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1. IosicHUTEJIbLHAA 3aNMNCKA

Pabouas mnporpamma yueOHoro mnpeamera «MaremaTtuka» pa3paboTaHa Ha OCHOBAaHUU
tpeboBanuit ®I'OC COO misa peanuzanuu odpazoBatesbHOM mporpamMMbl 15.01.32 OnepaTop cTaHKOB C
IIPOrPaMMHBIM YIIPABJICHUEM.

VYuebublii mpeamer «MaTemaTHKa» BXOIMT B 00IIe00pa3oBaTeNbHBIA LUKJ, H3ydaeTcs Ha
yIiIyOJIEHHOM YPOBHE M YMTAETCSI Ha IEPBOM Kypce 00ydeHusl.

IInanupyemMble pe3yJbTaThbl H3y4eHUs1 YueOHOro npeamera «MaTremMaTukay.

B pesynbrate usydyeHus ydeOHoro mpeamera «MaremaTuka» CTYIEHT JIOJDKEH c(HOpMHUpPOBATh
CJIEIyIOIINE PE3YIIbTATHI

JInyHOCTHBIE:
Kon ®opmyauposka uz ®IocC COO Yrounennsiii JIP nis1 npeamera
MaTeMaTHKa
JIP 8 c(hOpPMHUPOBAHHOCTH POCCHIICKON TPaXKTAHCKOW | 4yBCTBO FOPAOCTH 3a CBOIO Ponuny,
WJEHTUYHOCTH, NaTPUOTU3MA, YBAKEHUS K OTBETCTBEHHOCTH niepea Poaunoi
CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTHU
nepen PoauHoM, rop10cTy 3a CBOM Kpaii, CBOIO
Ponuny, cBOM S3BIK U KYyJIBTYPY, IPOLLIOE U
HAaCTOsIIe€ MHOTOHAI[MOHAIBHOTO HAPOa
Poccuu;
JIP 24 TOTOBHOCTB K AKTUBHOM JCATEIBHOCTH (dbopMupOBaHKE aKTUBHOMI
TEXHOJIOTMYECKOM U COLMAIbHON JIeATEIIbHOCTH TEXHOJIOTUYECKON

HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULIMHUPOBATh, HAaIpaBJICHHOCTHU
IUIAHUPOBATDb U CaAMOCTOATCIIbHO BBIIIOJIHATD
TAaKYyI0 JCATCIbHOCTD,

JIP 34 OCO3HaHUE LIEHHOCTH HAYYHOU JIeATEIbHOCTH, OCO3HAHHUE LIEHHOCTH HAYYHOUI
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U JESATEIBHOCTH, TOTOBHOCTh
UCCIIEI0BATEIbCKYIO JESITEIbHOCTD OCYIIECTBIISATh IPOEKTHYIO U
VWHIVBUAYAJIBHO U B TPYIIIIE. HCCIJIEI0BATEIBCKYIO AESITENIEHOCTD

HHIWBHUIYAJIbHO U B I'PYIIIIC.

MertanpeaMeTHbIe:

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIbHBIMU JCHCTBHUIMHU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

CaMoCTOSITENNFHO  (OPMYJIUPOBaTh M aKTyallU3UpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHC;

yCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK WM OCHOBAHWS MJIsi CPaBHEHUS, KJIAacCU(DUKAIMU H
00001eHMST,

OTIpECTIATH 1NN AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH UX TOCTHXKEHUS;

BBISBJISATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHHSIX;

BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJIHTAaTOB IEJISIM, OIICHUBATH
PHUCKH TIOCIICACTBHIA e TSIILHOCTH;

pa3BHUBaTh KPEaTUBHOE MBIILIEHUE MPU PEIICHUH KU3HEHHBIX TIPOOIeM;

0) 60a30BbBIC UCCIIETOBATEIIbCKUE ICHCTBUS:

BIIQJIETh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENbCKOM ¥ TPOEKTHOW JEATeIbHOCTH, HaBBIKAMHU
paspernieHus npoouem;

CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB DELICHUS MPaKTUYECKUX
3a/1a4, MPUMCHEHHIO Pa3IUIHBIX METOJIOB TIO3HAHHS,



OBJIAACHUC BUIAAMU OCATCIIBHOCTHU 110 TIOJYUYCHUIO HOBOI'O 3HAHUA, €ro HWHTCPIIPCTALNU,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX CHTYalHsX, B TOM YHCJEC TPU CO3JaHUH
y‘-Ie6HI:IX " COLIMAJIBHBIX MMPOCKTOB,

(dbopMHpOBaHHE HAyYHOT'O THUIIA MBIIUICHUS, BIAJICHHEC HAYYHOW TEPMHHOJIOTHEH, KIFOUEBHIMU
INOHATUAMU U MCTOJaMHU,

CTaBUTh M (OPMYITUpPOBATH COOCTBCHHBIC 3a7adydl B 00pa30BaTENIbHOW JCATEIBHOCTH W
JKU3HCHHBIX CUTYAILIUAX;

BBISIBIISATh NIPUUUHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJIM3MPOBATh 3a/iady, BBIIBUTATh TUIIOTE3Y €€
pelIeHHs], HaXOAWTh apTyMEHTHI UIsS JIOKA3aTeJIbCTBA CBOMX YTBEPXKICHHMU, 3aJaBaTh IMapaMmeTpbl U
KPUTEPHU PELICHHUS;

aHAJM3UPOBATh IMOJyYCHHBIC B XOJIC PEIICHHs 3aJa4d Pe3yJIbTaThl, KPUTHUYECKU OLICHUBATH WX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCIIOBUAX,

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHHUBATh IPUOOPETEHHBIHN OIIBIT;

pa3pabarhiBaTh IUIAH PEIICHUs MPOOJIEMBI C yY4EeTOM aHalli3a MMCIOIIUXCS MaTepUalbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

OCYIIECTBIIAITh IICJICHANIPABICHHBI TOUCK TIEpeHOca CPEACTB M CIOCOOOB JEHCTBUS B
PO ECCUOHATIBHYIO CPEY;

YMETH NEPCHOCUTH 3HAHHM B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO o0JjacTu KUBHEACATCIIBHOCTH,

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUI'aTh HOBBIC UJICH, IPpCAJIaraTb OpUIrnHaJIbHBIC IIOAXOAbl U PCHICHUSA

CTaBUTH TPOOJIEMBI U 33J1a4M, JOMYCKAKIIUE aJIbTEPHATUBHBIC PEIICHUS;

B) paboTa ¢ nHpOpManueii:

BJIQJICTh HAaBBIKAMHU TOJYYCHUs MH(OPMAIMHM M3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYILECTBIISITh MOWCK, aHAJIM3, CUCTEMATH3alMI0 U MHTEPIpETannio HH(GOpMAIMK Pa3TUYHbIX BHJOB H
(bopM mpencTaBICHHS;

CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (QopMaTax € Y4YETOM Ha3HaueHus HMHQOpMalMM U LEIeBOU
ayJIUTOPUH, BBIOHPAsi ONTUMAIBHYIO (OPMY MPEICTABICHUS U BU3YaIU3alNY;

OLCHUBATL JOCTOBCPHOCTb, JICTUTUMHOCTDH I/IH(I)OpMaIII/II/I, €C COOTBCTCTBHUC IIPaBOBBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;

HCIIOJIB30BAaTh CPCACTBA I/IH(bOpMaHI/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B peIiCHUN
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OpraHM3allUOHHBIX 3aJad ¢ CcoOJroJeHHeM TpeOOoBaHUI
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHMEHBI, pecypcocOepeKeHus, MPaBOBBIX U ITHUUECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MacCHOCTH;

BJIa/IETh HAaBBIKAMU pAcCHO3HaBaHUS M 3allUThl MH(pOpMalnu, UHHOPMAIMOHHON O€30MacHOCTH
JUYHOCTH.

OBJ'IaI[eHI/IC YHUBCPCAIbHBIMU KOMMYHHUKATHBHBIMU JleﬁCTBPIfIMPII

a) obieHue:

OCYHICCTBIIATD KOMMYHHKAIIUNU BO BCEX C(l)ean KU3HU,

pacrio3HaBaTh HeBepOaJibHbIE CpeJCTBa OOIIEHHs, NMOHMMAaTh 3HAYCHHME COLMAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHUS;

APTYMCHTUPOBAHHO BECTHU JUAJIOT, YMCTb CMAT4aTh KOH(bJ'II/IKTHI)IC CUTyaluu,

Pa3BepHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

0) COBMECTHasl IeATEIIbHOCTh:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUIYaTbHON paboTHI;

BI)I6I/IpaTB TEMATUKY W METOAbl COBMCCTHBIX HeﬁCTBHﬁ C YUETOM O6HII/IX HHTECPECOB U
BO3MOXHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

IIPpUHUMATh LECIN COBMECTHOU ACATCIIBHOCTHU, OPraHN30BbIBATE U KOOPAWHHUPOBATH HeﬁCTBHH 10
ee JOCTIIKEHHUIO: COCTaBJATh IUIaH JIEHCTBUH, paclpeleNarTh PO C YYeTOM MHEHMH YYaCTHUKOB
00CYX/IaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KauyeCTBO CBOET0 BKJIaJa M KaXKJOr0 y4YacTHHMKAa KOMAaHJIbl B OOLIMI pe3ynbTaT IO
pa3zpaboTaHHBIM KPUTEPUSIM;



IpenjgaraTb HOBBIE IIPOEKTBI, OLIEHMBATb MWJEHM C IO3ULUU HOBM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPDJAMHUPOBAaTb U  BBINOJHATH paboOTy B  YCIOBUSAX pEaTbHOrO, BUPTYaJTbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

OCYIIECTBIATh IMO3UTUBHOE CTPATETMYECKOE IMOBEJEHUE B PA3IMYHBIX CUTYyalUsX, HPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBnazneHne yHUBEpPCAIIbHBIMU PETYJISITUBHBIMU JEHCTBUSIMMU:

a) caMOOpTraHU3alUs:

CaMOCTOSITENILHO OCYILIECTBIIATH O3HABATENbHYIO JACSITEIbHOCTD, BBISIBISTH IPOOJIEMBI, CTAaBUTh U
(dopMyaHpoBaTh COOCTBEHHBIE 331a4H B 00PA30BATEIBbHON JESITETBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH peUIeHHs] MpoOJeMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYAalIHIM;

pacimpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JieJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM HPYAMIMH B Pa3HbIX 00JacTIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTb, OLICHUBATb
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HABbIKAMHU I103HABATEIbHOW pPEQIIEKCUM KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUI U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIIOJIB30BATh PUEMBI pe(IICeKCHUH /ISl OLIEHKH CUTYaIlUH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHUKEHHUIO;

B) YMOIIMOHAJIbHBIA UHTEJUIEKT, MPEIoIaralomuii copMupoBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAOIIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBLHOE COCTOSIHUE, BUICTh
HaIPABIICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIILHOU c(hephl, OBITH YBEpEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHMMAaThb OTBETCTBEHHOCThH 3a
CBO€ TIOBEJIEHUE, CIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHAIBLHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAlIMY, BKIIIOYAIOUIEH CTpeMIIEHNE K JOCTHKEHHIO IIeJIM U YCIIEeXY, ONTUMHU3M,
VMHUIIMAaTUBHOCTD, YMEHUE JIEHCTBOBATh, NCXOS U3 CBOMX BO3MOXKHOCTE;

SMIATHH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIMOHATIBHOE COCTOSIHUE APYTHX, YUUTHIBATh
€ro MpH OCYIIECTBICHUH KOMMYHHKALIMHU, CIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBATh OTHOUIEHHS C JPYTUMHU
JFO/IbMH, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pazperiaTb KOH(QIUKTEI,

T') IpUHATHE ce0sl U IPYTHUX JIOACH:

IIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX JIIOAEH IPU aHAIHU3€ Pe3yIbTaToOB AESITEIbHOCTH;

MIPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEKa.

IIpeamerHbie:

ITo yuebHomy npeamery "Martemaruka" (BkiIto4as Kypcsl "Anredpa v Hadaida MaTeMaTUYECKOTO
ananmza", "I'eometpus”, "BepostHocTh U cTaTrcTUKa") (0a30BBI ypOBEHb) TpeOOBaHUS K MPEIMETHBIM
pe3yJbTaTaM OCBOEHUS 0a30BOro Kypca MaTeMaTHKH JIOJKHBI OTPAXkKaTh:

1) BrazeHre METOaMU J10Ka3aTeIbCTB, AITOPUTMAMK pEUIeHHs 3a7ad; yMeHue hopMyIupoBaTh
OIpeZCNICHUs, AKCUOMBI U TE€OPEMBI, IPUMEHATh UX, IPOBOAMUTH JOKA3aTEIIbHBIE PACCYX ACHUS B XOJ€
pelieHus 3a1ay;

2) yMeHue OIepupoBaTh MOHATHSAMM: CTENEHb YHCIa, JOrapupM YMCIIA; YMEHHUE BBINOJIHAThH
BBIUMCJIEHHE 3HAUCHUN U MpeoOpa30oBaHUs BbIpaKEHUI CO CTETEHAMHU U JIorapupmamu, peodpa3oBaHUs
JpOOHO-pallMOHATILHBIX BBIPAKEHUIA;



3) yMeHue OmnepupoBaTh MOHATHIMH: pallOHATbHBIC, HPpPALMOHAIBHBIC, TOKAa3aTENbHEIE,
CTEeTeHHbIE, Torapu(PMUUECKHe, TPUTOHOMETPUUECKHE YPAaBHEHHUSI U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHE OINEepUpOBaTh MOHITHSAMH: (QYHKIHs, HENpepbiBHAS (YHKIUSA, TPOU3BOIHAS,
nepBooOpa3Has, onpeAeNeHHbI WHTErpal; YMEHUE HAXOAUTh MPOU3BOJHBIC AJIEMEHTApHBIX (DYHKIIMIA,
UCTIONB3Ys CIIPAaBOYHBIC MAaTEPUAIIbI;

UCCIIEIOBaTh B MPOCTEUIINX Ciy4asX (yHKUMH Ha MOHOTOHHOCTb, HaXOAWTh HauOOJbIINE U
HAaUMEHBIINE 3HAYCHUS (QYHKIUH; CTPOUTHh TrpayKd MHOTOUICHOB C HCIIOJIB30BAHHEM allapara
MaTeMaTHUYeCKOro aHalln3a;

MIPUMEHSTH IPOU3BOJIHYIO MPU PEILICHUH 33/1a4 Ha JIBUYKEHUE;

peliaTh MPaKTUKO-OPUCHTHPOBAHHBIC 33Ja4d HA HAWOOJBIINE M HAMMCHBINNE 3HAUCHUS, Ha
HAXO0XJIeHUE MyTH, CKOPOCTU U YCKOPEHHUS;

5) yMeHue OmepupoBaTh MOHITHSIMH: pallMOHaIbHAs (YHKIHS, IOKa3aTenbHas (QYHKIHS,
creneHHas QpyHKIws, jorapudmudeckas GyHKIUs, TPUrOHOMETpUUIECKHEe PYHKIINU, 0OpaTHBIE QYHKIINH,

YMEHHE CTPOUTh TpaduKd H3yYEHHBIX (YHKIHA, WCIONB30BaTh TpadUKH MPH H3YUCHHH
MIPOLIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a]1a4 U3 APYTUX y4eOHBbIX MPEIMETOB U 33/1a4 U3 pealbHON
KU3HU;

BbIpaXKaTh OpPMyJIaMU 3aBUCUMOCTH MEX/1y BEJIMUYNHAMU;

6) yMeHHe perath TEKCTOBBIC 3a7]a9d PAa3HBIX THUIIOB (B TOM YHCJIC HA TIPOIEHTHI, JIOJIM U YacCTH,
Ha JBIDKEHUE, padOTy, CTOUMOCTb TOBAPOB U YCIIYT, HAJIIOTH, 3a/1a4H U3 00JIaCTH yHpaBIEHUS JIUYHBIMU U
ceMeWHBIMU (PMHAHCAMM );

COCTaBJIATh BBIPAKEHUS, ypaBHEHHUS, HEPAaBEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 33/ayW,
HCCIIEIOBATh MOJyYEHHOE PEIICHUE U OLIEHUBATh MIPABIONIOI00HOCTD PE3YIIbTATOB;

7) yMeHue OmepupoBaTh MOHITUSIMH: CpeaHee apupMeTHUecKoe, MeAuaHa, HauOousbliee u
HaMMEHBIIIEe 3HAUCHUS, pa3Max, TUCTIEPCHs, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAb0OPa;

yMEHHE W3BIEKaTh, WHTEPIPETHPOBATH HWHGOpPMAIMIO, TPEACTABICHHYIO B Tabiuiax, Ha
auarpaMmax, Tpagukax, OTPaKAIONIYI0 CBOWCTBA PEANBHBIX NPOIECCOB M SIBICHHM;, IPEICTAaBISATH
UH(GOPMAIIMIO C TMOMOIIBI0 TaOJIHIl U TUArpaMM; UCCIEN0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C
PUMEHEHUEM TpaUIeCKUX METOJIOB U JICKTPOHHBIX CPEIICTB;

8) yMeHue ornepupoBaTh MOHATUSMU: CIyYalHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTH
CIIy4altHOTO COOBITHS;

YMEHHE BBIYHUCISATH BEPOSTHOCTD C UCTIOIB30BAHUEM IPaPUUECKUX METOJIOB;

MPUMEHSITh (OPMYJIBI CIOXKEHUS W YMHOXKCHUS BEPOSTHOCTEH, KOMOWHATOpHBIC (AKTBI U
dbopMynbl TpU pelIeHWH 3a]ad; OLEHUBATh BEPOSTHOCTH pPEANbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy9aiilHBIMU BEJIMYMHAMH, yMCHHE TIPUBOAWTH NPUMEPHI TMPOSBICHHUS 3aKOHA OOJIBIIUX YHCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

9) yMeHUe OmepupoBaTh TMOHATHUSMHU: TOYKA, MPsIMasi, TUIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIHA
YTOJI, CKpEIIMBAIOIINECS MPSAMBIE, MapallIebHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH, YTroJ
MEX]Ty TIPSIMBIMH, YTOJI MEXKTy TIPSIMOH U TUIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH, PACCTOSTHHE OT TOYKH
JI0 TIJIOCKOCTH, PACCTOSIHHUE MEX]TY MPSMBIMH, PACCTOSHUE MEXKY MIOCKOCTIMU;

YMEHHE UCTIOIB30BaTh NPH PEIICHUH 33/1a4 U3yYeHHBIC (PAKThI U TEOPEMbI TUIAHUMETPHH;, YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIET0 MUPA;

10) yMmeHue omepupoBaTh TOHATHUSIMH: MHOTOTPAHHUK, CEUEHHWE MHOTOTPAaHHHKA, KYO,
napasuieNienune, npu3Ma, nupamuaa, GuUrypa u nmoBEpXHOCTh BpallleHus1, IUIUHAP, KOHYC, 1map, cdepa,
ceueHst (UTYpbl BpalleHHs, IUIOCKOCTh, Kacamoomascs cQepbl, IUINHIPA, KOHYyca, IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCa, [IIUHAPA, IUIomaas cepbl, 00beM Kyda, MpSIMOYTOJIbHOTO
napaieNenurea, MupaMuIbl, TPU3MBI, IWIAHIpA, KOHYCa, [apa;

yMeHHE HM300pakaTb MHOTOTPAHHMKH U TOBEPXHOCTH BpAIICHHS, UX CEUEHUS OT PYKH, C
MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB; YMEHHE pacro3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE;

YMEHHE pacrlio3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue omepupoBaTh MOHSITHUSIMH: [BWKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (UTYpPHI B
IPOCTPAHCTBE;



UCIIOJIb30BaTh OTHOLICHHE TUIOMIAJICH MOBEPXHOCTEH U 00BEMOB MOIOOHBIX (DUTYP MIPH PEIICHUH
3ajay;

12) yMeHue BBIYUCISITH T€OMETPUYECKHE BEIUYHMHBI (JJTMHA, yTOJI, TUIOMIAIh, 00BhEM, IJIOMIAIb
IIOBEPXHOCTH ), UCTIOJIb3Ysl U3yUEHHbIE (DOPMYJIBI U METO/IBI;

13) ymeHue onepupoBaTh NOHITUSIMU: IIPSIMOYTOJIbHASI CUCTEMA KOOPJAMHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPJIMHATHI BEKTOpa, CKAJISPHOE MPOU3BEIEHHE, YrOJl MEXIy BEKTOpaMH, CyMMa BEKTODOB,
IIPOM3BE/IEHUE BEKTOPA HA YUCIIO;

HaXOJUTh C MNOMOILBIO U3YYEHHBIX (hOPMYJI KOOPAMHATHI CEPEUHBI OTPE3KA, PACCTOSHUE MEXTY
JBYMsl TOUKaMH;

14) ymeHnue BBIOMpaTh MOAXOJSAIIMN HM3YYCHHBIH METOA JUIS PELICHHS 3aJaud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJEJIM B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUAX, B
UCKYCCTBE;

yYMEHHE [PUBOJUTH IPUMEpPbl MaTEMaTHUYECKUX OTKPBITUH POCCHMMCKOM M MHPOBOH
MaTE€MaTU4eCKON HAyKH.

I[To yuyeObnomy mpeamery "Marematuka" (Bkiawouas paszzaensl  "AnreOpa W Hayana
maremaTnueckoro ananuza", "T'eomerpus”, "BepostHocTh M cratuctuka") (yriyOJeHHBIH YpPOBEHB)
TpeOOBaHUS K HPEIMETHBIM pe3yJibTaTaM OCBOEHHUS YIIyOJIEHHOIO Kypca MaTeMAaTUKU JIOJIKHBI
BKJIIOUATh TPEOOBAHMUS K pe3ysIbTaTaM OCBOEHUS 0a30BOr0 Kypca U JOMOJIHUTENbHO OTPAXKATh:

1) ymeHue onepupoBaTh MOHITUSAMH: ONpEJAEICHUE, aKCMOMa, TeopeMa, CIIeACTBUE, CBOWCTBO,
IpU3HAK, JI0KA3aTelIbCTBO, PABHOCHJIbHBIE (DOPMYIMPOBKH; yMEHHE (POpMYJIUpOBaTh OOpaTHOE U
IPOTUBOIOJIOKHOE YTBEp)KJEHHE, NPUBOIUTH IHPUMEPbl U KOHTPIPUMEPHI, MCIOJIb30BaThb METOJ
MaTeMaTUYeCKON MHAYKLIUHU; IPOBOAUTh JAOKa3aTeJbHbIE PacCyKIE€HUs NPU PELIeHUU 3a]a4, OLIEHUBATh
JIOTMYECKYIO MTPABUIIBHOCTD PacCy KICHU;

2) yMeHHE ONEpUPOBATH MOHATUSIMHI: MHOXECTBO, IIOJJMHOKECTBO, OIIEpallMU Ha/l MHO>KECTBAMU;

YMEHHUE UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII amnmapar Jiisi OMCaHUs peaJIbHbIX MPOLIECCOB
U SIBJICHUM U IIPU PEILIEHUU 3aja4, B TOM YMCJIE U3 APYTUX Y4eOHbIX IPEIMETOB;

3) yMeHue onepupoBaTh NOHATUAMMU: rpad, CBSI3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH;

YMEHHE 33/1aBaTh M OMKCHIBATH Ipadbl pa3TUIHBIMUA CIIOCOOAMH;

HCIOJIb30BATh Tpadbl P pEIICHUH 3a]1a4;

4) ymeHue CBOOOJHO OINEPHUPOBATH MOHATHUSMH: COUYETAaHUE, MEPECTAaHOBKA, YMCIIO COYECTAHUH,
YHCJIO IEPECTAHOBOK;

ounoM HeroTona;

yMEHUE NPUMEHATh KOMOMHATOpHBIE (DaKThl U paCCyKJICHUS JUIsl peLLIeHHs 3a1a4;

5) yMeHue onepupoBaTh MOHSTHUSIMU: HAaTypalbHOE YMCIIO, LEJN0E€ YUCIIO0, OCTATOK MO MOJYJIIO,
palOHAIbHOE YHCIIO, MPPAlMOHAIBHOE YHCIO, MHOXECTBA HATYPAIBHBIX, LENbIX, PallMOHAJIbHBIX,
JEHCTBUTENBHBIX YHCET;

YMEHHUE HCIOJb30BaTh MPU3HAKMU AETUMOCTH, HAMMEHBIIMN OOIIMI JNeNuTeNlb U HauMeHbIlee
oOuiee KpaTHoOe, alNropuT™ EBKIMAa MpH pelieHnu 3aaay;

3HAKOMCTBO C Pa3JIU4HbIMU MO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

6) ymeHHe CBOOOJHO OIEpUpPOBaTh MOHATUSAMHU: CTENEHb C II€JIbIM [OKa3aTeleM, KOpPEHb
HaTYypaJIbHOM CTENEHH, CTENEHb C pAlUOHAIBHBIM II0KA3aTeJIeM, CTENEHb C JACUCTBUTEIbHBIM
(BellecTBEHHBIM) ITOKAa3aTeNeM, JJorapudM 4ucia, CHHYC, KOCUHYC U TAHT'€HC ITPOU3BOJIBHOTO YUCIIA;

7) yMeHue onepupoBaTh MOHATUSAMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpaBHEHMM M HEPaBEHCTB, PaBHOCUJIBHOCTb ypaBHEHUH, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UppalMOHAIIBHBIE, II0Ka3aTeNbHBbIE, CTETICHHBIE, JorapupMHUEcKue,
TPUTOHOMETPHUUECKHUE YPAaBHEHUS, HEPAaBEHCTBA U CUCTEMBI;

YMEHHE pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHBIX IIPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IIAPaMETPOM;

IIPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, X CHUCTEMBI JUIsSl PELLIEHUS] MaTeMaTU4YECKUX 3a7a4d U 3a1a4
U3 pa3IMYHBIX o01acTel HAyKH U pealibHOM JKU3HU;

8) yMeHue cBOOOJHO OINEPUPOBATH MOHATHAMM: Tpaduk QyHKIUH, oOpaTHas (yHKIMS,
KOMIO3UIMSA (PYHKUMHA, JTuHEHHass (QyHKUMS, KBaapaTuuHas (QYHKIUS, CTEHNeHHass (PyHKUIHS C LEIbIM



nokaszarejieM, TpPUTOHOMETpuYeckue  (yHKIMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIMH,
noKasaTesbHas U jorapudmudeckas QyHKINH;

YMEHHUE CTPOUTH rpaduku (yHKIUH, BBIIOTHITH IPeoOpa3oBaHus TpapuKoB (HyHKIIHIA;

YMEHHE HCHOJIb30BaTh Ipapuku (GYHKUMN U1 U3y4YeHHs INPOLIECCOB U 3aBUCUMOCTEH INpu
pelIeHNH 33124 U3 APYTHX YIEOHBIX IPEIMETOB U U3 PeabHOM JKU3HU;

BBIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BEIIUUYNHAMU;

yMeHue CBOOOJHO OINEpUPOBATh MOHATHAMH: YETHOCTh (YHKIMH, MEPUOTUYHOCTH (PYHKIUH,
OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (PYHKLMH, HanOobllee 1 HAaUMEHbIIIee
3HA4YeHUs PYHKLUU Ha IPOMEKYTKE;

yYMEHUE MPOBOAUTH HCCIEeI0BaHNE PYHKIINY;

YMEHHE HUCIOJb30BaTh CBOMCTBA M rpapuKku (QyHKIMHA A7 pelleHHus YpaBHEHUH, HEpPAaBEHCTB U
3a/lad ¢ TapaMeTpaMu; M300pakaTh Ha KOOPAMHATHOHM IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHHH,
HEPaBEHCTB U UX CHCTEM;

9) ymeHue CBOOOJHO ONEPUPOBATH TIOHATUSAMHU: TIOCICIOBATEIBHOCTD, apu(MeTHUECKas
porpeccusi, reoMeTpu4eckas nmporpeccus, 0eCKOHEYHO yObIBaIOIIas FeOMETPUUECKas IPOrPecCus;

yMEHUE 33/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX (POpMYII;

10) ymeHue onepupoBaTh MOHATUAMU: HEIPEPHIBHOCTh (DYHKIIMU, aCUMIITOTHI rpaduka pyHKIUH,
nepBasi M BTOpas MPOW3BOAHAS (YHKIUH, TEOMETPUYECKHA H (PUIUUECKUH CMBICI TPOU3BOJHOMH,
nepBooOpasHasi, OnpeeeHHbIN HHTEerpall;

YMEHHE HaXOUTh aCUMIITOTHI rpaduka (HyHKINH;

YMEHHUE BBIYMCIATH NMPOU3BOAHBIE CYMMBbI, NPOU3BEICHHS, YACTHOIO M KOMIIO3ULMM (PYHKIUI,
HaXOJIUTh YPaBHEHHUE KacaTeIbHOW K TpaduKy QyHKIHH;

YMEHHUE UCI0JIb30BaTh IPOU3BOIHYIO JUIS UCCIIEAOBAHUS (QYHKLUH, /U1 HAXOKACHUS HAUITYYIlIero
pemieHusi B TMPHUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMHUYECKHX W (U3WYECKHX 3ajadax, JJis
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHHUS;

HAXOJUTh IIOUIAIU U 00BEMbI (PUTYP C TOMOIIBIO HHTETPAa;

IPUBOAUTH HIPUMEpPbl MaTEMAaTUYECKOIO MOJEIMPOBAHUS C IMOMOUIbI0 U depeHInaTbHbIX
YPaBHEHU;

11) ymeHue onepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCJIO, CONPSKEHHbIE KOMIUIEKCHbIE YHCIA,
MOJYJh W apTyMEHT KOMIUIEKCHOTO 4YHCia, (opMa 3amiCH KOMIUICKCHBIX YHCeNl (FeoMeTpHYecKas,
TPUTOHOMETpHUUECKas U areOpanyeckas);

YMETh IPOU3BOIUTH apr(PMeTHIECKHE NEHCTBHS ¢ KOMIUICKCHBIMHU YUCIIAMH;

HPUBOANUTH PUMEPHI UCTIOIb30BAHUS KOMITJIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATh MOHATUSAMM: CpeaHEe apUPMETHUecKoe, MeuaHa,
HauOoJpIlIee M HaUMEHbILIEe 3HAUEHMs, pa3Max, JAUCHEepPCHsi, CTAaHIAPTHOE OTKJIOHEHHE Ul ONMHMCAHUs
YHCIIOBBIX JaHHBIX;

YMEHHUE HCCIIe0BaTh CTATUCTHUYECKUE JAaHHBIE, B TOM 4YHCJIE C NpPUMEHEHHEM TpaduyecKux
METO/IOB M SJIEKTPOHHBIX CPEJICTB;

rpadMuecKy MCCIIeJOBaTh COBMECTHBIE HAONIOJEHHUS C TMOMOUIbIO JHarpaMM pacCEeMBaHUs U
JIMHENHOM pEerpeccuy;

13) yMeHne HaxoUTh BEPOSTHOCTH COOBITHUI C HCIOIb30BaHNUEM IpaUUECKHX METO/I0B;

NPUMEHSTH ISl pemieHus 3aaad (HOpMyYJIbl CIOKEHHS M YMHOXKEHHUS BEPOSTHOCTEH, (popmyiry
HIOJTHOM BepOSITHOCTH, popmyity bepHysuin, koMOMHAaTOpHBIE (GakThl U (HOPMYIIBI;

OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; YMEHHE OINEpUpOBaTh IMOHITHAMH: CIydaifHas
BEJIMYMHA, DPacIpelelieHue BEPOSTHOCTEW, MaTeMaTH4ecKOoe OXHJaHWe, TUCIEepPCHs M CTaHIAapTHOE
OTKJIOHGHWE CIIy4alHOW BENWYHMHBI, (QYHKIWW paCTpeNeieHuss ¥ IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 1 HOPMAJILHOTO pacIpeesieH i,

YMEHHE HCIIOJIb30BaTh CBOMCTBA M3yUEHHBIX PACHpeIeNICHUH I PEIIeHUs 3a/1a4; 3HAKOMCTBO C
MOHSATHUSAMHU: 3aKOH OOJIBIIMX YUCEIT, METO/Ibl BEIOOPOUYHBIX UCCIIEOBAHMIA;

YMEHHE TIPUBOJWTH TPHUMEPHl TMPOSBICHUS 3aKOHA OOJBIIUX YHCEN B MPHUPOIHBIX U
OOIIeCTBEHHBIX SBJICHUSX;

14) ymeHme cBOOOJHO OIEPHPOBATH MOHATHUSMH: TOYKA, MPsAMasi, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JyY, MJIOCKUHN Yroj, IBYTPaHHBIA yrojl, TpeXIpaHHbIN Yo, epeceKaronmecs, napauieabHble 1



CKPEIIMUBAIOIINECS TPsSMbIC, TapalieIbHOCTh M MEPICHIUKYISPHOCTh TPSMBIX M IIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTIMU;

YMEHHE HCIIOIh30BaTh MPU PEIICHUH 3aa4 U3yueHHbIEe (DAKTHl U TEOPEMBI INITAHUMETPUH; YMCHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MUPE;

YMEHHE OIEPUPOBATH MOHITHSIMH: MHOTOTPDAaHHUK, CEUEHHUE MHOTOIPAHHUKA, MPABHIBHBIN
MHOTOTPaHHUK, MPU3Ma, NUpaMuja, (uUrypa U MOBEPXHOCTh BpalIeHMs, HIJIMHAP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHyCa M LWJIMHJpA, MapajulelbHbIE OCH WU OCHOBAHHIO, CCUCHHE
nrapa, IiocKoCThb, Kacarolasics cepbl, HUINHAPA, KOHYCa;

yMEHHE CTPOUTH CEYEHHE MHOTOIPaHHUKA, U300paXkKaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTU
BpAIllCHUsI, UX CEYCHHUS, B TOM YHCIIE C ITOMOIIBIO 3JICKTPOHHBIX CPE/CTB;

yMEHHE PUMEHSTH CBOMCTBA

TEOMETPUUYECKUX (QUTYpP, CAMOCTOSTEILHO (OPMYITUPOBATH OIMPEACICHUS H3ydaeMbIX QUTYD,
BBIIBUTAaTh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TEOMETpPUYECKUX (uryp, OOOCHOBBIBATH WIIH
OMPOBEPraTh HX;

yMEHHE TMPOBOJUTH KIacCUPUKALUIO (QUIYp 1O Pa3dyHbIM [PU3HAKAM, BBIIOJIHAThH
HEOOXOIUMBIC JOTIOJTHUTEIbHBIE TIOCTPOCHUS;

15) ymenue cBOOOIHO ONIEPUPOBATH MOHITHAMU: TUIOMAAL GUTYPBI, 00beM (UTYPBI, BEIMUHNHA

yIila, PaCCTOSTHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSHHUE MEXKIy MPSMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, TUIOIIA/b cephbl, TUIOIMIAb TOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, [HUIUHAPA, 00beM
Ky0a, IPsIMOYTOJIBHOTO TIapaJuIeIICIIUIIe 1a, ITAPAMUIBI, TIPU3MBI, [IJIUHAPA, KOHYCa, [apa;

YMEHHE HaXOJUTh OTHOILIIEHNE 00beMOB MOI00HBIX (hUTYD;

16) ymeHre cBOOOHO OTIEPUPOBATH MOHATUSAMU: JBUKCHHE, TAPAIICIBLHBIN MIEPEHOC, CHMMETPHSI
HAa TJIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue MoA00us, M0A00HbIE GUTYPHI;

YMEHHE pPAaclO3HABaTh pPaBHBIE W TOJO0HBIC (UTYPHI, B TOM YHCIE B TPHPOJE, HCKYCCTBE,
ApPXUTEKTYPE;

YMEHHE HCIIOJIb30BaTh TI'€OMETPHYCCKHE OTHOIICHHS, HAXOIUTh TI'€OMETPUYCCKHE BEITUIHHBI
(MHA, YroJ, Moladb, 00bEM) MPHU PELICHUU 3a/ad U3 JPYrHX Y4eOHBIX MPEIMETOB U U3 pEalbHOMN
KU3HU;

17) ymeHue cBOOOTHO ONEPUPOBATH MOHATHIMHU: MPSMOYTOJIbHAS CHCTEMAa KOOPIUHAT, BEKTOD,

KOOPJIUHATHl TOYKH, KOOPJAMHATHEI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpa Ha YHCIIO,
pa3ioxeHue BeKkTopa Mo 0a3ucy, CKalIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YTOJl MEXKIY
BEKTOPAMH;, YMEHUE UCIIOIH30BaTh BEKTOPHBIN M KOOPIWHATHBIA METOM JUISl PEHICHHS TeOMETPUICCKIX
3aa4 W 3a1a4 APYrUx ydeOHBIX MPeIMETOB; OMEepUpOBaTh MOHATHUSMHU: MaTpuma 2 X 2 u 3 x 3,
OTIPEICITUTENb MATPHIIBI, TEOMETPUICCKHIA CMBICIT OTIPEACITUTEIIS;

18) ymeHue MoenupoBaTh peajibHble CUTyallud Ha SI3bIKE MaTeMAaTHUKH, COCTABISATh BBIPAKECHHUS,
YpaBHEHHUS, HEPABEHCTBA M WX CHCTEMBI 110 YCIIOBHUIO 3a7aud, HWCCICIOBATh IMOCTPOCHHBIC MOJCIH C
UCIIONIb30BAaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATH MOTyUYEeHHBIH pe3ybTarT;

CTPOUTH MATEMAaTUYCCKUE MOJICIA C MOMOIIBI0 T€OMETPHUYECKUX TOHSATHH W BEJIMYUH, PEIIaTh
CBSI3aHHBIE C HUMHU MPAKTUYECKHE 3aJayd; COCTABISATH BEPOSITHOCTHYIO MOJENb M HHTEPIPETHPOBATH
MIOJTy9YCHHBIH PE3yJIbTaT;

pelars NpUKIagHbIe 3a/la4l CPEeICTBAMU MAaTEMaTHYEeCKOro aHalli3a, B TOM YHCIIe COIMAIbHO-
9KOHOMHYECKOTO ¥ (PU3UIECKOT0 XapaKTepa;

19) ymeHue BIOUpATh MOAXOISAIINI METO [T pEIICHHUs 331a4H;

MOHMMAHUE 3HAYUMOCTH MATEMAaTHKH B WU3YYCHUU TPHPOIHBIX U OOIIECTBEHHBIX IPOIECCOB H
SIBJICHUI;

YMEHHE paclio3HaBaTh IPOSBICHUE 3aKOHOB MAaTeMAaTHKH B HWCKYCCTBE, YMEHHE MPHBOJIUTH
MpPUMEPBbl MATEMATHUYECKUX OTKPBITHI POCCUHCKON 1 MUPOBOW MaTEMAaTHYECKON HAYKH.

VYuebubiii mnpeamer «MaremaTuka» —obecneurBaeT (OPMUPOBAHHME CIEAYIOIIUX  OOIIMX
kommnereHmii @I'OC no cnennansHoctn MHPOpMalmOHHBIE CUCTEMBI U IPOTPaMMHUPOBAHHUE:

OK 01. Beibupatb cioco0sbl perieHus 3aaa4 npo(eccCHoHaIbHOM JesITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
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OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

[Ipu BbIMONHEHHMH pabouelt MporpamMmbl 001eo0pa3oBaTeIbHOrO  y4eOHOro mpeaMeTa
«MaremaTnkay OCYIIECTBISETCSl OLIEHKA ayAMTOPHON M BHEAYJUTOPHON AEATEILHOCTH OO0YYarOIIMXCS.
Pe3ynbraThl TEKYIIET0 KOHTPOJIS CKIIQABIBAIOTCS U3 PE3YJIbTATOB:

- paboTHI 0OYUAIOIIMXCS HA 3aHATUSAX, B T.4U. IPAKTUYECKUX 3aHITUIX

- BBITMOJIHEHUS BHEAYIUTOPHON CAMOCTOSITETILHON paboTHI;

- KOHTPOJIBHBIX Pa0OT.

JIns monmydeHus JOIycKa K TIPOMEKYTOYHOM aTTecTalud O00s3aTeNIbHO BBINOJIHEHHE BCEX
KOHTPOJIbHBIX, MPAKTUYECKHX, M TIOJHOTO NepedHs BceX (OpM BHEAYAMTOPHOW CaMOCTOATEIBHOM
paboTHI.

[IpomexxyTounasi arrecrauuss B (opMe SK3aMeHa TMPENIojiaracT BBHINOJIHEHHUE PacuETHOTO
3amanus. [Ipy BeICTABIEHNH OLICHKH 32 3K3aMEH Pe3yJIbTaT TEeKYIIEro KOHTPOJISI HE YUUTHIBACTCS.

O0bem yuyeOHOro nmpeaMeTa ¥ BUAbI Y4eOHO# padoThl

Buj yueOHoit padoThl O0bem B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMbl YUeOHOH THCHHUIIINHBI 352

B T.4. B fopMe NpaKTHYeCKOH MOJATOTOBKH

BT. 4.

TeopeTuiecKoe o0ydeHue 248

NPaKTUYECKUE 3aHATHS 50

C 46
amocmoamenvuasn paboma

K. 4
oOHCYIbMayUU

IIpomeskyTouHasi aTTecTanus B popme IK3aMeHa 4
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2. Conep:xanue yueOHOro npeamera «MaremaTuka»

1.1 Pazputne nousitus o uynciae. Kommiekcuoie yncia

MaremMatuka B Hay4yHOM KapTtuHe Mupa. Posnbp maremaruku B pa3Butuu Poccum. llensie u
paumoHanbHble yucia. JleiicTBuTenpHble uncna. Komniekchvie uuca.

Ilpakmuueckoe paboma Ne 1. Jleticmeus Ha0 KOMNAEKCHbIMU YUCTIAMU.

Tema 1.2 YpaBHeHus u HepaBeHcTBa. CHCTEMbl YPAaBHEHUIl U HEePaBEHCTB

JluneiiHble ypaBHEHHS W HEPaBEHCTBA C OAHOM mepemeHHOU. KBanmpartHele W OMKBaapaTHbIC
ypaBHeHus. Teopema Buera. Pemienune cucreM HepaBeHCTB. PelieHne HEpaBEHCTB BTOPOM CTEICHM.
Pemenne HepaBeHCTB METOJOM HHTEpBaJOB. MeETOJbl pELIEHUsT CHUCTEM YpPAaBHEHUH C JABYMs
nepeMeHHbIMU. Meton Kpamepa. Penienue cucteM Tpex JUHEUHBIX YPAaBHEHUH C TpeMsl MEPEeMEHHBIMU
merogoM Kpamepa.

Ipakmuueckas paboma Ne2 « Pewenue ypasHenuil u HepageHCcma»

Tema 1.3 KopHu, crenenu u Jiorapugmsl

KopHu HarypanbHOW cTeneHM u3 uyuciaa M uUX cBoicrBa. CTenmeHW ¢ paluuOHaIbHBIMU
noKa3aresiMi, MX cBolcTBa. CTeNeHHW C JAEUCTBUTENbHBIMU IOKa3zareiasiMu. CBONCTBA CTENEHU C
JIEMCTBUTEIIbHBIM [TOKA3aTEIIEM.

OcHoBHOE NOrapu(MHUUECKOE TOXIECTBO. JlecsTHUHbIe W HaTypaibHbIe Jorapudmsel. [IpaBuna
neiictuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHIO.

Ipakmuueckasn paboma Ne3 «Pemienne nppaoHAIbHBIX YPaBHEHHIDY

Tema 1. 4 @yHKuuu, UX CBOMCTBA U rpaQuKH

OOnacte ompeneneHUss W MHOXECTBO 3HAUEHWH; Tpapuk (yHKIHH, MOCTpOeHHE TpadukoB
byHKIMH, 3a0aHHBIX pa3nuyHbIMU criocoOamu. [IpeobpazoBanus rpadukos. IlapamiensHbiii nepeHoc,
CUMMETPUSL OTHOCUTEIBHO OCEM KOOPAMHAT U CHMMETPHsI OTHOCUTENIBHO Hayala KOOPAWHAT, CAMMETpUS
OTHOCHUTEJIBHO IIPSIMOM Y = X, pacTsKEHUE U CKaTHE BAOJb OCEM KOOpAUHAT.

MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTb, OTPAaHUYEHHOCTb, MNEPUOAUYHOCTb. [IpomMexyTku
BO3pacTaHus W YyObIBaHUS, HauOoJblllee M HaUMEHbIIee 3HAueHUs. ['paduueckas WHTEpIpeTALIUS.
[Tpumeps! (GYHKIMOHATBHBIX 3aBUCHMOCTEH B pEaJbHBIX IPOLECCax M SBICHUSX. Apudmernueckue
onepauuu HaJ QyHKuusaMH. CrnoxHast QyHKIMs (komno3uius). [lonamue o Henpepbl@HOCMU (YHKYUU.

Crenennas ¢Qynkuus, e€ rpaduk, coiictBa. [lokasarenbHas ¢GyHkius, €€ rpapuk, CBOWCTBA.
[Toka3zarenbHas (GyHKIMS B pealbHbIX Ipolleccax U sIBICHUSIX.

Jlorapudmuueckas ¢pyHkuus, e€ rpadux, CBOWCTBA.

[Toka3zaTenbHble U JOrapuPpMHUUECKUE YPABHEHUS U HEpaseHcmaa.

Ilpakmuueckas paboma Ned« Dynkyuu, ux ceoticmea u epaguxu»

Ilpakmuyeckas paboma Ne5 «IlokazamenvHule u n102apugmuyeckue ypasHenus u HepageHcmaeay

Tema 1.5 OCHOBBI TPUTOHOMETPHH

Paguannas Mepa yrna. BpamarensHoe nsukenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC YHCJIa.
@opmynel npuBencHus. PopMyibl ciiokeHud. Popmyibl yaBoeHHs DOpMyibl MOJOBHUHHOIO YIJa.
[Ipeobpa3oBanust  MpoCTEHIIMX  TPUTOHOMETPUYECKUX  BblpaxkeHMi. IIpeoOpazoBanue cymMmbl
TPUTOHOMETpPUUYECKUX (YHKIMA B Mpou3BeleHUE M TNpousBeneHHs B cymmy. CBoiicTBa M rpaduku
CHUHYyca, KOCHHYCa, TaHreHca WU KoTaHreHca. [IpeoOpasoBanusi rpaduxa ¢yakuuu. IIpocreitmune
TPUTOHOMETPUUYECKHUE YypaBHEHUs. [lpocmeuwiue mpucoHomempuieckue HepageHcmed. ApKCHHYC,
apKKOCHHYC, apKTaHreHc. O0paTHble TPUrOHOMETpUUecKrue GYHKIUU U UX TPapUKH.

Ipakmuueckas paboma Ne6 «IIpeobpazosarue mpuesoHOMempuieckux 6bipariceHutl »

Ipakxmuueckas paboma Ne7 « Pewienue mpuconomempuyeckux ypasHeHuil u HepageHcme

Pasnen 2. Hauana MaTeMaTH4eCKOro aHaIn3a

Tema 2.1 Ilpenen pyuxkuuu. [IpousBoaHas u ee NPUJIOKEHHSI

Croco05I 3ajaHUs ¥ CBOMCTBA YHMCIOBBIX MOCIIEI0BATEILHOCTEN.
[Ipenen ¢pyukmuu. CBolicTBa mpeaenoB. PackpeiTre HeonpeaeneHHOCTH
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[lonaTtne o MPOM3BOAHOM (QYHKLIMHU, €€ TCOMETPUUYECKUH W (PU3NYECKUH CMBICH. YpaBHEHHUE
KacaTenbHOM K rpaduky @yHkuuu. [Ipous3BogHble CymMMBI, DPa3HOCTH, IPOU3BENEHUS, YaCTHBIE.
[Ipou3BosHbIE OCHOBHBIX 3JeMEHTApHBIX (yHKIMI. [IpuMeHeHHe NPOM3BOJHONW K HCCIEIOBAHUIO
byHkuii u nocrpoenuto rpadukos. [IponsBoaHas cinoxHON QyHKINU.

[Ipumeps! nCNOIB30BaHUS IPOU3BOJHON JJIl HAXOXKIEHUS HAMITYULIEero PEIICHUs B MPUKIAAHBIX
3agavax. Bropas mpousBoaHasi, ee reoMeTpuyecKkuil U ¢pusznyeckuil cmbici. HaxoxaeHue ckopoctu ass
npoiiecca, 3aJaHHOTO (OPMYIIOi U TpaduKOM.

Ilpakmuueckas paboma Ne 8 «Beraucienue npeaena GyHKIAN»

Ipakmuueckas paboma Ne9 « Boiuucnenue npou3so0HOU CLONHCHOU QYHKYUUY

Ipaxmuuecxas paboma Ne 10 «Ilpunosicenuss npouzso0HOU K UCCIEO08AHUIO (DYHKYULLY

Tema 2.2 UHTerpaJ u ero npuMeHeHune

[TepBooOpasznas. Heomnpenenennslii wuHTErpam W ero cBoicTBa. OCHOBHBIE  (HOPMYIIBI
MHTErPUPOBAHUS.

WHTerpupoBaHnue METOOM O/ICTAHOBKHU.

OmnpeneneHHpId HHTETPaAI U ero cBoiicTBa. @opmyrna HeroroHa-JIeiiOHuIa. MeToibl BBIYUCICHUS
onpezeNeHHOro uHTerpaia. l[lpumMeHeHHe ONpeAeNeHHOro MHTEerpana i HaxOXKIACHWs IUIouiaau
KpUBOJIMHEHHOM Tpaneuuu. [Ipumepsl mpumMeHeHust UHTerpaia B pusnuke U reoMeTpuu.

IIpakmuyeckasn paboma Nell « Beraucienne HeonpeaeIeHHBIX HHTETPAIOBY

Ipaxmuueckas paboma Nel2 «BeraucneHue onpeneieHHOro HHTErpasiay

Pasznen 3.9:1ementbl koMOUHaTOpHKH. OCHOBBI TEOPHH BEPOATHOCTH M MAaTeMaTH4YeCKOM
CTATHCTHKH

Tema 3.1. DsieMeHTbI KOMOMHATOPUKH

OcHoBHbIE TOHATHSI KOMOWHATOPUKH. 3aJauyd Ha MOJICYET YMCIIa pa3MeElIeHUH, MepecTaHOBOK,
couetanwii. Pemenme 3amau Ha mepebop BapuanToB. Popmyna OwHoma Herorona. CgolicTBa
OuMHOMUHANBHBIX KO3 dunnentos. Tpeyronpuuk [lackans.

Ipaxmuueckasn paboma Nel3 «Pemenne 3a1a4 Ha pacyeT BEIOOPOK»

Tema 3.2 DiieMeHTBI TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKH

CoOblTHE, BEpOSITHOCTh COOBITUS, CIIOKEHHE U YMHOXXEHHE BeposTHocTed. IloHatue o
HE3aBUCUMOCTH COOBITHIA.

Pemenue npakTuyeckux 3aja4 ¢ HPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.

Ipaxmuueckas paboma Neld «Buviuucnenue éeposmuocmu coobimuiiy

Pasnea 4. 'eomerpusn

Tema 4.1 KoopanHaThl 4 BEKTOPHI B IPOCTPAHCTBE

[IpsimoyronbHas (IekapToBa) cCTeMa KOOPAMWHAT B IpocTpaHcTBe. PopMyIia pacCTOSHUS MEXTY
JIBYMs TOYKaMU. Y paBHEHHUs NPSIMOMU.

BexTopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CliojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yncio. Pas3oskeHne BEKTOpa MO HaNpaBlIEHUSAM. YTOJI MEXAY AByMs BekTopaMmu. IIpoeknus BekTopa Ha
ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3aad.

Ipaxmuueckas paboma Nel5 «Ilocmpoenue cymmol u paznocmu 6eKmoposy»

Ilpakmuyeckasn paboma Nel6 «JleicTBUS HaJl BEKTOPAMH, 33/1aHHBIMU CBOUMH KOOpPAMHATaAMM»

Ilpakmuueckas paboma Nell «Bpraucinenue CKaJISIpHOTO MTPOU3BEICHUS] BEKTOPOB »

Ipakmuyeckas paboma Ne 18 «CoctaBineHue ypaBHEHUN TPSAMBIX»

Tema 4.2 Crepeomerpust

B3aumHoe pacnonoeHue IByX NpsAMBIX B MpocTpaHCTBe. [lapanienbHOCTh MPSIMON U MIIOCKOCTH.
[TapamnmenpHOCTh TUIOCKOCTEH. llepneHAMKYISIpHOCTP TpsIMOM M IUIOCKOCTH. Ilepnenmukymnsp u
HAaKJIOHHAas. YTOJ MEXIy HNpsIMOHM M IUIOCKOCTBIO. J[ByrpaHHBI yroia. Yroia Mexay IUIOCKOCTSIMH.
[TeprieH IUKYISIPHOCTD JBYX IIOCKOCTEMH.

I'eomerpuueckue npeoOpa3oBaHUsl MPOCTPAHCTBA: NapaJIeNbHBIH  MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe mpoekTHpoBaHue. M300pakeHne NpoCcTpaHCTBEHHBIX GUTYP.

Ilpakmuueckoe 3auamue Nel9 «Pewenue 3a0ay Ha eeomempuyueckue npeoopazo8aHus»

Ipakmuueckoe 3anamue Ne2() « Pewenue 3a0au no meopeme o mpex nepneHOUKYIsapaxy
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Tema 4.3 MHOrorpaHHMKH M KpyIJble Tesa

Bepmunbl, pebpa, rpaHm MHororpaHHuka. Pa3BepTka. MHororpanaeie yribl. Beimykibie
MHOrorpaHHuku. Teopema Diinepa.

[Tpusma. IIpsamas u HaknonHas npusMma. [IpaBunbsHas nmpusma. [lapamnenenunen. Ky6.

[Mupamuna. [IpaBunpHas nmupamuaa. YcedeHHas nupamuaa. Terpasap. Cummerpun B KyoOe, B
napajuiesenunene, B npusme u nupamue. Ceuenus Kyoa, Ipu3Mbl U MUPAMHU/IBI.

[IpencraBnenne o MpaBHIBHBIX MHOTOTPaHHUKAX (TeTpa’ape, KyOe, OKTa’iape, AoAeKa’ape U
HUKOCadIpe).

Hunuaap u konyc. YceueHHbIH KoHyc. OcHOBaHMe, BHICOTA, OOKOBask MOBEPXHOCTh, 00Opazyromias,
pa3BepTka. OceBble CEUEHUS U CEUEHHUS, NapaJuIeIbHbIE OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

O6beM u ero m3mepenue. MaterpansHas popmyna oobema.

®opmynel 06beMa KyOa, MPSMOYTOJBHOTO MapajlieNienuiea, Npu3Mbl, HUIUHApPa. DopMyIibl
o0beMa mrpamMuIbl U KoHyca. @OopMyJIbl IUTOMIAN TOBEPXHOCTEH IIMIIMHAPA U KOHyca. PopMyIibl oobema
nrapa ¥ riomaau cheps.

[Tomo6wue Ten. OTHOMICHUS TUIONIA/IEH TOBEPXHOCTEH U 00EMOB MOJOOHBIX TEII.

Ipakmuueckas paboma Ne2l «llpuzmay

Ipaxmuueckas paboma No22 «Ilupamuday

Ipaxmuueckas paboma No23 « [Jununop u KoHyc»

Ipaxmuueckas paboma Noe24 « Obvembl MHO202PAHHUKOG U el BPAUJCHUSLY

Tema 4.4 DiemenTsl Teopun rpados

I'pad, cBszublii rpad. Crenens (BameHTHOCTH) BepinHbL. [1yTh B Tpade. Llenn u muxib.

['padsl Ha TOoCcKOCTH. [lepeBo ciy4aifHOTO SKCIEPUMEHTA.

Ipakmuyeckasn paboma Ne25 «Pewenue 3a0au ¢ nomowwto epagos»
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3. TemaTuyeckuii miiaH yueoHoro npeamera «MaremaTuka

HaumenoBanne Coaepsxanue yueOHOro MaTepuaJia u (pOpMbI OPraHU3ANUM AeATEJIHLHOCTH 00y4AI0IHXCS O0beMm B JInuHoCTHBIE
pa3ziesioB U TeM yacax pe3yJbTaThl U
o0mue
KOMIETeHIH
1 2 3 4
Paznen 1.Anreopa
Conepxanue y4eOHOTO MaTepuana
Tema 1.1 1. MareMaTuka B Hay4HOI KapTHHe MUpa. Pojib MaTeMaTHKH B pa3BuTHU Poccun. 14 JIP 8, OK 01, OK
04
PaseuTHe nousitusi o 2. [TonsiTue MHOkecTBa. Onepanuu Ha1 MHOXKecTBaMu. HatypanbHble, Lienble,
qucie. KommiexcHbie paluoHAIBHBIE U HpPAaLlMOHAIBHBIE YHCIIa
yHciIa
3. Henumocts. Ilpocteie u coctaBubie yncaa. HOJl . HOK.
4, JlelicTBUTEILHEIC YKCTA
5. KomrmuiexkcHsle uncna
6. Pemenue 3amay
[IpakTuueckue 3aHsATHSL 2 OK 01, OK 04, JIP
24
Ipaxmuuecxoe 3anamue Nel «/leticmeus Ha0 KOMNIEKCHLIMU YUCTAMUY
Tema 1.2 Conepxanue yueOHOT0 Marepuasa 20 OK 01, OK 04, JIP

YpaBHeHnus u
HepaBeHCTBA.
CucrteMbl ypaBHEHHUId H
HEPaBEHCTB.

1. JIuneliHble ypaBHEHUS U HEPABEHCTBA C OJHOW NEpEMEHHON
2. KBagpatneie ypaBHeHus. Teopema Buera. bukBanpaTHele ypaBHEHUS
3. Pemenwne cucrem HepaBEHCTB.

34
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Pemenne HCPABCHCTB BTOpOﬁ CTCIICHU

5. Pemenue HepaBeHCTB METOIOM HHTEPBAJIOB
6. MeToabl petIeHus] CHCTEM JIMHEHHBIX YPaBHEHHHN C JBYMSI IIePEMEHHBIMH
7. Pemenue cuctem metogom Kpamepa
8. Pewrenne cuctem Tpex JIMHEHHBIX ypaBHEHUH ¢ TpeMs IEpeMEHHbBIMU MeTo1oM Kpamepa
9. Pemenue 3anau
[IpakTrueckre 3aHATHSL 2 OK 01, OK 04
Ilpakmuueckoe 3auamue Ne2 « Pewienue ypagHenuil u HepageHcme»
Conepxanue yueOHOTO MaTepuaia 16 OK 01, OK 04, JIP
24, JIP 34
Tema 1.3 1. CreneHp U ee CBOWCTBA.
Kopuu, crenenu u 2. KopeHs N-oif cTenenu u ero cBoicTaa
Jorapudmsl
3. WppauronanbHele ypaBHEHHS
4. Pewenne nppanroHanbHbIX YpaBHEHUN
5. Jlorapudwm u ero cBoiictsa.
6. [IpeobpazoBanue orapuPMHUUECKUX BBIPAKCHUN
7. Pemenue 3amay
IIpakTrueckue 3aHATUSL OK 01, OK 04
IIpaxmuueckoe 3anamue No3 «Pewenue uppayuoHaibHbIX YPAGHEHULY 2
Tema 1.4. Conepxanue yd4eOHOTO MaTepuaa 28 OK 01, OK 04, JIP

@DyHKINHU, UX CBOWCTBA U

1.

Crioco6s1 3amanus hyHknuid. O01acTh OTPECICHIS 1 MHOKECTBO 3HAYCHHMA
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rpaduku 2. CaoiicTBa QyHKIHH.

3. Crenennast GyHKUUS

4, [IpeobpazoBanus rpadukos GpyHKINH

5. [Noka3zarenbHast QyHKIMS: €e CBOICTBA U TpaUKH

6. [loxasarenbHble ypaBHEHUS

7. Pemrenue nmokazarenbHBIX ypaBHEHUH

8. [TokasarenbHbIe HEPABEHCTBA

9. Jlorapudmudeckast pyHKIHS: €€ CBOICTBA U TpauKu

10. Jlorapudmuueckue ypaBHeHUS

11. JlorapudmMudeckre HepaBeHCTBA

12. Pemenwne norapudMudecknx ypaBHeHHI U HEPABEHCTB

[IpakTHueckre 3aHATHSL 4 OK 01, OK 04

Ipaxmuueckoe 3anamue Nod« Dyukyuu, ux ceoucmsea u epaguxuy
Ipakxmuueckoe 3anamue Ne5 «llokasamenvuvie u 102apugmuueckue ypasHenus u
HepaseHcmea)
Conepxanue yueOHOTo Marepuasia OK 01, OK 04, JIP
24

Tema 1.5 1. Pagnannoe usmepenue nyr u yrinos. EAMHUYHAS YMCITOBAst OKPYKHOCTB. 30
OcHoBb1 2. Tpuronomerpuueckue GpyHKINH. OCHOBHBIE TPUTOHOMETPUIECKUE TOKICCTBA.
TPUTOHOMETPUM

3. CBoiicTBa TPUTOHOMETPUYECKUX (QYHKINH.

4. @opMyIIbl IPUBENCHUS
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5. DopMyIIBI CIIOKEHUS.

6. Tpuronomerpuueckue GyHKIUHN YABOCHHOTO U MOJIOBUHHOTO apryMeHTa.

7. ®Oyukuun Y=Sinx, y=C0SX, ux CBONCTBa 1 IrpadUKH.

8. Oynknnm y=tgx, y=ctgX, ux cBoicTBa u rpaduKu

9. [Toctpoenune rpaIkoB TPUTOHOMETPUIECKIX (DYHKITHNA

10. OO6paTHble TPUTOHOMETPUYECKHE (PYHKIHH.

11. Pemenwne mpocTeHmx TpUTOHOMETPUIECKHAX YPABHEHUH.

12. Tpuronomerpuieckre HepaBeHCTBA

13. Pemenne TpuroHOMETpHUYECKUX YpaBHEHUH 1 HEPABEHCTB

[IpakTHueckre 3aHATHSL 4 OK 01, OK 04
Ilpakmuueckoe  3anamue Ne6  «llpeobpazosanue  mpucoHomMempuyecKux

BbIPANHCEHULL »
Ilpakmuueckoe 3auamue Ne7 « Peuwienue mpueconomempuieckux ypasHeHuu u

HepageeHcmey

Pa3nes 2.Havajsa MaTeMaTH4€CKOI0 aHAJIM3A

Tema 2.1 Conepxanue yueOHOTo Marepuasia 42 OK 01, OK 04, JIP

Hpenen pynxuun.

IIpousBoanas u ee
NPUJIOKEHUS

1. Crioco6bl 3aaHUs U CBOMCTBA YHCIOBBIX TIocheaoBaTenpHoCTel. [Ipenen
M0CJIEJ0BATENLHOCTH.

2. [Ipenen ¢pynkuu. CBoiicTBa mpenenos. PackpeiTue HeonpeaeneHHOCTH

3. Brruucnenne npesena GyHKIUi

4, [Ipupamenune aprymenTa u npupamienue ¢pynkiuun. HermpepsiBHOCTh QyHKIMM

34, JIP 24
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5. [IpousBognas. Ee ¢pusnueckuii cmuici. [Ipasuna quddepenunpoanus

6. [TpousBoaHAasK CTENIEHU U KOPHS

7. Beruncienre mpon3BOAHBIX CTENICHN W KOPHS

8. [Tpou3BoaHAS TPUTOHOMETPUYECKHX, TOKA3aTeIbHOM U JorapupMuIeckon (GyHKIui

9. [IponsBoanast ca0XKHON GYHKIIHN

10. Brruncnenye npou3BoAHOM CIIOKHON (YHKIUH

11. I'eomeTprdeckuii CMbICT POU3BOTHON. Y paBHEHHE KacaTelbHOHN K TpaQuKy QyHKITUI

12. Bospacranue u yosiBanue ¢pynkuuii. ccnenoBanne QyHKIMK Ha SKCTPEMYM

13. Bropas nmpousBoaHas GyHKINY U e€ PUINISCKAN CMBICIT

14. Brinykiiocts, Touka neperuda rpaduka GyHKIuu.

15. HaubGonpiee n HanmeHbIee 3Ha9eHNE PYHKIHN

16. UccnenoBanve QyHKIMIA 1 TOCTpOEHHUE UX TPaQUKOB

17. Uccnenoanue GyHKIUM U IOCTPOEHUE UX IPadHUKOB

[IpakTrueckne 3aHATHS: 6 OK 01, OK 04
Ipaxmuueckoe 3anamue Ne 8 « Boiuucnenue npeoena gyHkyuii»
IIpakmuyeckoe 3anamue Ne9 « Boruucnenue npouzg00Houl CLONCHOU QYHKYUUY
Ilpakmuueckoe 3anamue Ne 10 «IIpunosicenuss npou300HOU K UCCIE008AHUIO

@yuryuL»

KonTponbabie paboThl 2

Tema 2.2 Conepxanue yd4eOHOro MaTepuana 24 OK 01, OK 04, JIP
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HuTerpai u ero 1. [lepBooOpa3zHas. HeonpeaeneHHbIH HHTETPaAT U €TO CBOMCTBA 24
IIpUMeHeHHne
2. OcHoBHbIE (POPMYIIBI HHTETPUPOBAHHUSL.
3. WnTerpupoBanne METOJOM OACTAaHOBKU
4, OmnpenenenHblii uHTErpai u ero cBoiictBa. ®opmyna HetoTona-Jleiibanma
5. Brruucnenue onpeneneHHOro HHTErpaia
6. Brruncnenne onpeaeneHHOro HHTErpaia METOIOM OACTAaHOBKU
7. Brruucnenue mmomany niaockux GUryp ¢ HoOMOILIbI0 ONPEAEICHHOI0 HHTErpaja
8. Pemenue 3anau
9. Pemenue nmpukiagHbIX 3a7a4 ¢ HIOMOLIBIO OTPEIEIEHHOTO HHTETpaia
10. Pemenue 3anau
[IpakTrueckre 3aHATHS: OK 01, OK 04
Ipaxmuueckoe 3anamue Nell « Bviuucienue neonpeoeneHHbiX UHmMe2paiosy
Ilpakmuueckoe  3amsmue Nel2 — «Buluucnenue — onpedeieHnoco — unmezpaid.
Ipunosicenusn onpedenennvix UHMESPAnOsy
Pa3nen 3. JiieMeHTBI KOMOMHATOPUKH. OCHOBBI TCOPHHU BEPOSITHOCTH U MATEeMaTHYECKOH
CTATUCTHKHU
Tema 3.1 DneMeHTHI Conepxanue y4eOHOTO MaTepuana OK 01, OK 04

KOMOMHATOPHUKH

1. OCHOBHBIE MTOHATUS U TIPaBUIIa KOMOMHATOPUKH. BIOOpKH ¢ MOBTOpEeHUSAMH 1 O3
IIOBTOPEHUN

2. Pemenue 3anau Ha pacueTr BHIOOPOK

3. Bunom HeroToHa. CBoiicTBa OMHOMHAIBLHBIX KOI((OUIIUESHTOB
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[IpakTudeckue 3aHATHSL 2 OK 01, OK 04
Ilpaxmuueckoe 3anamue Nel3 «Pewenue 3a0au Ha pacuem 8b160pOK»
Tema 3.2 Copeprxanne yaeOHOTO MaTeprala 12 OK 01, OK 04, JIP
34
DJIeMeHThI TEOPUH 1. Cryuaitaeie coObiTus. [lomHas rpymma coopITHi .Onepanui HaJ| CITydaitHBIMU
BePOSITHOCTEH U COOBITHSAMU. .
MaTeMaTH4YeCKOMH
CTATHCTUKHU 2. Knaccudaeckoe onpeneneHue BEpOSITHOCTH COOBITHS
3. TeopeMsl ClIO’KEHHS U YMHOKEHUsI BEpOSITHOCTEH. BeposSiTHOCTH COBMECTUMBIX U
HECOBMECTUMBIX COOBITHH.
4, ®opmyna beprymmm
5. OCHOBHBIE TTOHSTHS MATEMATHUECKOIN CTATUCTUKHA
[IpakTrueckre 3aHATHSL 2 OK 01, OK 04
Ipaxmuueckoe 3anamue Nel4 «Bvluucienue éeposmuocmu coobimuii»
Pa3znen 4. I'eomerpus
Tema 4.1 Conepxanue yd4eOHOro MaTepuana 22 OK 01, OK 04
BekTopsl Ha 1. Bexropsl. OcHOBHBIE TTOHSTHSI. [|eHCTBUS HAJT BEKTOPAMH.
MJIOCKOCTH U B
NPOCTPaHCTBe. 2. KoopanHaTel BEKTOPOB Ha TJIOCKOCTH M B IIPOCTPAHCTBE
3. Paccrosane mexy Toukamu. J{irHa oTpe3ka
4. CxaysipHOE TIPOM3BEICHUE BEKTOPOB.
5. Jlenenue oTpe3ka B JaHHOM OTHOIICHUH
6. YpaBHeHHE NpsIMON Ha IJIOCKOCTH
7. MerTpuyeckre 1 NO3UIIMOHHBIE 33/1a41 Ha MPSIMbIE HA IIOCKOCTH
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HpaKTI/I‘-IeCKI/IC 3aHATUA
Ilpakxmuueckoe 3ansamue Nel5 «llocmpoenue cymmul u pazHoCmu 8eKmMopo8»

Ipaxmuueckoe 3anamue Nel6 «/leticmeus Hao eekmopamu, 3a0AHHbIMU CEOUMU
KOOPOUHAMAMUY

Ilpakmuueckoe 3ansamue Nel7 «Bvluucnenue cxansapnoeo npouszeeoderuis
8EKMOPO8 »

Ilpakmuueckoe 3anamue Ne 18 « Cocmagnenue ypasHenuil npsamoixy

OK 01, OK 04

Tema 4.2

Crepeomerpust

Conepxanue yueOHOTO MaTepuaia 22 JIP 34, OK 01, OK
04

1. AKCHOMBI CTEpEOMETPHH

2. BsanmHOe pacnonokeHue AByX NPsSMBIX B IPOCTpaHCTBE. B3anMHOE pacmonokeHne

MPSIMO U MJIOCKOCTH.

3. [Ipu3Hak napamnenabHOCTH MPSMOM U IIIOCKOCTH. B3anMHOe pacnonoxeHue AByX

IUIOCKOCTEH.

4, IIpu3Hak napayuieIbHOCTH JIBYX INIOCKOCTEN. TeopeMsl 0 apajieNnbHbIX IUNIOCKOCTSIX.

5. I'eomerpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MAPATUIEIBHBINA TIEPEHOC, CHMMETPUS

OTHOCHUTEIBHO TNIOCKOCTH

6. [TapannensHOe MPOEKTUPOBaHUE U €ro cBoWCcTBa. M300paxkenue Guryp B crepeoMeTpun

7. [lepnieHAUKYIAPHOCTH MPSAMON U IITOCKOCTH. CBSI3b MEXy ApAJUIETbHOCTBIO U

MEPIEHANKYIISIPHOCTHIO MPSIMBIX U TIOCKOCTEN

8. ITepnenaukyisip 1 HakJIOHHAsL. Teopema 0 Tpex NEPHEHAUKYISAPAX. YTOJI MEXIY MPAMOM

Y IJIOCKOCTHIO. JIByTpaHHbBINA yroJ

9. [HoBTOpenwue Temsl (1 4.)

IIpakTHueckue 3aHATUSA 4 OK 01, OK 04
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Ilpakmuueckoe 3anamue Nol9 «Pewenue 3a0au na ceomempuueckue

npeoopazosanusy

Ilpakmuueckoe 3amamue Ne2() «Pewenue 3adau no meopeme o0 mpex

NnepneHOUKYIAPax»
KonrponbHas pabora 1
Tema 4.3 Copeprxanne yaeOHOTO MaTeprala 54

MHoOrorpaHHUKH U
KpYIJble Tejaa

1. [TonsiTHE O rEOMETPUYECKOM TEJIE U €ro moBepxHOoCcTU. Teopema Ditnepa.
2. [Tpu3ma.

3. Napamnenenunen. Kyo. CumMerpun B KyOe, mapajuieienurne/ie, mpu3me.
4, [Inomane monHON W OOKOBOW TOBEPXHOCTH TPU3MBEL..

5. Ceuenust ky0a, MPHU3MEI

6. Pemenwne 3amau

7. IInpamupa. IIpaBunbHas nupamua.

8. VYceuénnas nupamuna. Terpasap.

9. [Inomane monHON W OOKOBOW TOBEPXHOCTH MHPAMHIIBL.

10. [IpencrarieHre O MPaBUIBHBIX MHOTOIPaHHHKAX

11. Brruncnenne momazeil MOBEpXHOCTH MHOTOTPaHHUKOB.

12. IToBepxHocTh Bpaienus. Teno Bpamenus. Llunuuap u koHyc.

13. OceBble CeueHUS U CEUCHWsI, MapauiebHble OCHOBAHUIO.

14. ILnomans MOBEpXHOCTH IMIIMHAPA, KOHYCA.

15. Pemenue 3amau

OK 01, OK 04, JIP
34
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16. [ap u chepa. BzanmHoe pacnoiaokeHue MIOCKOCTH U IIapa.

17. [Tnomaas MOBEpXHOCTH Iapa.

18. Brruncnienve miuonianei MOBEPXHOCTH MWIMHAPA U KOHYcA.

19. O0béM u ero m3mepenue. O0bEM Ky0a, IPSIMOYTOJIBHOTO TTapaJUICIICIIHIIC/IA.
20. OOBEM NPU3MBI U MHPAMUJIBI.

21. OOBéM THIIMHIpPA U KOHYCA.

22, O0ObeM mrapa

23. Pemenue 3anau
[IpakTrueckre 3aHATHSL 8 OK 01, OK 04
IIpakmuueckoe 3anamue Ne2l «llpuzmay
Ipaxmuueckoe 3anamue No22 «llupamuday
Ipaxmuueckoe 3anamue No23 «LJununop u kouycy
Ipaxmuueckoe 3anamue Ne24 « Obvemvl MHO202PAHHUKOSG U el 8PAUEHUY
Tema 4.4 Conepxanue yu4eOHOro MaTepuana 6 OK 01, OK 04
DJIeMeHTBI TEOPHH 1. I'pad, cBs3ubIi rpad. CreneHsp (BaJieHTHOCTE) BepIuHLL [1yTh B rpade.
rpagos
2. Lenu u tuksbt. 'padsr Ha mockocTy . JlepeBo ciydaifHOro sKcepuMeHTa
[IpakTHueckre 3aHATHSL 2
Ilpakmuuecxoe 3auamue Ne25 « Pewenue 3a0au ¢ nomowvio epaghosy
CamocTosiTeibHast paboTa 46 JIP 24, JIP 34, OK
01, OK 04
e BhinonHeHNE TPAKTHYECKHUX 38 [aHAN 39
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L HO)_II‘OTOBKa K OK3aMCHY

KoncyabTanun 4
Dopma ammecmayuu: IKIAMEH 4
Bcezo: 352
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4. MaTepuaibHO-TeXHHYECKOe o0ecrevyeHne MpenoaBanusi yueOHoro npeamera
«MaTeMaTHKa»

Jiis u3ydenust yaeOHOTO MpeMeTa Heo0X0JMMO Hanuue KabuHera «MaremaTukay

O6opynoBanne kabuHeTa:

Pabouee mecTo nmpemnoiaBarerns;

pabouune MecTa CTYJICHTOB I10 YUCITy CTYJECHTOB B TPYIIIIE;
KOMILJIEKT YEePTEKHOTO 000PYI0BaHMS M MPUCIIOCOOICHUI;
TEXHUYECKUE CPE/ICTBA;

MO/IeJId TEOMETPUUYECKUX TEN;

MJIaKaThl 10 TEOMETPUH;

IJIaKaThl o anredpe u HavanaMm aHanu3a it 10-11 kimaccos;

MMOPTPECTHI BBIAAIOIIUXCA JesTeseld MaTeMaTUKU.

TexHuUeCcKHUe CpeIcTBA O6V‘ICHI/I${:

KOMIIBIOTEP C JIUIIEH3UOHHBIM POrpaMMHBIM 00€CIIEUEHHUEM ISl TPEnogaBaTes;
NEPCOHATBHBIN KOMIBIOTEP € iepudeprueit sl y9aerocs;

MyJIbTUMEANA ITPOEKTOD;

JEMOHCTPALMOHHBIN JKpaH;

ayJIMOBU3YaJIbHbIE CPEICTBA O0YyUEHUS;

3JIEKTPOHHBIE HOCUTEIN HH(OPMALIHH.

OcHoBHas nuTepaTypa

1. Maremaruka: anreOpa v Hadajaa aHain3a, reomeTpus. Anreopa u Hayana ananmza.10-11 kimacchbr

: yae0. 1t 001eodpa3zoBaT. opranuzanuii: 6a3ossiit u yriy6. yposuu/(I1. A. Anmumos, FO .M. Konsrus,

M. B. Tkauesa u jp.)-3-eu3a.-M.-:IIpocsemenne; 202 1r.

JlononHUTENbHAS TUTEPATYypa

1. BaH_IMaI(OB, M.H. MaremaTuka: anre6pa 1 Havdalla MaTCMAaTUYCCKOI'0 aHAJIN3a, TCOMCTPH:

3amauHuK: yued. mocooue s CTy . yupexaeHu cpen.mpod.odpazosanus / M.U. bammvakos. — M.

Mznarenbckuit nentp "Akagemus”, 2018. — 413 c.

2. bammaxkoB, M.. Maremarunka: anreOpa u Hadyaja MaTeMaTHISCKOTO aHAIN3a, TCOMETPHS:

Y4eOHuK [T CTYA.yUpexaeHul cpea.mpod.oopazosanus / M.U. bammakoB. — M.: M3naTenbckuii eHTp

"Axagemusa", 2018. — 256 c.

3. Hexunenkwmii, N.JI. Matematuka: YueOHUK 175 CTYA.yUpexkaeHui cpen.npod.oopazoanus / ..

[Texnenkuii. — M.: U3natenbckuii uentp "Axagemus", 2017. — 320 c.
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DneKTpoHHBbIE 00pa30BaTEeNbHBIE PECYPCHI

Http://www.math.ru. — J{ara goctymna: 16.05.2023.

https://www.bymath.net. — JTlara nocrymna: 16.05.2023.

I'paduxu pyukuii  http://graphfunk.narod.ru /lara gocrymna: 16.05.2023.
Marematrueckue 3Tiob1 https://etudes.ru/ Jlata noctymna: 16.05.2023.
Martemarrka B TIOMOIIb [IKOJBHHUKY U CTYAEHTY (TecThl Mo MatemaTrke online)
http://www.mathtest.ru /lara gocryna: 16.05.2023.

https://www.yaklass.ru/. — Jlata mocryma: 16.05.23

orwdE

Sk

27


http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
https://etudes.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/

		2023-07-15T00:49:39+0300
	Шолохов Александр Константинович
	Я являюсь автором этого документа




