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1. OBIIASI XAPAKTEPUCTUKA PABOYEHl TIPOITPAMMBI  YYEBHOI
JUCHUILINHDI «BJ1.05 MATEMATHUKA»

1.1. MecTo nUCHUILINHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTeIbHOM NPOIrPaMMbI:
VuebHas mucnuIuimHa «MaTemaTuka» SBIsSETCS 00s3aTeIbHONM YacThio 0a30Boi  y4ueOHOM
JTUCIATIIINHON OCHOBHOM 00pa3oBaTeabHOM porpammbl B cooTBeTcTBUM ¢ PI'OC 10 criennaibHOCTH
40.02.03 I1paBo u cynedbHOe aIMUHUCTPUPOBAHHE.

1.2. llenn 1 ni1aHupyeMble pe3yJbTaTbl OCBOCHHS JMCIHHUIIIMHbI:

1.2.1. lleap AUCHMTIIIHHBI
Copep:xanue mporpaMmMbl 00111e00pa3oBaTeNbHON JUCIMUILTUHBI «MaTeMaTuka» HarpaBiIeHO

Ha JIOCTHXKEHHE Pe3yJIbTaTOB €€ n3ydeHusi B cooTBeTcTBUH ¢ TpeboBanusiMu @PI'OC COO ¢ yuerom
npodeccuonanbHoi HanpasneHHocTH PI'OC CIIO.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 0011€00pa30BaTeIbHON JAUCHUIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Copmepxanre  00meoOpa3oBaTeIbHON  AUCHUIUIMHBI  «MareMaTuka»  HampaBlIeHO Ha
JIOCTH>KEHHE BCEX JIMUYHOCTHBIX (nanee — JIP), MmeranpeameTHsix (nanee — MP) u npeameTHbIX (anee
—IIP) pesynbraroB 00yuenus, persiameHTHpoBaHHBIX PI'OC COO u ¢ yueToM mpuMeEPHO OCHOBHOM

o0OpasoBarenbHON ITporpammoit cpeanero oomero oopasosanus (IIOOIT COO).

JInyHOCTHBIE  pe3yJabTaThbl  OCBOCHUS  OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpaMMbl
00y4armuMuCcs JOHKHBI OTPa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOMIMXCSl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX yOEKICHUI, COOTBETCTBYIONINX TPAIUIIHOHHBIM IIEHHOCTSAM POCCHICKOTO
o0miecTBa, pacIIMpeHUe XU3HEHHOTO OIbITa W OMbITa ACSITEILHOCTH B MPOLECCE peau3aluu
OCHOBHBIX HaIlpaBJICHUN BOCIUTATEIbHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

rPAXKAAHCKOI0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIecTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB U OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPaBONOPSJIKA;

NPUHATHE TPAAULIMOHHBIX HAIMOHAIBHBIX, OOIICYETIOBEYECKUX TyMAHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh IPOTHUBOCTOSITH  HMJIEOJIOTMM HIKCTPEMH3Ma, HaAIMOHAlM3Ma, KceHodoouw,
JUCKPUMMHAIIUY TI0 COLMATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM IIPU3HAKaM;

TFOTOBHOCTbL BCCTHU COBMCCTHYIO HOCATCIIBHOCTL B HHTCPCCAX TIPaKIAAHCKOTO 06mecma,



y4acTBOBaTh B CaMOYIPABJICHHUH B 00IIEOOpa30BATEIHPHOM OPraHW3alldd U JETCKO-IOHOIIECKHUX
OpraHu3aIusX;

yMEHHE B3aUMOJCHCTBOBATh C COIIMATILHBIMI MHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIHSIMHU
1 Ha3HAUYCHHEM;

TOTOBHOCTbH K TYMaHUTAPHON Y BOJIOHTEPCKOM IESITEIBHOCTH;

NATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKON HICHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoOJy, 4YyBCTBAa OTBETCTBEHHOCTH nepen PonuHo, ropaocTu 3a cBoil Kpaii, cBoto Poauny,
CBOU SI3BIK M KYJIBTYPY, POIIOE U HACTOSIIEE MHOTOHAIMOHATILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOULIEHHE K TOCYJIapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U MPUPOTHOMY
HaCJEINIO, MaMITHUKAM, TpaJulusM HapoaoB Poccun, noctmkenusim Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX U TPYAE;

uaeiHas yoex1eHHOCTh, TOTOBHOCTh K CITY>KEHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTh 3a
€ro cyan0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMUTENSAM M (MJIM) IPYTHM Yi€HAaM CEMbH, CO3JaHHIO
CEMbUM Ha OCHOBE OCO3HAHHOTO IPUHATHS LUEHHOCTENM CEMEWHOW JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapoaoB Poccuu;

3CTETHYECKOI0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs ICTETHKY OBbITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

CIOCOOHOCTh BOCITPHHUMATDH PA3JIMYHBbIC BUIBI HCKYCCTBA, TPAJAUIIMA U TBOPUYECTBO CBOETO U
JIPYyTUX HAPOJOB, OIIYIIATh AYMOIIMOHATILHOE BO3JEHCTBUE UCKYCCTBA;

yOSKICHHOCTh B 3HAYUMOCTH IS JIMYHOCTH M OOIIECTBA OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTb K CAMOBBIPXEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH Ka4eCTBa
TBOPYECKOM JIMYHOCTH;

(u3nyecKoro BOCMTAHMS:

c(hOPMHUPOBAHHOCTH 3JJOPOBOTO M OE30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS K

CBOEMY 3/I0POBBIO;



MOTPEeOHOCTh B (PM3MUECKOM COBEPUICHCTBOBAHHMHM, 3AHATHUSX CHOPTHUBHO-03J0POBHUTEIHHON
JESATENBHOCTBIO;

AKTUBHOE HEMPHATHE BPEIHBIX MPUBBIYECK U MHBIX (JOPM MpUUMHEHUS Bpena (pu3udeckoMy u
IICUXUYECKOMY 370POBBIO;

TPYA0BOIr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K AKTMBHOH JI€ATEIbHOCTU TEXHOJIOIMYECKON M COLMAIBHOW HAINpPaBIEHHOCTH,
CIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHITH TAKYIO JESTEIbHOCTD;

UHTEpEeC K pasnuyHbiM chepam mpodeccruoHaNIbHON [esSTENbHOCTH, YMEHHE COBEpIlaTh
OCO3HAHHBIIN BBIOOp OyayIIel npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO U CaMO0OPa30BaHUIO HA MPOTSHKEHUHN BCEH JKU3HU;

JKOJIOTMYECKOIr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh ~ JKOJIOTUYECKOM  KYJIbTYphl, IOHHUMAaHHE BIHUSHUA  COIHAJILHO-
DKOHOMHUYECKUX IIPOLECCOB HA COCTOSHHUE NPUPOAHOM U COLMAIBHOM Cpefbl, OCO3HAHME
r7100aIbHOTO XapaKTepa AKOJIOTHUECKUX MPOOIIeM;

IJIAaHUPOBAHUE U OCYIIECTBICHHUE JCHCTBUI B OKPY:KAIOIIEH Cpelie Ha OCHOBE 3HAHUS IIeJIeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE EUCTBUN, IPUHOCSIINX BPE] OKPYKAOLIEH CPEE;

YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE KOJIOTHYECKHIE MOCIEICTBHS MPEIIPUHUMACMbIX
JIEUCTBUI, IPEIOTBPALLIATh HX;

pacUIMpEeHME OIbITA AESTEIBHOCTH IKOJIOTUYECKON HAITPABIECHHOCTH;

HEeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOLIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JMajore KyJbTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UYUTATEIbCKOM KYJBTYPBl KaK CPEICTBa B3aUMOACUCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUDA;

OCO3HaHUE LEHHOCTU HAyYHOH JESATENbHOCTH, FOTOBHOCTh OCYIIECTBIISTH IMPOEKTHYIO M
HCCIIEI0BATENBCKYIO ACSITENbHOCTh HHINBUAYAJIBHO U B TPYMIIE.

MeTanpeaMeTHbIe pe3yJIbTAThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl JOJKHBI
OTpaXkaTh:

OBiaieHHe YHUBEPCAJIbHBIMY YUYeOHBIMHU MIO3HABATEIbHBIMHU ACHCTBUAMMU:

a) 0a30BbIe JJOrHYecKHe AelicTBUA:

CaMOCTOSITENIbHO (D OPMYyNIMPOBaTh M aKTyaJlM3UpOBaTh MpoOJieMy, paccMaTpuBaTh ee

BCCCTOPOHHC;



YCTaHABJIMBAThH CYNIECTBEHHBIM MPHU3HAK WM OCHOBAHUS Ui CPaBHEHUS, KIACCH(PHUKAIMUA U
0000111eHN;

OTIPECTIATH IENU AeSITeILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPHH UX TOCTHKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pACCMAaTPUBAEMBIX SBJICHUSIX;

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTH, OIICHWBAaTh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIEACTBUN JESATEILHOCTH;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX TTPO0IIeM;

0) 0a30BbBIE HCCIENOBATEIbCKHE IeHCTBHS:

BJIAJIETh HABBIKAMH Y4YeOHO-MCCIIEIOBATEIBCKOW W TPOSKTHOW JEATEIbHOCTH, HaBBIKAMHU
paspelnieHus mpoodieM;

CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJOB PEUICHUS MPAKTHISCKHX
3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

OBJIQJICHUE BUJAMH JCATEIBHOCTH TI0 IOJIyYEHHIO HOBOTO 3HAHMS, €0 HHTEPIPETAINH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX CHUTYAIUSAX, B TOM YHCJIE MPU CO3TAHUU
y4e0HBIX M COITUAIBHBIX TPOEKTOB;

(dbopMHpOBaHNE HAYYHOTO THIIA MBIILICHHUS, BIaJJICHHE HAYYHON TEPMHHOJIOTUEH, KITIOYSBBIMH
TOHATUSIMH U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30oBaTENbHON ESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUSX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTYaJIM3MPOBAThH 337a4y, BBIIBUTATH TUIIOTE3Y
€e pelIeHus, HAXOJUTh apryMEHTHI JUIs JJ0Ka3aTelbCTBAa CBOUX YTBEPIKIACHUH, 33/1aBaTh TapaMeTPhI
U KPUTEPUU PEIICHHS,

aHAIIM3UPOBATH MOTYUYCHHBIE B XO/€ PEIICHUS 33a/]a4H PE3yJIbTAThl, KPUTHUYECKH OICHUBATH MX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIICHHBATh TIPUOOPETECHHBIH OIIBIT;

pa3pabarhiBaTh IUIAH PEIICHUS MPOOIEMBI C yYeTOM aHAIM3a UMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepUaTbHBIX PECYPCOB;

OCYIIECTBIISITh IICJICHANIPABICHHBI IMOMCK IEPEeHOCa CPEACTB M CIOCOOOB JICHCTBHS B
poeCCHOHATIBHYIO Cpey;

YMETh MIEPEHOCUTH 3HAHMS B TIO3HABATEILHYIO U MPAKTUYECKYIO 00JIACTH KUZHEICATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIX0IbI M PEIICHIS;

CTaBHUTH MPOOJIEMBI U 3aJ1a4H, OMTyCKAIOIINE aTbTePHATUBHBIC PEIICHHUS;

B) paborta ¢ nHgopmManmeii:

BJIAACTb HABBIKAMU IMOJTYYCHUA I/IH(bOpMaI_II/II/I N3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIBHO
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OCYIIECTBIISTh MIOMCK, aHATIU3, CHCTEMATU3ALIUI0 U UHTEPIPETALMIO HHPOPMAIIIH Pa3IMUHbIX BUI0B
U GOpM IMpeICTaBICHHUS;

CO3/1aBaTh TEKCTHI B PAa3MUYHBIX (popMaTax ¢ y4yeToM Ha3zHaueHUs WH(OpMAIMU M IEJIEBOU
ayJIMTOpUH, BBIOUpPas ONTUMAJIbHYIO (JOpMY MPEACTABICHUS U BU3yallu3alluu;

OLICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh MH(POpPMAIMU, €€ COOTBETCTBHUE IPABOBBIM U
MOpPaJIbHO-3TUYECKIUM HOpMaM;

UCIOJIb30BATh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTraHM3AIlMOHHBIX 3a7ad C CcOOJIIoJleHneM TpeOOoBaHUM
PrOHOMHUKH, TEXHUKH 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus, TPaBOBBIX U STUYECKUX HOPM,
HOpM UH(POPMAIMOHHON 0€30MaCHOCTH;

BJIaJIeTh HaBBIKAMHU PACIIO3HABAHUS U 3aIUTHI HH(POpMALUU, HH(OPMAIIMOHHON 0€3011acHOCTH
JUYHOCTH.

OBnageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMMU:

a) o01eHne:

OCYIIECTBISATH KOMMYHHKAIIUU BO BCEX chepax KHU3HH;

pacrno3HaBaTh HeBepOaJbHbIE CPEICTBA OOIICHMSI, TOHUMATh 3HAYEHHE COIMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallul U CMATYaTh KOH(MINKTHI;

BJIAJICTh Pa3IMYHBIMHU CIIOCOOAMU OOILIEHHS U B3aUMOJICHCTBHUS;

apryMEHTUPOBAHHO BECTH JIHAJIOT, YMETh CMr4aTh KOH(PIUKTHBIC CUTYallUH;

Pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

0) coBMecTHasl 1eiITeJIbHOCTh:

MOHMMATh U UCITIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAILHON pabOTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHI C y4eTOM OOLIMX HHTEPECOB, H
BO3MOXKHOCTEH Ka)kKJI0T0 YjeHa KOJUIEKTHBA;

MPUHUMATD LEIH COBMECTHON AESTEIbHOCTH, OPTaHW30BbIBATh U KOOPJIMHUPOBAThH JACUCTBUS
10 €€ JOCTHKEHHIO: COCTABJIATh TUIaH JIEHCTBUIA, paclpeieNsiTh POJId C yY€TOM MHEHHUI yUaCTHUKOB
00CyKJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHUBATh KaYECTBO CBOETO BKJIAJA M KAXKIOr0 yYaCTHHUKA KOMaH/bI B OOLIUI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeularaTb HOBBIE IPOEKTHI, OIEHMBATH MICH C TO3MIMU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBHSX pPEabHOTO, BHUPTYalbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

OCYIIECTBIISTh MO3UTHBHOE CTPATETHUYECKOE MMOBEICHUE B PA3IMUHBIX CUTYAIUSX, POSBIATH

TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIUATUBHBIM.
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OBnajeHne YHMBePCAJIbHBIMHU PerysiTHBHBIMH /1€iiCTBHUAMM:

a) cCaMOOpPraHM3aIUsA:

CaMOCTOSITENTLHO OCYIIECTBIATh ITO3HABATEIBLHYIO JCSITENBHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 337aUl B 00pa30BaTEIbHOMN JIEATEIBHOCTH U JKU3HEHHBIX
CUTYaLUAX;

CaMOCTOSITENIHO COCTABIIATH IJIAH PEHICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JieNaTh OCO3HAHHBIN BBIOOD, aprYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OILICHUBATH MIPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (hOPMHUPOBAHHMIO M TPOSIBICHHUIO IIUPOKON SPYIUIIUA B Pa3HBIX 00JIACTAX
3HAHMH, MTOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallMsM, BHOCHUTb KOPPEKTUBBI B JAESITEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HAaBBIKAMM TO3HABATENbHON peduieKCMM KaKk OCO3HAaHUS COBEPILAEMBIX NEHCTBUH U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB M OCHOBAHMUIA;

MCIOJIb30BaTh IPUEMBI pe(JICKCUU /ISl OLICHKH CUTYAaIllH, BEIOOpA BEPHOTO PEICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHUKEHHUIO;

B) IMOLMOHAJbHBII HHTEJVIEKT, Mpeanoaraomui c)opMHUpPOBAHHOCTD:

CaMOCO3HaHUSI, BKJIIOYAIOLIETO0 CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIMOHATIBHOMN Chepbl, OBITh YBEPSHHBIM B ce0e;

caMOperyJIMpOBaHMsl, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTh 32
CBOE TOBEJEHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHUSM U MPOSIBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOUIEH CTpEMJICHHUE K JOCTHXKEHHUIO MU U YCHexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE J€HCTBOBATH, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHME JApYTUX,
VYUTHIBATH €r0 TPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTH BBICTPAaMBaTh OTHOUICHHS C APYTUMHU
JIOJbMU, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3peliaTb KOH(IUKTHI;

r) IpUHATHE ce0sl U APYTUX JIIOAei:

MNpUHUMATh C€65I, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,
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MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX JIOACH MPH aHaJIu3€e pe3yIbTaToB JAesTebHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIIMOKH;

Ppa3BUBATH CHOCO6HOCTB IMOHUMATb MUP C MO3UIHUU APYTOT0O YCIOBCKA.

I[To yueOHOoMy mpeamery "Maremaruka" (BKJIO4ass Kypcel "Anrebpa u  Havana
MaTreMarudeckoro aHanuza', "I'eomerpusa’, "BepostTHocTh M cTaTucTuka') (0a30BBIN YPOBEHB)
TpeOOBaHUS K MpPeIMETHbIM pe3yJbTaTaM OCBOCHHUS 0a30BOr0 Kypca MaTEMAaTHUKH JIOJKHBI
OTpaXkaTh:

1) BmameHue MeTOAAMM JOKa3aTEJIbCTB, QJITOPUTMAMM peIlIeHUs 3ajad; yMEHHe
dbopMynpoBaTh ONpeAeNeHUsl, aKCUOMBl U TEOPEMBI, MPUMEHATh UX, MPOBOJUTH JOKa3aTEIbHbIE
paccyXICHHsI B XOJIe PELICHUS 3a7a4;

2) yMeHHe OnepupoBaTh MOHATHAMHU: CTEIICHb YMCIA, JOrapu(M YUCIA; YMEHUE BBITOIHATD
BBIUMCJICHHE 3HAUYE€HUN U TMpeoOpa3oBaHMs BBIPAKEHUH CO CTEMEeHSMH U Jorapudmamu,
npeoOpa3oBaHusl IPOOHO-PANMOHATILHBIX BRIPAXKEHUH;

3) YMCHHUC OIICPHUPOBATH MNMOHATUAMU: PALUOHAJIBHBIC, UPPALUOHAJIBHBIC, ITOKA3aTCJIbHBIC,
CTCIICHHBIC, JIOFapI/Iq)MI/I‘-IGCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHHA U HCPABCHCTBA, UX CUCTCMBI;

4) yMeHue OmepupoBaTh MOHATHAMH: (DYHKIHS, HENpepbIBHAS (QYHKIMs, HTPOU3BOIHAs,
nepBooOpa3Has, ONpeAeNeHHBIH WHTETrpall; yMEHHE HaxOJuTh IPOU3BOAHbBIE SJIEMEHTAPHBIX
(GYHKUIMH, UCTIOJB3Ys CIIPABOYHBIE MAaTEpUAIIbl; UCCIEA0BATh B MPOCTEHIINX CIydasx (QyHKIUU Ha
MOHOTOHHOCTb, HaXOJIUTh HAUOOJbIIME M HAaUMEHbIINE 3HAYCHUs (QYHKUUH; CTPOUTH Trpaduku
MHOTOYJICHOB C MCIOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOr0 aHalli3a; MPUMEHSITh MPOU3BOJIHYIO
IIpU pELICHUH 3a/1a4 Ha JBUKEHHE; pellaTh NPaKTUKO-OPUEHTHUPOBAHHBIE 33/Jaul Ha HAauOOJIbIINE U
HAaMMCHBIINEC 3HAUCHU A, HAa HAXOXKICHUC ITYTHU, CKOPOCTHU U YCKOPCHUS;

5) yMmeHue onepupoBaTh MOHATHAMHM: palloOHaTbHAs (YHKLIMA, MOKa3aTenbHas (QyHKIWMS,
creneHHas (yHKus, gorapudmudeckas (QyHKIUS, TPUTOHOMETpUUYECKHE (PYHKIHUHU, OOpaTHBIC
GYHKIIUHM; YMEHHE CTPOUTh I'padMKi U3YUEHHBIX (YHKIIMM, UCIIOIb30BaTh IpaKi MpU U3yUYEHUU
nmponeccoB u 3aBHCHMOCTeﬁ, npu pCeliCHUM 3aAda4 U3 APpYTUX y‘ICGHBIX npeaMeToB U 3aJia4y U3
peanbHON )KU3HM; BEIpAXXaTh (OPMYIIaMU 3aBUCIMOCTH MEX]y BETHUYUHAMU;

6) ymMeHHe pelaTh TEKCTOBBIE 331a4l Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOIIEHTHI, JOJIH U YacTH,
Ha JIBIKEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJOTH, 33Ja4yd M3 O0JIACTH YIIpaBJICHUS
JUYHBIMU U CEMEHHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKCHHS, YPaBHEHUS, HEPABEHCTBA M HUX
CUCTCMEI IO YCJIIOBUIO 3aa4U, UCCIICAO0BATD IMMOJTYYCHHOC PCIICHUC U OLICHHUBATDH HpaB,Z[OHOI[OGHOCTB
pe3ynbTaToB;

7) yMeHue OmepupoBaTh MOHATHUSMU: CpelHee apupMeTHUecKoe, MeAuaHa, HauOoJbllee U
HaMMCHBIICC 3HAUCHU A, pa3Max, JUCIICPCHUA, CTAHAAPTHOC OTKIIOHCHUC YU CIIOBOT'O Ha60pa; YMCHUC

U3BJICKaTh, MHTEPIPETUPOBATh HMH(OPMAIMIO, NPEICTABICHHYIO B TaOJMIax, Ha JUarpaMmax,
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rpaduKax, OTpa)XaroIlyr CBOWCTBA PeaTbHBIX IIPOIIECCOB U SBIICHHIA; TIPEACTABISTE HHPOPMAITUIO C
MIOMOIIIBIO TaOJIUI] U JUAarpaMM; UCCIIEA0BATh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C TPUMEHECHHEM
rpadM4ecKUX METOJIOB U SJIEKTPOHHBIX CPEJICTB;

8) ymMeHue onepupoBaTh MOHATHSIMU: CIyYalHBIN OMBIT U CIIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSTHOCTH C UCTIOIB30BaHUEM IPa(QUICCKIX METO/IOB;
OPUMEHATH (POPMYIIBI CIIOKEHUSI U YMHOXKCHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI U (HOPMYJIBI
IpY pEIIeHUH 337ay; OILICHWBATh BEPOSTHOCTH PEANbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHUE TIPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSX;

9) yMeHue onepupoBaTh NOHATHUAMHE: TOUKA, IPSAMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIH
yTOJl, CKpEIIMBAIOLIHECs MPSIMbIE, TapaJlJIebHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXTy IPSIMBIMH, YTOJI MEXKIY MPSIMOM U TIOCKOCTBIO, YTOJ MEXY TIOCKOCTSIMH, PACCTOSTHHE
OT TOYKH JIO TUIOCKOCTH, PACCTOSTHIE MEKIY MPSIMBIMH, PACCTOSTHIE MEKIY IJIOCKOCTSMHU; YMCHHE
UCIIOJIb30BAaTh MPU PEIICHUH 33J1a4u U3Y4YeHHBIE (DAKTHI U TEOPEMBI TNIAHUMETPHH; YMEHHE OLIEHUBATD
pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

10) ymeHHe omepUpOBaTh IMOHSATHSAMHU: MHOTOTPDAaHHHWK, CEYCHHE MHOTOIpaHHHKA, KO,
napajieNienue/, Ipu3Ma, nupamuaa, GUrypa u MoBEpXHOCTh BPALICHUS, IIWIMHAP, KOHYC, IIap,
cdepa, ceueHus GUTYpHI BpaIICHHS, INIOCKOCTh, Kacaromascs chepsl, MIUIMHAPA, KOHYCa, TUIONIA b
NOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, IWIMHApA, IUIOmAab cdepsl, o0beM Kyoba,
NPSMOYTOJIBHOTO TapaJUIeyeuIieia, MUPaMUIbI, TPU3MBI, IMIIMHApA, KOHYyca, Iapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKH WM TOBEPXHOCTH BpAICHUS, MX CEYCHHUS OT PYKH, C TIOMOIIBIO
YEpTEe)KHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CpEJACTB; yYMEHHE paClO3HaBaTh CHMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH NMPAaBUIIHLHBIE MHOTOTPAHHUKH;

11) ymeHue omepupoBaTh MOHSATHSIMHU: ABMKEHHE B MPOCTPAHCTBE, MOAOOHBIC (DUTYPHI B
NIPOCTPAHCTBE; UCIIOIB30BaTh OTHOIICHUE TUIOMIAICH TIOBEPXHOCTEH U 00BEMOB MOAOOHBIX (QUTYD
IIPH PEIICHUU 33]1aY;

12) yMeHre BBIYUCIATh T€OMETPUUECKHE BEIMYMHBI (JTTUHA, YTOJI, IUIO0IIA/b, 00BEM, TUIOIAIb
TIOBEPXHOCTH), UCTIOJIB3Ysl U3yUECHHBIE OPMYIIBI U METOBI;

13) ymMeHue omepupoBaTh MOHITHSMHU: MPSMOYTOJbHAS CHCTEMa KOOPAWHAT, KOOPIWHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEIEHHUE, YOl MEKIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BE/IEHHE BEKTOpa Ha YMCJIO; HAXOAUTh C IIOMOIIBIO HM3YYEHHBIX (Qopmyl
KOOPJWHATHI CEPEIMHBI OTPE3KA, PACCTOSTHUE MEXKIY JABYMS TOUKAMU;

14) ymeHue BbIOMpATh MOAXOAIINN U3YUCHHBIM METOJ IS PEIICHUS 3a/1auu, paclio3HaBaTh
MaTeMaruyeckue (akThl ¥ MaTeMaTUYEeCKHEe MOJCIN B MPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSX, B

UCKYCCTBE; YMEHME INPUBOJUTH IIPUMEPBl MATEMATHYECKUX OTKPBITUM POCCUHUCKOW M MHUPOBOM
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MaTeMaTU4YeCKON HayKH.

Ocoboe 3HaueHne y4eOHbIN npeaMeT «MaremaTruka» UMeeT Ipu GOPMHUPOBAHUU U PA3BUTUHI

00X KOMIIEeTEHIIHH.

B pesynbrare ocBoeHust 00111€00pa30BaTeIbHOT0 YUeOHOTO ITpeAMETa 00y JarOITUICS TIOJDKEH

3HATb U YMCThb:

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, BHIOMpATh THUIIOBBIE METOABI U CIIOCOOBI
BBINOJIHEHUS TPO()ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(PEKTUBHOCTD U KAYECTBO.

OK 4. OcymecTBiaTh MOUCK U WCIONb30BaHUE WHMOpMaIuu, HeoOXoauMon 11t 3HPEKTUBHOTO
BBITIOJTHCHU A Hpoq)eCCHOHaHBHBIX 3ajay, HpO(i)GCCHOHELHBHOI‘O 1 JINMYHOCTHOI'O paBBI/ITI/I}I.

OK 6. CaMoCTOSTEIbHO OIpeNeNaTh 3aJauyd MPO(PECCHOHATBHOTO M JMYHOCTHOTO Pa3BUTHI,
3aHMMaThCS CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIICHNE KBATH(DUKAIIH.

OO01IMe KOMIIETEHIIUU

[Inanupyemslie pe3ynbTaTsl

Oo6mue JuctumnimHapHbie

OK 2. - TOTOBHOCTb K  TpPyAy, | -BIAJETh  METOJAMU  JOKa3aTeJbCTB,
OpraHu30BbIBaTH OCO3HaHUE LIEHHOCTH | aITOPUTMaMU pELICHUS 3a1ad; YMEHHE
COOCTBEHHYIO MacTepCcTBa, TPY/I0II00HUE; GopMyIHpOBaTh OMpeeeHus, aKCHOMBI
JeATEIILHOCTD, .

- TOTOBHOCTh K AKTHBHOH | M TEOpPEMBl, IPUMEHATh WX, HPOBOAUTH
BBIOMPAThH TUITOBBIE
METOIBL H CTIOCOGHI JeATEIIEHOCTH JIOKa3aTeIbHbIE PACCYy)KICHUS B XOJE
Ty — TEXHOJIOTUYECKON U | peleHus 3a/1a4;
Npo(heCCHOHANBHBIX COIMAJIbHOM HANpaBICHHOCTH, | - yMETb  ONEPUPOBATh  IOHSATHUAMHU:

3a1a4, OIICHUBATh UX
3 PEeKTUBHOCTD U
Ka4yeCTBO.

CHOCOOHOCTh ~ MHUIIMHPOBATH,
IMJIaHUPOBATH n
CaMOCTOATCIIBHO BBITIOJIHATH

TaKYyIO ACATCIbHOCTD,

- HHTEPEC K pa3InIHbIM chepam
npodecCHOHATbHON
NeSITeTbHOCTH,

OmiafjieHre yHHBEPCATHHBIMHU
y‘-Ie6HI>IMI/I IIO3HABAaTCIIbHBIMHU

JICICTBUSIMU:

a) 0a30BbIC JIOTUYECKHE
JEUCTBUS:

- CaMOCTOSITEIIbHO
dbopmyIupoBaTh u
aKTyaJU3upoOBaTh  MpoOJieMy,
paccmaTpuBath ee
BCECTOPOHHE;

- YCTaHABJIMBATh

CYLIECTBCHHBIM IpU3HAK WU

CTETIeHb YHUCIIA, JOTapu(M YKCiIa; yMEHUE
BBIIIOJIHATh BBIYMCIICHUE 3HAYECHUW U
npeoOpa3oBaHuUs BBIPAKCHUI co
CTENEHAMU u norapupmamu,

npeoOpa3oBaHus JAPOOHO-PATMOHATIBHBIX

BBIPAXKEHUI;

- yMETh OIEPUPOBATH  IOHATHUIMH:
palnoHaIbHBIC, HUppalroHaIbHBIC,
IIOKa3aTCIJIbHbIC, CTCIICHHBIC,

norapuMuuecKre, TPUTOHOMETPHYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBIL;

- yMeThb
byHKIHS,

ONIEpUPOBATH  TOHATHSIMHM:
HempepbiBHAasA  (QyHKIuA,
POU3BOHAS, nepBooOpasHas,
OIIpeIeTICHHBIN UHTErpa; yMeTh
HAaXOJUTh TPOU3BOJHBIC 3JIEMEHTAPHBIX
byHKIHH,
MaTepHalbl; UCCIEAOBAaTh B MPOCTEUIINX

UCIIONB3Ysl  CIIPABOYHBIC

ciydasx (yHKIMM Ha MOHOTOHHOCTB,
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OCHOBaHHA JI1  CpPAaBHCHUA,

KJIacCU(UKAUU U 000OIICHNUS;

- ONpeNEATh e
JesATEeTbHOCTH, 3a/1aBaTh
napaMeTpsl M KpPUTEpUU UX
JOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTU U
POTUBOPEUHS B

paccMaTpUBaEMbIX SIBICHUSIX;
- BHOCUTh KOPPCKTHUBHI B
JIEATEIIbHOCTD, OLIEHHBATh
COOTBETCTBUE pE3yJIbTaTOB
IEeIsIM,  OLIEHWBAaTh  PUCKH
MTOCTEACTBHI AEATEILHOCTH;

- pa3BHBaTh KpEaTHBHOE
MBIIUICHHE  TIPU  PEHICHUH
YKU3HEHHBIX TTPOOJIEM

0) 6a30BbIE HCCIEI0BATEILCKIE
JCUCTBHUSA:

- BJIaJCTh HaBBIKaMHU y‘ICGHO-

HCCIICIOBATEIIHLCKOM u
MPOEKTHOMN NEeITEILHOCTH,
HaBBIKAMH paspenieHus
npo0Jem;

- BBISBJIATH MIPUYMHHO-
CJIEICTBEHHEIE CBSI3H n
aKTyaJU3UpPOBAThH 3a/1auy,
BBIJIBUTATh TUIIOTE3Y ee

pCIICHUA, HAXOANUTb apr'yMCHTDBL

Ui JOKa3aTeJbCTBA  CBOUX
YTBEPKICHHI, 3a7aBaTh
napameTpbl i KpUTEPUHU
penieHus;

- QHAJIM3UPOBATH IIOJIyYCHHBIE B
xone
pe3yJbTaThl,

pelieHus 3a71auu
KPUTUYECKH
OLICHMBAaTh UX JOCTOBEPHOCTD,
IPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

-- YMCTh NEPCHOCUTH 3HAHUA B

MI03HABATEIbHYIO u
MIPaKTUYECKYIO obnactu
KU3HEACATCIIBHOCTH,

HaXOJIUTh HaumOONbIINE U HaUMCHbBIIHNE
3HaYeHus (QYHKUUN; CTPOUTH Tpaduku
MHOT'OYJICHOB c UCTIOJIb30BaHUEM

anmapara MaTeMaTHYeCKOro aHaju3a;
NPUMEHSTHh MPOU3BOJHYIO MPHU PEIIEHUU
3aJa4 Ha JBUWKEHHE; pelaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4uu

HAuOONbIINE W HaNMEHBIIINE 3HA4YCHHA,

Ha

HA HAaxOXJCHHE TIYTH, CKOPOCTH U
YCKOPEHUS;

- yMeTh ONEPUPOBATH  TMOHATHUSIMHU:
parmoHanpHas (GYHKIUS, MOKazaTeabHas
byHKIHS, CTEIEHHAS byHKIWHS,
norapupMuueckas byHKIMS,
TPUTOHOMETPHUYECKHE byHKIHH,
oOpaTHble (PYHKIHUHA, YMEHHUE CTPOUTH
rpaduku M3Y4YEHHBIX byHKIHH,

UCITIONBb30BaTh TpaduKU TpPU HU3YYEHUH

IIPOLIECCOB M 3aBUCUMOCTEH,  IIpU
pelIeHNH 3a1ad4 U3 Jpyrux y4eOHbIX
IIPEAMETOB U 3a7a4 U3 PEAIbHOU KU3HU;
BbIpakaTh  (hOpMyJaMH  3aBUCUMOCTH
MEXy BEIIMYMHAMY;

- yMETb pemarbh TEKCTOBBIE 3aJadu
Pa3HBIX THUIIOB (B TOM YMCJIE HA IPOLICHTHI,
O W YacTH, Ha [BIDKEHUE, padory,
CTOMMOCTH TOBapoOB H YCIYyI, HaJIOTH,
3aJa4u U3 obactu yHpaBJICHUA JIWYHBIMU
U CEeMEWHbIMU (MHAHCAMH); COCTABIIAThH
BBIDQXCHMS, YPAaBHEHUs, HEPAaBEHCTBA U
1754 0 YCJIOBHIO 3aJayH,
HCCIIE0BATh IIOJYyYEHHOE pEIICHUE U

OLIEHUBATh MPaB0MoOI00HOCTh

CHCTEMBI

pe3yJIbTaToB;

- YMCETb OncprupoBaTh INOHATUAMU:

cpenHee  apudMeTHYEecKoe, MeEAHMaHa,
HauOoJbIllee UM HAWMMEHbIIEE 3HAYCHUS,
pa3max, TUcrepeus, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMeTb
U3BIIEKATD, UHTEPIPETUPOBATD
uH(pOpMallMi0,  TMPEACTAaBIEHHYI0 B
Tabnuiax, Ha Juarpammax, rpadukax,
OTpaXarolllyl0  CBOMCTBa

IPOLIECCOB |

peanbHbIX
SIBJICHUM; IIPEICTaBIATH

UHPOPMALIMIO C TMOMOIIBI0 TabaMIl |

12




- YMETb UHTETPUPOBATh 3HAHUS

nu3 pa3HI>IX Hp CAMCTHBIX
obacreii;

- BBIABUT'aThb HOBBEIC nuaeu,
npeJiaraTh OpPUTHHAJIbHBIC
TIOJIXOJTBI U PEIICHHUS;

u CITOCOOHOCTD X
HCIIOJIb30BaHMS B

IO3HABaTEJILHOU U COLTMATILHOU
MPAKTUKE

AuarpaMm; HUCCICA0OBATH CTATUCTUYCCKUC
JaHHBIC, B TOM YHUCIIC C NPHUMCHCHUCM
rpadM4ecKux METOJOB U 3JIEKTPOHHBIX
CPEICTB;

- yMeTb ONEpUpOBAThH
CITy4alHBIN OIBIT M CIy49ailHOE COOBITHE,
BEPOATHOCTh  CIy4allHOrO  COOBITHS;
YMEHHE BBIUUCIATH BEPOSITHOCTH €

IIOHATHUAMMN:

UCIIOJIb30BaHUEM I'pa(hUUECKUX METOJIOB;

OpUMEHATh  (QOPMYJIBI  CIOXKEHHS U

YMHOXEHUSA BEPOSITHOCTEH,
KOMOUHATOpHBIE (haKThl U (GOPMYIIBI IPH
pEILIeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTU
peanbHbIX co
CllyyallHBIMH  BEJIMYMHAMM;  yMEHHUE
IPUBOAUTH IIPUMEPHI POSBICHUS 3aKOHA

00JBIINX OPUPOJHBIX U

COOBITUH;, 3HAKOMCTBO

yucen B
OOIIECTBEHHBIX SIBJICHUSX;

- YMETh OIEpUPOBATH MOHATUAMU: TOUYKA,
npsiMas,

IJIOCKOCTh,  MPOCTPAHCTBO,

JBYTPaHHBIA  yTOJ, CKpPELIMBAIOIINECS
psIMBIE, MapajuieJIbHOCTh u
NEePHEHANKYISIPHOCTD MIPSAMBIX u
IIJIOCKOCTEM, YrOJ MEXy NPSIMBIMH, YTOJI
MEXAY MpsSMOM U IJIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSIMHM, pPAacCTOSSHUE OT
TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE MEKIY
pSIMBIMH, paccTosiHue MEXIy
IUIOCKOCTSIMHU; YMEHHUE UCNOIb30BaTh IpU

pelIeHuH 3a7ad H3ydyeHHbIe (aKThl U

TEOPEMBI TUIAaHUMETPUH; yMEHHE
OLICHHUBATh pa3Mepsl 00BEKTOB
OKPYXaroIlero MUpa;

- yMeTh ONEPUPOBATH  TMOHATHUSIMHU:

MHOTOTPaHHHK, CCYCHHE MHOTOIPAaHHHUKA,
KyO,
nMpaMuIa,

napaiesienumne],
burypa wu

BpaIlleHUsI, IIMHP, KOHYC, map, cdepa,
ceyeHns1 (pUTYpBI BpalleHUs, TIOCKOCTb,
Kacaromiascsi chepsl, IWIMHAPA, KOHYCA,
IUIOIa b~ TIOBEPXHOCTH  HHPaMHUIbI,
IOpU3MBI, KOHyCa, LOWIMHApA, IUIONIA[b

npusMa,
IIOBEPXHOCTH

cdeprl, 00beM Ky0a, HPSIMOYTOJBHOTO
napaJuieienuea, MUpaMHubl, TPU3MBI,

LUIUHApPA, KOHyca, Ilapa; YMEHHE
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n300paxkaThb MHOTOTpaHHUKHU "
MOBEPXHOCTU BPALLEHUS, UX CEUEHUS OT
PyKH, C  TIOMOIIBIO  YEPTEXKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB;
YMEHHME PpAacClO3HAaBaTh CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
IIPABWJIBHBIE MHOTOI'PaHHUKH;

- YMETb ONEPUPOBATH  INOHATUSAMU:
JBIDKEHUE B TPOCTPAHCTBE, MOJOOHBIE
¢urypsl B MpOCTPAHCTBE; HCIIOJIB30BAThH
OTHOLLIECHHE IUIOLIAJEH MOBEPXHOCTEH U
00BeMOB IOJJOOHBIX (PUTYp MPH pEIICHUN
3ajad4;

- YMETb BBIUUCIATH T'€OMETPUYECKUE
BEIMYMHBI (IVIMHA, yroji, IUIOWanb,
00BeM, IUIOIIAb IIOBEPXHOCTH),
UCNONb3ysl U3ydeHHble (HOPMyJBl U
METO/IBI;

- YMeTh ONEpUpOBATh  IOHATUSAMHU:
OpSIMOYTOJIbHAsE CHCTEMa  KOOpAMHAT,
KOOpAMHAThl TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAISIPHOE NIPOU3BEICHUE, YTOJl
MEXIy BEKTOpPaMH, CyMMa BEKTODPOB,
IIPOU3BEICHUE  BEKTOpAa Ha  YHCIIO;
HaXOAWTb C IIOMOUIBK0  HM3YyYEHHBIX
(dbopMysT KOOpIMHATHI CEPEANHBI OTPE3Ka,
paccTosiHUE MEXy IByMsI TOUKaMU;

- yMeTb  BbIOMpaTh  MOAXOISIIUI
M3YYEHHBII METOJ AJIs PELUEHUs 3aJauH,
pacro3HaBaTb MareMaTHueckue (akThl U
MaTEMAaTHYECKAE MOJIEIN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJIECHUSX, B MCKYCCTBE;
YMCHHE IIPUBOJIUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUH POCCHUCKOMN
Y MUPOBOM MAaTeMaTU4ECKON HAYKH.

- YMEeTh ONEpUpOBATh  IOHATUSAMHU:
OIIpeJieNICHNE, aKcuoma, TeopeMa,
CIICICTBHE, CBOICTBO, MpU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHIIBHBIC
bOpMyYITUPOBKU; YMEHHE (OPMYITHUPOBATH
obpaTtHoe " MIPOTHUBOIIOJIOKHOE
YTBEPKACHHUE, NPUBOAWTH IIPUMEPBI H
KOHTPIIPUMEPBI, UCIIOJIB30BATh  METOJ
MaTeMaTUYECKONM MHAYKLUUU; IPOBOAUTH
JIOKa3aTeNbHbIE  PACCYXACHHUS  IIpU
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pelIeHNH 3a/1a4, OI[EHUBATh JIOTUYECKYIO
IIPaBUIILHOCTb PACCYXKICHUM;

- yMeTb ONEpUpOBATh  IMOHATUSAMHU:
MHOXECTBO, ITOJIMHOKECTBO, OIEPAIIUN
Hajl MHO>KECTBaMU; yMEHHE
HCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapaT Ui ONHUCaHUs
pEabHBIX TMPOILIECCOB M SIBJICHHUN IpHU
pelIeHUH 3a/1a4, B TOM YHCIE U3 APYTHX
y4eOHBIX IPEAMETOB;

- YMETh ONEpPHPOBATh MOHATUAMU: rpag,
CBSI3HBIA Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH;  yMEHHe  3ajJaBaTh U
OTHCHIBATh rpadbl Pa3IMYHBIMU
croco0aMu; HCTOB30BaTh Tpadbl TpHU
pEILIeHUH 3a/1a4;

- yMeTb  CBOOOJAHO  ONEPUPOBATH
NOHATUSIMH: COYETaHHe, MNEePEeCcTaHOBKa,
YHCIIO COYETAaHHH, YUCIIO MEePEeCTaHOBOK;
6unom HploTOHA; yMeHHE MPUMEHSThH
KOMOMHATOpHBIE (DAKTBI M pPacCyKICHHS
JUISL pellieHus 3a1a4;

-yMeThb OIepupOBAThH MOHATHSIMHU:
HaTypaJIbHOE 4YHUCIO, LEeJO0e YHUCIIO,
OCTaTOK IO MOJYJII0, palloHaIbHOE
YHCIIO, UppanroHaIbHOE YHCIIO,
MHOXECTBa  HATypaJbHBIX, ENBIX,
palMoHaNbHBIX, JACHCTBUTEIBHBIX YUCEIT;
yMEHHE UCIOJIb30BATh MpU3HAKU
JIEIIUMOCTH, HauMEHbBIIINHN oOommit
JeNUTENh U HauMEHbIIee 0011ee KpaTHoe,
anroput™ EBkiuaa npu pereHuu 3aaad;
3HAKOMCTBO c Pa3IMYHBIMU
NO3ULIMOHHBIMHA CUCTEMaMH CUHCIICHHUS;

- yMeTb  CBOOOJHO  ONEPUPOBATH
HOHSATHSMHU: CTETeHb C LEJIBIM
mokaszarejieM, KOpPeHb  HaTypalbHOMN
CTENEeHH, CTENeHb C pallOHAIbHBIM
MOKa3aTeleM, CTETEHb C
NEUCTBUTEILHBIM (BEIIECTBEHHBIM )
nokasarenem, Jiorapudm uucia, CHUHYC,
KOCMHYC M TaHIEHC MPOU3BOJIBHOIO
)/ (IER

- yMeTb ONEpUpOBATh  IOHATUSAMHU:
TOKJECTBO, TOXKJIECTBEHHOE
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npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YypaBHEHHUH U
HCPABCHCTB, PaBHOCUIIBHOCTH
YPaBHEHUN, HEPABEHCTB U  CHUCTEM,
paloHaIbHbIE, UppalMOHANIbHBIE,
MOKa3aTeibHbIE, CTETeHHBbIE,
norapumuyeckre, TPHrOHOMETPUUECKHE
yYpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI;
YMEHHUE pEIIaTh YpaBHEHUS, HEPABEHCTBA
U CUCTCMbBI C TIOMOIIBIO PA3JIUYHBIX
IIPUEMOB; peuars ypaBHEHU,
HEpaBEHCTBA U CHUCTEMBI C MapaMeTpoM;
NPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI ISl PElleHUs] MaTeMaTH4YeCKIX
3aJa4 M 3aja4 U3 pazNU4HbIX o0nacteit
HayKHU U PEajbHOM KU3HU;

-yMETh CBOOOTHO OTICpUPOBATH
HNOHATUAMU: Trpaduk QyHKIMH, oOpaTHAas
byHKIHA, KOMITO3U LU byHKIMH,
auHeWHas — QYHKUMSA,  KBaJIpaTH4Has

¢GyHKUUMSA, cTeneHHas QYHKLIUS C HENbIM

nokasaresnem, TPUTOHOMETPHUYECKHE
byHKIHH, oOpaTHbIe
TPUTOHOMETPHUYECKHE byHKIHH,

HoKazaTenpHass W JorapudMuueckas
(GyHKIMU; yMEHHE CTPOHUTH Trpaduku
(GYHKUMH, BBIMTOTHATH TNPEOOPA3OBAHUS
rpaduKoB QyHKLUH;

YMEHHUE HCII0JIb30BaTh rpauku GyHKIUN
TSt U3y4YCHUS IPOLIECCOB "
3aBUCHMOCTEH NpU pEIICHWH 3a1ad H3
JIpYTUX Y4YeOHBIX TPEAMETOB U W3
pearbHOM JKM3HH; BRIpaXaTh (popMyIaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

yMEHHUe CBOOOJTHO OTIepPUPOBATH
MOHATUSAMH: YETHOCTb ¢byHKIMY,
[IEPUOJUYHOCTD ¢byHKIHY,
OrPaHUYCHHOCTD GyHKIHH,

MOHOTOHHOCTh ~ (DYHKIHH, OSKCTPEMyM
GbyHKIMH, HAWOOJbIIEE W HAUMEHbIIIEE
3HaueHHs (YHKIMHM Ha MPOMEXKYTKE;
yMEHHE  TpPOBOAWUTH  HCCIIEIOBAHUE
byHKIUY;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U
rpadpukd  QYHKUMH A0S peIIeHUs
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YpPaBHEHHH, HEpPaBEHCTB U 3adad C
napaMeTpamy; n300paxkaThb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA
peueHui ypaBHEHUM, HEPAaBEHCTB U HUX
CHUCTEM;

- yMeTb  CBOOOJAHO  OMNEPUPOBATH

TIOHSTHSIMH: MIOCJIeIOBATEIBHOCTbD,
apudMeTuuecKas mporpeccus,
reoMeTpuuecKas nporpeccus,
0OECKOHEUHO yObIBaro1as

TeOMETPHUYECKass MPOTPECCHs; yMEHHUE
3a/1aBaTh TIOCJENOBATEIIBHOCTH, B TOM
yluclie € TOMOUIbI0  PEKYypPPEHTHBIX
dbopmy;

- yMeThb ONEpUpOBaTh IMOHATUSAMHU:
HENPEPHIBHOCTh (PYHKIMU, ACHUMIITOTHI
rpaguka (QyHKIIMH, TepBas W BTOpas
pou3BOHAS (DYHKIIUU, TEOMETPUUECKUN
U (U3NYECKH CMBICT TPOM3BOJIHON,
nepBooOpasHas, oTpeaeTICHHBIH
WHTETPANI; YMEHUE HAXOAWTh ACHMIITOTHI
rpaduka (QyHKIIMU; YMEHHE BBIYHCISITH
MPOU3BOJIHBIE CYMMBI, [POU3BEACHUS,
YaCTHOTO M KOMHOO3MLIMH  (QYHKIUH,
HaXOAWTh YypaBHEHUE KacaTelbHOU K
rpaduxy GyHKINU;

YMEHHE UCTOIb30BaTh MMPOU3BOIHYIO IS
WCCIICIOBAHHUS byHKIUH, TUISE
HAXOXJICHUS HAWIYy4IlIero peIIeHUus B
MPUKIATHBIX, B TOM YHCIE COLHUAIbHO-
SKOHOMHMYECKUX M (PU3MUECKUX 3aJayax,
JUTSI OTIPEJICNIEHUS] CKOPOCTH U YCKOPEHHS;
HaxOJIUTh TUIOMIAAX M 00BEeMBbI (HUTYD C

IIOMOILIBIO UHTErpaa; IIPUBOJUTH
IIPUMEPBI MaTeMaTH4ECKOTro
MOJEIINPOBAHUS c IIOMOILIBIO

muddepeHIHaTbHBIX YPaBHEHU;

- yMeTh ONEpUpPOBATH  IMOHATHUSIMU:
KOMIUIEKCHOE  YHUCIIO,  CONPSDKCHHBIC
KOMIUIEKCHBIC YUCIIa, MOJTYJIb 1 apTyMEHT
KOMIUIEKCHOTO 4ucla, (opMa 3armucu
KOMIUIEKCHBIX 4HCel (reoMeTphuecKasi,
TPUTOHOMETPHYECKas 1 alreOpandeckas);
YMETh MPOU3BOAUTH aApUPMETHUECKUE
JNEHCTBUS C KOMIUICKCHBIMU YHUCIIAMU;
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OPUBOANUTH TPUMEPHl  UCIIOJIb30BAHUS
KOMILJIEKCHBIX YHCET;

- yMeTb  CBOOOJHO  ONEPUPOBATH
MOHITUSIMH: CpellHee apudMeTudecKoe,
MequaHa, HauOoJblliee M HaWMEHbIIEe
3HAYCHHS, pa3max, aHCIepCHs,
CTaHJApPTHOE OTKJIOHEHHE JUIS ONMHCAHUS
YHCIIOBBIX JIaHHBIX; YMEHUE UCCIIEI0BATh
CTaTUCTHYECKUE JAHHBIC, B TOM YHCIE C
OpUMEHEHHEM TpapHUuecKuX METOAOB M
SNIEKTPOHHBIX  CPEACTB;  rpaduyecku
UCCIIEIOBaTh COBMECTHBIC HAOIIOICHHUS C
IIOMOIIBIO HarpaMM pacCeHBAaHUS H
JIMHEHOMN perpeccuu;

- YMETh HaXOJUTh BEPOATHOCTH COOBITHIA
c UCTIOJIb30BaHUEM rpadguyecKkux
METOJIOB; IPUMEHSATH JJIs PEIICHNUS 33/1a4
GopMyBl  CIOXKEHUS U YMHOXXCHHS
BEPOSATHOCTEH, bopmyy MIOJIHOM
BEpOSATHOCTH,  ¢opmyny  bepHysin,
KOMOWHATOpHbIE (akTel U (OPMYIIHI;
OLICHUBATh  BEPOATHOCTH  PEANBHBIX

COOBITHIA; yMEHHUE OTIepPHPOBATH
NOHATUSIMH:  CIlydaiiHas ~ BEJIMYHHA,
pacrpeneneHue BEPOSITHOCTEH,

MaTEeMaTUYeCKOe OKUJAHUE, TUCTIEPCUs U
CTaHJApPTHOE OTKJIOHEHHE CIIy4anHOU
BEJIMYMHBI, (DYHKIUU pacupeleieHus Hu
MJIOTHOCTHU PaBHOMEPHOTO,
MIOKa3aTENIbHOT O u HOPMAaJIbHOTO
paclpenesieHuii; yMEHUE HCII0JIb30BaTh
CBOICTBA U3YUYEHHBIX paclpeeICHUN s
peumieHuss  3a4adg; 3HAKOMCTBO c
MOHITUSIMH: 3aKOH OOJBIIUX  YHUCEI,
METOJIbI BBIOOPOYHBIX  HCCIIETOBaHUI;
yMEHHue MPUBOAUTH MpUMEPDI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;
- yMeTb  CBOOOJAHO  ONEPUPOBATH
MOHATUSAMM: TOYKA, MPAMAsi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIydY, IUIOCKHI
yroJi, JIBYTPaHHBIA YTOJ, TPEXTPaHHBIN
yTOJ1, IEPECEKAIOIINECS, TapAJUIEIbHBIE U
CKpEIMBAIOIINECS MpsIMBIE,
napajyieIbHOCTh U MEPIEHIUKYISIPHOCTD
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OpSAMBIX M IJIOCKOCTEH, YIOd MEeXIy
OpSAMBIMH, YIOJ MEXIy HpsSAMOi U
IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMU;
YMEHHE HCIOJNb30BaTh TPU PEUICHUU
3a1a4 M3y4deHHBIE (DAKTBI M TEOPEMBI
IUIAHUMETPUH;  yMEHHE  OICHHMBAaTh
pa3Mepbl 00bEKTOB B OKPYKAIOLIEM MUDE;
YMEHHE  ONEpHUpoBaTb  HOHATHAMHU:
MHOTOT'paHHHK, CE4€HUE MHOTOTPaHHUKA,
NpaBUIbHBI MHOTOIpAaHHHMK, MpPU3Ma,
nupamuaa, ¢Gurypa M IOBEPXHOCTb
BpalleHUs, HWIHHAP, KOHYC, 1map, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYCHHUS KOHYyCa
U IWIMHAPA, NapajulelbHbIE OCH WM
OCHOBAHMIO, CEYCHHE IIapa, IMIOCKOCTh,
Kacaromiascsi cepsl, HUINHAPA, KOHYCa;
yMEHHe CTPOUTH CeyeHne
MHOT'OTPaHHUKA, n300paxkaTh
MHOTOT'PAaHHHUKH, (PUTYPBI U TOBEPXHOCTH
BpAIICHUs, UX CEUCHHs, B TOM YHCIE C
IIOMOILBI0  AJIGKTPOHHBIX  CPEJCTB;

yMEHHE MPUMEHSITh CBOICTBa
reOMEeTPUUECKUX PUTyp, CAMOCTOSATEIHHO
dbopMynupoBath oTpeeNeHus

U3y4aeMbIX (DUTYp, BBIIIBUTATh TUIIOTE3bI
0 CBOMCTBax u MpU3HAKaX
reoMeTpuueckux Guryp, o0OCHOBBIBATH
WIN ONPOBEPrarh MX; yMEHUE MPOBOJIUTH
KkjIaccupukanuio (GUryp mo pasnuyHbIM
IPU3HAKaM, BBINOJHATE HEOOXOJUMBbIE
JIONIOJIHUTEIIbHBIE TIOCTPOEHUS;

- yMeTb  CBOOOJAHO  ONEPUPOBATH
MOHATUSAMH: TUIOIAAb (QUTYPBI, 00BEM
¢Gurypsl, BeIMUMHA YyIIa, PaCCTOSHUE OT
TOYKHU JI0 TUIOCKOCTH, PAaCCTOSTHHE MEXKIY
PSMBIMH, paccrosiHUe MEXTY
IUIOCKOCTSIMH, TUIOIIAAb C(hepbl, IUIOMAIb
IIOBEPXHOCTU  HUPAMHUABI,  NPHU3MBI,
KOHyca, UWIUHApPa, 00BbeM  Kyo0a,
IPSAMOYTOJIBHOTO napaenenunena,
NUPaMU/bI, TPU3MBbl, IUIMHIPA, KOHYCA,
miapa; yMEHHE HaXOOUTb OTHOIIEHHUE
00BEeMOB MOAOOHBIX QUTYD;

- yMeTb  CBOOOJHO  ONEPUPOBATH
NOHATUSAMH: JIBUXKEHHUE, TapauleIbHbBII
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MEPEHOC, CUMMETPHS Ha IUIOCKOCTU U B
MPOCTPAHCTBE, MIOBOPOT, TPeoOpa3oBaHme
nonobus, momgoOHbIe (GUTYpBI;, yMEHUE
pacmo3HaBaTh paBHbIE U MOJOOHBIE
durypsl, B TOM 4HClIe B HPUPOE,
HCKYCCTBE, apXUTEKTYPE; yMeHHE
HCIIOJIb30BaTh reoMeTpUUYecKre
OTHONICHUSI, HAaXOAUTh T'€OMETPUUYECKUE
BEIMYMHBI  (IJIMHA, YTOJd, IUIOLIAMb,
00BeM) TIpHU pelIeHUH 3a7ad U3 JPYTHX
y4eOHBIX TPEIMETOB W W3 PEaTbHOU
KU3HU;

- yMeTb  CBOOOJAHO  OMNEPUPOBATH
MNOHATUSIMM:  NPSMOYTOJIbHAsl —CcHCTEMa
KOOpJMHAT, BEKTOpP, KOOPAUHATHI TOUYKH,
KOOpJMHATBl BEKTOpa, CyMMa BEKTOPOB,
IpOU3BEIEHHE BEKTOpa Ha  YHUCIO,
pasznokeHWe  BeKTopa 1o  Oaswucy,
CKaJsIpHOE TPOM3BEICHUE, BEKTOPHOE
MPOU3BENICHUE, YTOJ MEXIy BEKTOpPAMU;
YMEHHE HWCIONbh30BaTh BEKTOPHBIA H
KOOpJMHATHBI METOJ JJisi pelleHus
FeOMETPUUECKUX 3a/ad W 3a7ad JIPYrux
y4eOHBIX  MpPEeIMETOB;  OMNEepUPOBATH
MOHATUSMH: Matpuma 2x2 u  3x3,
OTIpeIeIIUTENb MAaTpHIIBI,
TEOMETPHYECKUI CMBICIT OTIPEACITUTENS;
- yMeTb MOJEIUPOBATh  peajbHbIC
CUTyallid Ha  S3bIKE  MaTEeMaTHKH;
COCTaBJISITh  BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI 1O yCIOBHUIO
3aJaud,  HUCCIENoBaThb  IOCTPOCHHbBIE
MOJIEIM C HCIOJIb30BaHUEM armapara
anreOpsl, MHTEPIIPETUPOBATH
MOJTyYEHHBIH pe3yJbTaT; CTPOUTH
MaTEeMAaTHYECKUE MOJEIH C TOMOIIBIO
TEOMETPUUECKUX TOHITHA W BEIUYUH,
pelIaTh CBA3aHHbBIE C HUMU MTPAKTHYECKHE
3aJaud; COCTaBIIATb  BEPOATHOCTHYIO

MOJIeh U UHTEPIPETUPOBATD
MOJTyYEHHBIH pe3ynbTarT; peiathb
MPUKIIaTHbIE 3aJa4n CpeacTBaMu

MaTEMaTHUYECKOI0 aHalIKu3a, B TOM YHCIIE
COLIMATILHO-3KOHOMHMUYECKOT O u
($U3MUIECKOTo XapakTepa;
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- YMEHHE BBIOMpATh MOAXOISAIIUNA METOJ

JUIsL  peuieHus  3aJayd; [OHUMaHue
3HAUMMOCTH MaTeMaTUKU B HU3YUYCHUU
MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBJICHUH; yMEHHE

3aKOHOB

pacrno3HaBaTth
MpOsIBIICHUE MaTeMaTUKd B
HCKYCCTBE, yMEHHE MPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUUA POCCHICKON

Y MUPOBOM MAaTeMaTU4ECKOU HAYKU

OK 4. OcymiecTBisTh
TIOWCK U
UCIIOJIb30BaHUE
nHpopmanuu,
HEOOXOTUMOMN IS

3¢ pexTUBHOTO
BBITIOJTHEHUS
poeCCHOHATBHBIX
3amad,
poeCCHOHAIBHOTO U
JTUYHOCTHOTO
pa3BUTHSL.

B obnactu IeHHOCTH HAYYHOTO

IIO3HaHUA:
-chopMHpOBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH u
00I11eCTBEHHOM MPAKTHUKH,
OCHOBAaHHOTO  HAa  JMaJore
KYJIBTYp,  CIIOCOOCTBYIOILETO

OCO3HAaHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUPE;
- COBEpUICHCTBOBAHUE

SI3BIKOBOM W 4YUTATEILCKOU
KYJIbTYPbI Kak CpeacTBa
B3aMMOJECHCTBUA MEXIY

JIOJbMU U NTO3HAHUS MUPA;
- OCO3HAHUE [ICHHOCTU Hay4YHOU
JeATEIbHOCTH, TOTOBHOCTb
OCYLIECTBIIAITh TPOCKTHYIO H
HCCIIEJOBATEIBCKYIO
JEATEIIBHOCTh MHIWBHYaJIbHO
U B TpyIIIE.

OBnaneHne yHUBEPCAaIbHBIMU
y4eOHBIMH  TI03HABaTEbHBIMU
JEHCTBUSMU:

B) paboTta ¢ nadopmarmei:

- BIIA/IETh HaBbIKaMU
NOJy4YeHHUs HUHPOpMaLUU U3
WUCTOYHUKOB Ppa3HbIX THUIIOB,
CaMOCTOSITENIBHO OCYIECTBIISATh
MIOUCK, aHam3,
CHUCTEMAaTU3ALUIO U
UHTEpIpeTalnio HHPOpPMaILUN
pa3IuyHBIX BHUIOB U (Qopm
IIPEJICTaBICHHUS];

- yMeTh ONEPUPOBATH  TMOHSATHUSIMHU:
parmoHanpHas (GYHKIUS, MOKazaTeabHas
byHKIHA, CTETICHHAs byHKIHA,
norapupMuueckas byHKIMS,
TPUTOHOMETPHUYECKHE byHKIHH,
oOpaTHble (QYHKIHUHU, YMEHHUE CTPOUTH
rpaduku M3Y4YEHHBIX byHKIHH,

UCITIOJBb30BaTh TpaduKU TpPU HU3YYEHUH

IIPOLIECCOB M 3aBUCUMOCTEH,  IIpU
pelIleHNH 3a1ad4 U3 Jpyrux ydeOHbIX

npeaMeToB U 3aJia4y U3 peanLHoﬁ KHN3HU;

BBIp@XaTh  (HOpPMyJaMH  3aBHCHMOCTH
MEXIy BeJIHINHAMHU;

- yMEThb ONEpUPOBATh  IOHATHIMHU:
TOXIECTBO, TOXJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHHU W
HCPABCHCTB, PaBHOCUIIBHOCTH
YPAaBHEHUN, HEPABEHCTB U  CHUCTEM,
panyoHaIbHBIC, VppaIMOHAIIHEIE,
THIOKa3aTelbHbIC, CTCTICHHEIE,

norapudmuyeckre, TPUrOHOMETPUUECKHE
YpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI;
YMETb pelliaTh ypaBHEHUS, HEpaBeHCTBA U
CUCTEMBI €

IIOMOIIBIO Pa3JINIHBIX

MIPUEMOB; pemars YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MapaMETPOM;
NPUMEHSTh YpaBHEHUS, HEPABEHCTBA, MX
CUCTEMBI JUIsl PelIeHUs MaTeMaTH4YeCKUX
3aJa4 M 3aJa4 U3 pasNU4HbIX olnacteit
HayKH U PeajbHOM KU3HU;
- yMeTb  CBOOOJAHO  OMNEPUPOBATH
MOHITUSIMH: JIBIDKEHUE, TapaieTbHBIN
IepeHOC, CUMMETPHUSI Ha TUIOCKOCTU U B
POCTPaHCTBE, TOBOPOT, IpeoOpa3oBaHue
nogo0HbIe  (UTYDBHI;

nmoaoous, YMETh
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- co3maBaTb  TEKCTHl B
pa3uyHbIX opMaTax ¢ yueToM
Ha3HaueHUs MHPOpPMALUU U

IEJIEBOM ayJTUTOPHH, BBIOHpAst

ONITUMATBHYTO dbopmy
NpeCTaBICHUS u
BU3YyaIIU3aINH;

- OLICHUBATh JIOCTOBEPHOCTH,
JICTUTUMHOCTb HH(OpMAIIHH, €€
COOTBETCTBUEC IMPABOBBIM U
MOpPaJIbHO-3THYECKHUM HOpMaM;
- UCHONB30BaTh  CPEJCTBA
nH(}pOpPMaAITMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHUI B peleHnn
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPraHU3aIlMOHHBIX  3aJa4  C
co0uroIeHeM TpeGoBaHUI
HPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHE],
pecypcocOepekeHus,
NPaBOBBIX U ATHUYECKUX HOPM,
HOPM WH(pOPMAITHOHHOM
0€30I1aCHOCTH;
- BJIAJICTh HaBBIKAMU
pacro3HaBaHusl M 3alIUTHI
uHopManuy,
UH(POPMALIMOHHOM

0€30I1aCHOCTH JINYHOCTH

pacro3HaBaThb paBHble U  MOJOOHBIE
¢urypel, B TOM 4YHCIIE B MpPHUPOJIE,
UCKYCCTBE, aApXUTEKTYPE; YMETH
HCII0JIb30BaTh TFE€OMETPUUECKHE

OTHOIIECHHSI, HAXOJUTh T'€OMETPHUYECKHE
BEJIMYMHBI  (JUTMHA, YTOJ, IUIOMIAJb,
00beM) TMpU PEIICHUH 3a7ad U3 JIPYTUX
yU4eOHBIX TMPEIMETOB W U3 pealbHOU
JKU3HU

OK 6.
CaMOoCTOSTEILHO
OTIPEICIIATh 3a7a49u
npo(hecCHOHALHOTO U
JUYHOCTHOTO
pa3BUTHS, 3aHUMATHCSI
caMmoo0Opa3oBaHHEM,
OCO3HAHHO
IUTAHUPOBATh
[IOBBIIIIEHHE
KBaTH(UKAITIH.

B oOactu JTyXOBHO-
HPABCTBCHHOT'O BOCITUTAHMS:

- c(hOpMHUPOBAHHOCTH
HpaBCTBeHHOI‘O CO3HaHUuA,
STUYECKOTO ITOBEICHMUS;

- CIIOCOOHOCTH  OILICHUBATh
CI/ITyaI_II/IIO nu HpI/IHI/IMaTB
OCO3HAaHHBIE pelIeHus,
OPUEHTHUPYACh Ha MOpPAIBHO-
HPaBCTBCHHBIC HOPMBI u
[IEHHOCTH;

- OCO3HAHHUC JIMYHOI'O BKJIa/la B
MOCTPOCHUE

Oymy1iiero;

YCTOMYUBOIO

- yMeTh ONICPUPOBATH  IMOHATHAMHU:
paloHaIbHbIC, UppaIMOHAIILHBIC,
ITOKa3aTeIbHBIE, CTEIEHHEIE,
norapuMuuecKre, TPUTOHOMETPHYECKUE
ypaBHeHI/IH n HepaBeHCTBa, UX CUCTEMBI,

- YMCTI: OHepI/IpOBaTB IIOHATUAMMN:
MHOFOI‘paHHI/IK, CCUCHUC MHOI‘OFpaHHI/IKa,
KyO, napajuieJenuIe], npu3Ma,
nupamua, ¢Gurypa W MOBEPXHOCTH
BpallleHus, IWIHHIP, KOHYC, IIap, cdepa,
cedeHus (UTYPBI BpallleHUs, IIOCKOCTD,
Kacaromasicsi cepbl, UINHAPA, KOHYCa,
Iiomaab

IMMOBCPXHOCTU nupamMubl,

MPU3MBbI, KOHYyCa, UWJIMHAPA, IUIOAAb

cdeprl, 00beM Ky0Oa, HPSIMOYTOJBHOTO
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- OTBETCTBEHHOE OTHOLIEHHE K
CBOMM pOJUTENSIM U (WJIH)

Ipyrum
CO3JAHHMIO CEMBUM Ha OCHOBE

YJICHaAM CEMbU,

OCO3HAHHOTO MPUHSATHS
IIEHHOCTEN ceMENHOU KU3HU B
COOTBETCTBHUU C TPAJAUIHSIMU
HapoaoB Poccuu;

OBnaneHrue yHUBEPCATbHBIMU
PETYISTHBHBIMU JCHCTBHUSIMHU:
a) CaMOOpTaHU3aLMsL:

- CaMOCTOSTEIILHO
OCYIIECTBIISTh
MO3HABATEIIbHYIO
JIeITCIIbHOCTD,
poOJIEMBI,
dbopMyIupOBaTh COOCTBEHHBIE

BBISIBIISITh
CTaBHTH u
3amaun B 00pazoBaTeIbHOU
NESATENIbHOCTH U KU3HCHHBIX
CUTYAIIHSIX;

- CaMOCTOSITENIBHO COCTABJISThH
MJaH pEeImeHUuss MPOoOJIeMBbl C
YYETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEU U
MPEANOYTEHU;

- JaBaThb OIICHKY HOBBIM
CHUTYAIHSIM;

CrocoOCTBOBATH
(hOPMUPOBAHUIO U TIPOSBICHUIO
HIMPOKON JIPYIUIIMH B Pa3HBIX

o0JlacTaAX 3HAHWN, IIOCTOSHHO

MOBBIIIATH CBOI
00pazoBaTenbHBIN u
KYJbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
UCIIO0JIb30BaTh MIPUEMBI
pedaexcun JUTSt OIICHKHU
CUTyalluu, BBIOOpAa BEPHOTO
pelIeHus;

- yYMeTb OLIEHUBAaTh PHUCKU H
CBOEBPEMEHHO MPUHUMATD

peILIeHUs 110 UX CHIDKEHHUIO;
B) YMOILIMOHAJIbHBIA MHTEJJIEKT,
MpEAIoNararo i
c(hOpMUPOBAHHOCTE:

napamjiciicnuicaa, nmupamMubl, IMPHU3MBI,

LUIUHApPA, KOHyca, Ilapa; YMEHHE

n300paxkaThb MHOTOTpaHHUKHU "
MIOBEPXHOCTH BpAIICHUS, UX CEUYCHUS OT
pyKH, C  TIOMOIIBIO  HYEPTENKHBIX
MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB;
YMETh paclo3HaBaTh CHMMETPHIO B
IPOCTPAaHCTBE; yMETh  pacllO3HABaTh
NpaBUJIbHBIC MHOTOTPAHHUKH;

- yMeTb

OncprupoBaTh INOHATUAMU:

OpSIMOYTOJIbHAsE ~CHCTEMa  KOOpAMHAT,
KOOpAMHAThl TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEIACHHE, YTl
MEXIy BEKTOpaMH, CyMMa BEKTODPOB,
MPOU3BEICHUE  BEKTOpa YHCIIO;
HAaXOAWTh C TOMOUIbI0  HM3YyYEHHBIX

dbopMyI1 KOOPAUHATHI CEPEIUHBI OTPE3Ka,

Ha

PACCTOSAHUC MCIKAY ABYMSA TOYKaMH
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BHYTpEHHEH MOTHBAIIUH,
BKJIIOYAKOIIEN CTPEMIIEHUE K
JOCTHXKCHHUIO 1I€JIM U YCHEXY,
ONTHMH3M, HHHMI[UATUBHOCTb,
yMEHUE JCHCTBOBATh, HCXOs
W3 CBOUX BO3MOYKHOCTEM;

- OMIIATUH,  BKJIIOYAIONIeH
CIIOCOOHOCTH IMOHUMATh
SMOIIMOHAIIFHOE COCTOSIHHE
IPYTHX, YYUTHIBATh €ro MpH
OCYILECTBIICHUU
KOMMYHHKAIIH, CIOCOOHOCTH K
COYYBCTBHIO n
COTIEPEKUBAHUIO;

- COIMaIbHBIX HaBEBIKOB,
BKJIFOUYATOIIINX CIIOCOOHOCTH
BBICTPAWBaTh  OTHOIICHHUS C
JIPYTHEMH JTFOJIbMU, 3a00TUTHCS,
MPOSIBIISITH UHTEpEC u
paspematb KOH(QJIUKTHI

2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O6beM yueOHOI THUCHUNIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCIUIITHHBI 318
B T.4.

OcHoBHoOeE coepxxaHue 172
BT. U..

TEOPETHUECKOE 00yUeHHe 94
[IPaKTUYECKUE 3aHATUS 78
IIpodeccnonanbHO-0pMEHTHPOBAHHOE CO/lep:KaHNe (coep:RaHue 56
NMPHUKJIATHOTO0 MOTYJIAA)

BT. U..

TEeOpeTUIecKoe 00ydeHne 4
[IPaKTUYECKUE 3aHATUS 52
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CamocrosiTesibHast padora

90

IIpomexyTounas arrecTanus (3K3ameH, Apyrue GopmMbl KOHTPOJIA)
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2.2. TemaTnuyecKHuii MJIaH U coepKaHUe YUeOHOM TUCHUIIUHBI «MaTeMaTHKa»
Pa3nen 1. IloBTopeHne Kypca MaTeEMaTUKH OCHOBHOM IIIKOJIBI

Paznen 2. [IpsiMble U IIIOCKOCTH B TPOCTPAHCTBE

Paznen 3. KooparHaThl 1 BEKTOPHI

Paznen 4. OcHoBBI TpuroHOMETpHUH. TpUroHOMeTpHUUYeCKUe PYHKITUN

Pasznen 5. KoMmmiekcHsle uncia

Pazgen 6. [lponsBoanast pyHKIINHU, €€ TPUMEHEHUE
Paznen 7. MHOrOrpaHHUKY U TEJIa BpalCHUS
Pazpnen 8. IlepBooOpa3Has GyHKIMH, €€ MPUMECHECHHE

Paznen 9. Crenenn u kopau. CrenenHas QyHKIUSA

Paznen 10. [loka3aTenbHast pyHKITUSA

Paznen 11. Jlorapudmsl. Jlorapupmuaeckas GyHKIus

Paznen 12. MuoxecTBa. DneMeHThI Teopuu rpadoB

Paznen 13. DneMeHThl KOMOMHATOPHUKH, CTATUCTHUKU U TEOPUU BEPOSTHOCTEH

Paznen 14. YpaBHeHuUs 1 HEpaBEHCTBA

Conepxanue y4eOHOro Marepuasa (0CHOBHOe H MPO¢ecCHOHAIBHO-

ba3oBbie 3HaHUS 1 YMEHHS 10 MAaTEMaTHKE B TPOPECCUOHATILHON U B TIOBCETHEBHOM
JeATEIbHOCTH.

HaumeHoBaHue pa3ieioB . Oo6bem dopmMupyemblie
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHON
U TeM 4yacoB KOMMETEeHI[HN
MOAYJb (MpH HAJTMYMHT)
1 2 3 4
OcHOBHOe coep:kaHue
Pasnen 1. TloBTopenue 14
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
OK-2, OK-4,

Tema 1.1 Coneprkanue yueOHOTo MaTepuana OK-6
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Llens u 3aa4u

MaTCMaTUKHU IIPpHU OCBOCHUUN

KoMOuHMpoBaHHOE 3aHITHE

CIICINAJIBHOCTHU

Tema 1.2 Coneprkanne yueOHOTo MaTepuana

Yucna u BBIYUCICHUA. I[eﬁCTBHH HaA MOJIOKUTCIIbHBIMHA U OTPHULATCIIbHBIMHA YU CJIAMU, OGBIKHOBCHHBIMI/I u

Bripaxkenus U | IECATHYHBIMHU JPOOSMH.

npeoOpa3oBaHUs .
JeiicTBus co creneHs Mu, (OpMYJIbl COKPAILIEHHOTO YMHOKCHHS.
KoMOuHHUpOBaHHOE 3aHATHE

Tema 1.3. IIpodeccuonaLHO-OPHEHTHPOBAHHOE COJlep:KaHue (CoAepPKAHUE MPUKJIATHOTO

['eomeTpus Ha MIOCKOCTH

MOYJIs1)

Buap! miaockux GUryp u uX 1Iomaib.

[IpakTuKO-OpHMEHTUPOBAHHBIE 337ja4l B KypCce T€OMETPHUH Ha IUNIOCKOCTH

[IpakTuueckoe 3aHsTHE

Tema 1.4

HpOI_[eHTHI)Ie BBIYMCIICHUA

Coneprxanue yueOHOTO MaTepuaia

[TpocThie mpoLEeHTHI, pa3Hble CIOCOObI NX BblunciaeHHs . ClI0KHbIE MPOLIEHTHI

[IpakTrueckoe 3aHsATHE

Tema 1.5

VYpaBHEHUS 1 HEPABEHCTBA

Conepxanue yueOHOTO MaTepuaia

Jlunelinble, KBaJpaTHBIC, IPOOHO-IMHEWHBIC YPABHCHUS M HEPABCHCTBA

[IpakTrueckoe 3aHsATHE
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Tema 1.6 Copepxanue yaeOHOTO MaTepHrala
Cucremel ypaBHeHMM H | CIOCOOBI pelICHUS CHCTEM JIMHCHHBIX ypaBHeHHU. [ToHsTHS: MaTpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Meron [Maycca. Cucrtembl HEITMHEWHBIX YpPaBHEHU. ’
CucreMbl HEpaBEHCTB
KombOunupoBanHoe 3aHstue
Tema 1.7 Coneprkanue yueOHOTo MaTepuana
BxonHoi KOHTPOJIb Boruncnenuss u mpeoOpa3oBaHusl. YpaBHEHUS U HepaBeHCTBA. [eomeTpusi Ha
MIJIOCKOCTH ’
KonTtponsHas pabora
Pasnen 2 Ilpsimble u 14
IVIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanue yaeOHOTO MaTepHrala
OcHOBHBIE nouaTus | [lpeaqmer crepeomerpuu. OCHOBHbIE TOHATHSA (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEPEOMETPUMU. npoctpaHcTBo).  OCHOBHBIE  akCMOMBI  cTepeomerpuu.  llepecekaromuecs, )
PacnionoxkeHue npsAMBIX M | mapajulelbHble M CKpelMBamomuecs  mpsmble. [Ipu3Hak W CBOWCTBO OK-2, OK-4,
IJI0CKOCTEN CKpeLIMBaroImuXxcs NpAMbiX. OCHOBHbIE TPOCTPAHCTBEHHBIE (DUTYPHI. OK-6
KoMOnHUpOBaHHOE 3aHATHE
Tema 2.2. Copepxanue yaeOHOTO MaTepuaa

[TapannensHble mnpsiMasgs W MiIockocTh. Omnpenenenune. Ilpusnak. CpoiictBa (C
nokazarenbeTBoM). [lapannensnble nminockoctu. Onpenenenue. [Ipusznak. CBolicTBa
(c noxazarenbcTBOM). Terpasap u ero snemeHTsl. [lapannenenunesn u ero 31€MeHTHI.
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[TapajienbHOCTE IPSMBIX,

CBolicTBa TPOTHBOMNOJIOXKHBIX TIpaHed M  JUAroHaled napaulelenuiena.

mpsMo M miockocry, | [loctpoenue ceuennii. Pemenue 3anay.
IIJIOCKOCTEN

KoMOuHUpOBaHHOE 3aHATHE
Tema 2.3. Cogepxanue yueOHOTO MaTepHrala
[lepneHUKyIAPHOCTD

NPSAMBIX, TIPIMOU 1
IJTIOCKOCTH, IIJIOCKOCTEHN

[lepnenaukynsapasle npsmslie. [lapamnenbHble npsiMble, NEPHEHAMKYJSIPHBIE K
mIockocTh. [Ipu3Hak NepneHIuKyJISIPHOCTH NPSIMOM M TIIOCKOCTH. JloKa3aTenbCTBO.
IleprieHauKyIs)p ¥ HAKJIOHHAs. IIpusnax

IlepnieHAUKyIsIpHBIE  IUIOCKOCTH.

NEPHEHAUKYIISIPHOCTH IIJIOCKOCTEN. [[oKa3aTenbeTBo.

PaccTosiHus B mpocTpaHCTBE

KoMOuHMpoBaHHOE 3aHITHE

Tema 2.4. Coneprkanue yueOHOro MaTepuana
Teopema o TpeX | Teopema o Tpex mnepneHgukymsapax. Jloka3aTenabCTBO. YTOJI MEXAYy HOpsSMON M
HEPIEHIUKYISIpax IUIOCKOCTBIO. YTOJI MEXY MIIOCKOCTSIMU
KoMOuHUpOBaHHOE 3aHATHE
Tema 2.5. IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COepPKaHMe (CoAepKaHUe TPUKJIAJTHOT0
MOIYJIAA)
[TapannensHele, ¥
NIEPIECHIUKYIISIPHBIE, AkcuoMbl  crepeoMeTpud. llepneHAuKyIsIpHOCTE HpSMOM M IUIOCKOCTH,
CKPEILMBAIOIINECS IPAMBIE | MAPAIIEIBHOCTh JIBYyX MPSIMBIX, NEPIEHIUKYISIPHBIX IUIOCKOCTH,

MEPIECHINKYISPHOCTD IIOCKOCTEMN

[IpakTrueckoe 3aHsTHE

Tema 2.6.

Copepxanue yaeOHOTO MaTepuala
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Pewmenne 3anau. IIpsmelie u
IJIOCKOCTH B IIPOCTPAHCTBE

PacnionokeHue mpsMbIX U IUIOCKOCTEH B MPOCTpAaHCTBE. llepneHaukyinsspHOCTs U
NapauIeIbHOCTD MPSMBIX U MI0cKocTel. CKpelnBaroImuecs npsmble

KoHnTtposbHas padota

2

Pasznen 3. Koopaunarsl u 10
BEKTOPBI
Tema 3.1 Copneprxanue yueOHOTO MaTepuana
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MPOCTpaHCTBe. [Ipocreiiimme 3amaunm B KOOpIWHATAX.
npoctpancTse. Paccrosnue | PaccrosiHue Mex Ity IByMs TOUYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka ’
MEXIy [JBYMs TOYKaMHU.
Koopnunatel  cepeaunbl | KoMOMHHPOBAHHOE 3aHSTHE
OTpe3Ka
Tema 3.2 Coneprkanne yueOHOTo MaTepuana 2
BekTopsl B IpoCTpaHCTBE.

BexTopsl B mpocTpancTBe. C10KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA OK-2, OK-4,
Yronm MexIy BEKTOpaMH. | Ha umcio. Komrmianapaeie BekTOpsl. CKalsipHOE IPOU3BEICHHE BEKTOPOB. OK-6
CrxansipHOe NpOU3BEICHUE | PasnoxkeHue BEKTOpA 10 TPEM HEKOMIUIaHapHbIM BekTopaMm. KoopauHaTsl BEKTOpa,
BCKTOPOB CKaJIIpHOE MPOU3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXKIY BEKTOpaMH, yroJl

MEXAY NPSIMOM U IIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU. Y PaBHEHUE IIOCKOCTH.

['eomeTpuyeckuil CMBICI OMPEACTUTENS 2X2

KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COepP:KaHue (CoAepPKaAHNEe PUKJIATHOTO 4

MOIYJISI)
[TpakTuko- ¥

OpUEHTUPOBAHHBIE 3aJlauH

KoopauHnatHas miockocTh. BeruuciaeHnue pacCTOSHUM M TUIOMIAIEH HA TJIOCKOCTH.
KonuyecTBeHHBIE pacyeThl
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Ha koopauHatHoH | [IpakTueckoe 3ansaTHE
IIJIOCKOCTH
Tema 3.4 Coneprkanue yueOHOTo MaTepuasa 2
Pemenue 3a7ad4.
JlexapToBbl KOOPAMHATHI B MPOCTpAHCTBE. BekTopsl B npocTpancTe. CloxkeHue u
KoopauHaTsl 1 BEKTOPEI
BbIUMTAaHUE BEKTOPOB. YMHOXKEHHE BEeKTOpa Ha 4uciio. KoMiiaHapHble BEKTOPBI.
CkansgpHoe TMpoW3BEACHHE BEKTOpPOB. PasnmokeHue BekTopa MO  TpeEM
HEKOMILJIaHApHBIM BeKkTopaMm. [Ipocteitiiue 3agaunm B koopauHatax. KoopauHaTsl
BEKTOPA, PACCTOSIHUE MEXAY TOUKaMH, KOOPAMHATHI CEpEANHBI OTPE3Ka, CKaIsIpPHOE
MPOU3BEJICHUE BEKTOPOB B KOOPJAMHATAX, YIOJ MEXJY BEKTOPaMH, Yrojl MEXIy
PsIMOM M TJIOCKOCTBIO, YTOJl MEXKAY MJIOCKOCTSIMU
KoHnTtposbHas padota
Pa3zgen 4. OCHOBBI 24
TPUTOHOMETPHUH.
Tpuronomerpuuyeckue
byHKun
Tema 4.1 Copneprxanue yueOHOTO MaTepuana 2
Tpuronomerpuueckue
Paguannas Mepa yrina. IIoBopoT Touku BOKpYr Hadana koopauHaT. OnpeneneHue OK-2, OK-4,
(GYHKIIUU  [TPOU3BOJIBLHOTO
CHUHYyCa, KOCUHYCa, TAHT€HCa U KOTAHIeHca. 3HAKH CHUHYyCa, KOCUHYyca, TaHTeHca U OK-6
yria, yacia. Paguannas u
KOTaHI'€HCA 110 Y€TBEPTAM. 3aBUCUMOCTh MEX1y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
rpajlycHas Mepa yria
KOTAHI€HCOM OJTHOTO M TOTO K€ yria
KoMOuHHUpOBaHHOE 3aHATHE
Tema 4.2 Coneprkanne yueOHOT0o MaTepuana 2
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OCHOBHEBIE
TPUTOHOMETPUIECKHE
TOXECTBA.

®opmyJibl TPUBEACHUS

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTAHT€HC YIJIOB O U
- o.. POpMyIIBI IPUBEICHUS

KoMOuHUpOBaHHOE 3aHATHE

Tema 4.3

Cunyc, KOCHUHYC, TaHTEHC
CyMMBI M Pa3HOCTH JIBYX
YIJI0B

Cunyc u KOCHHYC
JIBOWHOrO yriia. @opMyisl

IMOJIOBUHHOI'O yI'Jia

Conepxanue yueOHOTO MaTepuaia

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC

nBoiiHOro yrna. @opMmynbl  TOJOBUHHOrO yria. IIpeoOpazoBaHust CyMMBI

TPUTOHOMETPUYECKMX (YHKIMH B TPOM3BEACHUE M MPOU3BEACHUS B CYMMY.
IIOJIOBUHHOT'O

BrlpaxkeHne TpPUTOHOMETPHYECKMX (DYHKUMI dYepe3 TaHIeHC

aprymenTa. [IpeoGpa3oBanus mpocTeHIINX TPUTOHOMETPUYECKIX BBIPAKECHHH

KoMOuHMpoBaHHOE 3aHITHE

Tema 4.4 Coneprkanue yueOHOro MaTepuana

@yHKIMH, KX CBOWCTBA. — — —
Ob6nacTp onpeneneHUs U MHOXKECTBO 3HaYeHUN (yHKIHHA. YETHOCTH, HEYETHOCTD,

Cnoco0Osl 3a7aHus . 5

. nepuoANYHOCTh PpyHKIUNA. CriocoObl 3a1aHust GYHKIMI

byHKIMI
KoMOuHMpoBaHHOE 3aHITHE

Tema 4.5 Coneprkanue yueOHOTo MaTepuana

Tpuronomerpuueckue

¢byHKIMH, UX CBOICTBa U
rpaduku

OO6nacth ompeneneHruss U MHOXKECTBO 3HAYCHUN TPUTOHOMETPUUYECKUX (DYHKITUHA.
YETHOCTD, HEUETHOCTD, IEPUOIUYHOCTH TPUTOHOMETpHUECKUX (yHKIMi. CBOMCTBA
u rpaduky QyHKIMH y = oS X, y = sin X, y = tg X, y = ctg X.

KomOunupoBanHoe 3aHsTHE.
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Tema 4.6 Copepxanue yaeOHOTO MaTepHrala

[IpeobpazoBanue —
Cxartue 1 pacTskeHHe rpa)MKoB TPUTOHOMETPUUYECKUX (DYHKIMMI.

rpadgukoB

TPUTOHOMETPUYCCKUX [Ipeo6pazoBanue rpadUKOB TPUTOHOMETPUICCKHUX (QYHKITUI

byHKIMII
[IpakTrueckoe 3aHsTHE

Tema 4.7 IIpogeccuonaIbHO-0OPHEHTHPOBAHHOE COepPKaHMe (CoAepKaHUe NPHKJIATHOTO
MOIYJIAA)

Onucanne ¥

[IPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (YHKUUH B TPOoQecCHOHATBHBIX

IPOLIECCOB C  IOMOIIBIO
rpaduKoB QyHKIHI

3aJgadax

[IpakTnueckoe 3aHsTHE

Tema 4.8 Coneprkanue yueOHOTo MaTepuana
OO0patHsble —
OO6parHble Tpuronomerpuyeckue GyHkun. X cBolicTBa 1 rpaguku
TPUTOHOMETPHUYECKHE
byHKIIUN
KoMOnHHUpOBaHHOE 3aHATHE
Tema 4.9 Copepxanue yueOHOro Matepuasa
Tpuronomerpuueckue

YpaBHEHHUSI U HEPABEHCTBA

VYpaBHeHuHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUIECKUX YpaBHEHUHU OCHOBHBIX TUIIOB: IIPOCTEUIINE
TPUTOHOMETPUYECKHE YpaBHEHHs, CBOJALIMECS K KBaJpaTHBIM, pelIaeMble
pa3iokeHueM Ha MHOXKHUTEIH, OJHOPOIHBIE.

[Ipocreiiime TPUroHOMETPUYECKUE HEPABEHCTBA
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KomOunupoBanHoe 3aHsTHE.

Tema 4.10 Coneprkanue yueOHOTo MaTepuana
Cucrembl
TPUTOHOMETPUUYECKUX — —
. CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHHM
ypaBHEHU
KoMOuHMpoBaHHOE 3aHITHE
Tema 4.11 CopepxaHue yaeOHOTO MaTepHrala
Pemrenne 3amady. OCHOBEI —
[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHHUI. Pemenue
TPUTOHOMETPHH. .
TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB B TOM YMCIIE C MCIOJb30BaHUEM
Tpuronomerpuueckue . N
CBOWCTB (pYHKLHUH.
byHKIIUN
KoHnTtponbHas padota
Paznean S.

KoMniekcHbIe YHcIa

Tema 5.1

KomMmiuiekcHble yncia

Coneprxanue yueOHOTO MaTepuaia

[lonstTne xommuexkcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE 4YHCIA, MOAYJb U
apryMeHT KOMIUIEKCHOro 4uciaa. @Popma 3amMcu KOMIUIEKCHOTO — 4Mcia
(reomeTpuyeckas, TPUTOHOMETpHUECKas, anreOpandeckas). Apudmerndeckue
JENCTBUS C KOMIIJIEKCHBIMM YU CIIaMU

KoMOuHHUpOBaHHOE 3aHATHE

OK-2, OK-4,
OK-6
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Tema 5.2 CogepxaHue yaeOHOTO MaTepHrala 2
[Ipumenenue
BrinonHenue pacyeToB ¢ MOMOLIbI0 KOMIUIEKCHBIX yucell. [Ipumepsl ucnonb3oBanus
KOMIUIEKCHBIX YHCe
KOMIUIEKCHBIX YHCEe
[IpakTrueckoe 3aHsaTHE
Paznen 6. IlpomsBonHas 30
Gyukuumn, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue yueOHOTo MaTepuana 2
IlonsiTne  TIPOU3BOAHOMN. — -
Omnpenenennue YUCIOBOM IMOCIENOBATEILHOCTH U crocoObl ee 3anaHusi. CBoiCTBa
@opmysibl U OpaBuia _
YHUCIIOBBIX TMocieaoBareabHocTel. Onpenenenne mpenena IMocieqoBaTeIbHOCTH.
muddepeHmpoBaHus N
Borunicnenue  mpepenoB  mocnenoBarenbHocTed.  [lpemen QyHknuu  Ha
o6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenTta. [Ipupamenue
¢yHkumu. 3amaud, NOPUBOISIIME K TOHATHIO MPOW3BOAHOM. Ompenenenue
IPOM3BOIHON. AJITOPUTM OTBHICKAHUS POU3BOIHOM OK-2, OK-4,
OK-6
KoMOuHUpOBaHHOE 3aHATHE
Tema 6.2 Copepxanue yaeOHOTO MaTepraa 2
[IpounsBogHbIe CYMMBI, o 0
opmybl nuddepennmpoBanus. [IpaBuna quddepeHumrpoanus
pa3sHOCTH  TPOU3BEACHUS, pMyJIb A depenup p Auddepertp
YaCTHOTO
KoMOuHHUpOBaHHOE 3aHATHE
Tema 6.3 Coneprkanue yueOHOT0o MaTepuana 2
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IIpousBoaHbIe

TPUTOHOMETPHUECKUX
(byHKIMHA.
CIIOKHOM (DYyHKIIMH

[IpousBoaHas

Omnpenenenue cnoxHoi (GyHKuH. [Ipon3BogHAsT TPUTOHOMETPUYECKUX (DYHKITHA.
[Ipou3sBoaHas CIOXKHON (QYHKIIMU

KoMOuHUpOBaHHOE 3aHATHE

Tema 6.4

ITonsTie 0
HEMPEPBIBHOCTH (DYHKITUU.
Merox nHTEpBANIOB

Conepxanue yueOHOTO MaTepuaia

[onsarue HenpepsiBHON QyHKIMU. CBOMCTBA HepephIBHOHN (DyHKINH. CBA3b MEXKIY
HENPEPLIBHOCThIO U AU(B(EepeHIUpyeMOCTbI0 (YHKIMU B TOUYKE. AJITOPUTM
pELIEeHNs HEPaBEHCTB METOI0M UHTEPBAJIOB

KoMOuHUpOBaHHOE 3aHATHE

Tema 6.5 Coneprkanue yueOHOTo MaTepuasa
I'eomeTpruyeckuit u T — — —

. C€OMETPUYECKUNA CMBICT TPOU3BOJHOM HKIIUM — YIJIOBOW K03 duimeHt
busnueckuit CMBICII P 8 P A Pymxn Y N pru
HPO3BOHO KacaTeJIbHOM K Trpaduky (YHKIMH B TOYKe. YpaBHEHHME KacaTeldbHOM K rpaduky

GyHKIUN. AJTOPUTM COCTaBJICHHS ypaBHEHHs KacaTelbHOW K rpaduky (GyHKIUU
y=£(x)
KoMOuHMpoBaHHOE 3aHITHE
Tema 6.6 Coneprkanne yueOHOTo MaTepuana
Pusnyeckun CMBICII — — —
N ®usnueckuil (MEXaHWYECKHI) CMBICI NPOU3BOJAHOW — MIHOBEHHAas CKOPOCTh B
MIPOU3BOTHOM B )
MOMEHT BpeMeHH t: v = S’ (t)
po¢eCCHOHATBHBIX
3a7a4ax [IpakTrueckoe 3aHsaTHE
Tema 6.7 Copneprxanue yueOHOTO MaTepuaa
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MOHOTOHHOCTDb (PYHKLIMH.
Touku 3xcTpemyma

Bozpacranne u yObiBaHue (yHKIHMH, COOTBETCTBHE BO3pacTaHHsl U yObIBaHUS
¢yHKIMM 3HaKy Mpou3BoAHOW. IloHsATHE TNPOM3BOAHON BBICIIETO IOPSIKA,
COOTBETCTBUE 3HAKa BTOPOH NMPOU3BOAHOHN BBIMYKIOCTH (BOTHYTOCTH) (D)YHKIIMHU Ha
oTpe3ke. 3a7auyd Ha MakCUMyM M MHHUMYyM. [IOHATHE aCHMITOTBI, CITOCOOBI MX
onpeneneHus. AJIroOpuT™M HUcciefoBaHus (QYHKIMM U IOCTPOEHUs ee rpaduxa c

MOMOIIBIO TPOU3BOAHON. JIpoOHO-TMHEHHAsS QyHKITUS

KoMOuHMpoBaHHOE 3aHITHE

Tema 6.8

HccnenoBanue QyHKIUA u
MOCTPOCHHE TPaPUKOB

CopneprkaHue yueOHOTO MaTepraa

Hccnenoanne pyHKIIMU HA MOHOTOHHOCTh U TOCTPOEHUE TparKOB.

KoMOuHMpoBaHHOE 3aHITHE

Tema 6.9 HauOosbliee u

Conepxanue yueOHOTO MaTepuaia

HauMEHBIIIee 3HAYCHUS

byHKIMN Haxoxxnenne HamOOJBIIETO W HAMMEHBIIETO 3HA4YeHWH (DYyHKIMIH, MOCTpOoeHHE
rpauKOB MHOTOYJIEHOB C UCIIOJIb30BAHUEM arapara MaTeMaTHYecKOro aHalnu3a
KoMOuHMpOBaHHOE 3aHITHE

Tema 6.10 IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE COepPKaHMe (CoAepKaHUe TPUKJIATHOT0
MOIYJIsI)

Haxoxnenue y

ONTUMAJIBHOTO pe3yibTaTa
C MOMOIIBIO MPOU3BOTHON
B MMPAKTHYECKUX 3a7a4ax

Hanmenbiiee u Hanbospiiee 3HaUeHUE PYHKITUN

[IpakTrueckoe 3aHsATHE

37




Tema 6.11 CopepxaHue yaeOHOTO MaTepHraa 2
Pemrenne 3a7ad4. o 7 —
opMyJibl U mpaBuia auddepenunpoanud. MccnegoBanue QyHKIMM € TOMOIIBIO

[TpousBognas pyHkImu, ee pMYy . p AuQHEPEHIHP a bymin m

npousBogHoN. Hanbosmbiiee n HanMeHblee 3HaueHus QyHKIUN
IIPUMEHEHHE

KontponsHas pabora
Paznen 7. 42
MHOrorpaHHMKN M TeJia
BpallleHUs
Tema 7.1 Copepxanue yaeOHOTO MaTepHrala 2
Bepmunbl, pebpa, rpanu

[Tonsitue mMHOrOorpaHHuKa. ET0o s;meMeHTHI: BepiinHbI, pedpa, rpaHu. lnaroHans.
MHOT'OTpaHHUKA

Ceuenue. Boltykible 1 HEBBITYKIIbIE MHOTOTPAHHUKH

KoMOuHHUpOBaHHOE 3aHATHE

OK-2, OK-4,

Tema 7.2 Copneprxanue yueOHOTO MaTepuaa 2 OK-6
[Tpusma, ee

[onsarue npusmsl. Ee ocHOBaHust u OokoBble TpaHu. Bricora mpusmel. Ilpsmas u
COCTABJISIIOLIUE, CEYECHHE.

HakJIOHHas npusMa. [IpaBunbHasd npusma. Ee ceuenue
IIpsmMas u mnpaBuiIbHas
[IPU3MBbI Komb6unupoBanHoe 3aHsaTne
Tema 7.3 Copepxanue yaeOHOTO MaTepHraa 2

[Mapannenenunen, cBoicTBa MPSAMOYTOJLHOrO Napaiienenunena, kyo6. Ceuenue
Ky0a, mapasuienenumneaa
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[Tapannenenunen, Ky0. | KomOunupoBanHoe 3aHatue
Ceuenue Kyo0a,
napajuiesenuneaa
Tema 7.4 Coneprkanue yueOHOTo MaTepuana
IIupamuna, ee
[Tupamupa u ee sneMenTsl. Ceuenne nupamuasbl. [IpaBunbHas nupamua. Y ceueHHas
COCTaBJISIOLINE, CEUYCHHUE.
nupamua
[IpaBunbHas  mupammia.

VYceuennas nupamuaa

KoMOuHMpoBaHHOE 3aHITHE

Tema 7.5 Coneprkanue yueOHOTo MaTepuana
boxosas 51 MOJIHAsA — —
[Tnomans 60KOBOM U MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MOBEPXHOCTh MPU3MBI,
MU PaMHU/IbI
KoMOuHMpoBaHHOE 3aHITHE
Tema 7.6 Cogepxanue yaeOHOTO MaTepHrala
CummeTpust B KyOe,

napajuieienumnese,
MpU3Me, MUPaAMU/Ie

CumMmeTpusi OTHOCHUTEIBHO TOYKH, MPsAMOH, IuiockoctH. Cummerpusi B KyOe,
napasuiesienunesie, npusMe, mupamuse

KoMOuHMpOoBaHHOE 3aHITHE

Tema 7.7

[Tpumepsl
npodeccun

CUMMETpPUN B

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COepP:KaHue (COAepPKaAHNEe PUKJIATHOTO
MOJYJIs1)

CumMeTpHs B IpUPOJE, apXUTEKTYpPE, TEXHUKE, B OBITY

[IpakTrueckoe 3aHsaTHE
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Tema 7.8 CopepxaHue yaeOHOTO MaTepHrala
[IpaBunbpHbIE —
[TonsiTre mpaBUIbHOrO MHOTOrpaHHKUKa. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, ux
CBOICTBA
[IpakTrueckoe 3aHsTHE
Tema 7.9 Copepxanue yaeOHOTO MaTepHrala
Hunmuaap, ero

coctraBisromue. CeueHue

Humuaap u ero sneMenThl. CedeHne muMHApa (mapamuieibHOE OCHOBAHUIO U OCH).
PazBepTka unimHapa

LHWINHApA
KoMOnHHUpOBaHHOE 3aHATHE

Tema 7.10 IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE COepPKaHMe (CoAepKaHUe NPUKJIATHOTO
MOIYJIA)

Konyc, €ero y

coctraBisromue. CeueHue

Konyc u ero anementsl. CeueHne KoHyca (mapauieibHOE OCHOBAHUIO U TPOXOSIIEE

KOHycCa yepe3 BEepIINHY), KOHUYeCKHe ceueHus. Pa3BepTka koHyca
KoMOuHHUpOBaHHOE 3aHATHE
Tema 7.11 Copepxanue yaeOHOTO MaTepuala
VY cedeHHBbIN KOHYC. —
VYceuennslit konyc. Ero obpasyromas u Beicota. CeueHne yceueHHOro KOHyca
Ceuenue YCEUEHHOTO
KOHycCa
KoMOuHHUpOBaHHOE 3aHATHE
Tema 7.12 Copepxanue yaeOHOTO MaTepuala
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[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumuoe pacronoxxenue cdepsl U 1iockoctu. CeyeHue mapa,
cepsl

KoMOuHUpOBaHHOE 3aHATHE

Tema 7.13 CogepxanHue yaeOHOTO MaTepHrala

[Tonste 06 oOveme Tena.

OTtHomeHue 00BEMOB

MOIOOHBIX TET
[Tonsitue 06 oOwveme Tena. OObeM KyOa W HPSIMOYTOJBHOTO IMapajuieenuIe/a.
O6bem mpusmbl u  mwmwmHIApa. OTHOIIEHHWE OOBEMOB TOMOOHBIX  Tell.
I'eomeTpuueckuii cMbIC ONpeneanTeNs 3-ro nopsaka
KoMOuHUpOBaHHOE 3aHATHE

Tema 7.14 Cogepxanue yaeOHOTO MaTepHrala

O0BEMBI u IUIOIIAIHA

MOBEPXHOCTEN Tel

O6wembl upamu bl U KoHyca. O6bvem mapa. [1nomanu noBepxHocTel Tei

KoMOnHHUpOBaHHOE 3aHATHE

Tema 7.15 CopepxaHue yueOHOTO MaTepHuala
KoMmOunamun

KoMOuHaImm reoMeTpuiaeckux Tel
MHOTOTPAaHHUKOB H  Tel
BpallICHUS

[IpakTrueckoe 3aHsTHE
Tema 7.16 Coneprkanue yueOHOTo MaTepuasa
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I'eomerpuueckue
KOMOWHAIMH Ha MPaKTHKE

Hcnonp3oBaHnne KOMOMHALMN MHOTOTPAHHUKOB M TENl BPALICHUS B IPAKTHUKO-
OPHUEHTUPOBAHHBIX 3a7a4ax

[IpakTuueckoe 3aHsTHE

Tema 7.17 CopepxaHue yaeOHOTO MaTepHrala 2
Pemrenne 3a7adq.
OOBbeMBI 1 IJIOMIAAN TOBEPXHOCTH MHOTOTPAHHUKOB | TEJI BPAIICHUS
MHoOrorpasnHuku U Tela
BpallICHUS
KoHnTtponbHas padota
Pa3znea 8. 14
ITepBooGpa3nasn
byukuum, ee
NpuMeHeHue
Tema 8.1 Coneprkanue yueOHOTo MaTepuana 2
[TepBooOpasHas pyHKIUH. —
3amaya O BOCCTAaHOBJICHUHM 3aKOHA JBMKEHMSI MO W3BECTHON ckopocTH. [loHsTue
[IpaBuna HaXO0XXIICHUS o 5 .
uHTerpupoBanus. O3HaKOMJIEHHE C TOHSATHEM HHTErpaia U IMepBOOOpa3HON s
epBOOOPA3HBIX pHp p B p p Hu OK-2, OK-4,
bynkunn y=f(x). Pemenue 3agad Ha CBs3b MEPBOOOPA3HOW M €€ MPOU3BOIHOM, OK-6
BBIYKCIICHHE TEPBOOOpa3HON miis jaHHOM ¢yHKumMu. Tabmuma ¢opmyn s
HaX0XJIeHUs NepBooOpasHbIX. M3yueHne npaBuiia BEIYUCICHUS TEPBOOOpa3HOM
KoMOuHHUpOBaHHOE 3aHATHE
Tema 8.2 Copepxanue yaeOHOTO MaTepHrala 2

3amaun, MPUBOAIIME K TOHATHIO OINPEACICHHOTO HHTErpajga — O BBIUYHUCICHUU

IO KPUBOJMHEWHOW Tpalneuuu, O IepeMelleHud Touku. Ilonsarue
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[Imomane KpUBOIMHEUHOU
Tparneuunmu. dopmyia

Herorona — JleitOauna

orpeneN€éHHOro UHTerpana. I'eoMeTpuueckuii v GU3NYECcKHii CMBICT OIIPEICIIEHHOTO
uHTerpana. ®opmyna Herotona— JleitOnuma

KoMOuHUpOBaHHOE 3aHATHE

Tema 8.3

Heonpenenennsrit Hu
OIPEIECIICHHBIM UHTETPaJIbI

Conepxanue yueOHOTO MaTepuaia

Ilonsarue HCOMPCACIICHHOI'O UHTCTpaJla

KoMOuHUpOBaHHOE 3aHATHE

Tema 8.4

00
OIpEEeTICHHOM HHTErpae
Kak

Ilousarue

IJI0IIA U
KPUBOJIMHEHHOH TPaNeLu

CopneprkaHue yueOHOTO MaTepraa

I'eomeTprueckuii CMBICI ONPEIETICHHOIO UHTETpasa

KoMOnHHUpOBaHHOE 3aHATHE

Tema 8.5

OnpeneneHHblil UHTETpal B
KUZHU

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COepP KaHue (CoepKaHue MPHKJIATHOTO
MOTYJIs1)

I'eomerpuueckuii cmbic  omnpeneneHHoro wuHrerpana. @dopmyna Herorona -

JleiiOHMLIA.

Pemenne 3ama4 Ha MpUMEHEHHE WHTErpajia JIsl BBIYUCICHHUS (DU3NYECKUX BEITUYUH
15010 (0111601 (5

[IpakTnueckoe 3aHsTHE

Tema 8.6

Conepxanue yueOHOTO MaTepuaia
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Pemenne 3a7ad4.
[lepBooOpasHas pyHKIUH,
€€ IpUMEHEHHE

[TepBooOpasnas pynkmuu. [1paBuna HaxoxIeHUs IepBooOpa3HbIX. Ee mpuMmeHneHue

KoHnTtponbHas padota

Paznen 9.

Crenenn U KOPHH.
CrenenHnas pyHKuus

Tema 9.1

Crenennass (QyHkus, ee

ConeprkaHue yueOHOTO MaTepraa

[ToHsiTHE KOpHS N-OM CTENEHU U3 JACHCTBUTENBHOTO yuciaa. OyHKIMU ¥ = Vx ux

CBOMCTBA
cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0if CTENEHN
KoMOuHHUpOBaHHOE 3aHATHE

Tema 9.2 Coneprkanue yueOHOTo MaTepuana

[TpeoOpa3oBanue

BBIPDAKCHUIN C KOPHSAMH N-
OM CTEIEeHU

[IpeobpazoBanue UppalMOHATBHBIX BBIPAKCHHH

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3

CpoiicTBa  CTeIlEeHHU c
paloHaIbHBIM
JIEHCTBUTEIILHBIM
MoKa3aTeIIsIMHU

Coneprxanue yueOHOTO MaTepraa

[TonsaTue cTenenu ¢ IoOBIM pallMOHATBFHBIM MoKa3aTeneM. CTeneHHble GYHKINHU, UX
CBOICTBa U Tpaduku

KoMOuHMpoBaHHOE 3aHITHE

OK-2, OK-4,
OK-6
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Tema 9.4 CopepxanHue yueOHOTO MaTepHraa 2
Pemenne —
PaBHOCHIIBHOCTE HPPALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB. METO/IbI X PEIICHHUS.
MppalMOHATBHBIX -
. Pemenune uppanroHanbHbIX ypaBHEHUN U HEPABEHCTB
YpaBHEHUI U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHITHE
Tema 9.5 CopepxaHue yueOHOTO MaTepHrala
Crenenu " KOPHH. — —
Omnpenenenue creneHHoW (yHkuuu. Vcmonb3oBaHue ee CBOWMCTB NpHU PELICHUU
Crenernast GyHKIHS _
YpaBHEHU U HEPABEHCTB
KonTtponbHas padota
Pa3zgen 10. 14
IMoka3areabHast
Gyuxkuus
Tema 10.1 Cogepxanue yaeOHOTO MaTepHrala
[TokazarenbHast (pyHKIWMS, -
. Crenenb ¢ MPOU3BOJBHBIM JIEHCTBUTENBbHBIM MoOKazareneMm. OrmnpeneneHue
ee CBOICTBA . 8 OK-2, OK-4,
MOKa3aTeNbHON (YHKIMH, €€ CBOICTBa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM OK-6
nokaszaTesbHOM (yHKIHH. Pemenne moka3zaTtenbHbIX ypaBHEHUH (PYHKIIMOHAIBHO-
rpau4ecKuM METOI0M
2
KoMOuHHUpOBaHHOE 3aHATHE
Tema 10.2 Copneprxanue yueOHOTO MaTepuana 8
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Pemenne mokasaTenbHBIX
YPaBHEHUN U HEPABEHCTB

Pewenne 1okasaTenbHBIX YPAaBHEHMM METOJOM YpPaBHHUBAHUS I1OKa3aTeleH,
METO/IOM BBEICHUSI HOBOW MEPEMEHHOH, (PYHKIMOHATIBHO-TPAYUIECKUM METOIOM.
Pewienne nokasareabHbIX HEPAaBEHCTB

[IpakTrueckoe 3aHsTHE

Tema 10.3 Coneprkanue yueOHOTo MaTepuana 2
Cucrembl TOKa3aTeNbHBIX _
. Pemuienue cucrem noka3aTeiabHbIX YpaBHEHUH

YpaBHEHHIA

KoMOuHUpOBaHHOE 3aHATHE
Tema 10.4 Coneprkanue yueOHOTo MaTepuana 2
Pemienne 3a/1a4. — -

Pemienne mnokaszaTenbHBIX YpaBHEHUM METOJOM YpaBHUBAHMS I[OKa3aTenel u
[TokazatenbHas GyHKIM _ _

METOJIOM BBE/ICHUS HOBOM IepeMeHHOM. Pelllenne noka3aTebHbIX HEPABEHCTB

KontponbHas pabora
Pasznen 11. Jlorapudmnbl. 18
Jlorapudpmuyeckasn
Gyuxkuus
Tema 11.1 Coneprkanue yueOHOTo MaTepuana 2

OK-2, OK-4,
Jlorapugpm qucia. - - OK-6
. Jlorapudwm yucna. JlecATHIHBIA U HATYPATBHBINA JOTapru(MBI, YUCIIO €

Jecaruunspiit u

HATYypaJbHBIN JOTapu(MBbI,
YHCIIO €

KoMOuHHUpOBaHHOE 3aHATHE
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Tema 11.2 Copneprxanue yueOHOTO MaTepuana
CpoiictBa  sorapudmos. —
CgoiictBa sorapudgmon. Oneparus JorapuMUpOBaHUSI.
Onepanus
Jorapu(MUpPOBaHUS
KoMOuHHUpOBaHHOE 3aHATHE
Tema 11.3 Copneprxanue yueOHOTO MaTepuaa
Jlorapudmudaeckas

(dbyHKIHS, €€ CBOWCTBA

Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA

KoMOuHHUpOBaHHOE 3aHATHE

Tema 11.4

Pewmenne
JoTapu(PMUIECKUX
YPaBHEHUN U HEPABEHCTB

Cogepxanue yaeOHOTO MaTepuala

[lonarue norapudmuyeckoro ypaBHeHus. Ornepanus NOTEHUUPOBaHUA. Tpu
OCHOBHBIX METOJ[a pelIeHHs Jorapu(pMUUYECKUX YpaBHEHH: (YyHKIMOHAIBHO-
rpaduvecKkuif, MEeTOJ] MOTEHIMPOBAHUS, METOJ| BBEJCHHUS HOBOM IEPEMEHHO.

Jlorapudmuueckre HEpaBeHCTBA

KoMOuHUpOBaHHOE 3aHATHE

Tema 11.5

Cucremsl
JorapupMUUECKUX
YpaBHEHUU

Coneprkanue yueOHOTO MaTepraa

ANTOPUTM pELICHUS CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMHUUYECKHX
YPAaBHEHUN U HEPABEHCTB

KoMOuHMpoBaHHOE 3aHITHE
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Tema 11.6 I[IpodeccuonaIbHO-OpHEHTHPOBAHHOE COepP:KaHue (COAepPKaAHNE PUKJIATHOTO 4
MOIYJIA)
Jlorapudmsl B mpupone u y
TEXHUKE [Ipumenenue norapudma. Jlorapudmudeckas crupanb B npupoae. Ee
MaTeMaTUYeCKHe CBOMCTBA
[IpakTrueckoe 3aHsATHE
Tema 11.7 Copneprxanue yueOHOTO MaTepuana 2
Pemenue 3a/1ad4. i D — —
orapudmuueckas GyHkuus. Perenue npoctemumx gsorapupMuueckux ypaBHEeHHM
Jlorapudmsi. pud by P pud yp
Jlorapudmuaeckas
byHKIHS KonTtponbHas padota
Pazpnen 12. 10
MHuoxecTBa. JJIEeMEHTbI
Teopuu rpados
Tema 12.1 Copneprxanue yueOHOTO MaTepuaa 2
MHoxecTBa m m o
OHsITHE MHOXKecTBa. [lonMHOkecTBO. Onepaniiv ¢ MHOKECTBAMU
a pan OK-2, OK-4,
OK-6
KoMOuHHUpOBaHHOE 3aHATHE
Tema 12.2 IIpogeccuonaIbHO-OPHEHTHPOBAHHOE COepPKaHMe (CoAepKaHue TPUKJIATHOT0 2

Onepanuu ¢ MHOKECTBaMHU

MOTYJIs1)

OnepauHH C MHOXKECTBaMu. PelieHue IMPUKJIIAAHBIX 3aaa4
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[IpakTrueckoe 3aHsaTHE

Tema 12.3 Coneprkanue yueOHOTo MaTepuana 4

I'pader

[Tonsitue rpada. Cesa3ubIii rpad, AepeBo, ITUKII rpad HA MIOCKOCTH

[IpakTuyeckas pabora

Tema 12.4 Coneprkanue yueOHOTo MaTepuana 2

Pemienne 3a/1ad4. —
Onepanuu ¢ MHOXkecTBaMU. OnrcaHre peagbHbIX CUTyalluid ¢ TOMOIIBI0 MHOYKECTB.

MmuoxectBa, ['pappl 1 ux
[Ipumenenne rpaoB K peLIeHUIO 3a1a4

IPUMEHEHHE

KonTtponsHas pabora
Paszmen 13. DiaeMeHTHI 18
KOMOHWHATOPHKH,
CTATUCTHUKH W TEOPHHU
BEpPOsAATHOCTEM
Tema 13.1 Coneprkanue yueOHOTo MaTepuana 2

OK-2, OK-4,

OcHoBHbIE TIOHSATHUS OK-6

[lepecTanoBKH, pa3MeILEHUs, COUETAHHUS. }
KOMOWHATOPUKH

KomOunupoBanHoe 3aHsTuHe.
Tema 13.2 Copneprxanue yueOHOTO MaTepuaa
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CoOsblTHE, BEPOSATHOCTH

coObrtusa. CliokeHue |

YMHOXECHHUE BEPOATHOCTEU

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHSA. TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHIA.
VYciioBHast BEpOSTHOCTb. 3aBUCHUMBIE W HE3aBHCUMBbIE COOBITHA. Teopembl o0
BEPOSTHOCTH MTPOU3BEICHUS COOBITHIA.

KoMOuHHUpOBaHHOE 3aHATHE

Tema 13.3 IIpodeccrnoHaibHO-OPHMEHTHPOBAHHOE COeP:KaHKe (CoepKaHue MPUKJIATHOTO
MOTYJIs1)
BepositHOCTB B
npodeccnoHaTbHBIX OTtHOocUTEeNbHAST YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHUYECKOE
3aauax ompezaeneHue BeposTHOCTU. OI[eHKa BEPOSTHOCTU COOBITUS
[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprkanue yueOHOTo MaTepuana
JlMckpeTHas  ciy4aiiHas - - —
Bugpl ciywalinbix BenuuuH. OmnpeneneHue AUCKPETHOM CIydyalHOW BETUYUHBI.
BEJIMYMHA, 3aKOH ee _ Ll
3aKkoH pacrmpeiesieHuss JUCKPETHOM clydyalHOW BeIW4MHBL. Ee  4uciioBbie
pacrnpeaeneHus
XapaKTePUCTUKU
KoMOuHMpoBaHHOE 3aHITHE
Tema 13.5 Coneprkanue yueOHOro MaTepuana
3ajgaun  MaTeMaTH4eCcKOi —
Bapuauunonnsiii  psa. Ilomuron wactor u  rucrorpamma. CTaTUCTHYECKHUE
CTaTUCTUKU
XapaKTePUCTHKU psijia HAOII0JaeMbIX JTaHHBIX
KoMOuHMpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccrnoHaibHO-OPHMEHTHPOBAHHOE COleP KaHKe (CoepKaHue MPUKJIATHOTO

MOTYJIs1)
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CocraBienne TabIuIl U

JMarpaMM Ha MPaKTHUKE

[lepBuynHast 0OpabOTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe X mpeacTaBieHHE.
Haxoxxnenue cpeHUX XapaKTepUCTUK, HAOII0IaeMbIX JaHHBIX

[IpakTuueckoe 3aHsTHE

Tema 13.7

Pemrenne 3amau. DneMeHTEI
KOMOWHATOPUKH,

Conepxanue yueOHOTO MaTepuaia

Onementsl KoMmOuHatopuku. CoObITHE, BEpOSATHOCTH cOObITHA. CloXeHue u
YMHOKEHHUE BEPOATHOCTEN

CTAaTUCTUKU )41 TCOpUHn

BCPOSITHOCTEH KonTponbHas pabora 2

Pa3znen 14. YpaBHenuss u 26

HepaBeHCTBa

Tema 14.1 CogepxaHue yaeOHOTO MaTepHraa

PaBHOCHIIBHOCTB —

N PaBHOCHMIIBHOCTD ypaBHeHHMH M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI

YpaBHEHH U HEPaBEHCTB.
PABHOCHUJIBHBIX ICPEXOAaX B YPABHCHUAX U HCPABCHCTBAX. O6H_II/IG MCTOABI PCIICHUA

OO01re MEeTOIbI perIcHUs . .
YpaBHEHMIA: TEpexoa OT pPaBEeHCTBA (YHKIMH K paBEHCTBY apryMEHTOB ISt 2 OK.2. OK-4
MOHOTOHHBIX (DYHKIIUN, METO/ Pa3I0KEHUS Ha MHOKUTEIIH, METO]T BBEJICHUS HOBOI OK_6’ o

NepeMeHHOH, (QyHKIIMOHAEHO-TpapUUECKUi METOT

KoMOuHHUpOBaHHOE 3aHATHE

Tema 14.2

ConeprkaHue yueOHOTO MaTepraa

OO0111e METO/IbI pelICHHsI HEPAaBEHCTB: MEPEX0 OT CPAaBHEHMS 3HAUCHUH QyHKIIHIA K
CpaBHEHHIO 3HAUYEHUI apryMEeHTOB /Il MOHOTOHHBIX (DYHKIIMIA, METO/ HHTEPBAJIOB,
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I'paduueckuit MeTox | pyHKIMOHaNbHO-Tpadudeckuil Mmetoa. I'paduueckuii MeTox pemieHust ypaBHEHUH 1
pereHus ypaBHEHHH, | HEPaBEHCTB
HEPaBEHCTB
KoMOuHUpOBaHHOE 3aHATHE
Tema 14.3 Copepxanue yaeOHOTO MaTepHrala

YpaBHEeHUs 1 HEPABEHCTBA

¢ MOYIIEM Onpenenenne moxayns. Packpeitue Moaynst mno omnpeneneHuro. Ilpocreiimme
YPaBHEHHUs M HEPABEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXO0B B
OIPECIEHHBIX TUIAX YPAaBHEHUI 1 HEPABEHCTB C MOAYJIEM
KoMOuHUpOBaHHOE 3aHATHE

Tema 14.4 Coneprkanue yueOHOTro MaTepuana

YpaBHEHHUs U HEPABEHCTBA
C IIapaMeTpaMu

3HakoMcTBO ¢ napameTpoM. [Ipocreline ypaBHEHNS U HEPABEHCTBA ¢ IapaMETPOM

KoMOuHMpoBaHHOE 3aHITHE

Tema 14.5

CocraBiieHne U peUICHHE
npodecCHOHANBHBIX 3a/1a4
C IIOMOIIBIO YPaBHEHUU

IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COepPKaHUe (ColepKaHue MPHKJIATHOTO
MOTYJIs1)

Perrenune TeKCTOBBIX 3324 IPOPECCHOHATBHOTO COACPIKAHUS

[IpakTrueckue 3aHATUS

Tema 14.6

Pemenue 3a71a4.

YpaBHEHHUs U HEpABEHCTBA

Coneprkanue yueOHOTO MaTepraa

OO0rmue MeToabl pelieHusl ypaBHEHUNW. YPaBHEHHS U HEPABEHCTBA C MOJYJIEM H C
napaMeTpamu
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[IpakTrueckoe 3aHsaTHE

CamocTosiTesibHAsi padoTa Mo pasaenaM y4eOHOM QMCHUILIMHBI «MaTeMaTuka» 90
IIpoMexxyTouHasi aTTecTamus (3K3amMeH, Apyrue (popMbl KOHTPOJIs)
Bcero: 318
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3. YCJIOBUS PEAJTU3ALIMU TPOTPAMMBI OBIIIEOBPA3OBATEJILHOI
JUCIATLITAHBI

3.1. MarepuajJbHO-TeXHHUYECKAs 0a3a, HeoOXoaMMAas bif) §: OCYyIIeCTBJICHUSA
00pa3oBaTeIbLHOIO NMpPoIecca MO0 JUCUUILIHHE

Jns mpoBefeHHs Y4eOHBIX 3aHSATHH HCIOJB3YIOTCS y4yeOHBIE ayAMTOpUH, KaOMHET
MaTeMaTUKH, OCHAILEHHble OO0OpYIOBaHMEM U TEXHUYECKUMU CpEACTBAMHU OOyUYEHUS:
CHelualn3upoBaHHON MeOelblo, OTBEYAIOIIeH BCEM YCTAHOBIIEHHBIM HOpMaMm U TpeOOBaHUSIM;
IIK, WHTEpakTUBHON JOCKOW, MEPEHOCHOW ayAauo U BHACOANNapaTypor, MNepCOHATbHBIN
KOMIIBIOTEP WJIM HOYTOYK ¢ HEOOXOIUMBIM NMPOTPAMMHBIM OOECHEUYEHHUEM Ui TeMaTHYEeCKHX
WUTIOCTPAllMii ¥ JIEMOHCTpAlMii, COOTBETCTBYIOIIUX MpPOrpaMMe€ JUCHUIUIMHBI: KOMILJIEKT
y4eOHO-HArMAJHBIX TMOCOOMH; KOMIUIEKT O3JEKTPOHHBIX BHUIEOMATEpUAsIOB; 3aJaHUd Ui
KOHTPOJIbHBIX paboT; MpodecCHOHaTbHO OPUEHTUPOBAHHBIE 3a/IaHUs; MaTepraibl IK3aMEHa.

Jlist caMOCTOATENBbHOM paboThl 00YYaIOUIMXCS UCTIONB3YIOTCS TIOMELICHHUS, OCHAIIICHHBIE
KOMIIBIOTEPHON TEXHMKOW: MEPCOHANIbHBIE KOMIIBIOTEPHI C 10CTynoM K cetu MHTeprer u DUOC
KOJIJIeJKa, MPHUHTEPHI; CIEHUAIN3UPOBAHHONW MeOeblo, OTBEYAIOLIEH BCEM YCTaHOBJIEHHBIM
HOpMaM U TpeOOBaHUSM.

ﬂ.]'[f[ O6y‘ICHI/I$I HHBAJIMAOB W JIMLO C OI'PaHUYCHHBIMH BO3MOXHOCTIAMH 310POBbBA
KOJUICIKEM MOT'YT OBITH MpEACTABJIICHBI CIICHUAIM3UPOBAHHBIC CPEACTBA 06yLIeHI/ISI, B TOM 4YHUCJIC
TEXHUYCCKHE CPCACTBA KOJUICKTUBHOTO U HHAWBUAYAJIBHOI'O ITOJIB30BaHUA.

3.2. UudopmanuonHoe odecrniedeHne 00y4eHus
[leyaTHble W/UIH IJ1eKTPOHHBIE 00pa3oBaTebHbIe M HHPOPMALIMOHHBIE Pecypchl

OcHoBHas1 iuTEpaTypa
Martemaruka: anrebpa u Hayalla MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u Havana
Marematnueckoro ananuza. 10-11 kmacc : yueOHUK : 6a30BbId U yrayOnéuusiii yporau / 1. A.
Anumos, FO. M. Komnsirun, M. B. Tkauésa [u np.]. — Mocksa : [Ipocsemenune, 2023. — 464
c. — ISBN 978-5-09-108706-2

Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHaau3a, reomerpus. ['eomerpus. 10-11
KJace : yuyeOHUK : 6a30BbIi M yriayOnénusiit yposuu / JI. C. Atanacsn, B. @. byry3os, C. b.
Kanomues [u ap.]. — Mocksa : [Ipocsemenue, 2022. — 288 ¢. — ISBN 978-5-09-101565-2

JonoHuTEIbHAA JINTEPATypa
Boromornog, H. B. MaremaTuka. 3agauu ¢ pemieHus MY : yaeOHOe TOCOOHE IJIsi CPETHETO
npodeccuonansHoro oopazosanus / H. B. boromosno. — 2-e u3f., ucrp. u gomn. — MOocCKBa :
WznarensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccuonanbuoe o6pazosanue). — ISBN 978-
5-534-16211-0. — TexkcT : anekrponnsiii // O6pa3oBatensHas maatdgopma FOpaiit : [caiit]. —
URL.: https://urait.ru/bcode/530620

boromornog, H. B. Tlpaktudeckue 3ansTus mo maremaTuke B 2 4. Yacts 1 : yueOHOEe mocobue
ISl CpeiHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e u3n., nepepab. u
non. — Mockga : U3narensctBo FOpaiit, 2023. — 326 ¢. — (Ilpodeccronansnoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : anekrponHsiii // OGpa3oBaTenpHas
mnatdopma FOpaiit : [caiit]. — URL: https://urait.ru/bcode/512668



Boromonos, H. B. [lpakTuueckue 3aHstus 1o MmareMaTrke B 2 4. Yacts 2 : yueOHOe ocoOue
JUTs1 cpeHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-e u3n., nepepal. u
non. — Mocksa : U3garensctBo FOpaiit, 2023. — 251 ¢. — (IIpodeccronansnoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : anektponHsIi // ObpazoBaTenbHas
wiatgopma FOpaiit : [caiit]. — URL: https://urait.ru/bcode/512669

MaremMatuka : COOpHUK 3a/1a4 ITI0 OCHOBHOMY Kypcy : yaeOHO-MeTonuueckoe mocodue / H. 1.
3onorapeBa [u ap.] ; mox pen. M. B. ®enoroBa. — Mocksa : JlabopaTtopust 3Hanuit, 2022. —
270 ¢. — (BMK MI'Y — mkoie). — ISBN 978-5-00101-990-9. — TekcT : 31eKTpOHHbIH //
Yuusepcurerckas oudimoreka ONLINE : [caiiT]. — URL:
https://biblioclub.ru/index.php?page=book&id=690611

[Tepenbman, A. . 3anumarensHas reometpus / 5. U. [lepensman. — Mocksa :
W3narensctBo FOpaiit, 2023. — 264 ¢. — (OtkpsiTas Hayka). — I[ISBN 978-5-534-12883-3.
— Texkct : anexTponHsIi // O6pazoBatenbHas margopma FOpaiir : [caiiT]. — URL:
https://urait.ru/bcode/514438

Bbub6anorexa nuppoBoro 00pazoBaTeIbHOr0 KOHTEHTA:
https://urok.apkpro.ru/
https://lesson.edu.ru/catalog

IIporpaMmmHoe ofOecnedeHHe, HMCIOJIb3yeMOe IIPH OCYHIECTBJICHHH 00pa30BaTeIbHOIO
npouecca no JUCUMILIHHE

Microsoft Windows 10, Microsoft Office
Wurepuer-6paysep SAnnekc.opaysep,

AntuBupyc Windows Defender (Bxonut B coctaB oneparmonHoi cuctembl Microsoft Windows).

IIporpaMmmHoe oOecnieueHne 0Te4eCTBEHHOT0 MIPOU3BOICTBA
INDIGO

SAunexc.bpaysep
CB000IHO pacnpocTpaHsieMoe MPOrpaMMHOe odecriedyeHue
Adobe Reader mig Windows

Apxuarop HaoZip

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

JUCIHHUITINHBI
Ob6mas/npodeccuoHanbHasi Pa3znen/Tema THun oeHoYHbIX
KOMIIETEHI U MepOonpHUsITUSI
OK 2. Opranu3oBbIBaTh P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, | TectupoBanue
COOCTBEHHYIO JICSITEIIbHOCTb, 1.5,1.6 .
BBIOMPATH THIIOBLIE METO/IBI U YcrHblit onpoc
CIIOCOOBI BELITOJTHEHUS
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npodeccroHaNBHBIX 3a]1a4,
OIICHUBATH UX YPHEKTUBHOCTH U
Ka4ecTBO.

P2, Temsr2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temrr7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13, 7.14, 7.15,
7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temp1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 II-
o/c,11.4,11.5,11.6 II-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5 [1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

MaremaTnueckum
TUKTAHT

NuauBunyanbHas
CaMOCTOSITEIbLHAS
pabora

IIpencraBnenue
pe3yNIbTaToB
MPaKTHYECKUX padoT

3amuTa TBOPUYECKUX
pabot

3amura
WHIUBHY ATbHBIX
MIPOEKTOB

KonrponsHas pabora

Brimonnenune
JK3aMEHAIIMOHHBIX
3aJIaHUN

OK 4. Ocy1iecTBasiTh MOUCK U
UCIOJIb30BaHKE UHPOpMAITUH,
HEe0OXO0aAUMOM IS

3¢ (HEKTHBHOTO BHITIOTHEHUS
npodeCCHOHATBHBIX 33]1a4,
pohecCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHS.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
1.5,1.6

P2, Temsr2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

TectupoBanue
YceTHBIN onpoc

MatemaTuyeckuii
JOUKTAHT

NunuBunyansHas
caMOCTOSITeTbHas
paborta

IIpencrasnenue
pe3yabTaToB
MPAKTUYECKUX paboT
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P7, Temr17.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13, 7.14, 7.15,
7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrp1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1, 11.2, 11.3 II-
o/c, 11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5 [1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

3amuTa TBOPUYECKUX
pabot

3ammura
WHIMBHUTY ATbHBIX
MIPOEKTOB

KonrponsHas pabora

Brimonnenune
3K3aMEHAIIMOHHBIX
3aJIaHUN

OK 6. Paborars B KOJUIEKTUBE U

KOMaHJe, 3P PEKTUBHO
00II1aTHCS c KOJUIETaMH,
PYKOBOJICTBOM,
NOTPeOUTENSMHU.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
1.5,1.6

P2, Temsr2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temr17.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15,
7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temp1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

TectupoBanue
YceTHBIN onpoc

MatemaTuyeckuii
IIUKTAHT

NunuBunyansHas
caMOCTOsITeIbHAs
paborta

IIpencrasnenue
pe3yIbTaToB
MPAaKTUYECKUX paboT

3anmTa TBOPYECKUX
pabor

3armura
WHIUBUIYTBHBIX
MIPOEKTOB

KonrponsHas pabora

Brinonnenue
SK3aMEHAIIMOHHEIX
3aJaHuN
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P11, Temsr 11.1,11.2, 11.3 II-
o/c,11.4,11.5,11.6 Il-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 [1-o/c, 14.6
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