3 0a/1a — CTYACHT IPOBOJUT IOCTATOYHO CAMOCTOSTEIbHBIA aHAIM3 OCHOBHBIX ITAIOB H
CMBICIIOBBIX COCTaBJISIOIIMX pabOThI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuaia. PerieHue
PacKpBITO HE MOJIHOCTHIO, OOOCHOBAHUS IIarOB PEIICHHSI HEIOCTATOYHBI. BBIBOABI HE CIETaHbI
W/AM BBIBOJBI HE 00OCHOBaHBI. JlomymieHo He Oosee 2 OmUOOK B pemeHuH, opopMIICHUU
paboTHI.

2 0Gamna - paborta mnpeacTaBiIseT coOoi pemeHue 0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, 000cHOBaHMI. He packpbiTa CTPYKTypa B TEOPETHUECKAss COCTABJISIONIAS] TEMBI.
BeiBogpl oTCyTCTBYIOT. JlomymieHo Tpu Wik Oojiee TpeX OMMOOK B PEHICHHH, B OPOPMIICHUU
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

CryneHT 1eMOHCTPUPYET COPMHUPOBAHHOCTD AUCIUTUTMHAPHBIX
KOMIICTEHIIMI Ha MPOJIBUHYTOM YPOBHE: OOHApYKUBACT
BCECTOPOHHEE, CUCTEMAaTUUECKOE U TIIyOOKOE 3HAaHUE yueOHOTO
«3a4TeHOY / MaTepHala, yMeeT TECHO YBSI3bIBaTh TEOPUIO C IPAKTUKOM,
COTIIUIHOY CBOOOJTHO CHPABIISIETCS C 3a/1a4aMU, BOIPOCAMU M IPYTUMHU
BUJAMU IPUMEHEHHUs 3HAaHUM, IpUYeM He 3aTpyAHSETCs C
OTBETOM TPH BUAOW3MEHEHNH 33/IaHUH, TPABHIBLHO
00OCHOBBIBAET MPUHATOE PELICHHE, BIIAJEET Pa3HOCTOPOHHUMHU
HaBBIKAMH ¥ IPHEMaMH BBITIOJTHEHHS TPAKTUYECKHUX 3a/1a4.

CryneHT JeMOHCTPUPYET COPMHUPOBAHHOCTD AUCHUIUIMHAPHBIX
«3aYTEHOY / KOMIIETEHIIMH Ha 6a30BOM ypOBHE: OCHOBHbBIE 3HAHUSI, YMEHUS

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

CryaeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTD AUCLUIITMHAPHBIX
KOMIIETEHIIMI Ha IOPOTOBOM YPOBHE: UMEET 3HAHMS TOJIBKO
OCHOBHOI'O MaTepHalla, HO HE YCBOWJI €TI0 JIeTaleH, B X01e
«3aYTEeHOY / KOHTPOJIbHBIX MEPOIIPUATHH JTOMYCKal0TCs 3HAYUTEIbHbBIE
«YZOBJIETBOPUTEIILHO» OLIMOKH, HEIOCTATOYHO MpaBUIIbHBIE (POPMYITUPOBKH,
HapyILIEHNs JJOTHYECKON MTOCIIEI0BATEILHOCTH B U3JI0KEHUH
IIPOrpPaMMHOI0 MaTepHalla, UCIIBITBIBAET 3aTPYJHEHUS IPU
BBITIOJTHEHUH MPAKTUYECKUX padoT, IPH ONEPUPOBAHUU
3HAHMUSMHU U YMEHUSIMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYaIUH.

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

«HE 3a4TEHO» / VI TIPAKTUYECKH MOJIHOE OTCYTCTBUE 3HAHUN 3HAYUTENbHOU
«HEYJIOBJICTBOPUTEIIEHO» | YacTH IPOrpaMMHOT0 MaTepuaa, CTYAEHT JOIYCKaeT
CYILECTBEHHbIE OLIMOKHU, HEYBEPEHHO, C OOJIbIITUMU
3aTPyIHEHUSIMH BBITOJIHSACT MPAKTHUECKUE pabOThl, yMEHUS U
HaBBIKU HE c(hOPMHUPOBaAHBIL.




5 HpI/IMepbl OICHOYHBIX CPEACTB JIsl MPOBECACHUS Telcymeii arrecranuu

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.
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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 Ha3bIBAIOT MHOXKECTBOM 3HAYEHUH CITy4allHON BEITMYUHBI?

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 mpuHaIeKUT iockocTu? TpsiMast 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 BBICOTOU MPU3MBbI?

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. Yrto 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 1iomaib 00KOBOW MOBEPXHOCTHU MPABUIHLHON MTHUPaMUIbI?
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 kako# hopmyJsie 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). octpoiite rpaduk GyHKIHM:
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
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= .=
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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 QYHKIINH:
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 oteper noarorosmim 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. CawmocrositensHas padora Ne8. DieMeHTHI

CTaTUCTHUKH

TEOPUH BEPOSATHOCTEM W MAaTeMaTUYECKOU

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  IK3UT-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 kpacubix. 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 HekoTopoil ¢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. CamoctosTenbHas pabota Ne9. [Ipsimble u 1

OCKOCTH B IIPOCTPAHCTBE

BapuanT 1
1. Yepes koHIs otpeska MN u ero cepenuny
K mpoBeneHbl mapasuielbHbIe  MPSMBIE,

MepeceKaroIne HEKOTOPYI0 IIOCKOCTh O B
toukax M1, N1, K1 coorBercTBeHHO. HaiinuTe
mmuHy otpeska KKi, ecnu orpezok MN He
nepecekaet iockoctTh oo u MMz =22 cm, NNy
=8 cm.

Bapuant 2

1. Yepes koHmbl otpeska AB u ero cepenuny
C mpoBeneHbl  MapajuleibHbIE — TNPSMBIE,
NepeceKarole HEKOTOPYI0 IIOCKOCTh O B
toukax Ai, Bi, m Ci, COOTBETCTBEHHO.
Hainigure mmny otpeska CCi, ecinu OTpe3ok
AB He nepecekaet miockocth oo 1 AA1 = 18
cm, BB1 =10 cm.




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.

nmapaljICJIbHBIC
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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.

B]_ ®
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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) — BepiIHbI
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. Panguyc ocHOBaHus KOHYca 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
IUIOLIA/lb CEYECHHUS.

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 guaronans — 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  IWUIMHIpA
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
CEYEeHUSI IIWJIMH]Ipa, €CJIM €r0 BBICOTA 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
MPOBE/ICHA XOp/a, KOTOPYIO BUIAHO U3 IICHTPA
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.

12.CamocrositensHas padota Nel2. IIporieHTHI 1 BEIYHUCIICHHS.




Bapwuanr 1
l.bank obemaeT KJIMEHTaM TOOBOW POCT BKJIaJa
13%. Kakyro cymMMy MOKET MOJY4YHThb 4Yepe3 Ioj
YeIIOBEK, BIOXKHUBIINN B 3TOT 6aHK 320 THIC. p.?
2.Haiitu:
a) 200% ot 200 m; 6) 15% ot 2 kr;
B) 25% ot 40 xM; r)7% ot 500 yeu. .
3. Ckonbko caxapa MoTpeOyeTcsl s MOTydeHUs
400 r 10% -ro cupomna?
4. CKONbKO CONM TONYYHUTCS TIPU TOJTHOM
BbinapuBanuu 375 r 12% - ro pactBopa conu?
5. 12% -ii pacTBOp CONU HAIOJIOBUHY pa30aBUIN

Bomoil. KakoBa KOHIEHTpauusi IOJy4YEeHHOTO
pactBopa?
6. K ongHoli unctu caxapa mpubaBuin 7 yacTteit
Bombl. KakoBa  KOHIIGHTpauusi —IOJy4€HHOTO
pactBopa?

7. CKONBbKO TpaMMOB COJIM HaAo 106aButh K 200 r
10% -ro pactBopa conu, 4ToObl OIYyIuTh 20% -if
pactBop?

8. Kakas cymma Oynet Ha cuére yepes 2 rona, €Ciu
Ha Hero mnoiyiokeHbl 40 ThICc. pyOmei mox 11%

ro10BbIX?

Bapuanr 2
l.bank ofemaeT KJIMEHTaM TOJOBOW POCT BKJIaja
12%. Kakyro cyMMy MOXKET MOIY4YHTb 4Yepe3 roj
YeIIOBEK, BIOKHUBIINN B 3TOT O6aHk 450 ThIC. p.?
2.Haiitu:
a) 300% ot 300 ; 0) 75% ot 45 km;
B) 25% ot 60 kr; 1)9% ot 600 uenn. .
3. Ckonbko caxapa moTpeOyercs I TOTydeHUs
200 r 70% -ro cupoma?
4. CKOJIBKO COJM TOJYYUTCS TPU TOITHOM
BbinapuBanuu 450 r 9% - ro pactBopa cosn?
5. 16% -ii pacTBOp COJM HAIOJIOBUHY pa30aBUIN
Bojol. KakoBa KOHLEHTpauusi MOJIYYEHHOIO
pactBopa?
6. Kunorpamm conu pacTBOpuiiv B 9 TuTpax BOJBL.
KakoBa KoOHIIEHTpalus NOIYy4eHHOT0 pacTBopa’?
7. CKOJIBKO IpaMMOB CIIMPTa HYXKHO IOJIATH K 500
r 16% -ro cnupToBOro pacrBopa ionma, YTOOBI
nonyuuts 10% -i pactBop?
8. Kakas cymma Oynet Ha cuére yepes 2 rojna, €ciu
Ha Hero monoxensl 100 Teic. pyOneit mox 10%
roI0BBIX?

13.CamocTositenibHast pabota 8A. BeposiTHOCTh B Ipo¢hecCHOHATIBHBIX 3a7a4ax.

Bapuant 1

1. CocraBbTe TabauIly pacrpeneneHust KpaTHOCTEH
M 9acTOT [Jis1 OyKB, BCTPEUYAIOLINXCS B OTPBIBKE U3
ctuxorBopenust ®.UM. TroorueBa «3uma Hexapom
3IUTCSL. .. »:

«B3becunace Benpma 3mas

U, cuery 3axBar4,

[Tyctuna, yberas,

B npekpacnoe auts...»
2. CrynmeHT Ha3BaJ TMPOM3BOJIBHOE [BY3HAUHOE
gucno. KakoBa BEpOsSTHOCTH TOTO, YTO CyMMa €ro
mudp paBHa 8?
3. bpocunu nBe wurpaibHbie KOCTH — O€nyro u
yépHyro. KakoBa BeposITHOCTH TOTO, UTO Ha Oeon
KOCTH BBINAJET YETHOE YHCIO, a Ha YEPHOU —
HeuéTHoe?
4. Kade ObicTporo mnuTaHUSA ~ OpeAsaraeT
MOCETUTENISIM MEHIO, B KOTOPOM JIBa BHJIA CaJIaTOB:
OBOIITHOM W MSCHOW; TpU BHUJA HAMWUTKOB: 4YaM,
Ko(e U COK; YeThbIpe BUAAa MUPOXKKOB: C TBOPOI'OM,
JUKeMOM, MsicoM U rpubamu. KommuekcHsbli
3aBTpaK COCTOMT M3 OJHOIO cajaTa, OJHOTO BUAA
HAIMTKa ¥ OJHOTO MHUPOKKa. CKOJIBKO CYIIECTBYET
Croco00B COCTaBIICHHMS 3aKa3a’
5. Ha copeBHOBaHMM 1O (UIYPHOMY KaTaHHUIO
CIIOPTCMEHbI 32 IMPOU3BOJBHOMY IPOTPAMMY
noJTydwii cienyromme oamst: 5,9; 5,9; 5,7; 6,0;
5,8;5,9; 5,8; 5,7, 5,8; 5,9.
a) CocraBbTe TaOJIMILy pacipeieleHUs JaHHbIX.
6) Haiinute 00BEM, KpaTHOCTb, MEAMAHY U

Bapwuant 2

1. CocraBbTe TabnMIly pacrpeneneHust KpaTHOCTE!
¥ YacTOT Jisi OYKB, BCTPEYAIONIUXCS B OTPHIBKE M3
ctuxorBopenust A.C. ITymkuna «3umHee yTpoy:

«ITox ronyOosiMu HEOECaMu

BenukosenHsiMu KOBpamH,

bnects Ha couHIle, CHET JICKUT...»
2. CryneHT Ha3BaJl TPOU3BOJIIBHOE JBY3HAYHOEC
yrcio. KakoBa BepOsSTHOCTh TOTO, YTO CyMMa €ro
udp MeHble 47?
3. Bpocunu aBe urpaibHble KOCTH — OCIyl |
4yépHyro. KakoBa BEepOSITHOCTh TOTO, UTO Ha 00CHX
KOCTSIX BBINAJIET HEYETHOE KOJIUYECTBO OYKOB?
4. ]lna TpUTOTOBIICHHS KOKTEWISI 32 OCHOBY
MOJKHO B3Th MOJIOKO HJIH COK, MOPOKEHOE MOXKHO
N00aBUThH CIIMBOYHOE, IIOKOJIATHOE, KIYOHHYHOE,
(UCTAIIKOBOE WJIM BAaHWIBHOE, a CBEPXY YKPACHTh
IIOKOJIAJIHOM KPOIIKOW, OpeXaMu WM STOJaMH.
CKOJIBKO CYIIECTBYET PEIENTOB IMPHUTOTOBICHHS
KOKTEHIISl U3 TaHHBIX MHIPEAUEHTOB?
5. Ha copeBHOBaHWM TO (PUIYPHOMY KaTaHHIO
CIIOPTCMEHBI 32  MPOU3BOJILHOMY MPOTPaMMy
MONy4YWIn crenayromme Oamnel: 5,6; 5,4; 5,7; 5,6;
5,6;5,5; 5,5; 5,4, 5,7, 5,5.
a) CocraBbTe TaOIMITy pactpeieleHns JaHHbBIX.
6) Haiinute o00BEM, KpaTHOCTb, MEIOHAHY W
YacTOTY U3MEPCHHUSI.
6. BEPOSITHOCTh BCXOXKECTH CEMsIH OTYPIIOB paBHA
0,84. Ckompko CeMsiH TpUOJM3UTEITHHO OBLIO

B3ATO JJIsl TpopalmBaHus, eciu B3onwio 140




YacTOTY U3MEPEHHUS. ceMstH?
6. BEpOSITHOCTh BCXOXKECTU CEMsH KabadykoB paBHa | 7. Tabnuma pacmpeneneHust BBIOOPKH CYyMMBI
0,92. Tlocesmu 230 cemsaH. Ckoibko ceMsiH | OamioB nocJie YETBIPEX BCTYIUTENbHBIX

MPEANOJI0KUTEIBHO B30MAYT? JK3aMEHOB UMEET BUJ:

7. Tabnuia pactpeneieHns BRIOOPKH IICH Ha XJie0 BapUAHTHI

B psAJie MAara3uHOB UMEET BUJ: 12 |13 |14 |15 |16 |17 |18 |19 |20
BapHUAHThI Kpar +'5 11 |7 |12]10(9 |5 |3 |2
6973|7579 ({83|85(89 95|10 HOCTR

K |6 |8 11219 11016 |5 12 |3 [To maHHBIM TAOIUIIBI:

HOCTH a) COCTaBbTC MHOTOYTOJbHHUK pPacIpeaeIICHHS

[To naHHBIM TaOIUIIBL: KpaTHOCTEH;

a) COCTaBbTE€ MHOTOYTOJIBHUK paclpeaciicHus | 0) onpeaesiuTe MOy, pa3Max M cpeJHee 3HaUCHUE;

KpaTHOCTEM; B) TMOCTpoWTe THUCTOrpamMMy dactoT (B %),

0) ompesenuTe MOy, pa3Max M cpefHee 3HaUCHHUE; | CrpYIIUpOBaHHYO 1o Oamtam: Nel = [12;14],
B) ITOCTPOWTE THCTOrpaMMy 4acToT (B %) meHOoBBIX | Ne 2 =[15;17], Ne3 = [18;20].

kateropuit Ha xj1e6: Nel =7 p., Ne2 =8 p., Ne3 =9
p., Ned4 6onee 9 p..

5.3 IlpuMepsbl rpyNnoBbIX TBOPYECKUX 3aJaHMI

1) C momompio nmporpaMmmbl octpoeHus rpadukoB Visual Basic 6.0 uccienoBaTh mnmoBeeHue
(GyHKIMKM TpH  CMEHE  OJIHOTO/HECKONbKHMX €€ mapamerpoB. OnpenenuTh  oOriue
3aKOHOMEPHOCTH, CJieJlaTh BBIBOJBI. Pesynbrarel ogopmMuTh B Buie mpe3eHTammu MS
PowerPoint.

2) Kuiuenty HeoO6Xxoaumo, 4ToObl B KOMHAare o0s3aTe€IbHO IPUCYTCTBOBAIM OOBEMHbIE
AJIEMEHTHl JleKopa MuiMHApudecko ¢opmel. [locTtpouts u3 Oymarm Mojenb IWJIMHIPA.
Pazmepbl a1 mocTpoeHMs BbIOpaTh CaMOCTOSITEIBHO, C YYETOM TOTO, YTO COOTHOLIEHHE
paamnyca K BBICOTE JOKHO OBbITh 1:2.

3) PaccuuTaTh KOJIMUYECTBO 2-X KWJIOIPAMMOBBIX 0OaHOK KpPAcKH, KOTOpPbIE HYKHO KYIMUTH JUIS

2
OKpalllMBaHUsl MUIWHApPUYECKoro cBojaa mojaBana. Pacxox kpacku 100 r ma 1 m°. Pammyc
HWIMHIPA paBeH 2,9 M, JuyinHa cBojia 6 M.

6 IIpumepbl OLIEHOUYHBIX CPEACTB /s NPOBeAeHUs IPOMEKYTOYHOM aTTecCTAlNHU

6.1 Bonpocsl 1J1s1 3K3aMeHa:

1. ®@ynkun. O6nacTh onpeesieHnss U MHOKECTBO 3HaueHUU QyHKui. CBoiicTBa pyHKINH.
CrniocoObI 3a1aHust PyHKIMH.

2. IlpoMexyTku BO3pacTaHHsl U yObIBaHHUS, HAUOOJbIIEe U HAaUMEHbIeEe 3HAYEHMsI, TOUKU
sKCcTpeMyMa QyHKIHI.

3. [IpeobpazoBanus rpadukos. [lapannenpHbIA TEpEHOC, CHMMETPUSI OTHOCUTEIHHO OCeH

KOOpJMHAT ¥ CHUMMETPHsS OTHOCHUTEIBHO Hayala KOOpAMHAT, CUMMETPHUS OTHOCHUTEIHHO
MPSIMON y = X, PaCTSDKEHUE U CKaTUE BAOJb OCEN KOOPAMUHAT.

4. CreneHu ¢ pallMOHAJIbHBIMU ITOKa3aTeNIIMHU, UX cBOWCTBA. CTENEHN C JAEHCTBUTEIbHBIMHU
noka3zarensiMu. CBOICTBa CTENIEHH ¢ ACUCTBUTEIbHBIM MoKa3ateneM. [lokazaTenbHast QyHKIHS.

5. Jlorapudm gucma. OcCHOBHOE JIOTapUPMUIECKOE TOXKIECTBO. [lecATHUHBIE U HATypaJbHbIE
norapudmsl. [IpaBuna neicTBuii ¢ norapudmamu.

6. Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckre ypaBHEHUS 1 HEPABEHCTBA.

7. Pagunannas mepa yria. CHHyC, KOCHHYC, TAaHI€HC M KOTaHI'€HC yria. 3HaKd CHHYCA,
KOCHHYCa, TAHT€HCAa U KOTAHT'€HCa M0 YETBEPTSM.

8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToXJAecTBA. Popmynsl npuseneHus. Dopmyibl
cnoxxkeHus. @opmyiibl IBOUHOTO yriaa. @opmyJibl MOJOBUHHOIO YIJia.

9. Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U IPaUKH.



10. ITocnenosarensHOCTH. CIIOCOOBI 3aJaHUs ¥ CBOMCTBA YHCJIOBBIX ITOCIIEN0BATEIBHOCTEH.
[TonsiTve o npezaesne Nocae10BaTENIbHOCTH.

11. IIpousBoaHas. [ToHsTHE O MPOU3BOIHON QYHKIIUH, €€ TEOMETPUICCKUN U (PU3NICCKUN
CMBICIL.

12. YpaBHeHue kacateqbHOU K rpaduKy ¢ yHKIIHH.

13. TlpumeHeHue MPON3BOAHON K UCCIICOBAHUIO (PYHKIIUI U IOCTPOCHUIO TPaUKOB.

14. IlepBooOpa3Hasi 1 HHTETpaJI.

15. IlpuMeHeHue onpeneaeHHOro HHTErpala A HaX0XACHNs IUIOIIA 11 KPUBOJIMHEHHOM
tpanenuu. @opmyna Herorona—Jleitonuna. I[Ipumenenus uaterpaia B GU3MKe U TCOMETPHUHU.

16. OcHoBHEBIE MTOHATHUSI KOMOUHaTOpuKH. [locuer uncna pa3menieHuii, IepecTaHOBOK,
COYETaHUM.

17. CobObITHE, BEPOSTHOCTH COOBITHUS, CIIOKEHUE M YMHO)KEHUE BEPOSATHOCTEH.

18. IlpencraBnenue qaHHBIX (TAOJIUIIBI, AHATPAMMBI, TpadUKH ), TeHEpaJbHAsI COBOKYITHOCTD,

BBIOOpKa, cpeiHee apupMeTndeckoe, MeanaHa.

19. BzaumHoe pacronokeHue JByX NpsMbIX B IpocTpaHcTBe. [lapaienbHOCTh TPsIMON U
miockocty. [TapamiensHOCTE 1ockocTel. [lepneHuKynsIpHOCTb NPSAMON U IIJIOCKOCTH.

20. [lepnenauKynsip ¥ HAKJIOHHAS. YTOJI MEXIYy MPSAMOM U IJIOCKOCThIO. J[BYrpaHHBIN yrou.
Yrois Mexay MI0CKOCTAMU. [IepneHaAuKyIApHOCTD ABYX IIJIOCKOCTEM.

21. I'eomerpuueckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapalIEIbHbIN EPEHOC, CUMMETPHUS
OTHOCHUTEJIbHO TU10cKOoCTU. [lapamnensHoe npoektupoBanue. [1nomans opToroHaabHON IPOEKIH.

22. Ilonstue Bextopa. Moayib BekTopa. PaBeHCTBO BeKTOpOB. CII0)KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. PaszinoxeHne BEKTOpa Mo HAIPABICHUAM. YTOI MEXy JBYMs
BekTopami. ITpoekius BekTopa Ha ock. Koopannats! BekTopa. CKansipHOE IPOU3BEICHUE BEKTOPOB.

23. Ilpamas u HakiaoHHas npusMma. [IpaBuibHas npusma.

24. Tlapannenenunen. Kyo0.

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

26. CummMeTpuu B KyOe, B mapaijienenurnesie, B mpusme u B nupamue. CedeHus Kyoa,
MIPU3MBI ¥ THPAMUIBIL.

27. HnnuHap ¥ KoHyc. Y cedeHHBIH KoHyc. OceBble CeUeHHsI U CeUeHHs], apaielibHble
OCHOBAHHIO.

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

29. ®opmynsl o0bemMa Ky0a, IpSIMOYToJIbHOTO MapaljiesenuIea, IpU3Mbl, HIUINHAPA.
®opmyiel 00beMa TUPAMUIBI U KOHYCA.

30. ®opmybl IJIOIAIU TOBEPXHOCTEH IMIIMHAPA U KoHyca. DopMyIibl oObeMa mapa u
wiouaau cpepsl. [logodue Ten. OTHOLIEHMS MI01aAeH TOBEPXHOCTEN U 00bEMOB MOIOOHBIX TEIL..

6.2 IlpuMepsl 3a1aHNii 1151 KOHTPOJIbHOI padoThI

Bapuanr 1.
1. Kakomy 13 TaHHBIX IPOMEKYTKOB MPUHAIEKHUT YUCIIO 1—:?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
) C . 12a'%p2
. Cokparure n1po0b R 2 2 .
3. Haiinure 3HayeHHe BBIpaKeHUs — + — o . 6a2_ npu a = 4,75.
a-2 a“-10a+25 a“-4

4. KaxoBa 06iacts onpenencuust pyukimn f(x) = V1 — x2?

5. YkaxuTe MpoMEeKXyTOK yObIBaHUS (PYHKIIUH, N300paKEHHON Ha PUCYHKE.
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6. ITpoBeputs, snstercs mu GyHkmms f(x) = v/x — 1 4eTHOI MM HEYeTHOIA.
7. Bpruuciante 3Hau€HUE BBIPAXKECHUS i/Z -3 i/7 + 44/3

5
8. OcBoOoauTech OT UPPALMOHATILHOCTH B 3HAMEHATEJE Jpoou B

alSb+abls

9. Cokparure 1podr ———————
P APOOE 1p05 105

10. Pemmre ypaBHenue V4x? —3x —1=x+1

11. Pemmwre ypasuenue 0,23*2 = 0,0016
1 2

X X
12. HaiinuTe MHOKECTBO PEIICHU HEPAaBEHCTBA (Z) . (E) > 6*

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Yemy paBHO 3HaueHHe BhpaxeHus Vab , ecmu b = 5

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

16. Jau tpeyronpauk ABC. Ilnockocts, mapamiensHas npsmoit AB, nepecekaer cropoHy AC B Touke M, a
cropony BC — B touke K. KakoBa nnuna orpeska MK, ecau touka M — cepenuna croponsl AC u AB = 12
cMm?

17. Otpe3ok AB He nepecekaeT MI0CKOCTh o TOUKK A 1 B ynanens! ot 3o miockoctd Ha 9 cM u 13 cm. Uemy
PaBHO PACCTOSTHUE OT cepeuHBI 0Tpe3ka AB 1o miockoctu o?

18. Pasnoxwure Bexktop m(5; —17; 11) mo Bexropam 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 3HaYEHHH Y BBIIIOIHAETCS PABEHCTBO @+ b = 147

20. Tlpu mapamnensHOM mepeHoce obOpasom Touku A(-3;1;2) sBisiercs touka Aj(5;-1;4). Haiigute
o06pa3 touku B(-4;5;-7) mpu 3TOM napajiieIbHOM IEpEeHOcCeE.

Bapmuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAIICKHUT YHCIIO %?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p?
2. Cokpature ApoOb S5atpe -
3. Haiigute 3HaueHUE BRIpAKCHUS ﬁ + = _‘i:;zs . 6;2__3: npu a = 5,25.

4. KaxoBa o6iacts onpezenceuust pyakimu f(x) = Vx? — 6?

5. YkaxuTe MpOMEXYTKH BO3pacTaHusl (PyHKIMH, H300paXEHHOM Ha pUCYHKE.
T T D4 T




1 . .
6. IIpoBeputs, sBisieTcs U GyHkiwms f(x) = = YCTHOH MJIN HEYETHOH.

=
7. Boruucnute 3HaYCHUE BBIPAKECHUS Vﬁ —/3- Ei/S + 26

3
8. OCBO60,I[I/ITGCB OT UPPaAIOHAJIbHOCTU B 3HAMCHATCIIC ,I[pO6I/I %

9. Cokpature a1po0b

10.

11.
12.
13.

a0*5+(ab)0’25
(ab)0,25+b0,5

Pemmre ypaBuenue x + 3'3/x — 10 = 0

Pemure ypaBHenue 2°72 — 2% = 96

> 94

9 . 1\* [/4\*
HaI/I,I[I/ITe MHOX>XXECTBO peI_HeHI/II/I HepaBCHCTBa (E) . (;)

o 2
Haiinure 3nauenue Beipaxenns 0,09

14. Yemy paBHO 3HaYeHHE BhIpakeHus Vab ,ecnmu b = 7
15. Pemute ypaBHenue (x +4) + (x + 6) = 35
16.

17.

18.
19.
20.

Han tpeyronsuuk ABC. Ilnockocts, napamnensHas npsmoil BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anuna croponst BC, ecinun Touka M — cepennna otpeska AB u DK = 8
cm?

Uepes koHUbI oTpe3ka DP u ero cepenuny A mpoBeNeHBI MapaUIeNbHBIE MPSMbIE, KOTOPBIE IEPECEKAIOT
HEKOTOPYIO IUIOCKOCTh 0 B Toukax Dj, Py, A; cooTBeTcTBeHHO. Haiimute nimuny otpeska PPy, eciu otpesok
DP He nmepecekaeT miockocTs o u DD; =25 cm, AA; =13 cm.

Pasnoxute Bektop m(11; —4; 11) no Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

Jans! BexTops a(4;-2;y) u b(5;Y;-3). [pyu kakoMm 3HaYCHUH Y BBIMOJIHAETCS PABEHCTBO @ * b = 8?

[Tpu mapamrensHOM mepeHoce obpaszom touku A(-8;6;-3) sBisercs Touka Aj(3;-7;2). Haiigure
o06pa3 touku B(-1;-9;6) nmpu 3TOM napajieIbHOM IepeHoce.

6.3 IlpuMepsI pa3HOYPOBHEBBIX 32124 U 3aJaHUH

Bapuanr 1
Yactp 1

1. Haiimure Ay mns Gynkuuu y = x2, ecmu xo = 2,4x = 0,1.
2. Ha pucynke uzoOpaxen rpapuk ¢yHkuuua y = f(x), onpeneneHHoit Ha wunTepBaie (-9;8).

Omnpeznenute KOJIWYECTBO TOUEK C IIETOYMCICHHBIMU 3HaYEHHUSAMHU aOCIiicC Ha 3TOM MHTEpBaJle, B
KOTOPBIX IPOU3BOIHAS PyHKIMH f (X) MMOJIOKUTENbHA.

¥
.
// / \\
ps / . \ fl\J’:f(x)
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3. Haiitu untepsan Bo3pactanus pyHkiuu y = x* — 2x2,

4. Haiigure Touky MakcuMyma GyHkimu y = f(x), ecnu u3BectHo, uto f'(x) = —x? + 6x.
5. Haiinute HaumeHbIee U HauOoJIblIee U3 3HAYEHUN, KOTOPOE IPUHUMAET (PYHKIIHS

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

6. Haitnure nepsoobpasnyro ¢pyukiuu f(x) = —

5
7. Buiuucinte unterpan [

1

(6x+1)2°
dx

V2x—1

8. Ha kakom pucyHke n300pakeHO ceueHne Ky0a miockocTsio PRT?
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9. JIByrpaHHbIii yros, oOpa3oBaHHBIM MOxymiockocTsiMu o U B, paBeH 90°. Touka A ymaneHa ot
rpaHeil JaByrpaHHoro yria Ha 8 cM m 6 cm. Haiigute paccrosHue or TOYkd A 70 pedpa

JIBYTPAHHOI'O YIJIa.
10. Pemre ypasuenue 2x* — 5x% + 2 = 0.

o cl c2\ P
11. Haiigvre 3HaueHUE BLIPAXKEHHS (ﬁ — ?7) : A—i.
6

Yactb 2

12. HaiinuTe miomanas GUrypsl, orpaHMueHHON rpadukaMu QyHKIUN y = 2x, y = x — 2, x = 4.
o x2-1
13. Haiitu f'(1), ecnu f(x) = =1
14. HaiinuTe muiomaap NOJIHOM NOBEPXHOCTHU MPABUIBLHON TPEYTrOJbHOW MPU3MBI, €CIIM U3BECTHO, YTO
O6oxoBoe pedpo B § pa3 OoJbIle CTOPOHBI OCHOBAaHMS, @ CyMMa JUTHH BcexX péoep paBna 30.

C,
4,

BXe

\ B

15. Haitaute miomanps pomOa, JieXKallero B OCHOBAaHUM MHPAMUJIBI, €CJIM BBICOTA MUPaMHUABL 9 cM,
onuH u3 yrioB pom6Oa 30°. bokoBbie rpaHu 00pa3yroT ¢ MIOCKOCTHI0 OCHOBAHUS yroll, paBHbIH 60°.

16. Pemnte HepaBeHcTBO V2Xx — 3 > x + 5.
17. Pemmte ypasHenue 3*+2 + 3% = 10.
18. Vnpocrure Bepaxenue tg2a — sin’a — tgla sin’a
YacTs 3.
19. Pemure HepaBeHcTBO |x2 — 3x — 4| > 6.
20. PaBHOOGIpEHHBIH TPEYroJibHUK, OOKOBasi CTOPOHA KOTOPOro paBHa D, a yroa mpu OCHOBaHHH
paBeH [3, Bpamaercs BOKpPYr MpsSMOW, coaepkamieid ero ocHoBaHue. Halimurte miomnanb

MMOBCPXHOCTHU TECJIa BpallICHUA.

Bapuanr 2
Yacrs 1

1. Haiinure Ay miis GyHKIMU y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkuun Yy = f(x), onpexneneHHod Ha wuHTtepBaie (-9;8).
Onpeznenure KOJIWYECTBO TOUEK C IIETOYMCICHHBIMU 3HaYEHUSMHU aOCIFcC Ha 9TOM MHTEpBAJIE, B

KOTOPBIX pou3BoIHAs QPyHKIMH f (X) OTpUIaTEIbHA.
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3. Haiitu unteppan yobiBanus pynkuuu y = x4 — 2x2,
4. Haiimure Touky MuauMyMa GyHkuun y = f(x), eciu u3BectHo, uto f'(x) = —x? + 6x.
5. HaiinuTte HanMeHbliee U HAHOOJIbINICEe U3 3HAYCHUH, KOTOPOE MPUHUMAET (DYHKITHSI

y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].
6. Haiigute nepBooOpasuyto ¢pyakuuu f(x) = — !

(6x+1)2°
3 dx
7. Bpraucianre MHTET )
cure MHTErpan [ Wi
8. Ha xakom pucynke n3o0paxxkeHo ceueHue Kyoa miockoctbio ABC?
A A ) B A _
: B, : T A| ] \‘\ i \‘\
& B& ¢l AN
b (X | e o
S .~ S ‘.'_," S - C
1) 2) 3) 4)

9. JIByrpaHHbIid yroy, oOpa3oBaHHBIA MONYIIIOCKOCTsIMH o U 3, paBeH 90°. Touka A ymaneHa oOT
rpaHeil aByrpaHHoro yria Ha 9 cMm um 3 cm. Haligute paccrosHue ot Touku A 10 pebpa
JIBYTPaHHOI'O yIJIa.

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

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

10 5 AY’
Yacts 2
12. HaiimuTe momans Gurypsl, orpaHudeHHON rpadukaMu GpyHkuuid y = 4x,y = x — 3, x = 3.
2_
13. Haiitu f'(2), eciu f(x) = z2+1

14. Haiigute muiomia/ib NOJHON MOBEPXHOCTH MPABHIIBHOMN TPEYrOJbHON MPU3MBI, €CJIH U3BECTHO, YTO

60KoBOE pedpo B 5 pa3 OoJiblIe CTOPOHBI OCHOBAaHHUS, a CyMMa JIIMH Beex pédep paBHa 42.
C

A,

A B

15. Haiigute muomans pom0Oa, JeKalniero B OCHOBAaHUU MUPAMHUJIBI, €CIIM BBICOTAa MHUpaMUAbl 12 cwm,
oauH u3 yrioB pomba 30°. bokoBeie rpaHu 00pa3yrOT ¢ IIOCKOCTHIO OCHOBAHUS yroJI, paBHBIN 60°.

16. Pemmure HepaBeHcTBO V12X — 27 > x — 9.
17. Pemmte ypaBHenue 412 + 4% = 10.

Ssina 1+cos a
14+cosa sina

18. Ynpocrute BblpaxkeHue

Yacts 3
19. Pemmre HepaBeHcTBO |x2 — 6x — 1| > 6.



20. PaBHOOEApEHHBIN TPEYTOJIBLHUK C OCHOBAHHWEM & W YIVIOM O IIPH BEPIUIMHE BPAIIACTCS BOKPYT
IIPsIMOM, coAepIKallel ero ocHoBanue. Halaure romans NOBEPXHOCTH TeJla BPAILCHMUS.



