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1. OBIIAA XAPAKTEPHCTHUKA PABO‘[EI\/'I ITPOI'PAMMBbI
OBIEOBPA3OBATEJIbHOU YYEBHOU JUCIUIIVIMHBI OY /.12 MATEMATHUKA

1.1. MecTo IMCUMILTHHBI B CTPYKTYpe o0pa3oBaTeiibHoil nporpammsel CIIO:
Pabouass mporpamma 00mIe00pa3oBaTeNbHON yYE€OHOW MUCHUIUIMHBI SBIISICTCS YaCThIO
OCHOBHOM oOpazoBarenbHO# mporpammbl B cooTBercTBHE ¢ PI'OC CITIO 08.02.09 MonTax,
HajaJKa U dKCIUTyaTalus 3JIEKTPOOOOPYIOBaHUS MPOMBIIUICHHBIX M TPAXIAHCKUX 3AaHHIM,
BXOJAIleM B YKpynHeHHyr rpynny crnenuaibHoctel 08.00.00 TexHuka M TEXHOJIOTUH
CTPOUTEIHCTBA
1.2. e 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS AN CHUIIINHBI:

1.2.1. lleapb AMCHUIIMHBI

Copepxanue mporpaMMmbl 00II€00pa3oBaTeNbHON yueOHOW MaTeMaTHKa HalpaBleHO Ha

JIOCTHKEHHE PE3YJIbTaTOB €€ u3ydeHust B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC COO ¢ yuerom
npodeccuonanpHol HanpasiaeHHOCTH OI'OC CIIO.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOCHHS 001e00pa3oBaTebHOI y4eOHoM AucuuIVIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC

COO

Ocoboe 3HaueHne qUcUUIuIHA uMeeT npu GpopmupoBanun u passutun OK u I1K

[InanupyemMble pe3yabTaTbl 00y4eHHsA

O01mme |

npogeccuoHaIbHbIE

KOMIIETEHIIHH Oo0mmue J{ucuuIInHApHbBIE

OK 01 BeiOupath cnocoObl- TOTOBHOCTH K TpPyAY, OCO3HAaHUE IICHHOCTHU[-BIAJCTh METOJaMHU JO0Ka3aTeNIbCTB, AJITOPUTMAMH pEHICHUs 3a/1ad;
pelieHus 3a/1la4yMacTepcTBa, TPYyA0I00HE; YMEHHE (OpPMYIHMPOBATH ONpPEICICHHs, AaKCHOMBI M TEOPEMBI,
podeccnoHanbHOM est - TOTOBHOCTb K  aKTUBHOM  JIEATEIbHOCTU[IPUMEHATh HX, MPOBOIUTH JOKa3aTelIbHbIE PACCYKICHUS B XOJE
TeIbHOCTU IPUMEHHUTEINb TEXHOJOTMYECKOM M COLMAIbHOM HaIlpaBIEHHOCTH,[PELLICHUS 3a/1ay;

HO K pa3IUYHBIM KOHTEKCTaM [CIOCOOHOCTh ~ MHULMUPOBATH,  IJIAHUPOBATh  H- YMETh ONEPUPOBATH MOHATHAMH: CTENEHb YMCIa, JOrapudM 4vucia;

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSTEIBHOCTD;
- MHTEpEC K pa3iu4HbIM cdepaM npodeccHoHATbHON
e TeTbHOCTH,

OBnajieHue YHHUBEpPCATbHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMHU:

a) 0a30BbIE JJOTHYECKHE JIEHCTBUS:

y4eOHBIMHY|

- CaMOCTOATENIBHO (dhopMynpoBaTh i1
AKTyalIM3MpoBaTh MpoOJieMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBIUBaTh CYLIECTBEHHBIH MpPHU3HAK MWIIH
OCHOBAaHHA JIsI CpaBHCHUA, Knaccnquaupm H
0000IIECHHS;

- ONpeAensATh LENu  JeATENbHOCTH, 3aJaBaTh

[MapaMCTPbl U KPUTCPHUU UX JOCTUIKCHUA,
BBIABJIAATH 3aKOHOMCPHOCTH W IIPOTHUBOPCYUA B
[pacCMaTprUBACMBbIX ABJICHUAX,

[YMEHHE BBIIOJHATh BBIUMCICHHE 3HAUEHUH M IpeoOpa3oBaHMs
BBIPR)KEHUI CO CTENEHSAMM U Jorapugmamu, npeodpa3zoBaHus JIpOOHO-
[pallMOHAJIbHBIX BBIPAXKEHUI;

- YMETb ONEPUPOBATH NOHATHUAMU: PALIMOHAIBHBIE, UPPALMOHAIIBHEIE,
[oKa3areabHble, CTENICHHbIE, JorapuMUIecKre, TPUrOHOMETPHUUECKHE
YPaBHEHHMSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATh MOHATHAMH: (QYHKIUS, HENpepbIBHAS (DyHKLHUA,
[pOM3BO/IHAS, TIEepBOOOpa3Has, OINpeNeNeHHbI HWHTErpaix; YyMeTh
HAaXOOUTh IPOU3BOJHBIE  3JIEMEHTApHbIX  (QYHKIUH, HCHOIB3YS
CIIPaBOYHBIE MaTEpHAJIbl, HCCIENOBaTb B IMPOCTEHIINX CIIydasx
(YHKIIMM HAa MOHOTOHHOCTb, HaXOJWTh HauWOOJbIIME W HAaHUMEHbIINE
3HaYeHUs (PYHKIIHIL; CTPOUTH IT'pa@ KK MHOTOYJICHOB C UCIIOJIb30BaHUEM
arnrapaTta MaTeMaTHMYeCKOIro aHaiu3a; MPUMEHSTh MPOU3BOAHYIO IMPH
[pEIIEHNN 337ad4 Ha JABMKEHUE; pellaTh NPaKTHUKO-OPUEHTUPOBAHHBIE
3ajayl Ha HaumOOJbIIME W HAUMEHbIINWE 3HAYCHMs, Ha HaXOXJICHHE
[TyTH, CKOPOCTH U YCKOPEHUS;

YMETh ONEpPUPOBaTh MOHATHSAMHU: pallMOHAIbHAs  (YHKIIHS,

nokaszatenbHass (YHKIHMs, cTeneHHas (yHKIMs, JorapudMuyeckas




- BHOCUTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBAThH
COOTBETCTBUE PE3YJbTATOB IIEJISIM, OIEHUBATH PUCKU
MOCJICICTBHI JCSITeIbHOCTH;

- pa3BUBaTh KPEATHMBHOE MBIIIJICHUE TPU PEIICHUU
PKU3HEHHBIX Tpo0ieM

0) 0a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

- BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEOBATEIBCKON H
MPOSKTHON JESITENbHOCTH, HABBIKAMHU pa3pelieHus]
po0Jem;

BBISIBJISTh IPHUYMHHO-CIICICTBEHHBIC CBSI3U
AKTyaJIM3UpOBaTh 3ajiady, BBIIBUTATh THUIIOTE3y ¢
[PEIICHUS, HAXOJUTh apTYMEHTBI JIJISl JIOKA3aTeIbCTBY
CBOMX yTBEP)KICHUH, 3a7aBaTh MapaMeTpbl |
KPUTEPUN PEIICHUS;

- aHAJIM3UPOBATH ITOJIYUYCHHBIC B XOJIC PEILICHHSI 3a1a4H

[pe3yJIbTaThI, KPUTHUYECKH OLICHUBATh ux|
TOCTOBEPHOCTD, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX|
YCIIOBUSX;

-- YMEThb NIE€PEHOCUTHb 3HAHMs B IIO3HABATEJIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHECATEIbHOCTH;
YMETb HUHTETPUPOBaTh 3HAHWUS U3
MpEeAMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIC MJIEU, NIPEJIATaTh OPUTUHAIbHBIE
[OJIXO/Ibl U PELICHUS;

1 CIIOCOOHOCTB HX HMCIIOJIb30BaHUs B ITO3HABATEIbHOM|
1 COLIMAIBHON ITPAKTUKE

Pa3HbIX]

(yHKIMS, TpPUTOHOMETpUYECKHEe (YHKIMU, OOpaTHble (YHKIIHH;
[YMEHHE CTPOUTh TpapuKd H3YYEHHBIX (YHKLIUH, HCIOIB30BaTh
rpadUKy MpU U3YYEHUU TMPOIIECCOB M 3aBUCUMOCTEH, NpPU pELICHUH
3agad M3 JPYrUX Y4eOHBIX MPEIMETOB M 3aJau M3 peaibHOW YKHU3HU;
BBIpaXKaTh GOPMYJIaMU 3aBUCUMOCTH MEXI1Y BEIIMUYNHAMU;

- YMETb pelaTh TEKCTOBBIC 3a/laud Pa3HbIX TUIOB (B TOM YHCJE HA
[IPOLIEHTHI, JOJU U YaCTH, Ha JIB)KEHUE, padoTy, CTOMMOCTh TOBapOB U
[yCITyT, HAJIOTH, 331a4H U3 00J1aCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(brHaHCaAMM); COCTaBISTh BBIPAXKEHUS, YPaBHEHHs, HEPABEHCTBA U UX
CHCTEMBI TI0 YCJOBHUIO 3aJayd, UCCIICAOBATh MOJYyYEHHOE pEIICHUE U
OLICHUBATH MPABAONOI00HOCTh PE3Y/IbTATOB;

- YMETh ONIEPUPOBATH MOHATUSAMU: CpeiHEe apru(PMeTHIecKoe, MeInaHa,
HauOoJblllee ¥ HaWMMEHbIEE 3HAYEHUS, pa3Max, JIUCHEepCHUs,
CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOTO Ha0Opa; yMETh M3BJIEKATh,
MHTEPIPETUPOBATh HHPOPMALIMIO, MPEACTABICHHYI0O B TaOlWIaxX, Ha
rarpaMmax, rpaukax, OTpaykKarollyr0 CBOHCTBA pealIbHBIX MPOIIECCOB
M SBJIIGHUH; MPEACTaBIATh HHGOPMALMIO C TOMOIIbIO TabmUI[ U
arpaMM; HCCJIENOBAaTh CTAaTUCTHYECKUE JaHHBIE, B TOM YHCIE C
[pUMEHEHHEM TpapUUeCKUX METOAOB U 3JEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh MOHATHAMU: CIIY4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTb CIYYalHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BAHWEM TIpa)UIeCKUX METOJIOB; MPUMEHSThH
(OopMyJIbI CIIOKEHUSI U YMHOXKEHUS BEPOSTHOCTEH, KOMOMHATOpPHBIE
(bakTel ¥ (OpPMYIBI MPH PEUICHWH 3a/la4; OLEHUBATh BEPOSTHOCTH
[peaTbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHbIMU BEIMYMHAMU; YMEHUE
[TPUBOANTE TPUMEPHI TIPOSIBIICHISI 3aKOHA OOJIBIINX YUCEI B TPUPOTHBIX
1 OOIECTBEHHBIX SBJICHUSX;

YMETh OIEPUPOBATh TMOHATUAMHU: TOYKA, NpsAMas, IJIOCKOCTb,
[POCTPAHCTBO, JABYIPaHHBIH yroj, CKPEUIMBAIOIINECS MpPSMEIE,
[apajieIbHOCTh M NePHeHIUKYISIPHOCTD MPSMBIX M TUIOCKOCTEH, yro
MEXTy TPSIMBIMH, YTOJ MEXIY MPSIMOH M TUIOCKOCTBIO, YTOJI MEXIY
[IOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHHE MEXTY

MMPSAMBIMH, PACCTOSAHUC MCEKAY IIOCKOCTAMH, YMCHHEC HCIIOJIB30BaTHh)




[IpU PELICHUM 3aJad H3ydeHHble (PAKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA;

- yMeThb ONEpUpPOBaTh IMOHATHSAMM: MHOTOIPaHHUK, CEUYEHUE
MHOTOrpaHHHKa, KyO, Mapajuiesenumes, npu3Ma, nupaMmuaa, Gurypa u
[IOBEpXHOCTb BpallleHWs, LWIMHAP, KOHYyC, Iiap, cdepa, cedeHus
(Gurypsl BpalieHus, IUIOCKOCTb, Kacawomascs cdepsl, IHINHApa,
KOHyCa, IUIOIAAb IIOBEPXHOCTHM MHUPAMUIBI, IPU3MBI, KOHYCAa,
WINHIpPA, IUIOMmanb cdepbl, 00BeM Kyba, MPIMOYTOJBHOTO
apajiesienunesna, NUpaMuibl, MPU3MBlL, LWIMHApPA, KOHYca, IIapa;
YMEHHE M300pakaTh MHOTOTPAaHHHKH M TIOBEPXHOCTH BpPAICHHS, WX
CEUeHHs] OT PYKH, C TIOMOULIbIO YEPTEXKHBIX HHCTPYMEHTOB U
PIEKTPOHHBIX  CPEJICTB; YMEHHME pACIIO3HABAaThb CUMMETPUIO B
[IPOCTPAHCTBE; yMEHHUE paclo3HaBaTh IPABUIbHBIE MHOTOTPAHHUKH;

- yMETb ONEpUpOBaTh MOHATHSMH: [BUKEHHE B IPOCTPAHCTBE,
0/100HbIe  (UTYpbl B IPOCTPAHCTBE; MCIIOIb30BaTh OTHOILIEHUE
rionael moBepxHocTed U 00BEMOB MMOJAOOHBIX (UIYp IPU pPELICHUN
3ajay;

- YMETb BBIYHMCIISATH FEOMETPUUECKHUE BETMYUHBI (AJIMHA, YT, IUIOLIa b,
00beM, IUIOMIAJb MOBEPXHOCTH), MCIOJB3Ys M3y4eHHbIE (OPMYIbI U
METO/1bI;

- YMETb ONIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPAHMHAT,
KOOpJIUHATBl TOYKH, BEKTOp, KOOPJIMHATBl BEKTOpa, CKaJIspPHOE
[IPOM3BENCHNE, YrOld  MEXAY BEKTOpaMH, CyMMa BEKTODOB,
[IPOM3BEICHNE BEKTOpAa HA YMCIIO; HAXOAUTh C IMOMOIIBI0 U3YUYEHHBIX
(opMys1 KOOPIUHATHI CEpeMHBbl OTPE3Ka, PACCTOSHUE MEXKIY ABYMS
TOYKaMHU;

- YMeThb BBIOMpaTh MOAXOMAIIMN H3yYEHHBIH METOJ MAJIs pelleHus
3aaud, pacro3HaBaTh MareMaThyeckue (PakTbl M MaTeMaTU4YeCKHe
MOJIETM B TPUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE;
YMEHHE MPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON
1 MEPOBOI MaTeMaTU4ECKON HayKH.

- YMETb OIIEpHUPOBATH MOHATUSAMU: ONPEIEIIEHUE, aKCUOMa, TEOPEMa,
CIIEICTBUE, CBOMCTBO, MPHU3HAK, JI0KAa3aTE€IbCTBO, PAaBHOCHJIbHbIE
(opMyIHPOBKH; YMEHHE ¢dbopmynupoBaTh oOpartHoe 4|




[IPOTHBOIIOJIOKHOE  YTBEpXKJIEHHE,  NPUBOJAUTH  IPUMEpPbl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHAYKIINH;
[IPOBOJUTH JOKa3aTeJIbHbIE pAcCYy)KICHMs IpU pelIeHUH 3ajad,
OLICHUBATh JIOTHYECKYIO ITPaBUIIBHOCTh PACCyKICHMUI;

- yYMETb OIEPUPOBATH MOHATUSAMHU: MHOXKECTBO, HOIMHOXECTBO,
olepanuy HaJ, MHOXECTBAMM;, YMEHHME HCIOJIb30BaTh TEOPETHKO-
MHOYKECTBEHHBIH ammapar [jisl ONMCaHUS pealbHbIX IPOLECCOB U
SIBIICHUI TIpY pEIICHUH 3a/a4, B TOM 4YHCIE U3 APYIHX Y4YeOHBIX|
[IPEIMETOB;

- YMETh OIEPUPOBATH MOHATUSAMU: Tpad, CBI3HBIN Tpad, IepeBo, UK,
rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCBIBATh I'padbl pa3InYHbIMU
crioco0amMu; NCIOIB30BATh Tpadbl MPH PEIICHUH 3a1a4;

- yMeTh CBOOO/IHO ONEPUPOBATH MOHATUSMU: COUETaHHE, IEPECTAaHOBKA,
UHICIIO COYETaHWH, YUCIIO TEepPecTaHOBOK; OMHOM HproTOHa; ymeHme
[IPUMEHATh KOMOMHATOpHbIE (DAKThl UM PACCYXKIEHHUS Ul pPELIeHUs
3ajau;

-yMETb ONEPUPOBATh MOHATUSAMH: HAaTYpaJbHOE YUCIIO, LEI0E YHCIIO,
OCTaTOK II0 MOJYJIO, PALIMOHAIBHOE YHUCIIO, UPPALHUOHAIBHOE YHUCIIO,
MHOYKECTBAa HATYpaJbHBIX, LENbIX, PALMOHAIBHBIX, JAEHCTBUTEIbHBIX
UrCceNT;, YMEHHE WCIOJIb30BaTh MPU3HAKK JCTUMOCTH, HAUMEHBIIHN
o0IIMi JenuTenh 1 HauMeHbIlee olliee KpaTHoe, anroput™ EBkinuaa
[pU pelIeHUH 3a/a4; 3HAKOMCTBO C pa3IMYHBIMU TIO3MIIMOHHBIMA
CHCTEMaMM CUHUCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHSTHUAMU: CTENEHb C LENbIM
[oka3aTesieM, KOpeHb HaTypalbHOM CTENEeHH, CTENEeHb C PAllHOHAIBHBIM
[OKa3zaTrejaeM, CTENeHb C  JEHCTBUTENbHBIM  (BEIECTBEHHBIM)
[oKasaTeiaeM, JOorapum 4ucia, CHHYC, KOCHHYC W TAaHIECHC
[TPOU3BOJILHOTO YHCIIA;

- YMETh OIEPHPOBATH TMOHITHUAMHU: TOXIECTBO, TOXIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHMHA W
HEpaBeHCTB, PABHOCWJIBHOCTh YypaBHEHHUI, HEPaBEHCTB U CHUCTEM,
pallMOHaNbHbIE, HPpAlMOHAIbHBIE, IIOKa3aTelIbHbIe, CTENEHHBIE,
lorapu@muyeckre, TPUrOHOMETPUYECKHNE ypaBHEHUsS, HEPABEHCTBA U
CHCTEMBbl; YMEHHE pelllaTh YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C




[IOMOILBIO Pa3JIMYHbIX MPUEMOB; pellaTh yYpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBl C IIapaMETpPOM; IMPUMEHITh YPABHEHMs, HEPABEHCTBA, MX
CHCTEMBI JUIsl PeLIeHUs MaTeMaTUYeCKUX 3a/1a4 U 3aJa4 U3 pa3IndHbIX
00J1acTeil HayKH U peaybHOM KU3HH;

-yMETb CBOOOJHO ONEpUPOBaTb HOHATUAMM: Tpapuk (QyHKIMH,
oOpatHast (yHKIUMS, KOMIO3UIUS (YHKIUH, nuHeiHas (yHKIus,
KBaJIpaTU4Has (yHKIMs, CcTeNeHHas (YHKLUUSA C LEIbIM [OoKa3aTeleM,
TPUTOHOMETpPHUYECKUE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUECKUE
(yHKLIMH, [OKa3zaTeslbHas M Jorapupmuueckas (QyHKIUH; YMEHHE
CTpouTh Tpauku (YHKIHIA, BBIIOIHATH MpeoOpa3oBaHusi rpaduxos
pyHKImii;

[YMEHHE HCIIOJIb30BaTh rpaduku GYHKIMNA I U3y4SHHS MPOIECCOB H
3aBHCHUMOCTEH NP pelieHUH 3a/1a4 U3 IPYTruX y4eOHbIX IPEAMETOB U U3
[peabHOM JKM3HHU; BBIpaXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY|
BETMYMHAMU;

YMEHHE CBOOOJIHO ONEpUPOBaTh MOHSATHAMH: YETHOCTH (DYHKIUH,
[EepUOIUYHOCTD (PYHKIUH, OrPAaHUYEHHOCTh ()YHKLIUH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (DyHKITNH, HanOoJIbIIee M HAUMEHbIIIee 3HAYCHHUS
(YHKIIMN Ha TPOMEKYTKE; YMEHHE MPOBOJAUTH UCCIIEJ0BaHUE (D YHKIINH;
[YMEHHE HMCIOJIb30BaTh CBOMCTBA U rpaduku QYyHKIUN Ui peIIeHUs
YpaBHEHM, HEpaBEHCTB W 3ajJad C MapaMeTpamMH; H300paxarb Ha)
KOODAMHATHOW  IUIOCKOCTH  MHOXECTBA  PEIICHWM  ypaBHEHWIA,
HEpaBEHCTB U UX CHCTEM;

- YMETb CBOOOJHO ONEpPUPOBATHh MOHATHSIMH: IOCIIENOBATEIbLHOCTD,
apupMeTHuecKasi ~ MPOrpeccHs,  TeOMETpUYecKass  IMPOrpeccHs,
0ECKOHEYHO YOBbIBaoIlas TIeoMETpUYecKass IpOorpeccus; yMEHHUe
3aJaBaTh  IIOCJIEAOBAaTEIbHOCTH, B TOM UHUCIE C  IOMOILBIO
PEKYPPEHTHBIX (HOpMYyT;

- yMEThb OIEpUpPOBaTh MOHATUSMHU: HEMPEPBHIBHOCTh (PYHKIHH,
aCUMIITOTHI Tpaduka (GYHKIMM, TepBas M BTOpas IMPOU3BOIHAsS
(YHKIIMM, TEOMETPUYECKHMM U (U3NYECKUH CMBICI IPOU3BOJHOM,
epBooOpa3Hasi, OIpeeNieHHBbI  HMHTerpajl; yMEHHE HaxOJHTh
ACUMNTOTHl rpaduka (QYHKIHUH; YMEHHME BBIYHUCISATH MNPOU3BOIHbBIEC




CYMMBI, IPOM3BEACHNUS, YACTHOTO M KOMIO3MLIUHU (PYHKIUH, HAXOAUTh
ypaBHEHHE KacaTelIbHOU K TpapuKy (yHKINH;

[YMEHHE MCII0JIb30BaTh POU3BOHYIO AJIs MCCIEeI0BaHUs (DYHKIMM, 1715
HAaXOXKJICHUS HAWIY4IIero PEUIeHWs B MPUKIAAHBIX, B TOM YHCIE
COLMAJIbHO-9KOHOMHMUYECKUX M (PU3NYECKUX 3a]auax, AJs ONpeaeIeHus
CKOPOCTH W YCKOpPEHUS; HaxXOIUTh IUIOMAAU U O0BeMbl (Uryp c
[IOMOILbI0  MHTErpajia; MPUBOJUTH IPUMEPbl  MaTEMaTHYECKOIO
MOJICIIMPOBAHUS C TOMOIIBIO AU(PepeHIINaTbHBIX YPAaBHEHUH;

- YMETb OIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YKCIIO, CONPSKEHHBIE
KOMILIEKCHBIE YU CIIA, MOJYJIb M apTYMEHT KOMIUIEKCHOTO YHcia, popma
3aICH KOMIUIEKCHBIX YUcel (FeoMeTpruecKasi, TPUrOHOMETpHUECKas U
areOpanveckas); yMeTh MPOU3BOJIUTH ApUPMETHICCKHE JCUCTBHS C
KOMIUIEKCHBIMU ~ YHCJIaMH; TNPUBOJUTH IPHUMEpPbl HCHOJIb30BaHUS
KOMIUIEKCHBIX YUCEIT;

- YMeTbh CBOOOTHO ONIEpUPOBATh NOHATHAMMU: CpeiHee apu(hMETHUECKOe,
MearaHa, HanOoJblliee ¥ HaUMEHbIIee 3HAUYCHHS, pa3Max, JAUCIepCHs,
CTaHJApPTHOE OTKJIOHEHME ISl OMMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE
MCCIIeIOBAaTh CTAaTHCTUYECKUE JNaHHBIC, B TOM YHCIE C NMPUMEHEHHEM
rpadUueckux METOJOB M  3JEKTPOHHBIX CPEACTB; TIpaduvecKu
MCClle/IoBaTh COBMECTHBIE HAONIONEHUS C TOMOIIBI0 JHArpaMMm
[paccenBaHUs U JIMHEHHOMN perpeccuu;

- YMETh HAaxXOJUTh BEPOSTHOCTH COOBITHH C HCIIOJIB30BAaHHEM
rpaduuecKux MeETOJI0OB; HPUMEHSATh I pelleHus 3anad (HopMyJibl
CIIO)KEHMsI W  YMHOXKEHHUS  BEpOsITHOCTEH, (opMylly  IOJIHOH
BEepOsATHOCTH, Gopmyny bepHymnu, xomMOuHaTopHble (akTbl HU
(OpMYJIBI; OICHMBATH BEPOSITHOCTH PEATBHBIX COOBITHH; YMEHHE
OIEpPUPOBATH TMOHATUSAMH: CIlydailHas BEIUYMHA, pacHpeaeiCHHe
BEpPOSTHOCTEH, MaTEMaTHUYECKOE OKUJIaHKe, JUCTIEPCUs U CTaHIapPTHOE
OTKJIOHEHUE CIIy4allHOW BENUYMHBL, (YHKIUU paclpelesieHus] ¢
[UIOTHOCTM  PaBHOMEPHOTO,  IOKa3aTeNbHOTO U HOPMAJIbHOTO
pacripelielieHuii; YMEHHE  HCIOJNb30BaTh  CBOWCTBA  M3YYEHHBIX|
[pactipesieNieHui Ui pelieHus 3aa4; 3HaAKOMCTBO C TOHSATHSMU: 3aKOH
OONBIMMX YHCEeN, METOABl BBIOOPOYHBIX HCCICAOBAaHUI, YMEHHE




[IPUBOAUTH IPUMEPHI IPOSIBIICHHS 3aKOHA OOJIBIINX YMCEN B IPUPOIHBIX
11 OOILECTBEHHBIX SIBICHUSX;

- YMETb CBOOOIHO OTIEPUPOBATH MIOHATUAMU: TOUYKA, IIPsIMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMM Yroj, JBYI'PAaHHBIA YIoOJI,
TpeXrpaHHbIl  yrou, nepeceKaroiuecs, napajjielibHple U
CKPELIMBAIOIIUECS MPSIMBIC, MapaICIbHOCTh U MEPIEHIUKYISIPHOCTD
[IPSIMBIX U IJIOCKOCTEH, YIOJI MEXKAY HPSAMBIMU, YTOJl MEXy NPSAMOH U
[IOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH;, YMEHHE HCIOJb30BaTh IMPU
peILICHNH 3aJjad U3y4eHHbIe (PaKThl U TEOPEMbl INIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpPE;, YMEHHE
OIIEpUPOBATh MOHATUSMHM: MHOIOTPaHHUK, CEYEHHE MHOIOIpaHHHKA,
[paBUJIBHBII ~MHOTOTPAaHHHWK, TpuU3Ma, nHpamuna, ¢urypa u
[IOBEpXHOCTb BpALICHUs, LMIMHIpP, KOHYyC, Iap, cdepa, pa3BepTKa
[MOBEPXHOCTH, CEYCHHUsI KOHYCa W LWJIMHJIPA, MMapajuleibHbIE OCH WA
OCHOBAHHIO, CEUeHHe IIapa, IIJIOCKOCTh, Kacaromascs cdepsl,
[MIMHApPA, KOHYCAa, YMEHHE CTPOUTHh CEUYeHHE MHOTI'OTpaHHHKA,
1300pakaTh MHOTOIPAaHHUKH, (UTYphl M MOBEPXHOCTU BpAILEHUS, UX
CEUCHHsI, B TOM YHCJIE C MOMOIIBIO DJIEKTPOHHBIX CPEJICTB; YMEHHE
[IPUMEHSATh CBOWCTBA TE€OMETPHUYECKUX (UTYp, CaMOCTOSTEIbHO
(hOpMYITHPOBATH OTIPEICICHUS H3Y9aeMBIX (DUTYP, BBIIBUTATH THIIOTE3H]
0 CBOMCTBAxX M MPU3HAKAX T€OMETPUUYECKHX (PUTYpP, 0OOCHOBBIBATH WIIN
OTpOBEpraTh HX; yMEHHE TIPOBOAUTH KIACCUPUKAIMIO (GHUTYD TIO0
[pa3IMYHBIM MPU3HAKaM, BBINOJIHATH HEOOXOIMMBIE IOMOJHUTEIbHbIE
[TOCTPOCHHS,

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU: TUIOLIA/b GUTYPBI, 00bEM
(Guryphel, BENTMYMHA YT, PACCTOSHUE OT TOYKH JO TUIOCKOCTH,
[pAaCCTOSIHUE MEXIy NPSAMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH,
[U10I1a/1b Cepsl, UIO0IIAb TOBEPXHOCTH MUPAMHIBL, IPU3MBI, KOHYCA,
[UIMHIpa, O00BeM Kyba, MNPsSIMOYrOJIFHOTO — IapajulesIeNuIeaa,
MUpaMubl, MPU3MBI, LWIMHIpPA, KOHYyca, IIapa; YMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- YMeTh CBOOO/IHO OTIEPUPOBATH MOHATUAMU: JIBUKEHUE, TapaJJIeIbHbIN
[epeHoc, CUMMETpHS Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT,
peoOpa3oBaHue Noao0us, mojo0HbIe (QUTYpPHI, YMEHHE paclo3HaBaTh




paBHbIE U OJIOOHBIE (DUTYpbI, B TOM YHUCIIe B NPUPOJE, UCKYCCTBE,
APXUTEKTYpEe; YMEHUE HCIIOIb30BAaTh IE€OMETPUYECKUE OTHOIIEHUS,
HaXOAUTh F€OMETPUUECKUE BEIUYMHBI (JJIMHA, YroJl, IUIOaab, 00beM)
[IpU PELICHUH 3a/a4 U3 JPYIHX Y4eOHBIX NPEIMETOB U M3 peabHOU
PKU3HU;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUSMU: MPSMOYTOJIbHAST CUCTEMA
KOOpJAWHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CYMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOpA Ha YMCIIO, PA3IOKEHUE BEKTOPA I10
0a3ucy, CKalspHOE IPOU3BEJIEHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJl
MEKy BEKTOpAaMU; YMEHHUE UCIIOJIb30BAaTh BEKTOPHBIN U KOOPAMHATHBIN
METO Uil pellieHUs] TeOMETPUUECKUX 3aJau U 3ajiad IpYTux yuyeOHbIX
[IpeIMETOB; ONEpPUPOBAaTh MOHATHSAMHM: MaTpuua 2x2 u  3x3,
OIPEACIUTENb MaTPULIbl, TEOMETPUUECKHUI CMBICIT ONPEACIINTENS,;

- YMETb MOJEIUPOBATh PEAIbHBbIE CUTYAallMM HAa S3bIKE MAaTEMATHKU;
COCTaBJIATh BBIPAXKCHMS, YPABHEHMsI, HEPABEHCTBA U MX CHUCTEMBI IO
[YCJIOBUIO  3a7a4dd,  HCCIENOBATb  IIOCTPOCHHBIE  MOJENH  C
MICTI0JIb30BAHUEM allliapaTta ajareOoppl, HHTEPIPETUPOBATH MOTYYEHHBINH
[pe3yabTaT; CTPOUTH MAaT€MAaTHYECKHME MOJEIM C  IOMOIIBIO
FEOMETPUUECKUX IOHATHM M BEJIWYMH, PEIIaTh CBA3aHHBIE C HUMH
[IPAaKTUYECKUE 3aJa4M; COCTaBIATH BEPOSTHOCTHYK) MOJEIb U
MHTEPIPETUPOBATh IIOJYYEHHBIH pPE3yNbTaT; pellaTh IPUKIATHBIC
3a1a4d  CpPEACTBAMHM MAaTEMAaTHYECKOrO aHajln3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOT0 XapaKTepa;

- yMEHHUE BBIOMpPATh MOAXOASAIIMNA METOA JJsi pelIeHUs 3ajauu;
[MOHMMAaHWE 3HAYMMOCTH MAaT€MaTMKH B M3YYEHUU NPHUPOJHBIX U
OOIIECTBEHHBIX MPOLECCOB U SIBICHWUN; YMEHHE PACIIO3HABATH
[IPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKH B HMCKYCCTBE, YMEHME IPUBOJUTH
[IpUMEPbl  MATEMATHUYECKUX OTKPBITUH POCCUMCKOM U  MHPOBOU
MaTeMaTHYeCKOW HAYKH

OK 02 HNcnons30BaTh|
COBPEMEHHBIE CpeACTBa)

[orcka, aHam3a
MHTEepIpeTanuyu HHPop
Maruu, 1 nHQOpMaloH

b4l

B 00;1acTH LIEHHOCTH HayYHOT'O O3HAHUS:

-c(hOpMUPOBAHHOCTD MHUPOBO33PEHNS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HayKd M OOLIECTBEHHOW MPAaKTUKHU, OCHOBAHHOTO HA|

- yMeTh ONEepUpoBaThb MOHITHUSAMM: palUOHaNbHAs  (DyHKUHUA,
mokazaTenbHass (YHKLHWS, CTerneHHas (yHKIMs, JorapudmMuueckas
(YHKIUS, TPUTOHOMETpUYECKHEe (YHKIMH, oOpaTHble (YHKUUU;
YMEHHE CTpPOUTh TpauKH M3YYEHHBIX (YHKLUUH, HCIOIB30BaTh

rpaguKu TIPU HU3yYEHUH TPOIECCOB M 3aBUCHUMOCTEH, MPHU pPENICHUU




HbIC TEXHOJIOTUHU
BBITTOJTHCHUS
podeccnoHanbHOM nest
TeTbHOCTH

ISt
3a1ay

muanore KyinbTyp, CHOCOOCTBYIOLIEIO OCO3HAHUIO
CBOET0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIIECHCTBOBAHHUE S3BIKOBOM M YHMTATEJIbCKOU
KyJbTYpbl KaK CpEICTBa B3aUMOJCHUCTBUA MEXKIY]
JIFOIbMU U II03HAHUS MUDA;

OCO3HAHME UEHHOCTH HAy4YHOW JEATEIIbHOCTH,

FOTOBHOCTD OCYIIECTBIISATh MPOEKTHYIO 7l
HCCIICIOBATEIbCKYIO IEATEIIbHOCTh WHANBUYAIBHO U]
B TpyIIIE.

OBnasneHue YHUBEpPCAIbHBIMU y4eOHBIMH

[103HABATEJIbHBIMU ACHCTBUSAMMU:

B) pabota ¢ napopmarmei:

- BJIQJIETh HAaBBIKAMU IOJy4eHHMs HMHQOpMaIUM U3
MCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSTEIBHO
OCYILECTBIIATh MOUCK, AHAJIU3, CUCTEMATH3alMI0 U
MHTEPIpETalnio MHGOOPMAIMKA PA3TUYHBIX BHJIIOB H
(bopM npecTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hOpMaATaX C yIETOM
Ha3HAuYeHUs HMHQOpPMALUU M IEJIeBOH ayJUTOpPHUH,
BbIOMpass ONTUMaJIbHYIO (OpMYy TMpEACTABICHUS U

BU3YyaJIN3alluH;

- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD
I/IHq)OpMaI_II/II/I, € COOTBCTCTBHUC IIpaBOBbLIM b4l
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIb30BaTh CpCIACTBA I/IH(i)OpMaLII/IOHHBIX 51
KOMMYHUKAIIMOHHBIX TEXHOJIOTHit B PEIICHUN
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX 41
OpTaHHU3allMOHHBIX 3a/1a4 C COGJ’IIOI[GHI/ICM TpC6OBaHHI>'I
OPrOHOMHUKH, TCXHHUKH 6630HaCHOCTI/I, TUTHCHBI,

pecypcocOepekeHus, MPaBOBBIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30TaCHOCTH;

BJIAJ€Th HAaBbIKAMM pAcClO3HABaHHUS U 3aIHUTH
nH(popMaluy,  MHPOPMAIMOHHON  Oe30macHOCTH|

3agad M3 JPYrHX Y4eOHBIX MPEIMETOB M 33Jau M3 PeallbHOW YKHU3HU;
BEIpXKATh GOPMYJIAMU 3aBUCUMOCTH MEXITY BEIMUYNHAMU;

YMETh ONEPUPOBATh TOHSATHSIMHU: TOXIECTBO, TOXICCTBCHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHHH W
HEpaBEHCTB, PaBHOCUJIBHOCTh YpPaBHEHHU, HEPABEHCTB U CHCTEM,
[palMoHaNbHBIC, UpPpAIMOHATBHBIC, TMOKA3aTeNbHBIC, CTEICHHEIC,
morapuMUYECKue, TPUTOHOMETPUUECKUE YPAaBHEHUS, HEPABCHCTBA H
CHUCTEMBI; yMETh peIlaTh YpaBHEHWs, HEPABCHCTBA U CHUCTEMBI C
[TOMOIIIFI0 Pa3IMYHBIX MPUEMOB; pEIIaTh ypaBHCHHsS, HEPABEHCTBA U
CHUCTEMBI C TIapaMETpOM; MPUMCHITh YPABHCHHS, HEPABEHCTBA, HX
CHCTEMBI JUIsl PEIICHUS MAaTEMAaTUYCCKHX 3a/1a4 M 33aj1au U3 Pa3InIHbIX
oOacTell HayKu U peaJlbHOM JKU3HH;
- YMETh CBOOOJIHO OTIEPHPOBATH MOHITHIMU: IBUKCHUE, TAPAILICIIbHBIN
[epeHoC, CUMMETpHS Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT,
peoOpa3oBaHue MOA00Us, MOAOOHBIE (PUTYpBI; YMETh PACIO3HABATH
[paBHBIC ¥ TOJOOHBIE (DUTYPBI, B TOM YHCIE B TPUPOJIE, UCKYCCTBE,
APXUTEKTYpEe; YMETh HCIIOJIb30BaTh T'€OMETPHYCCKHE OTHOIICHHUS,
HaXOJUTh TEOMETPUUYECKUE BEIUYMHBI (JIJTMHA, YTOJ, TUIOMAAL, 00bEM)
[pU pelIeHrr 3a7ad U3 JAPYTuX y4eOHBIX MPEIMETOB U M3 pealbHOU
PKU3HU

JIHYHOCTH




OK 03 [IInanupoBarb Wu
[pEATN30BBIBATH COOCTBEH

HOoe mpodeccHoHaIbHOE U
IMTUYHOCTHOE pa3BUTHE,

[pEIPUHIMATETBCKYIO
NesITeNbHOCTD B podec
CHOHATHHOU chepe,
MCIIOJIb30BAaTh  3HAHHS  TI0
(bUHAHCOBOW TPaAMOTHOC

TH B pa3jIMYHBIX JKU3HCHHBIX
CUTYaIHUsX

B o6mactu 1yXOBHO-HPaBCTBEHHOT'O BOCITMTAHUS:
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS,
PTHYECKOTO ITOBEICHUS,

- CIIOCOOHOCTH OIICHWBATh CUTYAIUI0 U TPUHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYICh HAa MOPAJIbHOA
HPABCTBCHHBIE HOPMBI U [ICHHOCTH;
OCO3HAHWE JIMYHOTO BKJIada
YCTOMUYMUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAMTEIISIM H
(W) OpyruM YieHaM CEMbH, CO3JaHHI0 CEMbHU Ha|
OCHOBE OCO3HAHHOT'O TPUHSITHS IEHHOCTEH CEMEHHOM]
PKU3HM B COOTBETCTBUU C TPATUIUSMHU HApPOIOB
Poccun;
OBnajeHue
NeliCTBUSIMU:
a) cCaMOOpTaHU3aLIUS:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO,
BBISBJISITH MPOOJIEMBI, CTaBUTh H
COOCTBEHHBIC 3a/1aun B
JeATeIIbHOCTH JKU3HEHHBIX|

B IIOCTPOCHHUC

YHUBEPCAIbHBIMU  PEryJISTUBHBIMU

e TENIbHOCTb,
(bopMynupoBaTh
00pazoBaTenbHON
CUTYaLUsX;
CaMOCTOSITEJIbBHO ~ COCTaBJISITh IUIAH  PELIEHUs
npoOJeMbl ¢ y4eTOM  MMEIOUIMXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

CrIocoOCTBOBaTh  (POPMHUPOBAHUIO U IMPOSBICHUIO
[TUPOKOW DPYIUIIMA B Pa3HBIX OO0NACTSIX 3HAHUM,
[IOCTOSIHHO TIOBBIIIATh CBOM 0Opa3zoBaTenbHBIA M|
KYJIbTYPHBIN YPOBEHb;
0) CAMOKOHTPOJIb:
MCIIONIb30BAaTh NIpUeMbl  pedieKCHUH U1 OLEHKY
CUTYyalll{, BBIOOpA BEPHOTO pEILICHHUS;
- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH|

u

- YMETb OINEPUPOBATH NOHATHUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
[oKa3aTeJIbHbIe, CTEIICHHBIE, JIoTapu(MUIECKHe, TPUTOHOMETPUUYECKHUE]
YPaBHEHHMsI U HEPABEHCTBA, UX CUCTEMBI,

YMETb  ONEpPUPOBATHh MOHATUSAMM: MHOTOTPAaHHHUK, CEUCHUE]
MHOTOrpaHHMKa, KyO, Mapajuienenumnes, npu3Ma, nupaMmuaa, purypa u
[MOBEPXHOCTh BpallleHHs, LWIMHAP, KOHYyC, map, cdepa, CcedeHHUs
(Gurypsl BpallleHus, IUIOCKOCTb, Kacaromiascs cdepsl, LIWINHApA,
KOHyCa, IUIOIIAJb IIOBEPXHOCTHM MNHMpaMUAbl, IPU3MBI, KOHYCa,
MHApa, mIomanes  chepbl, 00beM Kyba, MPSAMOYTOJbHOIO
[apajuiesienuneaa, MUpaMHuIbl, NPU3MbI, IWIMHApPA, KOHYyca, LIapa;
yMeHue M300pakaTb MHOTOTPaHHUKHM M TOBEPXHOCTH BpAILECHUS, UX
CEUEHUs OT PYKH, C TIOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U
DIIEKTPOHHBIX ~ CPEACTB; yMEThb paclo3HaBaTb CHMMETPUIO B
[IPOCTPAHCTBE; YMETh PAaCO3HABaTh PABUIbHBIE MHOTOTPAHHUKH;

- YMETb OIIEPUPOBATh MOHATUAMU: IPSMOYTOJIbHASI CUCTEMA KOOPAMHAT,
KOOpJIMHATBl TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAaJISIpHOE
[IPOM3BEACHUE, YrOl  MEXAY BEKTOpaMH, CyMMa BEKTODOB,
[IPOM3BEICHNE BEKTOpPA HA YMCIIO; HAXOAUTh C IOMOIIBIO U3YUYEHHBIX
(opMys1 KOOPIUHATHI CEpeMHBbl OTPE3Ka, PACCTOSHUE MEXKIY ABYMS
TOYKaMH

[PCICHUS 11O UX CHUIKCHUIO,




B) YMOITMOHAJIBHBIA ~ MHTEIUICKT,
c(hOPMUPOBAHHOCTE:
BHYTPEHHEH MOTHBAIMU, BKIIOYAOLIEH CTPEMIICHUE K|
TOCTMDKEHUIO LM W YCIeXy,  ONTUMH3M,
MHUI[MaTUBHOCTh, YMEHHUE JEHCTBOBATh, MCXOAS U3
CBOMX BO3MOXKHOCTEH;

- OMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTHE IMOHUMAThH
PMOIIMOHAIBHOE COCTOSIHME JPYIHX, YYUTHIBATH €rO
MPU OCYIICCTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTD K|
COUYYBCTBHIO U COTEPEIKUBAHUIO;

- COLIMAJIBHBIX HABBIKOB, BKJIIOYAOIIUX CIIOCOOHOCTH

Mperoaratomui

BHICTpAUBaTh OTHOILLEHUS C JPYTUMH JIIOJIbMH,
3a00TUTbCSA, MPOSBIATH HHTEpeC M paspelaThb
KOH(JINKTBI
OK 04 D¢ (heKTUBHOFOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH H- YMETh OINEPHPOBATH IMOHATUAMU: CIY4YalHBIA ONBIT M CIydailHOE
B3aMMOJICIICTBOBATh H|ICaMOOIIPEICIICHUIO; COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITUS; YMETh BBIYHUCIATH

pa6OTaTB B KOJJICKTHUBC U
[KOMaH/IC

-OBJIaJICHUE HaBBIKAaMU Y4eOHO-HCCIeI0BATEIbCKOM,
[MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBNaJilcHue YHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
ENCTBUSIMU:

0) COBMECTHAs ICSITEIIbHOCTb:

MOHMMAaTh W  HUCIOJb30BaTh  IPEUMYIIECTBA
KOMaHJIHOW ¥ MHIMBUyaIbHOU paboThI;

MPUHUMATh UEJIM COBMECTHOM JI€SITEIbHOCTH,
OPraHU30BbIBaTh U KOOPAWHUPOBATH JIECUCTBUS IO €€
TOCTHKCHUIO: COCTaBIISITh iaH JIeHCTBH,
pacrpenensaTb pojd C YY€TOM MHEHHUM yYaCTHUKOB
00CYX1aTh pe3yJabTaThl COBMECTHOW pabOTHI;

- KOOPJAMHUPOBATH U BBHIMOIHATH Pa0OTy B YCIOBHSX

[peaTbHOTO, BUPTYAJIBHOTO M KOMOMHHPOBAHHOTO
B3aMMOJICVCTBUSI;
- OCYHIECTBJIATh  MO3UTHBHOE  CTPATErHYECKOE

[MOBCACHHUC B PA3JIMYHBIX CUTYyALIUAX, IIPOSABIIATH)

BEPOSATHOCTh C HCIOJIb30BAaHUEM IpaUUyeCKUX METOJOB; IPUMEHSTh
(OpMYJIBI CIIOKEHHSI M YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIC
(bakTel ¥ (opMyJbl MPH PEUIEHWU 3a/la4; OLIEHUBATh BEPOSTHOCTU
[peaTbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYaiiHBIMH BETMIMHAMHE;, YMEHHUE
[IPUBOANUTE IPUMEPHI POSIBIICHHS 3aKOHA OOJIBIINX YUCEN B TPUPOJHBIX
1 OOIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMM: CTENEHb C IIeJbIM
oKa3aTesieM, KOpeHb HaTypaIbHOM CTETIeHH, CTETIEHb C PAIlHOHATBHBIM
[oka3aTeieM, CTeleHb C  JCHCTBUTENbHBIM  (BEIIECTBEHHBIM)
[okaszareneM, JiorapupM UHCIa, CHHYC, KOCHMHYC M TaHICHC
[IPOM3BOJILHOTO YHCIIA;

- yMeThb CBOOOJHO OIEpUpOBaTh MOHATUSAMU: Tpaduk (QyHKIHH,
oOpatHast (QyHKIMS, KOMIO3UIUSA (DYHKIUH, JuHeiHas ¢QyHKIuA,
KBagpaTU4Has (PYHKIHS, CTeTIeHHass (QYHKIHUS C [EJIBbIM MOKa3aTeleM,
TPUTOHOMETpHUYECKUEe (YHKIMH, OOpaTHble TPUTOHOMETPHUECKHUE
(GyHKIIMM, TIOKa3aTenbHas W Jorapupmudeckas (YHKIAW; YMETh
CTpOoUTh Tpaduku (YHKIMHA, BBHIIOIHATH MpeoOpa3oBaHUs rpaduKoB

TBOPYECTBO U BOOOpaKE€HUE, OBITh MHUIIMATUBHBIM.

pynxumii;




OBJageHue
IEHCTBUSIMU:
') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

- MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX JIOCH MpH
AHaJIM3€ PE3yNbTAaTOB JIEATEIbHOCTH;

- MMPU3HABaTh CBOE MPABO U MPABO APYTUX JIIOJICH HA)
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3HUIUY]
Ipyroro yenoBeKa

YHUBCPCAJIbHBIMHU PETYJIATUBHBIMU

- YMETh HCIOJIb30BaTh rpa@uku GyHKIUHN U1 U3y4eHHUs MPOIIECCOB U
3aBHCUMOCTEH NpY PEeIICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEAMETOB U U3
[pEIbHOM JKM3HM; BbIpaXaTb (OpMylIaMH 3aBUCHUMOCTH MEXKIY
BEJIMYNHAMU;

CBOOOZAHO  ONEpPUpPOBaTH  MOHATHUSMHU: YETHOCTh  (PYHKIIMH,
[EPUOTNIHOCTD (DYHKIIUH, OrPAaHHYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
(b yHKIUH, SKCTpeMyM (DyHKLMHU, HauOOJIbIlIee U HAaUMEHbBIIIEe 3HAYCHUS
(yHKIIMK Ha TPOMEKYTKE; YMETh IPOBOJUTH UCCIIETOBAaHHE (DYHKIIUH;
- YMETh HCIOJIB30BaTh CBOMCTBA M rpa@uku (QyHKUIUN Ui pelIeHUs
YpaBHEHM, HEpPAaBEHCTB M 3ajad C IapamMeTpaMu; H300paxaTb Ha|
KOOpDJAMHATHOW  IUIOCKOCTM  MHOXECTBAa  PEIICHUl  ypaBHEHHIA,
HEPABEHCTB U UX CHCTEM

OK 05
VCTHYIO |

Ocy11ecTBIATH

MMUCbMEHHYIO|
KOMMYHUKAIUIO HA|
rocyaapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepanun ¢
y4ETOM 0COOEHHOCTEN
COLIMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTh 3¢TETHYECKOr0 BOCITUTAHUS:

- OCTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOUYas
bCTeTHKY  ObITa, HAy4HOTO UM TEXHUYECKOIO
TBOpYECTBa, CHOpPTa, TpyAa U  OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCTIPUHUMATH PA3JIMYHBIC BUJIBI

MCKYCCTBA, TPAAULIMU U TBOPYECTBO CBOECTO U IPYrHUX|
HapoJIOB, OIIYIIAaTh SMOLMOHAIBHOE BO3JICHCTBHE
CKYCCTBA,

- yOeXJEeHHOCTh B 3HAUYMMOCTH JUIsl JIMYHOCTH U
o0I11ecTBa OTEYECTBEHHOIO M MHUPOBOIO HCKYCCTBA,
DTHUYECKUX KYJIBTYPHBIX TpPaJWLIMM W HAPOJHOTO

TBOPYECTBA,;

- TOTOBHOCTb K CaMOBBIPA)KEHHIO B PA3HBIX BUIAX
MCKYCCTBA,  CTpEMJICHHUE  IPOSBIATH  KadyeCTBa
TBOPYECKOM JINUHOCTH;

OBnasiecHue YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMU
MENCTBUSIMU:
a) oO1IeHuE:
- OCYIISCTBJIATH KOMMYHHKAITUM BO BCeX cdepax

- YMETbh OIIEPUPOBATH MOHATUSIMH: CpeIHEe apuPMETHUECKOE, MEIaHa,
HanOoyblllee W HAWMEHbIIEe 3HAYCHHSA, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOTO HaOopa; yMEHHE W3BJIEKAaTh,
MHTEPIPETHPOBATh MHPOPMALIMIO, MPEACTABICHHYI0 B Ta0iunax, Haj
arpamMMax, rpadukax, OTpaXkarollylo CBOMCTBA peabHBIX MPOLIECCOB)
M SBJICHUH; MPEACTaBIATh WH(MOPMANUIO C TIOMOIIBIO TaOIUI[ U
farpaMM; HMCCeoBaTh CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIE C
MPUMEHEHHEM TPaQHUECKUX METOIOB M SJIEKTPOHHBIX CPEJICTB;

yYMETh OIEPUPOBATh MOHATUAMU: TOYKa, HpsMas, IJIOCKOCTb,
[POCTPAHCTBO, JBYIPAaHHBIA yrojl, CKPEIIUBAIOIIAECS IPsIMBIE,
[apajieIbHOCTh M NePHeHIMKYIIPHOCT NPSAMBIX U TIOCKOCTEH, yroi
MEXy TPSIMBIMH, YTOJ MEXIY MPSIMOH M TUIOCKOCTBIO, YTOJI MEXIY
[IOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXTY
MPSIMBIMH, PACCTOSTHUE MEXK]TY TUIOCKOCTSIMHU;

- YyMETb HCIOJIb30BaTh INpPH pEIIeHUH 3aJad H3ydeHHble (DaKTbl U
TEOpeMbl IJIAHUMETPUH; YMEHHE OIEHHBATh pa3Mepbl OOBEKTOB
OKpY’KaloIIero Mupa

PKH3HU,




- pacCiio3HaBaTb HeBep6aJ'II)HBIe cpeacTBa O6H_I€HI/I${,
IIOHHUMAaTb 3HA4YCHHC COMaJIbHBIX 3HAaKOB,
[PaCIIO3HABAThb IIPCAIIOCHUIKH KOH(i)J'II/IKTHLIX CI/ITyaHI/Iﬁ
1 CMAT4aTh KOH(bHI/IKTBI;

- Pa3BECPHYTO U JIOTHUYHO HU3JIaraTb CBOXO TOYKY 3PCHUS
C MCITOJIb3OBAHUCM S3BIKOBBIX CPCIACTB

OK 06 [IposiBiIsITH
FPa’KJaHCKO-TIATPUOTH
YECKYIO MO3UIIHIO,
IEMOHCTPUPOBATH 0CO3
HAHHOE TMOBEJCHUE HA OCHOBE
TPAIUIIMOHHBIX

00111€4eTIOBEYECKHUX 1IEH
HOCTEH, B TOM YHUCJIE C YYETOM|
rapMOHM3aLUU
MCKHAITMOHAJIbHBIX H

MEXPEIUTHO3HBIX OTHO
[ICHUM, IIPUMEHSTH
CTaHAAPThl aHTUKOPPYIL
[IMOHHOTO NTOBEACHUS

OCO3HaHUue oOy4aromumMucs pOCCHIICKOM
rpak1aHCKOW UJCHTUYHOCTH;

- LHCJICHAIIPABJIICHHOC Pa3BUTHUC BHYTpeHHCfI IIO3UIIN Y]

JIMYHOCTH HA  OCHOBE  JIyXOBHO-HPABCTBEHHBIX
[leHHOoCcTell  HaponoB  Poccuiickoii ~ Denepanuu,
MCTOPUYECKUX u HallMOHAJIbHO-KYJIbTYPHBIX
Tpaguiui, (GOpMUpPOBAaHME CHUCTEMBl 3HAYHMMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHPOBO33PEHMUS,
[MPaBOCO3HAHUS, 9KOJIOTHYECKOH KYJIbTYDBHI,

CIIOCOOHOCTH CTaBHTh LIEJAM M CTPOHUTH YKU3HCHHBIC
[J1AHBI;

B yacTu rpa)k1aHCKOTO BOCITUTAHMUS:

OCO3HAHHUEC CBOHUX KOHCTI/ITyIII/IOHHI)IX HpaB nu
00s13aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOIIOPSAIKA;
HpI/IHSITI/Ie Tpa}II/IHI/IOHHBIX HalmTMOHAJIbHBIX |
0011IeYeIIOBEUECKHUX T'YMaHUCTHYECKHUX u
I[CMOKpaTI/I‘-IGCKI/IX HCHHOCTCﬁ;

TOTOBHOCTb MPOTUBOCTOSATH HJICOJIOTHH|
HKCTPEMHU3MA, HaI[MOHAJIN3Ma, KkceHooOuu,
TUCKPUMHUHAIIMM 110 COLHUAIbHBIM, PETUTHO3HBIM,
paCOBBIM, HAaIIMOHAJIBHBIM HpI/ISHaKaM;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTH B
MHTEpecax TPaXkIaHCKOTO OOIIECTBA, y4acTBOBATh B
caMOyTIpaBlIeHUN B 0011eo0pa3oBaTenbHOM

OopraHu3ali U JETCKO-FOHOICCKUX OpraHu3aluiax;

- YMETB OIICPHUPOBATH IIOHATHUAMU: IIPAMOYT'OJIbHAsA CUCTEMA KOOPAHUHAT,
KOOpAWHATBl TOYKH, BCKTOP, KOOPAHWHATLI BCKTOpPA, CKaJIAPHOC
IIPOU3BCACHUC, yroj MCKOY BCKTOpaMH, CyMMa BEKTOPOB,

[IPOM3BEICHUE BEKTOpA HA YHUCIIO; HAXOIUTH C IIOMOULIBIO M3YYEHHBIX
(opMys1 KOOpIUHATHI CEpelMHbl OTPE3Ka, PACCTOSHUE MEXKIY ABYMS
TOYKaMHU;

-yMETb BbIOMpAaTh MNOAXOASIIMI H3Y4EHHBIH METOA Ui pPEeLIeHUs
3ajauy, pacro3HaBaThb MaTeMaThyeckue (akTbl U MaTeMaTHYECKHe
MOJIeId B TNPHUPOIHBIX M OOIIECTBEHHBIX SBJCHUSAX, B HMCKYCCTBE;
[YMEHUE IPUBOJNUTH IPUMEPHI MATEMATUYECKUX OTKPBITHA POCCUHCKON
1 MUPOBOI MaTeMaTU4ECKONW HAyKH.

- YMETh OINEPUPOBATh MOHATHUSAMU: CIYyYaWHBIM OIBIT W CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOI'O COOBITHS; YMEThb BBIYUCIATH
BEPOSTHOCTh C HMCIOJIb30BAaHUEM IpaUUECKUX METO/0B; IMPUMEHATH
(OopMyJIbl CIIOKEHUSI U YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOpPHBIE
(akTbl ¥ (OPMYJBl IpPHU PEIIEHUU 3a/ay; OLEHUBATh BEPOSITHOCTH
[peaTbHBIX COOBITUI; 3HAKOMCTBO CO CITy4allHbIMU BEJTMUMHAMU; YMEHHE
[IPUBOJIUTH IPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOIHBIX
11 OOILECTBEHHBIX SIBICHUSIX




- yYMEHHME B3aUMOJIEUCTBOBATb C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (QYHKUIUSMH |
Ha3HAYCHHEM;

- TOTOBHOCTb K T'yMaHUTapHOW M BOJOHTEPCKOU
eATEIbHOCTH;

[aTPUOTHYECKOIO BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh POCCHMCKON T'pakIaHCKOU
MJCHTUYHOCTH, NaTPUOTHU3MA, YBAXKEHHSI K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PonnHou,
FOpIOCTH 3a CBOW Kpaid, CBOXO PoauHy, CBOM A3BIK U
KYJIbTYpPY, IPOLLIOE u HaCTOsLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- LEHHOCTHOE€ OTHOUIEHHWE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOTHOMY HACJIENINIO,
MnaMATHUKaM,  TpaauuusMm  HaponoB  Poccum,
noctrkeHusiM Poccum B Hayke, MCKYCCTBE, CIOpPTE,
TEXHOJIOTUSX U TPYIE;

- ujeliHas yOeKJ€HHOCTh, TOTOBHOCTD K CIIY)KEHUIO U
Banure OTeuecTBa, OTBETCTBEHHOCTD 32 €r0 CyIb0Y;

OCBOCHHBIC O6y‘IaIOHII/IMI/IC$I MCKIIPCIMETHDBIC
MOHSATUSI W YHUBEpCallbHble YdeOHble JeHCTBUsA
(perynsaTUBHBIE, [M03HABaTEJILHBIE,
KOMMYHHUKATHBHBIC);

- CITOCOOHOCTH WX HCITOJIb30BAHUS B IMO3HABATEIIHHON
M COIMATbHOM  TMpaKTUKe,  TOTOBHOCTh K
CaMOCTOSITEIIbHOMY TUTAHAUPOBAHHIO 171
OCYIIECTBIICHUIO y4ueOHOMU JIeSTeTLHOCTH,

OpraHu3aIu y4eOHOT0 COTpYAHUYECTBA v
MeJarorn4eCKiMA paOOTHUKAMHU W CBEPCTHHKAMU, K|
Y4aCTHUIO B MOCTPOECHUU WHIMBU1yaJIbHO]
00pa30BaTeNbHON TPACKTOPUY;

- OBJIaJICHUE HAaBBIKAMH Y4e€OHO-HCCIIEI0BATENbCKOM,
[MPOEKTHOM M COLIMATIbHOM AEATEIbHOCTH




OK 07 ConeilicTBOBAaTH,
COXPaHEHHUIO OKPYKato

e cpenpl,
[pecypcocOepexeHHIo,

[IPUMEHSITh 3HAHUS 00
M3MCHCHHUU KJIMMara,
[TPUHITUTTBI OEpEKITMBOTO|

[IPOM3BOICTBA, (P (HEKTUB
HO JIECTBOBATh B UPE3BbI
YalHbBIX CUTYalUsIX

- HE NpPUHUMATh JCUCTBUSA, NPHUHOCAIINE BPE
OKPYXKAaroIIEH Cpese;

- yMETh  TNPOTHO3UPOBATH  HEOIArONMPHUATHBIC
DKOJOTUYECKUE  TOCIEACTBUS  MPEINPUHUMAECMBbIX]
e CTBUIA, IPEIOTBPALIATh HX;

- PAaCIIUPHUTH ONBbIT ACATCIBHOCTH 3KOJIOT WYSCKOM
HaIrpaBJICHHOCTH;

- pa3pabaThIBaTh IIAH PEIICHUS TPOOJIEMBI C YIETOM
aHaIHM3a MUMEIOIIHNXCS MaTepUaIbHBIX u
HEMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIISITH IEJICHANIPABICHHBII OUCK MEPEHOCA
CPEACTB M CIIOCOOOB NIEHCTBHS B MPO(PECCHOHATBHYIO
cpeny;

- YMCTb IICPCHOCUTL 3HAHWA B IIO3HABATCIbHYIO U
NPAaKTHYECKYIO 00IaCTH KU3HEICATEIILHOCTH;

- MpcajaraTb HOBBIC IIPOCKTHI, OLCHUBATH HIACU C
MO3UIIMH HOBH3HBI, OPUTUHAIBHOCTH, MPAKTHYECKOM
3HAYMMOCTH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIHsIM,
KOPPCKTHUBBI B JACATCIIbHOCTD,
COOTBETCTBHUE PE3YJIbTATOB LIEISIM

BHOCHUTDH
OLICHUBATDH

- YMETh OIEepHUPOBaTh MOHATUAMHU: (DYHKIUS, HENpEpbIBHAS (QYHKIUS,
[IpOM3BO/HAS, TIEpPBOOOpa3Has, OINpENeNeHHBId HWHTErpal, YMETh
HAXOMUTh IPOHM3BOAHBIC AJIEMEHTApHBIX  (DYHKUIMH, HCHOIB3YS
CIpaBOYHBIC MaTEepHalbl; MCCIENOBaTh B TMPOCTEHIINX CIydasx
(YHKIIMM HAa MOHOTOHHOCTH, HaXOJUTh HAWOOJBIINE U HAUMEHBIINE
3HaYeHUs (PYHKIIHIL; CTPOUTH Tpa(UKi MHOTOUJICHOB C HCIIOJIb30BaHUEM
armapaTa MaTeMaTHYeCKOTO aHAIN3a; MPUMEHSTH MPOM3BOJHYIO IIPH
peILICHNH 33734 Ha JBIKEHHE, PElIaTh MPaKTHKO-OPUEHTHPOBAHHBIE
3agayn Ha HAWOOJbIIMNE M HAaMMEHBIINE 3HAUCHMS, Ha HAXOXKICHUE
[TyTH, CKOPOCTH U YCKOPEHHUS,

yYMETh OIEPUPOBATh MOHSATHAMH: JABIKCHHE B MPOCTPAHCTBE,
mono0HbIe (UTYpBl B TMPOCTPAHCTBE; HCIOJIB30BATH OTHOIICHHE
ruIoIaeil moBepxHocTel 1 00beMOB MOJOOHBIX (PUTYp TPU pEIICHUU
3anay;

- YMETb BBIYHCIIATH T€OMETPUYECKUE BETMYMHBI (IJTMHA, YTOJI, TUIOLIA/b,
00bEM, TUIOMIAJh MOBEPXHOCTH), HCIONB3YS H3y4CHHbIE (OPMYIBI U
METO/IBI

[1K 2.4. YyacTBOBaTH B
MPOEKTHPOBAHUU CHIIOBO
IO M OCBETUTEIBHOTO
RIIEKTPOOOOPYIOBAHHUS.

- TOTOBHOCTb K CAMOCTOATCIbHOMY IINIAaHUPOBAHHIO U
OCYILLECTBIICHUIO yueOHOi JESATEIbHOCTH,|
OpraHu3alu  y4eOHOro COTPY/IHUYECTBA C
[e1arorHyecCKUMM pabOTHUKAaMM M CBEPCTHUKAMHU,-
pa3zpabaTbiBaTh IUIaH PEIICHUs MPOOJIEMBI C YUYETOM|
aHaJIn3a UMEIOLINXCS MaTepUaIbHBIX y
HEMaTepHUaIbHBIX PECYPCOB;
- OCYLIECTBJISATH LIEJICHAIIPABJICHHBIN MTOMCK MEPEHOCA
CPEICTB U CIIOCOOOB NEHCTBUS B MPOPECCHOHATBHYIO
cpeny;

- YMCTh INEPCHOCUTH 3HAHWUA B IMO3HABATCIIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

YMCTb CB06OILHO OINICpHUPOBATHL IMOHATHAMHU: CTCICHL C MCIIbIM]

[OKa3aTeseM, KOPEHb HaTYPaJIbHOM CTENEHH, CTENEHD ¢ PAllMOHAILHBIM
MOKa3aTejleM, CTENeHb C  JEMCTBUTENbHBIM  (BEIIECTBEHHBIM)
mokaszareneM, JorapumM ymciaa, CHHYC, KOCHHYC UM TaHIE€HC

MPOU3BOJIHOTO YUCIIA,

- yMeThb CBOOOJHO OIEpUPOBaTh MOHATUAMU: Tpapuk QYHKIUH,
oOpaTHast (QyHKLIMS, KOMIO3WIUS (QYHKIMM, JIUHEHHas QyHKUIuA,
KBagpaTH4Has (yHKIMS, cTereHHas (YHKLUS C IeTbIM MOKa3aTeleM,
TPUTOHOMETpHUYECKHEe (YHKINH, OOpaTHbIE TPUTOHOMETPHYECKHUE
(GyHKLIMM, TOKa3aTenbHas W Jorapupmuueckas (yHKIHH; YMETh
CTpouTh rpapuku (YyHKIUH, BBIIOJHATH IpeoOpazoBaHusi rpaduKoB

b yHKIHUH;




- YMETh ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YUCIIO, COTIPSKEHHBIC
KOMIUICKCHBIC YHCIIa, MOIYJIb M apTYMEHT KOMIUIEKCHOTO 4rciia, (hopmal
3aIMCH KOMIUIEKCHBIX YUCEN (TeOMETPHUYECKasi, TPUTOHOMETPHYCCKAs 1
anreOpandeckas); yMETh MPOU3BOJIUTH apu(PMETHUYECKUE IECHCTBUS C
KOMIUICKCHBIMU ~ YWCJIaMHU; TIPUBOJUTH IPHUMEPHl HUCIIOJIb30BaHUS]
KOMIIJICKCHBIX YHCCII,

- YMETh HCIIOJIb30BaTh rpaduku QYHKIMNA I U3y4eHUs TPOIECCOB U
3aBUCUMOCTEH MU PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB U U3
peanbHOM JKU3HUW; BBIpAXaTh (OPMyJIaMH 3aBHCHMOCTH MEXKIY)|
BEJIMYNHAMU;

1K 4.3. YuacTBOBaThH B
jpacueTax OCHOBHBIX TEXHHUKO-
PKOHOMUYECKUX [IOKa3arelei

OCO3HAaHHUEC LICHHOCTH HaquOﬁ JCATCIIbHOCTH,

FOTOBHOCTb OCYULIECTBIIATh IIPOECKTHYIO 51
MCCIIEA0BATENIbCKYIO IEATEIIbHOCTD UHAUBUAYAIBHO U
B IpYyIIIE

-OBIIa/ICHUE HAaBBIKAMH Y4eOHO-HCCIIE0BATEIbCKOM,
MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;

- pa3palaThIBaTh IJIaH PEIICHUs TPOOIEMBI C YIETOM
aHaIM3a MMEIOLINX CA MaTepUATbHBIX 51
HEMaTEPUAIbHBIX PECYPCOB;

- OCYILECTBIIATH LIEJICHANIPABICHHBIN IIOUCK IEPEHOCA
CPEICTB M CIIOCOOOB NEHCTBUS B MPOPECCHOHATHHYIO

Cpeny;

- YMETb MOJEIMPOBATh PEAIbHBIE CUTYallud Ha SI3bIKE MaTEMaTHKU;
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBI IO
YCIOBUIO  3aJaud,  HUCCJIENOBaTb  IIOCTPOCHHBIE  MOJEIM  C
MCIIOJIb30BAaHUEM ammapara ajreopbl, HHTEPIPETUPOBATH MOJIYUYEHHBIN
pe3yJabTaT; CTPOUTH  MATEMATHYECKUE MOJEIM C  IOMOILBIO
FEOMETPUYECKUX MOHSITUM M BEJIWYMH, pEIIaTh CBSA3aHHBIE C HUMHU
[PAKTUYECKHE 3aJa4yM; COCTaBIATH BEPOSATHOCTHYID MOJENb U
MHTEPIIPETUPOBATh IOJYUYEHHBIH pE3yJbTaT; pellaTh MPHUKIAIHbIE
3aJaud  CpPEeICTBaMU MAaTEMaTHMYECKOro aHaji3a, B TOM YHUCIE
COLIMAJIbHO-3KOHOMMYECKOTO U (PU3UYECKOI0 XapaKTepa;

- YMETh ONIEPUPOBATH MOHATUSAMU: cpe/iHee apu(MeTHIecKoe, MeluaHa,
HauOoJblllee M HaUMEHbLEEe 3HAYeHUs, pasMmax, JUCIepcHus,
CTaHJapTHOE OTKJIOHEHHWE YMCIOBOro Halbopa; yMeThb W3BIEKaTh,
MHTEPIPETUPOBATh MH(POpPMALIMIO, MPEACTABICHHYIO B TabiWLax, Ha
nmuarpaMmax, rpagukax, OTpaskarollylo CBOWCTBA pealbHbIX MPOLECCOB
W SBJIGHUH; MpPEeACTaBIATh HH(OPMALMIO C MOMOUIIbIO TalNULl H
muarpamMM; HMCCIIEJOBaThb CTaTUCTUYECKHE JaHHbBIE, B TOM YHCIE C
MPUMEHEHHEM I'pa)UueCKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;




2. CTPYKTYPA ¥ COJAEPX KAHHUE OBIIIEOBPA30OBATEJIBHON YUYEBHON

JUCHUIIIUHBI
2.1. O0beM 061e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA00THI

Buj yueOHoi1 padoThl

O0beM yacoB

O0Bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI M CIUNJINHBI

280

caMoCTOsITeNIbHAas paboTa (HE NPEIYyCMOTPEHO)

cemecmpax

BO B3aMMOJICHCTBUH C MPEIoaBaTeIeM 266
OCHOBHOe co/Iep:KaHue: 218
TEOpPETUYECKOE 00yUeHne 180
MPaKTUYECKHE 3aHATHUS: 38
IIpodeccnonaibHO-OpMEeHTHPOBAHHOE COJeP:KaHUE (CoepKaAHue 48
NPHUKJIATHOT0 MOYJIs1):

TEeOpeTU4ecKoe o0ydeHne 26
MPAKTUYECKHUE 3aHATUS 22
KOHCYJIbTAINH 2
IIpome:xxyTouHasi arrecTanusi npoBoauTcsi B popme rkzamenos ¢ | u 1l 12




2.2. TemaTnueckuii IVIaH M coiepkaHue 001meo0pa3oBaTeJbHOH YUeOHOH 1M CUMIIJIMHBI

HaunmenoBanme OcHoBHoOe conepxxkaHue W (PopMbI OPraHU3aANNHU dopmupye
pa3aesioB U TeM AeSITeJIbHOCTH 00yYAIOIINXCS O0beM MBbIe
4acoB KOMIIeTEeHI]
UM
1 2 3
Pasznen 1. YpaBHeHusi 1 HEPABEHCTBA
Tema 1.1 Beenenue B IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COIeP:KAHUE [IK 4.3,
JUCLHUIIINHY 1. MaTemaTuka B HayKe, TEXHUKE IIK 2.4
2.MaremaTHKa B 5KOHOMUKE, THHOPMAITMOHHBIX TEXHOJIOTHIX 2 OK 1
3.Maremaruka B NPaKTUYECKOMN NEATENLHOCTH OK6
4. Ilenu u 3a1aun n3y4eHUs MaTeMaTUKU IpHu ocBoeHuu crienuanpHoctedt CI10
Tema 1.2 Apudmernueckue OcHOBHOe coJep:KaHue OK 3
JIICUCTBUS C 1.CrnoxeHue, BBIMUTAaHUE, YMHOXKEHHE U JIEJICHUE ACHCTBUTEIbHBIX YUCEI OK 4
JEHCTBUTEIIbHBIMU 2. CnoxeHue, BBIYUTaHNE, YMHO)KCHHUE U JIeJIeHHe 0OBIKHOBEHHBIX Tpo0ei 2
YUCIIaMH, OOBIKHOBEHHBIMU 3. CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE U JIETICHUE ECATUYHBIX Ipo0eit
U IECATUYHBIMU APOOSIMU
Tema 1.3 [Ipeobpa3oBanue OcHOBHOeE coJep:KaHue OK 5
anredpanyecKux BoIpakeHUH | 1.BbiBoI OpMYIT COKPAIIEHHOTO YMHOKEHHUS OK 2
2. IIpeobpa3oBaHre YHCTOBBIX BRIPAXKEHUN C IPUMEHEHUEM (HOPMYIT COKPALIIEHHOTO 5
YMHOKEHHS
3. IIpeobpazoBanne OYKBEHHBIX BHIPAKEHUH ¢ IPUMEHEHHEM (DOPMYIT COKPAIIEHHOTO
YMHOKEHHS
Tema 1.4 JIuneiinsie OcHOBHOeE coJep:KaHue OK 2
YpaBHEHUS, TUHENHASA 1. Pemenuie nMHEMHBIX ypaBHEHUN. V3yueHue cBOMCTB U MOCTpoeHUE TpaduKa TMHEHHON OK5
byHkuus, e€ rpagux byHKIIMN 2
2. OcHOBHbIE MpPUEMBl pEUICHHUsS JHMHEWHBIX YpaBHEHUU (pa3joXKeHHEe Ha MHOXKHUTEIH,
MOJICTAHOBKA, rpa)uuecKuil METo)
3. PaBHOCWJIBHOCTh YpaBHEHUI
Tema 1.5 Jlunelinsle OcHOBHOE coep:KaHHe OK 5
HEPaBCHCTBA U UX CUCTEMbI 1. Pemienne nuHENHBIX HEPABEHCTB 2

2. PaBHOCUJIBLHOCTD HCEPAaBCHCTB, CUCTCM




3. OcHOBHBIE PHUEMBI PEILICHUS JMHEHHBIX HEPABEHCTB (pa3iokKeHNe Ha MHOXKHUTEH,
rpadudeckuil Meton). MeTo MHTEpBAIOB

TeMarunka NpakTUYECKUX 3aHATUI

[IpakTnueckoe 3ansarue 1: «Pe

LICHUE JIMHEVHBIX YPABHEHUM Y HEPABEHCTBY

Temal.6 Cucremsl OcHOBHOE coep:RaHHe OK 3
JIMHCHHBIX HEPABCHCTB 1.Penienue cHCTEM JIMHEHHBIX ypaBHEHHU OK'5
2.OCHOBHBIE MMPUEMBI PEILICHUS TMHEHHBIX HEPABCHCTB (Pa3yioKeHUE HA MHOKUTEIH,
rpadudeckuit Meton). MeToa MHTEpBAJIOB
Tema 1.7 Cucremsl OcHoBHoOE€ coJep:KkaHue OK 5
JIMHEWHBIX ypaBHEHUH 1. Pemienue cucreM JUHENHHBIX YpaBHEHUN BTOPOTO MOPSAKA OK 1
2. Metoapl pelieHns CUCTeM JIMHEHHBIX YpaBHEHUH (ITOJICTAHOBKA, aIre0pandeckoe CIoKeHue,
rpaduueckuit meton, no popmynam Kpamepa)
[IpakTuueckoe 3andarue 2: «PemieHne ypaBHEHUH, HEPABEHCTB U UX CUCTEM»
Tema 1.8 UpparmonanabHble OcHOBHOe coJep:KaHue OK5
YpaBHEHUS 1. TlonsiTue UppanvoHaIbHBIX YPABHEHHI
2. OCHOBHBIE IPUEMBI PEIICHUS UPPALMOHAILHBIX YpaBHEHUI OK 6
OK'1
1.9 UppaunoHanbHbie OcHOBHOe coJep:KaHue OK?2
HEpPaBEHCTBA 1.IToHsTHE MppALIMOHAIBHBIX HEPABEHCTB
2.OCHOBHBIE MTPUEMBI PELLIEHUS UPPAIIIOHATBHBIX HEPABEHCTB
KonTpoJs no pasaeay 1. [Ipaktuueckoe 3ansatue 3: «PenieHne ypaBHEHUN U HEPABEHCTBY»
Pasznea 2. Pa3zBuTHe NOHATHSA 0 YHCIE
Tema 2.1 Ilensie u OcHoBHOe coaep:kaHue OK 1
pannoOHaJIbHBIC YUCIIa 1. Beimonaenue apupmMeTHIecKux ACHUCTBUN HaJ IIEJILIMU U PAIIMOHATLHBIMU YHCIIAMU OK 3
2. HaxoxeHne npuOImKeHHBIX 3HAYCHUH BETMINH
3. HaxoxaeHue norpeniHocTel BEIYMCICHHHA
Tema 2.2 JlelCTBUTENbHBIE IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE 1K 4.3
qmca 1. IlpecTaBieHre NEPUOAMYECKHX Ipobeil B BHIE OOBIKHOBEHHBIX Ipobeii OK'1
5

2. IIpubnkeHHbIe BBIYUCICHUS




Tema 2.3 BrimoaHeHne
apuMeTHIECKUX TCUCTBUN
HaJ NeHCTBUTENbHBIMU
YHCIIaMU

OcHoBHoOe coaepkaHue

1. CpoiicTBa apupMETHICCKUX ACHUCTBUI

2. BrinonHenue apupMeTHYECKUX ACHCTBUIA HAJ JCWCTBUTEILHBIMHU YUCIAMH

Tema 2.4 KommuekcHble OcHoOBHoOe€ cojep:KaHue OK'1
yucia 1.ITonaTre u cBOMCTBA KOMIUIEKCHBIX YUCEI OK3
2.JIeficTBHS C KOMIUIEKCHBIMH YHCIIAMHU
Tema 2.5 OcCHOBHOe cojIep:KaHue IIK 4.3
Tpuronomerpuueckas u 1. Tpuronomerpuueckast popmMa KOMIUIEKCHBIX YHCEIT OK 2
reomeTrpuyeckas popma 2. 'eomeTpuueckas (opmMa KOMIUIEKCHBIX YHCEN
KOMIIICKCHBIX YHCEI 3.IlepeBon 13 0JHOHN (HOPMBI KOMITJIEKCHBIX YHCEIN B APYTYIO
ITpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME
KonTtpoas no pasgeny 2. [Ipaktuyeckoe 3anstue 4: Penienue 3ai1a4 Ha TeMy «BpInoTHeHHE TPUOJIMIKEHHBIX BHIYHCICHUN
Pa3nes 3. ®ynkuuu, UX cBOICTBAa M rpauKu
Tema 3.1 ®yHkuuum u uX OcHOBHOe co/Iep:KaHue OK 3
rpaduku 1.06nacTp onpeneneHns 1 MHOKECTBO 3HAaUCHUH (PYHKINH, TpaduKu OK 5
2. CriocoOb1 3amanust GyHKIHIA
3. [TocTpoenue rpadgukoB GyHKINH, 3aJaHHBIX PA3TUIHBIMU CIIOCOOAMHU
Tewma 3.2 KBagpatuuHnas u OcHOBHOe coep:KaHue OK 4
NMHENHas QYHKIUK 1.065acThb onpeneneHnss 1 MHOKECTBO 3HaUeHUH (yHKIUH, rpaduKu OK'5
2. Iloctpoenue rpagukoB (GyHKIMHA U UX CBOHCTBA
Tewma 3.3 CBoiicTBa hyHKIIHIT OcCHOBHOE coJiep:KaHue OK 3
1. MOHOTOHHOCTb U OTPAaHUYEHHOCTH (DYHKIIMI
2. YeTHOCTb U HEYETHOCTb, IEPUOJUUHOCTh PYHKIUH oK 4
3.IlpomexxyTkH BO3pacTaHMs U yObIBaHMsI, HAaHOOJIbIIIee M HAUMEHbIIee 3HAYCHUS], TOUKH OK'1
IKCTpEMyMa
Tema 3.4 Apudmeruueckue IIpodeccrnoHa/ILHO-OPHEHTHPOBAHHOE COACPKAHUE OK 3
orepanuu HaJ QYHKIUIMH 1. Ilpumepsl GyHKIIMOHATIBHBIX 3aBUCUMOCTEN
2. CnoxHas GyHKIUS (KOMITO3UIINSA) OK 4
OK 5

3. IloHsTHE O HENPEPHIBHOCTH (PYHKIUH

OcHoBHOE cogepKaHue




Tema 3.5 IIpeoOpa3oBanue | 1. BeimonHenue npeoOpa3oBaHmii rpadukoB (MapaiesbHbIA IepeHoc) OK 2
rpaduxos 2. CuMMeTpHsl OTHOCUTEIIBHO OCEl KOOPAMHAT U CUMMETPHsI OTHOCUTENBHO Havaia
KOOpJUHAT
3. Pactshxenue u cxarue rpaduka BIOJIb OCEH KOOPAUHAT
Tema 3.6 OobpatHbIe OCHOBHOe coJiep:KaHue IIK 2.4
byHKIUA 1.06nacTp onpeeneHuss U 00JacTh 3HaAYCHUN 00paTHON (YHKIIUH OK 3
2. I'pacpuk obparnoii pyakimyu. CHUMMETPHs] OTHOCUTEIBHO NMPSIMOH Y = X OK 5
IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE
KonTpoJas no pazaeny 3. [Ipaktudeckoe 3ansarue 5: «lcciienoBanme CBOUCTB (QyHKITHIN
Pa3znen 4. Kopumu, cTenenu u Jjorapupmsl
Tema 4.1 KopHu u crenenu OcHOBHOe coJep:KaHue OK 3
1. KopHu HaTypaJlbHOH CTENEHU U3 YMciia U UX CBOWCTBA OK 4
2. CterneHu C IeHCTBUTENILHBIMU MOKA3aTeNsIMU
3. CBolicTBa CTENEeHHU C ACHCTBUTEIbHBIM MTOKa3aTEIeM
Tema 4.2 Crenenu ¢ OK 4
PALMOHATEHEIMH 1 [loHsiTHE CcTENEHU C pallMOHaIbHBIM IIOKA3aTeIEM
IIOKa3aTeJIsIMU, UX CBOMCTBA v
2. CBoiicTBa CTENEHHU C PAIIMOHAJILHBIM TTOKa3aTesieM
[IpakTuueckoe 3anarue 6: «CTeneHb U ee CBOMCTBa»
Tema 4.3 Crenennas OcHoBHOe coJep:kaHue OK 3
byHKIHISA 1. ccnenoBanue GyHKIUU OK 4
2. IlocTpoenue u urenue rpaukoB GyHKIUH
3. CBoiicTBa cTeneHHON (yHKITUN OK5
Tema 4.4 Iloka3sarenpHas OcHoBHOe coJep:kaHue OK 3
q)YHKHI/IH 1. UccnenoBanue (byHKuI/H/I OK 4
2. IlocTpoenue u urenue rpaukoB GyHKIUH
3. CBoiicTBa moKa3aTeIbHON (YHKITUU OK 5
[TpaxTrueckoe 3austue 7: «IlokasaTenbHas u cTeneHHas QyHKIUN
Tema 4.5 Iloxa3aTennHEIE OcHoBHOe coaep:xkaHue OK 4

ypaBHEHUS

1. OcHOBHbIE IPUEMBI PEILICHUs] YpaBHEHUIN

2. OCHOBHBIE IPHEMBI PEIICHNUS] HEPABEHCTB

3. Vcnonb3oBaHue CBOMCTB M rpauKOB (DYHKLUH /1715 pellieH s ypaBHEHHUI U HEPaBEHCTB




Tema 4.6 Iloka3aTeabpHbIE

OcHOBHOe coiep:KaHue

OK 4

HEPaBEHCTBA 1. OcHoBHBbIE TPHEMBI pEILIEHHS] HEPABEHCTB OK'5
2. Vlcrionb30BaHKe CBOMCTB M rpauKoOB (GYyHKUUH [T peIICHUS HEPABEHCTB
Tema 4.7 Iloka3aTenbHble OcHOBHOE coepKaHue OK'1
YPaBHCHMS U HCPABCHCTBA 1. OcHoBHBIE TPUEMBI PELLICHHS YPAaBHEHUI U HEPABEHCTB OK 2
2. Vlcrionb30BaHKe CBOMCTB M rpauKoB (PYyHKUUH [T PEIICHUS HEPABEHCTB
Tema 4.8 CucreMsl OcHoBHOe coep:kaHue OK 3
IIOKA3aTENIbHbIX YPAaBHEHUN | 1. PelieHue cMCTEM ypaBHEHHI OK 4
2. MeTo/ibl peleHns CUCTEM
Tema 4.9 Cuctembl OcHOBHOE coJiep:KaHue OK 2
NOKa3aTeIbHbIX HEpaBeHCTB | 1. PenieHue cucteM HEpaBEHCTB
2. MeTtoibl peLeHHs CUCTEM OK 3
[IpakTuueckoe 3andarue 8: «PemieHne MokazareabHbIX YPAaBHEHUM, HEPABEHCTB U UX CUCTEM
Tewma 4.10 Jlorapudm yucina. OcHoBHOe coaep:kaHue OK 4
CsoiicTBa norapudmon 1. OcHoBHOE NOTapU(PMUIECKOE TOKIAECTBO OK 3
2. CpoticTBa JiorapuMoB
3. IlpeoGpazoBanue J0rapupMHUUECKUX BbIPAKEHUN
Tema 4.11 IlpaBuna OcHoBHOe coaep:kaHue OK 2
JEUCTBUH ¢ Torapumamu 1. IpaBuna aeiicTBuil ¢ TorapudMaMu OK 4
2. IlpeoOpa3zoBanue JorapupMUUECKUX BbIPAKEHUIH
Tema 4.12 JlecaTnunslii u IIpodeccrnonaIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 2
HaTypabHBIA JTOrapupMbl 1. lecaTuunble U HaTypajIbHbIE JOrapu(MbI OK 1
2 IIpumeHeHMe CBOWCTB JIorapu(MOB JUTsl peLlICHHsI BEIPAXKEHUH ¢ JTorapupmamu 1K 4.3
Tewma 4.13 Ilepexon k OcHoBHOe coaepkaHue OK 1
HOBOMY OCHOBaHHIO 1. Ilepexon k HOBOMY ocHOBaHuUI0. Popmyra nepexona OK'1
norapudma 2.IIpeobpazoBanue TorapuGMUIECKUX BBIPAKEHUN
[IpakTuueckoe 3ansatue 9: «Jlorapugm u ero coiicTBay
Tema 4.14 OcHoOBHOe coep:KkaHue OK 7
Jlorapupmuueckas Gpynkuus | 1. MccnenoBanue GpyHKIUH OK 2

2. IlocTpoenue u yrenue rpadukoB GyHKIUH

3. CpoiicTBa norapudmuueckoit GyHKIUN




Tema 4.15 OcHoOBHOe coJiep:KaHue OK 3
Jlorapudmmueckue 1. Pemienue npocTeimux gorapuMuUUecKux ypaBHEHHM OK 4
YpaBHCHUA 2.Penienre METOI0M MOTCHIIMPOBAHHMS JIOTApU(PMUIECKUX YpaBHEHUM OK'5
3. Pemmienne MeTojoM storapuMupoBaHus JorapuMUIECKUX YpaBHEHHH.
4. Vcnonb30BaHuE CBOMCTB U IrpadrkoB (HYHKIMIH JJIs peIICHUs YpaBHEHU
Tema 4.16 OcHOBHOE coJiep:KaHue OK4
Jlorapudpmudeckue 1. OcHOBHbIE IPUEMBI PEILLIEHUSI HEPABEHCTB OK 5
HCpaBCHCTBA 2. Ucnonb3oBanue cBONCTB M rpauKkoB (QyHKIMI 171 pELICHHs] HEPABEHCTB
Tema 4.17 OcHOBHOe co/iep:KaHue OK 3
Jlorapupmuyeckne 1.OcHOBHBIEC TPUEMBI PEUICHHS IOTapU(PMUUECKUX ypaBHEHUI OK4
YPaBHCHUA 1 HEPABCHCTBA 2.OCHOBHBIE IIPUEMBI PELLICHUS HEPABEHCTB OK'5
1.Pemenue cucrem sorapupMuIecKux ypaBHEHUN
2.MeTosl perieHust CuCTeM
[TpakTrueckoe 3austue 10: «Pemenne norapuMuUeckux ypaBHEHUN, HEPABEHCTB M UX CHCTEM)»
IIpomeskyTOYHAA aTTEeCTALMSA POBOAUTCH B hOpMe IK3aMeHa
Pa3nen S. OcHOBBI TPUTOHOMETPHUH
Tema 5.1 Panmannas mepa IIpogeccnoHaIBLHO-0PHEHTHPOBAHHOE COAEPIKAHUE IIK 4.3,
yria 1. TlonsiTue paguaHHON Mephl yria K 2.4
2. CBs13b I'palyCHOM MEpHI ¢ paluaHHON
3. M3o0pakeHue yrioB BpalleHus Ha OKPY>KHOCTH
Tema 5.2 CuHyc, KOCHUHYC OcHOBHOeE coJep:KaHue OK2
qyucia 1. ®opmynupoBaHue ONpeAeaeHI TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMeHTa OK4
(pyHKIIMM cHHYCA M KOCHHYCA YHCTIa)
2. 3HaKW TPUTOHOMETPUIECKUX (PYHKIMI YHCIOBOTO apryMeHTa
3. 3aBHCUMOCTBh MEXY (QYHKITUSIMH OJTHOTO apryMeHTa
Tema 5.3 Tanrenc u OcHOBHOe coJiep:KaHue OK 2
KOTAHT'€HC YuCIa 1. ®opmynupoBaHue ONpeaeaeH! TPUTOHOMETPHUUECKUX (YHKIMI YUCIOBOTO apryMeHTa OK 4

(pyHKIIMM TaHTe€HCa U KOTAHTEHCa YKciia)

2. 3HaKW TPUTOHOMETPUIECKUX (PYHKITHI YMCIOBOTO apryMeHTa

3. 3aBUCUMOCTbh MEX1Y (QYHKIIUSIMH OJTHOTO apryMeHTa

[TpakTnueckoe 3austue 11: «Paguannas mepa yria. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YTJIay

OcHoOBHOE coaep:KaHue




Tema 5.4 OcHOBHBIE 1 OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO OK 3
TPUTOHOMETPUUECKHE 2 CBs3b MEXAY CUHYCOM M KOCHUHYCOM OJHOTO yIJla
TOXKJIECTBA
Tema 5.5 Dopmybl OcHoBHOe coep:kaHue OK 3
IIPUBCIICHUSA 1. U3yuenue ¢popmyn npuBeIeHUS OK 4
2. IIpeobpazoBanne TPUTOHOMETPUYECKUX BBIpAXKEHUH 10 (hopMysiaM IpUBeICHUS
[Ipaktuyeckoe 3ansatue 12: «[IpeoOpa3oBanne TPUrOHOMETPHUECKUX BBIPAKEHUH 11O (POpMyIiaM MPUBEACHUS
Tema 5.6 Pemenue OcHoOBHoOe€ coJep:kaHue OK 4
TPUTOHOMETPUUECKUX 1. Pemmienne ypaBHEHUH, UCTIONIB3YsI GOPMYITBI IPUBEICHUS OK 5
YPaBHEHUH 2. Viconb30Banue CBONWCTB ypaBHEHMIH
Tema 5.7 ®opmysbl CUHYC OcHOBHOe coep:KaHue OK2
CYMMBbI, CHHYC Pa3HOCTH 1. Uzyuenue hopMyIt CI0KEHUS U BBIYUTAHUS CUHYCA U KOCHHYCA
ABYX YIJIOB, KOCHHYCa 2. IIpeoOpazoBaHye TPUTOHOMETPUUYECKIX BBIPAKEHHH 10 (hopMyIamM CIIOKEHHS
CYMMBL, KOCHHYC PA3HOCTH | 3 Pemenne ypaBHEHUIA, HCIIONIB3YsT (GOPMYITBI CIIOKEHHS
Tema 5.8 @opMyIibl TAHTEHC OcHoBHOe coep:kaHue
CYMMBI, TAHI'€HC Pa3HOCTH 1. Uzyuenue hopmyIt CI0KEeHUS M BBIYUTAHUSI TAHTEHCA U KOTaHTeHca OK 3
ABYX YIIIOB, KOTaHI'CHCA 2. IIpeoOpazoBaHye TPUTOHOMETPUYECKHIX BBIPAKEHHH 1O (hOpMysIaM CIO0KESHUS OK'5
CYMMBI, KOTAHTCHC Pa3sHOCTH | 3, Perrenne ypaBHEHHUH, HCTIOIB3Ys POPMYJIBI CIIOKEHHUS
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlePKAHME
IIpakTnueckoe 3aHsaTUe 13: «Ynpouenye BeIpaskeHuii Ipy moMomy GopMyI CyMMBI U PA3HOCTH 1K 2.4
Tema 5.9 ®opmyinbl OcHoBHOe coaepkaHue OK1
JIBOMHOTO apryMeHTa 1. U3yuenue hopmys IBOHHOTO apryMeHTa OK'1
2. IIpeoOpazoBaHye TPUTOHOMETPUUYECKIX BBIPAKEHUH 10 (hopMyam TBOMHOTO apryMeHTa
3. Pemienune ypaBHeHMH, UCTIONB3Ys (OPMYIIBI JBOMHOTO apryMeHTa
Tema 5.10 ®opmynbr OcHoBHOe coJep:kaHue OK 3
TIOJIOBUHHOT'O apryMeHTa 1. U3zyuenue popMys MoJ0BUHHOTO yriia OK'5
2. IIpeoOpazoBaHye TPUTOHOMETPUYECKHUX BBIpaXKEHHH 10 (hopMysiaM MOJIOBHUHHOTO
aprymeHra
3. Pemienue ypaBHeHMA, UCTIONB3Ys (POPMYIIBI TOJIOBUHHOTO apryMeHTa
Tewma 5.11 Ilpeobpa3oBanue OcHoBHOe coJiep:kaHue OK 3

MIPOCTEUILINX

1. IlpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUUECKHUX (QYHKIMI B IPOU3BEIACHHE




TPUTOHOMETPUUECKHUX 2. IlpeoOpazoBaHue IPOU3BENCHUS TPUTOHOMETPUYECKUX PYHKIUI B CyMMy
BBIPAKECHUI 3. BelpaxeHue TpUroHoMeTpuyeckux (QyHKIMN Yepe3 TAHT'€HC ITOJIOBUHHOTO apryMeHTa
[Ipaktuyeckoe 3austue 14: «[IpeoOpa3oBanne TPUrOHOMETPHUECKUX BBIPAKECHUI 2
Tema 5.12 CBoiicTBa 1 OcHOBHOE coJiep:KaHue OK 2
rpaduku cuHyca, kocunyca | 1. [Toctpoenue rpa)MKOB M H3y4eHHUE CBOMCTB CUHYCA, KOCHHYCa 2 OK3
2. IIpeoOpazoBanus rpaduka GyHKIUU
3. l'apmonnyeckue KoneOanus
Tema 5.13 CsoiicTBa u OcHOBHOe co/iep:KaHue OK 3
rpaduKu TaHreHca u 1. TlocTpoenue rpadKOB ¥ U3y4EHHE CBOWCTB TAHTEHCA U KOTAHTE€HCA 2 OK 5
KOTaHI'CHCA 2. IIpeoOpazoBanus rpaduka GyHKIUU
Tema 5.14 Ilpocreitmue OcHoBHOe coaep:kaHue OK 3
TPUTOHOMETPUYIECKHUE 1. Pemenuie npocTelnx TPUrOHOMETPUYECKUX YPaBHEHUN 2 OK 4
YPaBHCHUA 2 Ilpumenenne GopmMyI U peIICHUSI TPUTOHOMETPUYECKUX YPaBHEHUH
Tema 5.15 Ilpocreitmue OcHoBHOe coaep:kaHue OK 4
TPHUTOHOMETPUYECKUE 1.PerieHre pOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB 2 OK'5
HCPaBCHCTBA 2 Ilpumenenue Gopmyd U pEIICHUS] TPUTOHOMETPUYECKIX HEPABEHCTB
Tema 5.16 OOpatnblie OcHoBHoOe coJepkaHue OK 5
TPUTOHOMETPUUECKUE 1. OGpaTHble TPUTOHOMETPUYECKHE (PYHKLIUU: ApKCUHYC, aPKKOCUHYC, apKTaHT'€HC 2 OK 7
dyHKIHH 2. O0OpatHble TpUroHOMETpUYecKkre GyHKIINHU, UX CBOICTBA U rpaduku OK 2
KonTtpous mo pasaeay S. [Ipaktudeckoe 3ansatue 15: Penienue npocTedmmx TPUrOHOMETPUYECKUX YPAaBHEHUN 2
Pa3nes 6. Tpuronomerpuyeckue ypaBHeHHs1, HePABEHCTBA M MX CHCTEMbI
Tema 6.1 OcHoBHOE coaepKaHue OK3
Tpuronomerpuueckue 1. YpaBHEHHUs1, NPUBOJUMBIE K KBaIPaTHBIM 2 OK 5
YpaBHEHHUS 2. YpaBHEHHs, pelIaeMble METOI0M pa3ioKeHUsl HA MHOKUTEITN
Tewma 6.2 OgHOpOAHBIE OcHoOBHOE coJep:KaHue OK 3
TPUTOHOMETPUYECKHUE 1. O1HOPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHUS | mopsaka 9
YpaBHCHUS 2. OTHOpOTHBIE TPUTOHOMETPHUECKUE YPaBHEHHUS 2 TTOPSIKA
Tema 6.3 OcHoBHOe coaep:kaHue
Tpuronomerpuueckue 1. Pemmienre TpUTOHOMETPUYECKUX HEPABEHCTB 10 rpadukam QyHKITUN 2 OK 3
HEPaBCHCTBA 2. Pemennie TpUrOHOMETPUYECKUX HEPABEHCTB M0 €AUHUYHON OKPYKHOCTH OK'5




IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
KonTpoas no pasgeay 6. Ilpaktuueckoe 3ansarue 16: PenieHue TpUroHOMETpUYECKUX YPAaBHEHU, HEPABEHCTB U UX CUCTEM
2 1K 4.3
Pasznean 7. KoopanHaThbl M BEKTOPBI
Tewma 7.1 IIpssmoyrosibHas IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COIeP:KAHUE IIK 4.3,
cucTeMa KOOpJIMHAT B 1. JlekapToBa cucteMa KOOpAMHAT B IPOCTPAHCTBE IIK 2.4
MPOCTPAHCTBE 2. YpaBHEHUE OKPYKHOCTH, cepbl, IIIOCKOCTH 2 OK 2
3. PaccrosiHre MEXy TOUKaMH OK'5
4. Ilpocreiimue 3a1a4M B KOOPAUHATAX
Tema 7.2 BexTopsl. OcHOBHOE coJiep:KaHue OK 3
JelicTBUs ¢ BEKTOpaMu 1. O3HakoMJIEHUE C IOHATHEM BEKTOpa. M3yueHue npaBuil JeHCTBUS C BEKTOPaMHU 2 OK5
2. VI3y4eHune npaBmil ICUCTBUS C BEKTOPAMH, 3aJaHHBIMU KOOPAMHATAMU
Tema 7.3 CkansipHoe OcHoBHOe coaep:kaHue OK 3
POU3BE/ICHNE BEKTOPOB 1. 3y4eHue cKaasipHOTO MPOU3BEICHUS BEKTOPOB 2
2. Micnonp30BaHue CKASIPHOTO IMPOU3BEACHHSI BEKTOPOB MPHU PEIIICHUH 33149
Tema 7.4 KoopauHaTHbII OcHoBHOE coaep:kaHue
METOA 1. IlpuMeHeHne KOOPAMHATHOTO METO/1a MIPH PEIICHUN TPUKIATHBIX 3a7a4 2 OK 4
2. [IpuMeHeHrne KOOPAMHATHOTO METO/Ia MPH JIOKA3aTeILCTBE TEOPEM CTEPEOMETPUN OK'5
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COePKAHME
KounTtpoas no pasaeay 7. [Ipaktuueckoe 3ansatue 17: «Peienne 3a1a4 Ha KOOPJAMHATHI U BEKTOPBI»
2 1K 4.3
Pa3nes 8. IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE
Tema 8.1 Bzaumuoe OcHOBHOeE coJep:KaHue OK 4
pacnonoxenue npAMbIX B | 1. [Ipu3Haky B3aMMHOrO pacnoJIoKEHUs! IPSIMbIX 9 OK 5
MPOCTPAHCTBE 2. Y10 MeX Iy IPSIMBIMHU
3. Onpezenenne CKpemuBaroIUXcsl IPSIMbIX
Tema 8.2 IlapaminenbHOCTh OcCHOBHOe co/Iep:KaHue OK 4
NpsIMOM M MJIOCKOCTH 1. ®opmynupoBKa U TPUBEIACHUE JOKA3aTEIbCTBA IPU3HAKA APAIIEILHOCTU MPSIMOU U 9 OK 51
MJIOCKOCTH
2. Teopembl 0 B3aUMHOM PACIIONIOXKEHHUH MPSMOM U TIIOCKOCTH




3. HpI/IMeHeHI/Ie IIpHU3HAKa U CBOMCTB MapalyiCJIbHOCTH IIPAMBIX U IUIOCKOCTEH IIpU pCUICHUHA
3aaad

Tema 8.3 OcHOBHOE coJiep:KaHue OK 3
[TeprieHAUKYIAPHOCTE 1. ®opmynupoBKa U IPUBEACHUE A0KA3ATEIbCTBA IPU3HAKA IEPIEHANKYIIPHOCTH IPSIMON U OK'5
IIPSIMOM U TNIOCKOCTH IJIOCKOCTH
2. IlpumeHeHne NPU3HAKOB U CBOMCTB MEPIECHINKYIISIPHOCTH MPSMON U MJIOCKOCTU TPU
pElIeHNN 3a1a4
Tema 8.4 [lepnenaukymsp u OcHoBHOe coep:kaHue OK'5
HAKJIOHHAs K IIJIOCKOCTH 1. Yron mexay npsiMOi U IIIOCKOCTBIO
2. Teopema 0 Tpex NepIEeHANKYIAPAX
3. M300paxxeHne Ha YyepTekax U KOHCTPYMPOBAHUE HA MOJEIIAX YTII0OB MEXy IPSAMOM 1
IJIOCKOCTBIO
Tewma 8.5 B3aumuoe OcHOBHOe coep:KaHue
pacnosioxeHue wiockocteit | 1. [Tpu3Haky U CBOWCTBA NapalIeNIbHBIX IIOCKOCTEH OK 4
2. Ilpu3Haku ¥ cBOICTBA NepIEHAUKYJISPHBIX INIOCKOCTEH OK'5
[IpakTuueckoe 3anarue 18: «Pemenue 3a1a4 Ha NEpHIEHAUKYISIPHOCTD MIOCKOCTEN»
Tema 8.6 PaccrosiHue ot IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE [1K 4.3,
TOYKH IO INUIOCKOCTH, OT 1. Paccrosiuue MEXAY INIOCKOCTSIMU 1K 2.4
IPSIMOIA JI0 TTOCKOCTH 2. PaccTosiHME MKy CKPEIUBAIOIIUMUCS TPSIMBIMHU OK 2
3. PaccrosiHre Mex1y IpOM3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE OK'5
Tema 8.7 'eomeTprueckue OcHOBHOE cogepKaHue
npeoOpa3oBaHus 1. ITapamenbHOE IPOEKTUPOBAHHUE U €0 CBOICTBA OK 3
NPOCTPAHCTBA 2. Teopema 0 MIIOMAM OPTOTOHANBHON MPOEKIIHH MHOTOYTONTBHIKA OK'5
3. B3anMHoe pacnosnoxeHne IpoCTpaHCTBEHHBIX (QUTYp
IIpodeccnoHaNIbHO-0PHEHTHPOBAHHOE COACPKAHUE
Kontpous no pasaeay 8. [Ipaktudeckoe 3anarue 19: HaxoxaeHue paccTOSHUNA OT TOYKH 0 INIOCKOCTH, OT MPSIMOM 10
IUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU IK 4.3,
K 2.4
Pazgen 9. MHOrOrpaHHMKHU M KPYIJible TeJa
Tema 9.1 MHoOrorpaHHuKH OCHOBHOe co/Iep:KaHue OK 4




1. Pazimunbie BUBI MHOTOTPaHHUKOB. BepiuHel, pedpa, rpaHi MHOTOTpaHHUKA OK 5
2. Pa3BepTka MHOTOrpaHHHUKA
3. MHororpaHHsie yriibl. Beiykiiple MHOTOrpaHHHKH. Teopema Ditnepa
Tema 9.2 [Tpuzma OcHoBHOe coJep:kaHue OK 2
1. Ipsimast ¥ HAKJIOHHAs IPU3Ma OK 4
2. [IpaBunpHas mpusma OK'5
3. Ilomaap MOBEpXHOCTH M 0OBEM MPU3MBI
4. CuMMeTpHUH B IIpU3MeE
[TpakTrueckoe 3austue 20: «BolyrcieHue 31eMeHTOB MPSMOM IPU3MBD)
Tema 9.3 Ilapamnenenune. OcHoBHOe coaep:xkaHue OK2
Ky6 1.DneMeHTHI B apajuienenunene u Kkyoe
2. CuMMeTpuu B KyOe U B TapaJlJICJICTIUIIC/IC
3. [Tnomaap moBepxHOCTU U 00BEM MapaiieNenumneaa u Kyoa
Tema 9.4 ITupamua OcHoBHOe coaep:xaHue OK 4
1. Onucanue u xapakrepuctuka nupamuibl. [IpaBuibHas nupamuaa. Tetpasip OK'5
2. CumMMeTpHuH B IMpaMHJIe
3. [Inomaas mOBEpXHOCTU M OOBEM MUPAMHU/IBI
Tema 9.5 Yceuennas OCHOBHOe co/iep:KaHue OK 4
nupaMua 1. Onucanue U XapaKTepUCTUKA YCEUSHHOM MUpaMuIbl OK 5
2. N300paxeHune yCeueHHON MUpaMUIbl U €€ DJIEMEHTOB
3. Beruncienne TMHEHHBIX 3JIEMEHTOB U YTIJIOB YCEYEHHON MUPAMU/IBI
Tema 9.6 [TonoOHBIE OcHOBHOE coJiep:KaHue OK 4
MTUPAMUIBI 1. IInomaas NOBEPXHOCTH M 00BEM yCeYEHHON MUPAMU/IBI
2. OTHOIIEHHUE IMHEHHBIX 2JIEMEHTOB MOA0OHBIX Ten. [ToHsaTHe 0 KoddduIerTe nogoodus
3.0OTHoIIeHWE IIIOMIAIeH OCHOBAHUI TOJO0OHBIX TEJI
Tema 9.7 Ceuenus IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE IIK 2.4
MHOTOTPaHHUKOB 1. Ceuenus ky0a, mpuU3Msl OK'3
2. CedeHus MUpaMuIbl M YCEUEHHOHN MUPaMUTIBI OK'5
3. [IpencrasieHne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadape, Kyoe, OKTadipe, JoIeKadpe
1 UKOCadIPE)
Tema 9.8 Hunuuap OcHoBHOe coep:kaHue OK 4
1. OcHoBanue, BLICOTa, 00pa3yromIas HUIUHIPA OK'5




2. bokoBasi IOBEpXHOCTh, pa3BepTKa LIUIUHAPA

3. [lmomaap MOBEpXHOCTH U 00BEM

Tema 9.9 Ceuenns OcHoBHOe coep:kaHue OK 5
LUIMHIpa 1. OceBoe ceyeHue U ero NOCTPOECHNE OK 2
2. Cedenue, napauiesibHOE OCHOBAHUIO U €ro MOCTPOCHUE
3. Pemenuie 3a1a4 Ha BEIYMCIICHHUE JUIMH, YIJIOB U TUIOMIA 1N
IIpodeccnoHATHHO-OPHEHTHPOBAHHOE COJIEP:KAHNE
[TpakTnueckoe 3ausatue Ne 21: «IloctpoeHue ceueHnii MHOTOTPAHHUKOB)Y
[1K 4.3,
[IK 2.4
Tema 9.10 Konyc OcHOBHOe co/iep:KaHue OK 4
1. OcnoBanue, BbICOTa, 00pa3yrolast KOHyca U yCeU€HHOTO KOHYyCa OK'5
2. BoxoBas IOBEPXHOCTH, pa3BepTKa KOHYCA U YCEUYEHHOTO KOHYyCa OK'7
3. OceBbIc CeUCHHMS M CEUCHMSI, TTapaJUICIIbHBIC OCHOBAHUIO
4. nowmaap MOBEPXHOCTH U 00BEM KOHYCA M YCEUEHHOTO KOHYCa
Tema 9.11 lap u chepa OcHoBHOe coJep:kaHue OK 2
1. [lap u chepa, ux ceueHus OK 5
2. Yactu mapa OK7
3. KacarenbHas mimockocTs k chepe
Tema 9.12 ITnomans OcHoBHOe coaep:kaHue OK 3
MOBEPXHOCTHU CPEPHI U 1. @opMyIbI U HAXOXKACHHS TLTOMIAIH TOBEPXHOCTH Chephl OK'5
00beM mapa 2. ®opMyIibl U1 HAXOXKACHUs 00beMa cepsl OK 6
3. Beiuucrienue mionaan moBepxHocTy chepsl U 00beMa I1apa Ha MpaKkTUKe
KonTpoJs no pasaeny 9. [Ipaktuueckoe 3anarue 22: Penenue 3a/1a4 Ha KOMOMHAIIMIO TEJ
Pa3zngen 10. Hauayia MaTeMaTHY€CKOI0 aHAJIA3A
Tema 10.1 OcHOBHOe coJiep:KaHue OK 5
ITocnenoBaTenbHOCTH 1. Cr1ocoOrI 3a1aHMs ¥ CBOMCTBA YKCIIOBBIX ITOCIIEN0BATEILHOCTEN

2. Ilomsarue o mpeaciic MmocCjIea0BaTCIbHOCTH. CyIJ_IeCTBOBaHI/IC npeacia MOHOTOHHOM
OFpaHHLIeHHOfI OoCICa0BATCIBbHOCTH.

3.CyMMHpOBaHHE MOCIEA0BATEIbHOCTEN

4. beckoHeYHO yOBIBarOIasi TEOMETPUUECKast MPOTPECCUs U €€ Cymma




Tema 10.2 IIpousBoaHas

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

1. ITonsiTHE O MPOM3BOIHON (HYHKIIUU, €€ TEOMETPUUCCKUNA U (PU3NIECKUIA CMBICIT

2. YpaBHEHHUE KacaTelnbHOH K rpaduky GyHKIuN

3. Ilpou3BoiHBIE CYMMBI, pa3HOCTH, IPOU3BECHHS, YACTHOTO

IIK 4.3

10.3 IIpaBuiia OcHOBHOE coJiep:KaHue OK 5
nuddepeHIupoBaHuUs 1. IIpou3BOHBIE CYMMBI H Pa3HOCTH OK 4
2. IIpou3BogHbIE TPOU3BEACHHS U YaCTHOTO
[TpakTrueckoe 3anstue 23: «BoryrcneHue npon3BOAHbBIX 0 MpaBuiaM IuddepeHInpoOBaHUS»
Tema 10.4 TIpousBoHbIC OcHoBHOe coaep:xkaHue OK5
CTCIICHHOU U 1. BeiBog popmysasl IpOM3BOIHOM cTEIEHHOH (pyHKINN OK 4
TPUTOHOMETPUYCCKON 2. Tabmuna mpoON3BOTHBIX
byHKmi 3. TIpou3BoIHbBIC TPUTOHOMETPUIECKUX (DYHKITHHT
Tewma 10.5 TIpousBoaHbie OcHoBHOe coJep:kaHue OK 5
OCHOBHBIX 3JIEMEHTapPHBIX 1. BbIBOJI OCHOBHBIX (POPMYJT TIPOU3BOIHBIX HJIEMEHTAPHBIX (DYHKIIUIH OK3
Gynxunii 2. Tabnua mporu3BOIHBIX
3. Beluucienue npou3BOIHBIX OCHOBHBIX AJIEMEHTapHbBIX (PYHKIUN
Tema 10.6 OcHoBHOe coJep:kaHue OK 3
Huddepenuuposanne 1. BoiBox (hopMyIibl IPOU3BOJHON CTENEHHON (QYHKIMH C TMHEHHBIM apryMEHTOM
T0JICTAHOBKOH 2. Tabnuua npou3BOAHBIX (YHKIMN C TMHEHHBIM apTyMEHTOM
3. IIpumepsl HAXOXKACHUS TPOU3BOIHBIX QYHKIINH ¢ TMHEHHBIM apryMEHTOM
Tema 10.7 DkcTpeMyMbl OcHoBHOe coJep:kaHue OK 2
yHnximn 1.Ilpu3Haku Bo3pacTaHus U yObIBaHUS (PYHKIIMH OK3
2. UccnenoBanue (GyHKLIUU HA SKCTPEMYMBI
3. UccnenoBanue GyHKIMI HA BBITYKIOCTH C TIOMOIIBIO MTEPBOI TPOU3BOTHON
[Ipaktuueckoe 3anstue 24: «MccnenoBanue QPyHKIUHA HA IKCTPEMYMBI»
Tema 10.8 Bropas IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE I1IK 4.3,
IPOU3BOJIHASL 1.T'eomeTpuueckuii u puU3NIECKHil CMBICT BTOPO# MPOU3BOIHOM IK 2.4
2. [lpumenenne BTOPOI MPOU3BOIHON K UCCIEAOBAHUIO (DYHKITHI
Tema 10.9 Ilpumenenue OcHoOBHOe coJep:kaHue OK 3
IPOU3BOJHOM K MMOCTPOEHUIO | 1. [TpOMEKYTKH BO3pacTaHus U yObIBaHUS (DYHKIIUH OK 4

rpa¢uKoB

2.BeinykinocTs GyHKIUHU, TOUYKH 1epernda




[TpakTrueckoe 3austue 25: «ccnenoBanre pyHKINUN ¢ TOMOIIBIO MPOU3BOAHON U MOCTPOEHUE TPaPUKOB

Tewma 10.10 [Ipumenenue OcHOBHOE coJiep:KaHue OK 4
IPOU3BOHON K 1. YcraHoBieHHE CBS3M CBOMCTB (DYHKITUU M MPOU3BOIHOM IO MX Tpadukam
MCCIICIOBAHUIO (QYHKIMN 2. IIpousBoHbIe 0OpaTHON (PYHKIIMH U KOMITO3UIMH (DYHKIIUU
[TpakTuyeckoe 3anstue 26: «HaxoxaeHne ckOpocTH JUIs ITporecca, 3alaHHOro GopMyInoil U rpadukom
Tema 10.11 IIpumenenue IIpojeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE I1K 4.3,
IPOM3BOJIHOM K PEIICHHUIO 1. Hammenbiee 1 HanOobIee 3HaUeHUs (YYHKITUU 1IK 2.4
IIPUKIAHBIX 33129 2. IIpumepsl UCIOIb30BAHUS IPOU3BOJHOM ISl HAXO0XKICHHSI HAWIUIIEero PEeLIeHus B

IPUKIIAIHBIX 3a7a4ax

IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME

KonTpous no paspeny 10. [Ipaktnueckoe 3anstue 27: Pemenue 3a1a4d Ha HCIIOJIb30BAHMSI IPOU3BOIHOM JUIsl HAXOKACHUS
HaWJIy4dlIero pe3ysbrara
Pa3znen 11. UuTerpaJj u ero npumMeHeHue
Tema 11.1 ITepooOpa3Has u OcHoBHOe coJepKaHue OK3
UHTETpal 1. ITonsitue nepBooOpa3zHoi. Tabnuiua nepBooOpas3HbIX OK 4

2. IlpaBuia HaX0XKJ€HHUs IEPBOOOPA3HBIX

3. [lonsiTue HeonpenenéHHOTO HHTErpasa
Tema 11.2 IIpumenenune OcHoBHOE coaepKaHue OK3
MHTETpaIa K BBIYMCIIEHHIO 1. ®opmysa Herotona-JlelOnua OK'5
Iomaen 1. IlpumeHeHune onpeaeIeHHOro HHTerpaja Uil HaX0KIeHHs TUI0IIA 1 KPUBOJIUHEHHOM

Tpaneuuu

3. Ilpumepsl mpuMeHeHHs HHTerpaja B reomeTpun. MHTerpansHas ¢popmyna o0béMa
Tema 11.3 OnpeneneHuslii OcHoBHoOe coaepKkaHue OK 5
MHTETpal 1.T'eomeTprueckuil CMBICIT ONPEIETIEHHOTO UHTETpasa

2.IlpumeHeHne OnpeIeIeHHOT0 UHTETpajia ISl pelieHus 3a1a4
Tewma 11.4 Ilpumenenue IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COACPKAHUE 1K 4.3
MHTETpasla K BBIYUCICHUIO 1. ITpuMeHeHNe HTETpalla K PEIIEHUIO TPAKTUYECKUX 3a7a4
(GU3N4ECKUX BETUYNH 2. [IpumMepsl npuMeHEHHs MHTETpaja B HHU3HKE
Tema 11.5 Ilpumenenue OcHoBHOE coaepKaHue
MHTErpajia K peieHuo 1. IlpuMeHenue UHTErpasa K pelieHuIo 3aaa4 K 4.3

-9,

Pa3INYHbIX 3a1a4 2. Haxoxxaenue momiaam IIpH IIOMOIIH UHTETpaAJia




IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

KonTpoas no pasgeay 11. [Ipakrrudeckoe 3anstue 28: Pemenue 3a1a4 Ha NpUMEHEHUE UHTErpaJia JIJisl pelieHust 3a1a4

IIK 2.4

Pa3nes 12. KomOnnaropuka

Tema 12.1 KomGunaropHsie OcHoOBHoOe€ cojep:KaHue OK 4
3a1a4u 1. Vcropust pa3BUTHS KOMOMHATOPUKHI OK 6
2. Pemienue 3aa4 Ha iepe0Op BapHAHTOB
3. Pemenue 3a1a4 no npaBuiry yMHOXKEHUS
Tema 12.2 OcHOBHEIE OcHOBHOe coJiep:KaHue OK 7
MOHSTHUS KOMOUHATOPUKHU 1.0O3HaKOMJICHUE C MTOHATHAMU: pa3MEelEeHUs, IEPECTAHOBKH, COUCTaHUS
2.00bsicCHeHNE U TPUMEHEHUE (OPMYJT TSI BEIYMCIICHHS pa3MEIIEHUH, TePECTaHOBOK,
COYETaHU!
3. 3ajjaun Ha NOJICUET YUCJIAa pa3MElICHUH, IepecCTaHOBOK, COUETaHUH
Tema 12.3 ®opmyna OuHOMA OcHOBHOe coep:KaHue 1K 4.3,
Herotona 1. ®opmyna 6uaOMa HproToHa [K 2.4
2. CpolicTBa OMHOMUHAIBHBIX KOA((UIIUEHTOB OK'5
3. Tpeyronbuuk Ilackans OK 4
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COJlePKAHME
KonTpous no paspeny 12. IIpaktuueckoe 3anstue 29: «Pemenne 3a1a4 Ha IOACYET YUCIIA Pa3MEILIEHUH, IEPECTAHOBOK,
COYETaHUI»
Pa3nes 13. Di1eMeHThI TeOPHH BEPOATHOCTEH 1 MATEMATHYECKOM CTATHCTHKH
Tema 13.1 DnemeHTHI IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COJIePsKAHME 1K 4.3
TEOPUH BEPOATHOCTEN 1. Knaccuueckoe onpejieieHre BEposITHOCTH OK 2
2. CoObITHE, BEPOSTHOCTH COOBITHS OK'5
3. Ilpumepsl 3aau
Tema 13.2 He3zaBucumele OcHOBHOe coJep:KaHue OK 5
COOBITHS 1. TTousiTHe 0 HE3aBUCUMOCTH COOBITHI OK 41
2. Ci10’k€H1E M YMHOKEHUE BEPOSTHOCTEN
4. IlpuknaaHele 3a7ja4 HE3aBUCUMBIMU COOBITHSIMU
Tema 13.3 JluckperHas OcCHOBHOe co/Iep:KaHue OK 3
Clly4yaliHas BeJIMYMHa 1. UncnoBble XapaKTepUCTUKH JUCKPETHON CIy4aiHON BeTMYMHBI OK 7
2. 3aKOH pacrpeeNeHus TUCKPETHON CIIyJaifHON BeTMYUHBI
3.IloHsTHE O 3aKOHE OOJBITUX YHCEI
OCHOBHOe co/iep:KaHue OK 4




Tema 13.4 DnemeHTHI 1. ITpencrapieHre NaHHBIX (TAOIHIIBI, JUATPAMMBI, TPadUKH) OK 2
MaTeMaTUYECKON 2. I'eHepasibHasi COBOKYITHOCTh, BBIOOPKA, CpeHee apupMeTHIeCcKoe, MeTuaHa
CTaTHCTUKH
Tema 13.5 3agaun OcHoBHOe coep:kaHue OK 2
MaTeMaTU4eCcKOi 1. [TonsiTHe 0 3aa4ax MaTEMaTUYECKON CTATUCTUKH
CTaTUCTHKHU 2. [Ipukiiagaele 3a1a4n

IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COJePKAHME
KonTpous no pasaeny 13. IIpaktuueckoe 3anstue 30: Pemenue npakTuueckux 3a1ay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX I1K 4.3
METO/I0B OK 2

OK 5

KoncyabTanuu

HpOMe)KyTO‘{HaH aTTeCTalus MPOBOAUTCH B Q)opMe IK3aMCHa




2.3 Conep:xanue 10MalIHUX 3a1aHUI 00yyaromIMXCst

HaumenoBanue
Coaep:xaHue 1OMALIHEro 3aJaHHsI
TeMBbI

Tema 1.1 ITogroroButk noKiax Ha TeMy «MaTeMaTrka B IPAKTUYECKON ACSITEIbHOCTH

Tema 1.2 I1.1, ¢.313-321. Yucna u anrebpanyeckue BeipakeHus. [ 1] MaremaTuka: areOpa n Hadayia MaTreMariudeckoro anaimsa. 10-11
knaccel / IILA. Amumos [u ap.]. — M., [Ipocsemenne, 2016.-463¢. Bemmonnenne NJ13

Tema 1.3 I'maBa 3. §1. Pemienue JIMHEHHBIX YPaBHEHUM C OJTHOM NepeMeHHOH. §2. PelieHue TuHeHbIX HEPABEHCTB ¢ OJHOM MepeMEHHOM [3]
boromosnoB H. B., [IpakTtuueckue 3austus 1o matematuke. — M., Boicias mkona, 2013.-495 ¢. Boinonnenue HHAMBUAYATEHOTO
nomarraero 3ananus (M]13)

Tema 1.4 [3] I'nmaBa 3. §4,5 Pemenue cucrem ypaBHeHHI ¢ 1ByMsl nepeMeHHbIMU. Beinonanenne N/13

Tema 1.5 [3] I'maBa 3. §12, 13 Uppauronansuble ypaBHeHus. Beinonnenne N/13

Tema 2.1 [1] I'nasa I. §1. Ilensie u panuonanbHbie yucia. §2. JlelicrButenbHblie yncia. Bemonnenune M]3

Tema 2.2 [1] T'masa . §3. Onepanuu ¢ geiicTBUTEILHBIMH uynciaamMu. Bemmonnenune 1J13

Tema 2.3 [3] I'maBa 14. §1. KommiekcHbIe Ynciia U UX reoMeTpuueckas uHTepnperanus. §2. JleicTBUs HaJl KOMIUIEKCHBIMHA YHUCIIAMH,
3aJJaHHBIMH B anreOpanyeckoi popme. Bemmonnenue M/13

Tema 3.1 [3] I'maBa 4. §1. ®ynkuua. O61acTh onpeneaeHus ¥ MHOXKeCTBO 3HaueHui GyHkiuu. Beimonnenue NJ13

Tema 3.2 [3] I'maBa 4. §1,2. ®ynkums. [loctpoenne rpadukos ¢pyakumii. Bemonnenne 1NJ13

Tema 3.3 [1] I1.6, ®ynkuuu u rpaduku, c.333. Bemmonnenne /13

Tema 3.4 [1] I'nasa Il. §7. B3aumuo obpatsble ¢pyHkumu. Beimonnenune MJ13

Tema 4.1 [1] T'nagra . §4. Apudmerndeckuii KOpeHb HaTypaiabHOU cTenieHn. §5. CTeneHb C pallMOHATBHBIM U JIEHCTBUTEIILHBIM MTOKa3aTelieM
Brmonnenune UJ13

Tema 4.2 [1] I'naBa I. §6. Crenennas gpynkuusi, e€ cBoiicta u rpaduk. §11 IlokazarenbHas pyHkuus, e€ cBoiicTBa U rpa@uk BeinoaHenue
N3

Tema 4.3 [1] I'masa I1l. §12 IToka3zarenpHble ypaBHeHus Bemonaenne 1/13

Tema 4.4 [1] I'masa I11. §13 [TokazaTenbHble HepaBeHCTBA. Brimonaenune 1MJ13

Tema 4.5 [1] I'nasa I1l. §14 Cuctemsl noka3aTesbHBIX ypaBHEHUH 1 HepaBeHCTB. Boimonnenne /13

Tema 4.6 [1] I'naBa IV. §15. Jlorapudmsl. §16. CBoiictBa norapudmon Beimonnenne /13

Tema 4.7 [1]T'naBa IV §17. lecsTuunble U HaTypaibHble Torapudmel. [lepexon k HoBoMy ocHOBaHMIO Jorapudma. Bemmonnenue /13

Tewma 4.8 [1] I'naBa IV. §18. Jlorapudgmuueckas pynkuus, e€ coiicta u rpapuk. Bemmonnenne /13

Tema 4.9 [1] I'masa IV. §19. Jlorapudpmuyeckue ypaBHenus. Beimonnenune MJ13

Tema 4.10 [1] T'masa IV. §20. Jlorapubmuueckne HepaBeHCTBa. Beimonnenne NJ13

Tema 4.11 [1] I'maBa IV. §21. Cuctemsl norapupmudeckux ypaBHeHHH. Beimonnenne M/13

Tema 5.1 [1] I'maBa V. §21. Paguannas mepa yria. §22. IIoBopoT TOUKM BOKpYT Hadasia koopauHat. Bemonnenne /13

Tema 5.2 [1] T'masa V. §23. Onpenenenune cuHyca, KOCHHYCa, TAaHT€HCA, KOTaHTeHca yria. Bemonnenne 1MJ13

Tema 5.3 [1] I'maBa V. §26. Tpuronomerpudeckue Toxaectsa. Boimonnenue M]3

Tema 5.4 [1] I'maBa V. §28. ®opmyinsl cnoxenus, 1.1 Cunyc, kocunyc. Beimonnenune M]3




HaumenoBanue

Couepmalme AOMAIITHET 0 3aJaHudA

TeMbl

Tema 5.5 [1] I'masa V. §29.Cunyc, KocMHYC U TaHTeHC JIBOMHOrO yria. Bemonnenne /13

Tema 5.6 [1] T'masa V. §30.Cunyc, KOCHHYC W TaHT€HC MOJOBUHHOTO yria. Bemomnenue /13

Tema 5.7 [1] I'maBa V. §32. Cymma u pazHocTh cuHycoB. Cymma U pa3HOCTh KocuHycoB. Beimonnenune U/13

Tema 5.8 [1] I'maBa V. §41. CpoiictBa pynkun y = sin x u € rpaduk. §40. Coiicta ¢pyHkimu y = cos x u e€ rpaduk .§42. Cpoiicta
byakuun y = tg X u e€ rpaduk.§42. n.3 CpoiictBa ¢pyHKIIMU Yy = Ctg X u €€ rpaduk Beimonnenue 1NJ13

Tema 5.9 [1] I'maBa VI. §43. O6patubie Tpuronomerpudeckue pynkuuu. Bermonnenne 1J/13

Tema 6.1 [1] T'masa VI. §36. Pemenue Tpuronomerpudeckux ypasHenuid. Boeimonaenne 1MJ13

Tema 6.2 [1] I'maBa VI. §37. [Ipumeps! penienust npocTeHINX TPUTOHOMETPUYECKUX HepaBeHCTB. Brinonnenue M]3

Tema 6.3 [1] I'maa VI. §38 Ilpumepsl penieHus: cCTEM TPUTOHOMETPUUECKUX YpaBHEHHH U HepaBeHCTB. Boimonunenue 1J/13

Tema 7.1 I'maBa V. §1. KoopauHaThl TOYKH W KOOPAMHATH BeKTOpa. 11.46. [IpsmoyroipHast cucrema KoopanHaT B mpocTpancTBe — [2] ['eomerpust 10-11
knaccel / JI.C. AranacsH [u ap.]. — M., [IpocBemenne, 2014. Bermmonnenne MJ13

Tema 7.2 [2] T'naBa IV. §1. Ilousitue BekTopa B mpoctpancTBe. §2. ClI0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOPA HA YHCIIO.
Bemonnaenune /13

Tema 7.3 [2] T'naBa V. §2. CkanspHoe npousBeieHue BeKTopoB Beimonnenne 113

Tema 8.1 [2] T'nara 1. §2. B3anumHoOe paciosokeHue NpsMbIX B IPOCTPAHCTBE. YTOJ MKy ABYMs MpsiMbIMU. Beimonnenne MJ13

Tewma 8.2 [2] T'naBa 1. §1. T1.6. [MapasienbHOCTh IPSIMO# U TUIOCKOCTH., I1.7. TleprieHaAuKyIIpHOCTh NPSMOM | II0CKOCTH BoinonHenue 113

Tema 8.3 [2] I'naBa Il. §2. TlepneHauKyJIsIip ¥ HAKIOHHBIE. YTOJI MKy MPSIMOM M IIIOCKOCTHIO. Boimonnenne M]3

Tewma 8.4 [2] TnaBa 1. § 3. INapamrensHOCTh TI0CKOCTEH. Bhimonnenue 13

Tema 8.5 [2] I'naBa Il. § 3. JIByrpanssIii yroiu. IlepneHauKyIsipHOCTh m1ockocTeil. Beimonnenune M3

Tema 9.1 [2] T'naBa I11. Muororpanuuku. § 1. [Torsitue MHOororpannuka. Bemmonnenne M]3

Tema 9.2 [2] T'naga I1I. Muororpanuvku. Beenenue. [IpaBunbuabie MHOrOrpanHukd. Bemmonnenne M/13

Tema 9.3 [2] T'nasa I11. Muororpanuuku. § 1,m.2. Ilpusma. Bemmosnaenune NJ13

Tema 9.4 2] I'mapa I. § 4. Terpasap u napaienenunes. § 5. Kyo. Bemmonnenne NJ13

Tema 9.5 [2] T'nasa I11. Muororpanuuku. § 2. [Tupamuna. Bemmonxenne NJ13

Tema 9.6 [2] TnaBa 1. § 4. I1.14. 3amaun Ha mocTpoenue ceuenuii. Bermonanenue 1J13

Tema 9.7 [2] TnaBa VI. § 1. Huwmunuap. . 53. [onstue nmnunapa. Bemonnenue N3

Tema 9.8 [2] T'naBa VI. § 2. Konyc. Bemmoanenune 1J13

Tema 9.9 [2] TnaBa VI. § 3. [llap u cdhepa. Bemmoanenune 113

Tema 10.1 [3] T'naBa 5. 1.1 beckoHeyHas ynciioBas mociienoBaTeIbHOCTh. Beimonuenue NJ13

Tema 10.2 [3] I'masa 5. 1.2 Ilpenen yncnoBoii nocnenoarensHocty, 1.3 [penen pynkunu Bemonnenne /13

Tema 10.3 [1] T'naBa VIII. §44. IpousBoanas. §48. ['eomerprueckuii cMbica npon3BoaHoil. Bemmonnenue N3

Tema 10.4 [1] T'nasa VIII. §46. [IpaBuna nuddepennnponanus. Beimonxnenne NJ13

Tema 10.5 [1] T'naBa VIII. §45. IIpousBoanas crenenHor Gpyakimu. Bemonnenne /13

Tema 10.6 [1] T'naBa VIII. §47. [Ipon3BoaHbIE HEKOTOPHIX 31eMeHTapHBIX QyHKuMH. Beimmonnenune /13




HaumenoBanue

Couepmalme AOMAIITHET 0 3aJaHudA

TeMbl

Tema 10.7 [3] T'maa 7. §3. OcHoBHbIe npaBuia auddepenimpoBanus. Bemonnenne M/13

Tema 10.8 [1] T'maBa IX. §51. IlpumeHenne npou3BOIHOM K MOCTPOEHUIO rpadukoB GhyHkuuii. Beimmonnenne 113

Tema 10.9 [1] I'naBa IX. §52. Ilpumenenue npousBOHOM K ucciieaoBanuio GyHkinu. Bemmoanenue 1M/13

Tema 10.10 [1] T'naBa IX. §53. IlpumeHenue nporu3BOAHOM K PEIICHHUIO MPUKJIAIHBIX 3a71a4. Beimoanenue M/13

Tema 11.1 [1] T'maBa X. §54. IlepBooGpasuas. §55. [IpaBuia HaxoxaeHUs epBoodpasHbix. Beimonnenne NJ13

Tema 11.2 [1] T'naBa X. §56. Heonpenenennsiii uarerpai. Beimmonnenue /13

Tema 11.3 [1] T'maBa X. §58. Beruncienue miomiaaeii ¢ moMoIbI0 HHTerpanos. Bemmoanenne 1MJ13

Tema 11.4 [1] T'naa X. §56. Onpenencunpiii uHTerpai. Beimonanenue M]3

Tema 12.1 [1] T'nasa XI. §60. ITpaBuo npousseneHus. §61. Ilepectanoku. §62. Pasmerenus. §63. CoueTanus U UX CBoicTBa. BoimonHenue
N3

Tema 12.2 [1] T'naBa XI. §64. bunom Hptorona. Bemmonnenne NJ13

Tema 13.1 [1] T'naa XII. §67. BepositHocth coObiTHIA. Bbimonnenne 13

Tema 13.2 [1] T'maBa XIII. §74. n1.1,2 [ToHsTHE MaTeMaTHYECKON CTaTUCTUKK. Boimonnenne NJ13

Tema 13.3 [1] T'nasa XIII. §74 n.3 Tlpencrasnenue u 06paboTka craTucTryeckoit napopmarmu MJ13

Tema 13.4 [1] TmaBa X111, §73. Mepsi pazopoca. 3anaua ¢.379. Beimonnenue 13




3. YCJIOBUSA PEAJIM3AILIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
YUYEBHOW JUCIHUILINHBI

3.1. lns peanu3anuu mporpamMMbl Y4eOHON AUCIUTLTAHBI JTOJDKHBI OBITh PEAYCMOTPEHBI
CIICIYIOIIHE CIIeUAbHbIC TOMEIICHUS: «KAOMHET MaTeMaTUKN», OCHALICHHBIN
000pyI0BaHUEM:

- IOCaI0YHbIE MECTA 110 KOJINYECTBY 00yUJarOIuXCs;

- pabouee MecTo IpernoJaBaTes;

- OCKa.

TCXHUYICCKUMU CPEACTBAMU 06yT-IeHI/ISI:

- IMIIEH3UOHHOE IIPOTPaMMHOE 00eCIIeUeHHE B COOTBETCTBHHU C COJCP)KaHHEM TUCIIATUINHBI
(Windows)

- IEPCOHAILHBII KOMITBIOTED;

- MUKPO(OH;

- Web-kamepa [uist BUICOTPaHCISILIUH;

- IEMOH

CTPALMOHHBIA MYJIbTUMEANMHBIA KOMILUIEKC;

- BBIXO/ B FJIO6aJII>Hy10 CCThb I/IHTepHCT.

3.2. UndopmanmonHoe o0ecrieyeHue peanu3aluu NporpaMmsl

Jis peanu3anuy mporpaMmMbl OMOIMOTEYHBIN (OHA 00pa30BaTEIbHON OpraHU3alui HMEET
IIEYaTHBIE U JIEKTPOHHBIE 00pa30oBaTeIbHbIE U HHPOPMALIMOHHBIE PECYPCHI AJIS HCIIOJIb30BaHMS
B 00pa30BaTEIbHOM MPOIIECCE.

3.2.1. IleyatHurle U3gaHusa

1.

Anrebpa u Havana marematudeckoro ananmsa [Tekcr]: yue6. s 10 - 11 k.
obureobpasosar. yupexxaenuit/ I1I.A. Amumos [u ap]. — 3-e uzn. — M., Ilpocsemienue,
2019. - 463 c.

I'eometpus, 10-11 [Teker]: Yue6. mist obmeodpazoBat. yupexaenuit/ JI.C. Atanacs [u
ap]. 2-e u3g. — M., IIpocsemenue, 2020. -384 c.

boromonos H. B., [IpakTuueckue 3anstus no marematuke [ Tekcrt]: yue0. mocobue s
cpenuux mpod. yued. 3aBenennii/ H.B. boromonos. — 10-e u3zg., crep. — M.: Beicm.
mk., 2020. -496 c.

3.2.2. DneKkTpoHHbIe N3JaHUs (IEKTPOHHbIE PECYPCHI)
1. WndopmannonHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepUabl [ DIEKTPOHHBIN
pecypc]//: http://www. fcior.edu.ru;
2. Enunas xoimekiuu mudpoBeIX 00pa3oBaTelbHbIX pecypcoB http://www. school-
collection.edu.ru.

3.2.3. JlonoaHUTeNbHbIE HCTOUHUKU

1.

Anrebpa u Hayasia MateMatuueckoro ananuza. 10-11 kmaccer [Tekcr] : yaeOHUK aiis
0011eo0pa30BaTeIbHBIX OpraHu3aluii : 6a30BbIi U yriayosieHHblid ypoBHu / [I. A.
AmumoB [u ap.]. - Mocksa : I[Ipocsemenue, 2019. - 463 c. 203k3.

Hanasx, A. A. Matemaruka: y4eOHUK JUISI CTY/ICHTOB 00pa30BaTENbHBIX YUPEKIACHUIMA
cpenHero npodeccuoHanbHOro oopazosanus / A. A. JlamasH. - 3-e U3.1., HCIIP. | JIOIL. -
Mockga : UTHOPA-M, 2019. - 544 c.

Anrebpa u Hayasia MateMatuueckoro ananmza. 10-11 kmaccer [Tekcr] : yaeOHUK aiis
00111e00pa30BaTeIbHBIX OpraHu3aluii : 6a30BbIl U yriayoneHHbIH ypoBHH / [LL1. A.
AmumoB [u ap.]. - Mocksa : I[Ipocemenue, 2017. - 463 c. 303k3.

boromonos, Hukonait BacunbeBuu. [Ipaktuueckue 3aHsaTus no MmareMartuke [ Tekcr] :
yuebHoe nocobue CIIO : 1151 cTyAeHTOB 00pa30BaTeNbHbIX YUPEKICHUHN CpeTHEro
npodeccuoHansHOro 00pazoBanus : [B 2 4.]. U. 2. - Mockaa : FOpaiir, 2017. - 217 c.
202K3.



5. boromonos, Hukomnait BacunseBuu. [Ipaktuueckue 3aHsTus no maremaTtuke [ Tekcr] :
yaeonoe nocodue mis CIIO : mist cTyaeHTOB 00pa30BaTeIbHbBIX YUPEKICHUN CPEITHETO
npodeccrnonaabHoro oopazoBanus : [B 2 4.]. Y. 1. - Mocksa : FOpaiit, 2017. - 284 c.
209K3.



4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHUS OBIIIEOBPA3OBATEJIbHOM YYEBHOM JJUCHUTIJIMHBI
KoHTpoJib U oOlleHKa pe3ylbTaTOB OCBOCHMs 00IIe00pa3oBaTeIbHOM yueOHOW AMCHUUIUIMHBI PACKPBIBAIOTCS dYepe3 AUCIHUILIMHAPHbBIE

pe3yNbTaThl, HAIIpaBJIeHHbIE HA (OPMUPOBAaHKE OOUINX U PO ECCHOHATBHBIX KOMIIETEHIIUN IO pa3zesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

pelieHus 3a1a4; yMeHue GopMyaupoBaTh
OINpElEICHUS, AaKCUOMBI U TEOPEMBI, IPUMEHATD UX,
IIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKICHUS B X01€
peuieHus 3a1ay;

- YMETb OIIEPUPOBATH ITOHATUAMU: CTEIIEHb YHCIIA,

dbopmMyIHpyeT ompenereHue Jorapupmy
YHCIia, BBIMOJHSAET BBIYUCIICHNE 3HAUCHU,
BOCIIPOM3BOJUT TOHSTHUSL PAllMOHAIBHBIX,
UPpAlMOHANIBHBIX, TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

Anpexe Pesynbrathl 00y4eHus Kpurtepuu onenku MeToz! oueHicH /oueHouHEIe
OK/TIK y i pHTep MEPOTIPUSITHS
OK 01 | -BnageTh METOIaMHU JOKA3aTENbCTB, AITOPUTMAMU [lepeuncisier CBOMCTBAa CTENEHEH 4YHCIa,

TectupoBanue

jorapu@M Yuclia; yMEHHE BBIMOIHATh BBIYMCICHUE OnwuceiBaeT  (QYHKIHIO, TPOU3BOJHYIO,

3HaYeHUH U PeoOpa30BaHUs BHIPAXKEHUI CO epBOOOpa3HYIo, OIpEIETIEHHBIN n | MaremaT4ecKkui JUKTAHT
CTETMEHSMHU U JIorapudmamu, npeodpazoBaHUs HEOIPECIICHHBIM HHTErPaIbl;

JIPpOOHO-PaLlMOHAJIBHBIX BBIPAXKEHHUI; Huddepenuupyer OCHOBHBIE

- YMETb OIIEPUPOBATh MOHATUAMU: PaLlUOHAIIBHBIE, JJIeMEHTapHble  (YHKIMH,  UCCIEAyeT

UppalOHANIbHBIE, TOKa3aTeNIbHbIE, CTEIICHHBIE,
JorapupMUUEcKue, TPUTOHOMETPUYECKHE YPaBHEHUS
1 HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBAThH MOHATUAMU: QYHKLIHS,
HenpepbIBHAs PYHKIINS, TPOU3BOIHAS,
nepBooOpasHasi, OnpeeNIeHHbIN UHTETpall; YMETh
HaXOJUTh MPOU3BO/IHBIE FTTEMEHTAPHBIX (PYHKIIUM,
HCIIOJIb3YS CIIPaBOYHbIE MaTepUaJIbl; UCCIEA0BATh B
MPOCTEHIINX ClTydasix QyHKIMH Ha MOHOTOHHOCT,
HaXO/UTh HaNOOJIbIINE U HAMMEHBIIINE 3HAUCHUS
GbyHKIU; CTPOUTH rpaK MHOTOUJIEHOB C
VICII0JIb30BAaHUEM anmapaTa MaTeMaTH4eCcKOro

(GYyHKIMM HAa MOHOTOHHOCTb, HaxOJIUT
TOYKU 3KCTpeMyMa (YHKIMU C MOMOILBIO
MIPOU3BOIHOM (PyHKIINU;

Bocnpon3BoauT NOHATHSA pPalMOHAIBHOM,
Jorapu(MUUecKor, TPUTOHOMETPUUECKON
G yHKIH;

Crpour rpaduku palMoOHAIBHOM,
Jorapu(pMHUUECKO, TPUTOHOMETPUUECKOM
(YHKIIUM, OCYIIECTBISET WX aHaIMU3 IO
OCHOBHBIM ITapaMeTpam;

Pemraer TexcToBbIE 3a/1a4M, B TOM YUCJIE HA
IIPOLICHTBI, JOJU, YacTH, Ha JBHXKCHHE,




aHaJIN3a; IPUMEHSATh IPOU3BOIHYIO IIPU PELICHUN
3aJ1a4 Ha JABU)KEHUE; PeIlaTh IPAKTUKO-
OpPUEHTUPOBAHHbIC 3a/1a41 HAa HauOOJIbILINE U
HauMEHbBIINE 3HAYEHUS, Ha HaX0X/ICHUE IYTH,
CKOpPOCTH U YCKOPEHHS;

- YMETb OIIEPUPOBATh MOHATUSAMU: pallMOHAIIbHAS
(GyHKLUMSA, TOKa3aTenbHas QYHKIUS, CTEIIEHHAs
¢bynkuus, norapudmMudeckas GyHKIHS,
TpUTrOHOMETpHUUeckue QyHKIMH, OOpaTHbIE
(GyHKINU; YMEHHE CTPOUTDH TPapUKH H3YIEHHBIX
(GyHKUMH, UCTIOIB30BaTh I'paMKHU PU U3YYEHUU
IIPOLIECCOB U 3aBUCUMOCTEH, NIPU PELICHUH 33124 U3
APYyruX y4yeOHBIX MPEAMETOB U 33/1a4 U3 peaibHON
KU3HH; BEIpAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXKILY
BEIIMYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 3a/1a4M Pa3HbIX THUIOB (B
TOM YHCJI€ HAa IPOLEHTHI, I0JIM U 4acTH, Ha
JBUKEHHE, padOTy, CTOMMOCTh TOBApOB U YCIIYT,
HAJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJIEHUS JINYHBIMUA U
CeMEeMHbIMU (PMHAHCAMM ); COCTABIISATH BhIPAXKEHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aJja4u, UCCIIE0BATh MOJIy4EHHOE PEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTb PE3YIILTATOB;

- YMETb ONEPUPOBATh MOHATUSIMU: CPEIHEE
apupmMeTHyecKoe, MeuaHa, Haubosbllee 1
HauMEHbIIIee 3HaYEHUs], pa3Max, TUCIepCus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOr0 HAbOpa; yMETh
U3BJIEKaTh, UHTEPIIPETUPOBATh HH(OPMaILIHIO,
NPEJCTaBICHHYIO B TaOIUIaX, HAa AUarpaMmax,
rpaguKax, OTpaKarollyr0 CBOMCTBA PeaIbHbBIX
MIPOILIECCOB U SIBJICHUI; IPEACTABIATh HHPOPMALIHIO C
MTOMOMUIBIO TAaOJUI] U JUarpamm; UCCiIe10BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C

pabory,
HaJIOTH;
OrnuchIBaeT OCHOBHBIE CBOWCTBA (PYHKITU;
Paznuuaer OCHOBHBIE  CTATUCTUYECKHE
MoKasaTeiau: cpenHee apupMeTHIecKoe,
MeJMaHa, pa3Max, IMCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YUCIOBOT0 Habopa;

Boluucisier OCHOBHBIE CTATUCTUYECKHE
MoKasaTeian: cpenHee apupMeTHIEcKoe,
MeJuaHa, pa3Max, IMCIepCusi, CTaHIapTHOE
OTKJIOHEHHE YUCIOBOT0 Habopa;

Crpout Tabiuubl W JOAArpamMMbl s
BHU3YaJbHOTO MPEACTABICHUS CTATHUECKOM

CTOUMOCTb TOBApoOB MW YCIYT,

nH(pOpMAIHH;

Bocrpou3BoauT  HOHATHS — CIy4allHOTO
COOBITHS, XapaKTEepPHU3yeT BEPOATHOCTH
ciryyaitHoro COOBITHS, BBIUUCIISIET

BEPOATHOCTh C MpPUMEHEHHEM (Qopmyrn
CJIO’KEHHS U YMHOKEHHSI BEPOSTHOCTH;
OmnwuceIBaeT crepeoMeTpuieckre GUrypsl u
JIEMEHTBI: TOYKa, MpsMas, TIJIOCKOCTb,
MPOCTPAHCTBO, CKPEIUBAIOIINECS MTPSIMBIE,
MHOTOTpaHHHUK, KyO, Mapajuleienumnesn,
[IpU3Ma, MUpaMuIa, UINHAP, KOHYC, LI1ap,
cdepa u T.1.;

N300paxkaer 0OBbEeMHBIE TE€OMETPUUYECKHE
TeJla: MHOTOIPAaHHUKH U Tella BPALIEHUS C
IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEJICTB;

Breraucnsaer TCOMETPHUUCCKUE BCIIMYUHBI
(MHa, yroj, IUIOIMIAJb, OOBEM, IJIOLIAIb
MOBEPXHOCTH), HUCHOJb3Yysl  H3YUYECHHBIE
(bopMyIIBI U METOIBI;

I/IHI[I/IBI/II[yaHBHaSI CaMOCTOATCIIbHAsA
paborta

[IpencraBienue pe3ynbTaToB
MPAKTHYECKUX padoT

KonTponbnas padora

Beinonnenue
Qg QepeHIIMPOBAHHBIX 3a/laHHUH




IPUMEHEHHEM IpaUuIecKiX METOJI0B
3JIEKTPOHHBIX CPEJICTB;

- YMETbh ONEPUPOBATh HOHATUSAMHU: CITyJalHBIA OIBIT
U cIy4aifHoe COOBITHE, BEPOATHOCTD CIydaifHOrO
COOBITHUS; YMEHUE BBIYHUCIISTH BEPOSITHOCTD C
UCIOJIb30BaHUEM IPpahUIECKUX METOJIOB; IPUMEHSAThH
(OpPMYJIBI CIIOKEHUS U YMHOXKECHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (DAaKTHI U (POPMYITBI IPH PEIICHUH
3aj1a4; OILIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH;
3HaKOMCTBO CO CITy4alHBIMH BEIMYMHAMU; YMEHHUE
NPUBOJIUTH TIPUMEPHI MTPOSIBICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETbh ONEPUPOBATh HOHATUAMHU: TOUKA, TIpsAMasd,
IUIOCKOCTB, MIPOCTPAHCTBO, IBYTPAHHBIA yrod,
CKpEIIMBAIOIIUECs TPSMbIE, TapauIeIbHOCTD U
NEPIECHAUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YT o
MEXy IPSIMBIMH, YTOJI MEXY MPSIMOH U
IUIOCKOCTBIO, YTOJI MEX]Ty TNIOCKOCTSIMH, PACCTOSTHHE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMH, PACCTOSTHUE MEXKITY TUIOCKOCTSIMHU; YMEHUE
UCIOJIb30BATh MPH PEIICHUU 3a/1a4 U3y4YeHHbIE
(bakThl ¥ TEOPEMBI TUIAHUMETPHUH; YMEHHUE OIICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOLIETO MUPA;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOTPaHHHK,
CeueHHe MHOTOI'paHHMKa, Ky0, mapaysienenumnes,
pu3Ma, THpamMua, pUrypa u moBEpxXHOCTh
BpalleHHs, IIMINH/P, KOHYC, 1ap, cdepa, ceueHus
(buTypHI BpameHusl, IIIOCKOCTh, Kacatomasicst cepsl,
WINHAPA, KOHYCA, IUIO0IIAIb [TOBEPXHOCTH
MTUPaMUJIbI, TPU3MBI, KOHYCA, IWIHHIPA, TUI0MIA b
cdepsl, 00beM Ky0a, MIPSIMOYTOIBLHOTO
napauieNienure s1a, MMPaMuIbl, IPU3MbI, IAJIHHIPA,
KOHYcCa, [I1apa; yMeHHe n300pa’kaTb MHOTOTPAaHHUKHU

Paznuuaer MTOHATHUS: ornpejelieHue,
aKCHMOMa, TEOpeMa, CJCICTBUE, CBOWCTBO,
MPHU3HAK, JI0Ka3aTeIbCTBO, PABHOCUIIbHBIC

(OpMYIHPOBKH;

Kiaccupuuupyer MOHATHS MHOXECTBO,
MOJIMHOKECTBO, orepaiuu HaJ
MHOXKECTBAMH; HCIIONB3YeT TEOPETUKO-

MHOXECTBEHHBIN amnmapar sl ONMUCAHUSA
pEaIbHBIX MPOLIECCOB U SBIICHUM;
Omnpenensier MOHATHS Tpad, CBSI3HBIMA

rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH;
OIKCHIBACT rpadbl pa3IHIHbBIMU
croco0amu; NCIOIB3YeT Tpadbl Mpu
pCLICHUY 3a/1ay;

HasbiBaer OCHOBHBIE TEPMUHBI
KOMOWHATOPHUKU:
coueTaHue, MepECTaHOBKA, YHUCIIO0

COUYETaHWM, YHUCIIO MEePecTaHOBOK; OWHOM
HpioTOoHa; mnpuMeHseT KOMOWHATOPHBIE
(akKThI U pacCcyKIeHUs JUIs pellieHus 3a/1ay;
JuddepeHunupyer MOHATUS TOXKAECTBO,
TOKAECTBEHHOE npeoOpa3oBaHue,
YPaBHEHUE, HEPABEHCTBO, cucrema
YpaBHEHUI U HEPaBEHCTB, PAaBHOCUIBLHOCTh
YPaBHEHUI, HEPABEHCTB U CUCTEM,

HassiBaer palMOHAIIbHBIE,
HpPALMOHAIIBHEIE, [IOKa3aTeNIbHbIE,
CTEIICHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKUE ypaBHEHUS,
HEPABEHCTBA U CHCTEMBI;

Pemraer  ypaBHEHUs, HEpaBEHCTBA W

CHUCTEMBI C TIOMOIIBIO PA3JINYHBIX IIPUEMOB;

Brimonnenue TBOPYCCKHUX SaI[aBHI/Iﬁ

MopennpoBaHue U peLICHHE
HECTaHJIaPTHBIX [IPOU3BOJICTBEHHBIX
CUTyalui




Y IIOBEPXHOCTH BPALLEHUS, UX CEUYEHUS OT PYKH, C
IIOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHUE PACIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE pacliO3HaBaTh
IIPaBWJIbHBIE MHOIOIPAHHUKH;

- YMETb OIIEPUPOBATh MOHATUSMU: IBUIKEHUE B
IIPOCTPAHCTBE, OA0OHbIE (PUTYPBI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILLICHHE IIJIOIIAIEH TOBEPXHOCTEN
1 00BEMOB MOJAOOHBIX (PUTYp TIPU PEIICHUU 3a7a4;

- YMETb BBIYUCIIATH TEOMETPUUECKHUE BETUUNHBI
(MHa, yrou, miomaas, 00beM, IJI0LA1b
MIOBEPXHOCTH ), UCIIOJIb3Yys NU3YUEHHbIE (POPMYJIBI U
METOJIbI;

- YMETb OIIEPUPOBATH MOHATUSAMU: IPIMOYTOJIbHAs
CUCTEMAa KOOpJAUHAT, KOOPAUHATBI TOUKH, BEKTOD,
KOOpPJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE,
yroJl MEX1y BEKTOPaMHU, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA HA YNCJIO0; HAXOJUTh C
MIOMOIIBIO N3YYEHHBIX (POPMYIT KOOPIMHATHI
CepeIHbI OTPE3Ka, PACCTOSHUE MEKTY JBYMSI
TOYKaMH;

- YMETb BBIOUPAThH MOAXOIAIINHN U3ydEeHHBIH METO
JUIS PELLIEHUs 3a]a4l, PACIIO3HABATh
MaTemMaThueckue (hakThl 1 MATEMaTUYECKHE MOJEIN
B IPUPOHBIX U OOLIIECTBEHHBIX SIBIICHUSIX, B
HCKYCCTBE; YMEHHUE MPUBOIAUTH IPUMEPDI
MAaTE€MaTHUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETH OIIEPUPOBATH MOHATUSAMU: ONIPEAEICHUE,
aKcuoma, Teopema, CleICTBHe, CBOICTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE (POPMYIIUPOBKH;
yMeHue popMyarpoBaTh 0OpaTHOE U
ITPOTUBONOJIOKHOE YTBEPKIACHHUE, IPUBOIUTH

pelmaeT  ypaBHEHHUs, HEPaBEHCTBA U
CUCTEMBI C IapaMeTpoOM; IIPUMEHsSET
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS
peuieHusl MaTeMaTU4YeCKuX 3alad U 3a1ad
13 Pa3JIMYHBIX 00JacTell HayKH U pealbHON
KU3HU;

XapakTepusyeT MpsIMOYIOJIbHYIO CHCTEMY
KOOpAMHAT, BEKTOpP, KOOPAHMHATHI TOYKH,
KOOpJUHATBl BEKTOPA, CYMMY BEKTOPOB,
Beluucnser npowusBeneHHE BEKTOpa Ha
YHCIIO0, Pa3sIoKEHUE BeKTopa Io Oasucy,
CKaJsIpHOE  IPOU3BEIEHUE, BEKTOPHOE
IIPOU3BENICHNE, YIOJl MEXAY BEKTOpamy;
Hcnons3yer BEKTOPHBIA U KOOPAUMHATHBINA
METOJ U1 PEIIEHUS TI'€OMETPUUYECKUX
3a7a4 v 33724 JPyruxX y4eOHbIX PEIMETOB;

Omnpenenser CTEIEHb c LEJIbIM
IOKa3areliem, KOpPEHb HaTypaJIbHON
CTENEHU, CTENEeHb C  PalUOHAIbHBIM

MOKa3aTeJieM, CTETNIeHb C JICHCTBUTENBHBIM
(BelleCTBEHHBIM) IOKa3aTesieM, Jiorapupm
9Hucia, CHUHYC, KOCHHYC ¥  TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

[Ipencrasnsier MOCJIeIOBATEIBHOCTb,
apu(pMeTHUECKYIO IPOTpeccuto,
TE€OMETPHYECKYIO MPOTPECCHIO;

3a7aeT YHUCIOBBIE MOCIEI0BATEIbHOCTH,
HaXOJWUT CyYMMYy  YJICHOB  YHCIIOBBIX
IIOCJIEI0BATEILHOCTEN, OMpENesieT N-bIi
9JIeH YHUCIIOBOW TIOCIIEJOBATEIIEHOCTH C
MOMOIIBI0 (hOpMYIT;

[IpencraBnser  TOHATHS  HATypaJbHOE
YHCII0, 11€J0€ YUCII0, OCTATOK MO MOAYIIIO,

BLIHOJIHGHI/IG 9K3aMCHAIIUOHHBIX
3aJIaHUN




IPUMEPHI U KOHTPIPUMEPBI, HCII0Ib30BATH METO/
MaTeMaTHYECKON UHAYKLUHU; IPOBOIUTH
JI0Ka3aTeNlbHbIE PACCYKACHUS IIPU PELICHUH 3a/1a4,
OLIEHUBATh JIOTHYECKYIO IPABUIIBHOCTD
pacCyXIeHHUI;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOXKECTBO,
IIOJIMHOXECTBO, OIlepaliy HaJl MHOXKECTBaMH;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar AJis OlMCaHMs pealbHbIX IPOLIECCOB U
SIBJIGHUI IIPU PELLIEHUH 33a4, B TOM YUCIIE U3
JpYTUX y4yeOHBIX MPEAMETOB;

- YMETh ONEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIHI
rpad, n1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE
3a]]aBaTh U OMUCHIBATH rpadbl Pa3InIHBIMU
croco0amu; UCIOIb30BATh Ipadbl MPHU peIICHUH
3ajauy;

- YMETh CBOOO/THO ONEPUPOBAThH MOHATHIMU:
couyeTaHHe, NepPecCTaHOBKa, YUCIIO COUETaHUH, YUCIIO
nepecTaHoBoK; OMHOM HbroTOHA; yMeHUEe IPUMEHATh
KOMOMHATOpHbIE (PaKThl U PACCYKIECHUS IS
peleHns 3a1ay;

-YMETh ONEPUPOBATh NOHATUSMU: HATypaJIbHOE
4HCII0, LEJ0€ YUCII0, OCTATOK 110 MOAYIIIO,
paloHaIbHOE YHCII0, HPPALIMOHATIBHOE YHCIIO,
MHO’KECTBA HaTYpaJIbHBIX, LEJIBIX, PALIMOHAJIBHBIX,
JeHCTBUTENBHBIX YHUCET; YMEHHE UCIIO0JIb30BaTh
MPU3HAKH JETUMOCTH, HAUMEHBIIUN 001N
JIeNIUTeNb U HauMeHbIIee o011ee KpaTHOe, alrOpUTM
EBxina npu penieHny 3a1aq; 3HaKOMCTBO C
Pa3IMYHBIMH MO3ULIMOHHBIMU CHCTEMaMU
CUHCJICHMUS;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: CTETIEHb
C LIeJIBIM [T0KA3aTeIeEM, KOPEHb HATYpaJIbHOU

palMoHAIBHOE YHCIIO, HWPPAMOHATHLHOE
YHUCJIO, MHOXKECTBA HATYpPaJbHBIX, IENbIX,
palMoOHAIBHBIX, JACHCTBUTEIBHBIX YHCE,
yMEHUuE HCII0Ib30BaTh MPU3HAKU
JIEITUMOCTH, HauMEHbIINN oO0mmit
JIeNUTeh U HauMeHbIee ollee KpaTHOE,
anropuT™ EBKIIMIA IpH pEIICHUH 3a/1a4;

Beruncnsier mpou3BOAHYIO (YHKIUIO C

MOMOIIIBIO HpaBHII u bopmyin
muddepenmpoBanus; HepeUUCIsIeT
OCHOBHble  (GOpMyJbBl M  [paBUiia
Qg epeHIPOBaHUS;

Uccnenyer rpaduk GyHKIUU C TOMOIIBIO
CBOWCTB NMPOU3BOTHON (PYHKIINU;
Brruucinsier HeonpeAaeIeHHbIH aIrOpUTM C

IIOMOIIIBIO TaOJIMYHBIX WHTErpajos,
NepevynciasieT  OCHOBHbIE  TaOJIMYHBbIE
WHTETpaJIbI;

Wntepnperupyer  ¢opmyny HbroToHa-
JleitOHuna pu BBIYKCIICHUH

OIPEETICHHBIX UHTErPAJIOB;
Haxoaut miomans ¢uryp ¢ npuMeHeHueM
CBOJCTB UHTErPAJIOB;

[IpousBoaut apupmMernyeckue IeHCTBUS C
KOMILUIEKCHBIMY YHCIIAMU;
[IpuBoguT  mpuMepsl
KOMILIEKCHBIX YHCEIl

HUCITIOJIB30BaHUA




CTEIIEHH, CTENEHb C pallMOHAJIbHBIM II0Ka3aTeNEM,
CTENEHb C ACHUCTBUTEIBHBIM (BEILIECTBEHHBIM )
IoKaszateseM, Jorapu@m 4ucia, CHHYC, KOCUHYC U
TAHT'€HC [IPOU3BOJIBLHOIO YUCIIA;

- YMETh ONIEPUPOBATH MOHATHIMMU: TOKAECTBO,
TOX/IECTBEHHOE MPeoOpa3oBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMA YPAaBHEHHUH U HEPaBEHCTB,
PaBHOCUJILHOCTb YPAaBHEHUI, HEPABEHCTB U CUCTEM,
panMoHalbHble, HPPALlMOHANIbHBIE, I0KA3aTEIIbHBIE,
CTETIeHHBIE, JIOTapu(MHUUECKHE,
TPUTOHOMETPUUYECKUE YPAaBHEHMSI, HEPAaBEHCTBA U
CUCTEMBbI; YMEHHUE pelIaTh YPaBHEHUsI, HEPABEHCTBA
U CUCTEMBI C [TOMOIIBIO PA3JINYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YpPaBHEHMsI, HEPAaBEHCTBA,
UX CUCTEMBI JUIsl PEIICHUs] MaTEMaTUYECKUX 3a1a4 U
3aJ]a4u U3 pa3IMyuHBIX 00JacTell HAyKu U peaabHON
KHU3HH,

-yMeTb CBOOOJIHO ONEPUPOBATh MOHATUSAMMU: IpaduK
¢byHKIMHM, 0OpaTHas QYHKIUS, KOMIIO3ULIUS
GbyHKUMH, TUHEWHas QYHKLUA, KBaJApaTUYHAas
GyHKIMS, cTeneHHas QyHKIUS C LeJIbIM
rokaszaresieM, TPUrOHOMeTpudeckue GyHKIINH,
oOpaTHbIE TPUTOHOMETpUUECKHE PYHKIINH,
nokaszaresbHas u Jjorapupmudeckas GyHKINHU;
yMEHHE CTPOUTh Irpaduku QyHKIUMN, BBITOIHATD
npeoOpa3oBaHus TpaguKoB QyHKIIMIA;

YMEHHE UCI0JIb30BaTh rpauKu GYHKIMHA IS
U3Y4EHHUs NIPOLIECCOB U 3aBUCUMOCTEN MPU PELIEHUHN
3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB U U3 PeaJbHON
KHU3HH; BBIpAXaTh (POPMYJIaMU 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU;




yM€eHHUE CBOOOJHO OIEPUPOBAThH MOHATHIMMU:
YEeTHOCTh (PYHKLIUH, IEPUOAUIHOCTD (DYHKIINH,
OrPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUH,
9KCTpeMyM (YHKINHU, HAMOOJIbIIee 1 HAaNMEHbIIIee
3Ha4eHUsl QYHKLIUU HA IPOMEKYTKE; YMEHUE
MPOBOJIUTH UCCIIEAOBaHUE (DYHKINH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduKu
(GyHKIMN 1715 peleHus] ypaBHEHU, HEPaBEHCTB U
3aJay ¢ napaMeTpamMu; u300paxarb Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU:
[I0CJIe10BATENbHOCTb, apu(MeTHUECKas IPOrpeccus,
reOMETPHYECKas IPOrpeccHsi, 0ECKOHEYHO
yOBIBarOIasi FeOMETpUYECKas IPOrpeccusi; yMeHue
3aJ1aBaTh NOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C
MIOMOILBIO PEKYPPEHTHBIX (GOPMYIT;

- YMETh OIIEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTD
(GyHKIMHU, aCUMIOTOTHI Tpaduka QyHKIMH, TIepBas U
BTOpasi MPOU3BOAHAS (HYHKIIMH, TEOMETPUUIESCKHIA U
¢bu3nveckuit CMbICI MPOU3BOIHOM, TepBOOOpa3Has,
OTIpeIeICHHBI MHTErPal; yMEHUE HAXOUTh
acCUMIITOTHI Irpaduka GYHKINU; YMEHHE BEIYUCIATh
MIPOU3BOIHBIC CYMMBI, IIPOU3BEIEHUS, YACTHOTO U
KOMIO3ULUHU (PYHKIUI, HAXOIUTh YpaBHEHHE
KacaTenbHOU K rpaduky QyHKIUY;

YMEHHUE UCIIOIb30BaTh MPOU3BOIHYIO IS
uccIeToBaHus (DYHKITHIMA, IJ1s1 HAXOXKICHUS
HAWIYYIIEro pelieHus B IPUKIIaIHbIX, B TOM YUCIIE
COITMATEHO-O)KOHOMHYECKUX U (PH3MUECKUX 3aauax,
JUISL OTIpEJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOUTh
MJI0Mau ¥ 00BeMBI GUTYP C TIOMOIIIBI0 HHTETPAJIA;
PUBOANUTH IPUMEPHI MATEMATHUYECKOTO




MOJICJINPOBAHMS ¢ HOMOILBIO AU(depeHnanbHbIX
YPaBHEHUU;

- YMETh ONIEPUPOBAThH MOHATHIMU: KOMILIEKCHOE
YHCJI0, CONPSYKEHHbIE KOMIUIEKCHBIE YHCIa, MOIYJIb
U apryMeHT KOMIUIEKCHOIO YKcia, popma 3arucu
KOMIUIEKCHBIX Uncel (reoMeTpruyeckas,
TPUTOHOMETpHUUECKas U anreOpanyeckas); yMeTh
MPOU3BO/IUTH APHU(PMETUIECKUE TEHCTBHS C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOJIUTH IPUMEPbI
UCII0JIb30BAaHUS KOMIUIEKCHBIX YHCET;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMMU: CPEHEE
apudmernueckoe, MearaHa, HaAUOOJIbIIIECE U
HauMEHblIIee 3HaYeHus, pa3Max, JUCIepcHs,
CTaHJIapTHOE OTKJIOHEHHE Il OITMCAHMSI YUCIIOBBIX
JAHHBIX; YMEHHE UCCIIEI0BAaTh CTATUCTUYECKHE
JAHHBIE, B TOM YHUCIIE C TPUMEHEHHEM IpaprIecKux
METO/IOB U 3JIEKTPOHHBIX CPE/ICTB; IpapuuecKu
HCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C IOMOIIBIO
JarpaMM pacceuBaHUs U JTMHEHHON perpeccuy;

- YMETh HaXOJIUTh BEPOSTHOCTH COOBITHIA C
UCIOJIb30BaHUEM I'PahUUECKUX METOI0B; IPUMEHSATh
JUIS pellieHus 3a1a4 GopMyIbl CII0KEHUS U
YMHOKEHUS BeposATHOCTEH, (hopMyiTy MOJTHON
BEPOATHOCTH, (popmyny bepHymin, koMOMHATOpHBIE
(bakThl ¥ GOPMYIIBI; OLICHUBATh BEPOSITHOCTU
peabHBIX COOBITHI; YMEHHE OTIEPHPOBATH
MOHATUSAMU: CIy4aiiHas BeJIMYMHA, pacripeieieHue
BEPOATHOCTEH, MaTeEMaTHUECKOE OXKUAAHNE,
JMCTIEpPCUs M CTaHAapPTHOE OTKJIOHEHUE CIydaiiHOM
BEJIMYMHBI, PYHKIIUH pacrpeieieHus! i INIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEIbHOTO U HOPMAIILHOTO
pacnpe/ielieHnii; yMEeHHe UCII0JIb30BaTh CBOMCTBA
M3YYEHHBIX paclpe/ieIeHul sl pellieH s 3a1a4;




3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINX YHCEN,
METO/BI BHIOOPOYHBIX MCCIIEIOBAHUN; yMEHHE
MIPUBOJIUTH PUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: TOUKA,
npsimasi, JI0CKOCTh, IIPOCTPAHCTBO, OTPE30K, Y4,
IJIOCKUH yroJi, IByTPaHHbIA YTroJl, TPEXTPaHHBIN
yToJ1, IepeceKaroImecs, napauieJbHble U
CKPEIIMBAOIINECS IPSIMBbIE, TapaJlJIeIbHOCTh U
MIEPIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEHN, YroJ
MEXIY MPSAMBIMH, YTOJI MEXAY IPSIMON 1
IJIOCKOCTBIO, YIOJl MEXKY IJIOCKOCTSAMU; YMEHHE
WCIOJIb30BaTh MIPU PEIICHUH 3a7a4 U3YUYEeHHBIE
(bakThl ¥ TEOpEMBI TUNIAHUMETPHUH; YMEHUE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE
OIIEpUPOBATh NOHATUAMU: MHOTOTPAaHHUK, CEUYCHHE
MHOT'OTPaHHUKA, TPaBUJIbHBII MHOTOTPAHHUK,
npu3Ma, nupamuaa, Gurypa u NoBepXHOCTh
BpallleHHs, IIMINHAP, KOHYC, 11ap, cdepa, pa3BepTka
MTOBEPXHOCTHU, CEUEHUSI KOHYCa U LIMJIUHAPA,
IapajuleJIbHbIE OCH MJIM OCHOBAHMIO, CEUEHHE 11apa,
IJI0CKOCTh, Kacaromasics chepsl, HUINHIPA, KOHYCa;
YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHHUKA,
n300paxkaTb MHOTOIPaHHUKH, GUTYPBI U
MIOBEPXHOCTHU BpAILEHUs, UX CEYEHHUsI, B TOM YHUCIIE C
MTOMOMUIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE
MIPUMEHSATH CBOICTBAa T€OMETPUUECKUX (UTYP,
CaMOCTOSITENIbHO (POPMYITUPOBATH ONPEAETICHUS
M3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAX M MPU3HAKaX reOMETpUUYECKUX QUryp,
000CHOBBIBATh UJIM OMPOBEPIaTh MUX; yMEHHE
MIPOBOANTH KiIacCU(UKALNIO PUTYp N0 Pa3INuHbIM




MpU3HAKaM, BBIMOJIHITH HEOOXOAUMbIE
JOTIOJTHUTEIbHBIE TOCTPOCHHUS,

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHUSIMHU:
wiomazab Gurypsl, 00beM QUrypsl, BeTU4MHA YIia,
paccTosiHue OT TOYKU JI0 TIIOCKOCTH, PACCTOSHUE
MEXy IPSIMBIMH, PACCTOSHUE MEXKTY IUIOCKOCTSIMH,
wioaab chepsl, IOIIAb> TOBEPXHOCTH MUPAMUIBDI,
IIPU3MBI, KOHYyCa, WINHIPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuieNienune1a, MTUpaMu/Ibl,
MPU3MBI, HWIMHAPA, KOHYCa, 1apa; yMEHHE
HaXOJUTh OTHOILIIEHHE 00bEMOB MOI0OHBIX (HUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU:
JBUKECHHE, TApaJUIeTIbHBIA IEPEHOC, CHMMETpPHUSI Ha
TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue mo100us, mo100HbIE PUTYPHI;
YMEHHUE pacrio3HaBaTh paBHBIC U MMOI00OHBIE (DUTYPHI,
B TOM YHCJIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIIOJIb30BaTh TEOMETPHUIECKHE OTHOIICHNS,
HaXO0/UTh FT€OMETPUYECKHE BEIMYMHBI (AJIMHA, YrOJ,
101131, 00bEM) TIPH PEUICHUU 3a]1a4 U3 JPYTHX
y4eOHBIX MPEAMETOB U U3 PEaIbHOM KHU3HH;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
IPSIMOYTOJIbHAsL CCTeMa KOOPMHAT, BEKTOD,
KOOP/MHATHI TOUYKH, KOOPIWHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA Ha YHUCIIO,
pas3iiokeHue BEKTOpa Mo 0a3ucy, CKaIsipHOE
MIPOU3BEICHNE, BEKTOPHOE IPOU3BEACHUE, YTOI
MEXy BEKTOpaMH; YMEHHE MCIIOJIb30BaTh
BEKTOPHBIN ¥ KOOPAMHATHBIN METOJ JIJIsl peIIeHUs
TeOMETPHUECKUX 3a]1a4 U 3a/1a4 JPYTUX y4eOHBIX
MIPEIMETOB; ONEPUPOBATH MOHATUAMU: MaTpHIa 2x2
1 3X3, oNpeaenuTeslb MaTpULbl, FEOMETPUYECKHI
CMBICII OTIPEJICIIUTENIS;




- YMETb MOJEIINPOBATH PEAJIbHBIE CUTyalluN Ha
SI3bIKE MATEMATHUKU; COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3a/1a4u, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIIN C
HCIOJIb30BAHUEM aIlllapaTa ajareopsl,
MHTEPIIPETUPOBATH ITOJTYYEHHBIN PE3yJIbTaT; CTPOUTH
MaTEMaTUYECKHE MOJIEIH C TOMOLIBIO
IF€OMETPUYECKHX ITOHATUN U BEJIUYMH, pellaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 33]1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJEIIb U
HHTEPIPETUPOBATH MOJIYYEHHBIN PE3YyibTaT; PEIIaTh
IIPUKJIAJHBIE 331a41 CPEACTBAMU MAaTEMaTUYECKOTrO
aHaJIn3a, B TOM YUCJIE COLIMATIbHO-O)KOHOMHUUYECKOTO U
(U3HYECKOTO XapaKTepa;

- YMEHUE BBIOMpATh MOAXOSAIMI METO AT
peuieHus 3a/1a4u; NOHUMMaHue 3HAYNMOCTH
MaTEMaTHKU B U3yUYEHUU IIPUPOIHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SBJICHUI; YMEHNE
pacro3HaBaTh IPOSBICHUE 3aKOHOB MaTEMAaTUKH B
HCKYCCTBE, YMEHHUE ITPUBOAUTH IIPUMEPHI
MAaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTE€MaTHYECKOW HAyKH

OKO02

- YMETH OIIEPUPOBATh MOHATUAMU: PallMOHAIIbHAS
(GyHKIMS, OKa3aTenbHas (yHKIUS, CTETIEHHas
¢byHkuus, norapudmMudeckas GyHKIMS,
TPUTOHOMETpHUecKHe QyHKINHU, OOpaTHbIE
(GyHKINU; YMEHHE CTPOUTDH ITpapUKH U3YyUEHHBIX
(GyHKIMH, UCIIOJIb30BaTh IpadUKH MPU U3yYEHUHN
IIPOLIECCOB U 3aBUCUMOCTEH, NIPU PELIEHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB U 3a/1a4 U3 peaabHOU
KHU3HH; BBIpAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

—  ®opMmyaHpyeT OIpeesieHue,

— BocnpousBoauT (3amuceIBaer,
BbIOUpaeT) hopMyny (ypaBHEHHE)

— BeImonnser pacuer 3HaueHni ¢
WCTIOJIh30BAHNEM YpaBHEHUS
(rpacdukoB)

— AHanu3upyeT pe3yapTaT pacyera

— IIpuBoaut nmpumepsl
MPAKTUYECKOTO HCII0JIb30BAHMS

Jlnst noHsATHIA:

TectupoBanue

Maremarnueckuii JUKTAHT

NuauBuayanbHas caMOCTOSITEIbHAS
pabora

HpeI[CTaBJ'IeHI/Ie PE3YyJIbTAaTOB
MNPaKTUUCCKHUX pa60T




- YMETh OIIEPUPOBAThH MOHATHIMHU: TOKAECTBO,
TOX/IECTBEHHOE MPeoOpa3oBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPAaBHEHUI U HEPaBEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
panMoHaIbHbIe, HPPALIMOHAJIbHBIE, [I0KA3aTENIbHBIE,
CTETIeHHbIE, JJOTapu(MHUUECKUE,
TPUTOHOMETPUUYECKUE YPABHEHMSI, HEPAaBEHCTBA U
CHCTEMBI; yMETh pelllaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB; pelaTh
ypaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTPOM;
IPUMEHATh YPAaBHEHMsI, HEPAaBEHCTBA, X CHCTEMbI
JUTSL PELICHUs] MAaTEeMaTHYECKUX 3a71ad M 3371249 U3
pa3nuyHbIX 001acTe HAYKU U peallbHOW KU3HH;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMU:
JBYDKEHUE, apajlyIesIbHbIA IepeHOC, CHMMETPUS Ha
TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue Moa0oUs, NOA00HbBIE (PUTYPBI;
YMETb paclo3HaBaTh PaBHbIE U MTOI00HbBIE PUTYPHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, AapXUTEKTYPE;
YMETh UCIIOJIb30BaTh T€OMETPUIECKHE OTHOIICHHS,
HaXO0/UTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA, IO,
101131, 00BEM) TIPH PEUICHUU 3a]1a4 U3 IPYTUX
y4eOHBIX PEAMETOB U U3 peaJIbHOM KHU3HU

panmoHanbHas QYHKIMS, TOKa3aTeIbHas
GbyHKuus, creneHHas QyHKIHs,
norapudmudeckas GyHKIHS,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE
(bYHKIMH, TOXIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa YPaBHEHUH 1
HEPaBEHCTB, PABHOCHJILHOCTh YPaBHEHUI,
HEPaBEHCTB U CHCTEM, pallHOHAJIbHBIE,
UppalroHaIbHbIE, IOKa3aTeNbHBIE,
CTENEHHBIE, Jorapu(MUUECKHE,
TPUTOHOMETPHUUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI, : IBIKCHHE,
napajuieNbHbIA TEPEHOC, CHMMETPHS Ha
TUIOCKOCTHU M B TIPOCTPAHCTBE, OBOPOT,
peoOpa3oBaHue MOI00Hs, TTOT00HBIE
(Gurypsl; yMeTb pacrio3HaBaTh paBHbIE U
10/100HbIE QUTYPHI, B TOM YHCJIE B
MIPUPOJIE, UCKYCCTBE, APXUTEKTYpE

KonTponbHas padora

Brinonnenue
g hepeHIMPOBAHHBIX 3aIaHUN

Brimonnenue TBOPYCCKHUX SaI[aBHI/Iﬁ

Brimonnenne 3x3aMeHanOHHBIX
3aaHuN

OKO03

- YMETbh ONIEPUPOBATH IMOHATHUSIMU: PALIMOHAJIBHBIE,
UppalMOHAIIbHBIE, IOKA3aTEIIbHBIE, CTCIICHHBIE,
jJorapumMuuecKue, TPUrOHOMETPUUYECKUE YPABHEHUS
1 HEPAaBEHCTBA, X CUCTEMBI;

- YMETbh ONIEPUPOBATH IMOHATHUSIMHU: MHOTOI'PaHHUK,
CeueHHe MHOTOIpaHHMKa, Ky0, mapayienenumnes,
npu3Ma, nupamuaa, Gurypa u noBepxXHoOCTh
BpallleHHs, IIMINHP, KOHYC, 1ap, cdepa, ceueHus
¢burypsl BpalleHus, IIOCKOCTb, Kacaromascs chepsl,
LWIMH]pa, KOHYCa, IUIONIAa/lb TOBEPXHOCTU

—  @opMynupyeT onpeeseHue,

— Bocnpoussoaur (3anuceiBaer,
BbIOMpaeT) hopmyiny (ypaBHEHHE)

— BreimonHseT pacyer 3Ha4EHUN €
HCIIOJIb30BAHUEM YPABHEHUS
(rpadukoB)

— AHanm3upyer pe3yapTaT pacuyera

— IIpuBoguT npumepsl
MIPAKTHUYECKOTO MCIOJIb30BAHMS

Jns nonsaTuii;

TectupoBanue

Maremarnueckuii JUKTAHT

WunuBuyanbHas caMOCTOSTEIbHAS
pabota




MUPAMHU/IBI, TPU3MBI, KOHYCA, IUITHH/IPA, IJI0IIAIb
cdepbl, 00beM KyOa, PSIMOYTOJIBHOTO
napaJuiesienure/a, MTMPaMuIbl, IPU3MbI, IUIHHIPA,
KOHYCa, [llapa; yMeHHE N300pakaTh MHOTOTPAHHUKH
Y MIOBEPXHOCTH BPAIICHUS, UX CEYCHHUS OT PYKH, C
IMOMOIIBIO YCPTCIKHBIX UHCTPYMCHTOB U
AIIEKTPOHHBIX CPEACTB; YMETh PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh PacIO3HABATh
MPaBUIIbHBIC MHOTOTPAHHHUKH;

- YMETb ONIEPUPOBATH IIOHATUAMU: IIPAMOYIOJIbHAS
CHCTeMa KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAIIPHOE MPOU3BEICHHE,
yroJl MEXKIY BEKTOpaMU, CYMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YMCJIO, HAXOJUTH C
MIOMOIIBIO U3YYCHHBIX (OPMYIT KOOPIHMHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHHE MEXKTY ABYMS

panroHalbHbIE, HPPAIIHOHAIIEHBIC,
MOKa3aTeIbHbIC, CTCTICHHBIC,
norapupMUYECKUE, TPUTOHOMETPHUYECKHE
yYpaBHEHUS U HEPABEHCTBA, X CUCTEMBI,
MHOTOTPaHHHK, CEYeHUE MHOTOTPaHHUKA,
KyO, apajuieIienumne/, mpu3mMa, MupaMuia,
¢durypa v MOBEpXHOCTh BPAIIICHHS,
WIAH]P, KOHYC, TIap, cdepa, ceueHus
(burypsl BpaleHusl, IIOCKOCTb,
Kacaromascsi cepsl, IIINHAPa, KOHYca,
TUTOIIA]Ib IOBEPXHOCTH MTUPAMUJIBI,
MIPU3MBI, KOHYCA, IIIHMHPA, TUTOIIA]Th
cdepbl, 00beM KyOa, MPSIMOYTOJIBHOTO
napajuiesienumne/ a, TUPaMUIbl, TPU3MBL,
WINHAPA, KOHYCA, [1apa; MPSIMOYTOJIbHAS

IIpencrasnenue pe3ybTaToB
MIPaKTUYECKUX padoT

KonTponbHas padora

Brinosinenue
mudepeHIMPOBAHHBIX 3aTaHU I

Brimonnenue TBOPYCCKHUX SaI[aBHI/Iﬁ

Brmmonnenue 3K3aMCHAllMOHHBIX

CUCTEMA KOOP/IMHAT, KOOPJUHATBI TOUKH, | 3anapuii
TOYKaMH BEKTOP, KOOPJAMHATBI BEKTOPA, CKAISIPHOE
MIPOU3BECHUE, YTOJ MEKy BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOPA
Ha YUCIIO
OKO04 | - ymerb onepupoBaTh NOHATHAMU: CIIy4alHBIA OIBIT —  ®OopMyIHUpYET ONpEIENCHHE, TectupoBanue

U ClTy4aiiHOe COOBITHE, BEPOATHOCTD CIIy4ailHOro
COOBITHS; YMETb BBIUUCIIATH BEPOSITHOCTD C
HCIOJIb30BaHNEM TpaduIeCKUX METO/I0B; TPUMEHSTh
(bopMyJIBI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH,
KOMOMHATOpHbIE (GaKThl U (HOPMYIIBI IPU PELLICHUN
3aj1ay; OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITHH;
3HAKOMCTBO CO CIy4aHBIMU BEJIMYMHAMH; YMEHUE
MPUBOANUTE PUMEPHI MIPOSBIECHUS 3aKOHA OOIBIINX
Yrcesl B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOO/THO ONEPUPOBATH MOHATHIMHU: CTETIEHb
C LIeJIBIM [TOKa3aTesieM, KOPeHb HaTypajJbHOU
CTEIEHHU, CTENEHb C PAllMOHAIIBHBIM IOKa3aTelleM,

— BocnpousBoaut (3anuceiBaer,
BbIOUpaeT) hopMyny (ypaBHEHHE)
— BsImonnser pacuer 3HaueHUH ¢
HCIIOJIb30BAHUEM ypaBHEHUS
(rpacdukoB)
— AHanusupyer pe3yJabTar pacuera
— IlpuBoguT npumepsl
MIPaKTUYECKOrO UCIOJIb30BaHUS
Jlnst noHsATHIA:
CITy4aitHBIN OIBIT U CITy4aifHOE COOBITHE,
BEPOSTHOCTH CIy4allHOTO COOBITHS; YMETh
BBIYHCIISITH BEPOSTHOCTD C

Maremarnueckuii JUKTAHT

I/IH)II/IBI/I)IyaIII)HaSI CaMOCTOATCIIbHAA
paborta

HpCI[CTaBJ'IeHI/Ie PE3YyJIbTaTOB
MPaKTUYCCKUX pa60T




CTEIEHb C JeHCTBUTENIbHBIM (BELLIECTBEHHBIM)
nokasaresieMm, Jorapu(m 4rcia, CHHYC, KOCHHYC H
TAHT€HC NPOU3BOJIBHOIO YUCIIA;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: TpapuK
dbyHKIIMK, 00paTHAst PYHKIUS, KOMITO3HIIHS
GbyHKUMH, TUHEWHAs GYHKIUSA, KBAApaTUYHAS
byHKIMS, cTerneHHas QYHKIMS C EeJTbIM
MoKaszarejieM, TPUTOHOMETpruYecKne (GyHKIINY,
o0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH,
noKaszatebHas u iorapudmudeckas GyHKIHH; yMETh
CTPOUTH TpapuKH QyHKIMHA, BBITOIHAT
npeoOpa3oBaHus TpaQuKOB (yHKIIHIA;

- YMETh UCIOJIb30BaTh rpaduku GyHKIMN AT
M3YUYEHUS MPOLIECCOB M 3aBHCUMOCTEH MPH pEIICHUH
3aJa4d U3 APYrux y4eOHbIX IPEIMETOB U U3 peabHON
KM3HH; BEIpAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXKIY
BEIMYMHAMU;

- cBOOOJTHO OTIEPHPOBATH MOHATUSIMH: YETHOCTD
(GyHKINHU, TEPUOAUYHOCTD (PYHKIUH,
OTrpaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH,
IKCTpeMyM (YHKIMHU, HanOOobllIee U HAaMMEHbIlIee
3Ha4eHUs1 QYHKIUU HA IPOMEKYTKE; YMETh
MPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

- YMETh UCII0JIb30BaTh CBOMCTBA U rpapuKu GyHKIUN
JUIsl pELIeHUs] ypaBHEHUH, HEPABEHCTB U 3aJ1au C
napaMeTpamu; U300pakaTh Ha KOOPAWHATHOMN
IUIOCKOCTH MHOXKECTBA PEIIeHUI ypaBHEHHIH,
HEPaBEHCTB U UX CUCTEM

HCIOJIb30BaHUEM IpahUIECKUX METOJIOB,
CTETICHb C LEJIBIM [TOKa3aTeNeM, KOpEeHb
HaTypaJbHOH CTENEHHU, CTEIIEHb C
panMoHaIbHBIM OKa3aTeNIeM, CTEIICHb C
JEHCTBUTEILHBIM (BEIICCTBEHHBIM )
roKaszaTesieMm, JJorapudm 4rcia, CHHYC,
KOCHHYC U TaHI€HC IPOU3BOJIBHOTO YKCIA,
rpaduk GyHKIHUU, 0OpaTHAS QYHKIHSA,
KOMITO3UIUs QYHKIINH, TUHEeHHAS
GbyHKIMsA, KBaapaTHaHas pyHKIHS,
cTerneHHast PyHKIMS ¢ LebIM
MoKa3aTesieM, TPUTOHOMETPUIECKHE
¢byHKLIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE
(byHKINH, TOKa3aTeNbHas U
norapupmMuyuecKas PyHKLUUHU; YeTHOCTb
(GyHKINHU, TEPHOAUMYHOCTD (PYHKITUH,
OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpEeMYM (DYHKIINH,
HauOoJIblIIee U HAMMEHbIIIee 3HAaYCHU s
(YHKIIMU Ha IPOMEKYTKE

BrInonHseT BepHOE NOCTpOSHHE TPaPHUKOB
10 (QYHKIHSIM U BBITIOJTHSET aHAITU3
CBOWCTB (pyHKLIUU

KonTponbHas padora

Brinonnenue
g hepeHIMPOBAHHBIX 3aIaHUN

Brimonnenue TBOPYCCKHUX SaI[aBHI/Iﬁ
MOI[GJ'II/IpOBaHI/Ie " pCHICHHUC

HECTaHJApTHBIX MPOU3BOJICTBEHHBIX
CUTyalHil

BrimonHenne 3x3aMeHaMOHHBIX
3aJaHuN

OKO05

- YMETb ONEPUPOBATH MOHATUSIMH: CPETHEE
apudmernyeckoe, MeraHa, HauoOOJbILIEE U
HaWMEHbIIIee 3HAUECHU s, pa3Max, JUCIEpCHs,
CTaHJIapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMEHUE U3BIIEKaTh, MHTEPIIPETUPOBATh

—  @opMyJIHUpYET ONpeEIeIICHHE,

— BocnpousBoaur (3anuceIBaer,
BBIOMpaeT) popmyny (YypaBHEHHE)

— Breinonuser pacueT 3HaueHUi C
HCIIOJIb30BAaHUEM YPABHEHUS

(rpacukoB)

TectupoBanue

MaremaTtudeckuii JUKTAHT
NuauBuayanbHas caMOCTOSITEIbHAS
pabota




uH(pOpMalHNIO, IPEACTABICHHYIO B Ta0IMIIaxX, HA
auarpammax, rpadukax, OTpakaromryro CBOMCTBa
pEaJIbHBIX TPOLIECCOB U SIBJICHUH; IPEACTABIIATh
MH(POPMAIIHIO C TIOMOLIBIO TAOJIUI] U JHArPaMM;
HCCIJIEI0BATh CTATUCTUYECKHUE JaHHBIE, B TOM YHCIIE C
PUMEHEHHEM TpapUUECKUX METOAO0B U
JJIEKTPOHHBIX CPENCTB;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOUKA, psAMas,
IJIOCKOCTB, IPOCTPAHCTBO, ABYIPAaHHBIN yroJl,
CKpELIUBAIOIIHECS NPAMBIE, TaPAIIIEIBHOCTD U
MEPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, YrOJl
MEXy NPSAMBIMH, YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO, YIOJl MEXKY IIJIOCKOCTSIMHU, PACCTOSTHUE
OT TOYKH J10 INTIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXKY INIOCKOCTSMH;

- YMETb HUCIIOJIb30BATh IIPU PELICHUH 3a/1a4

— AHanmM3upyer pe3yibTaT pacueTa
— IIpuBoauT npuUMepsl NPAKTUYECKOTO
HCII0JIb30BaHUA

JJis IOHATHIA: cpeHee apuMEeTHIECKOE,
MeraHa, HauboJIbllee U HauMeHbIlIee
3HA4YeHUs, pa3Max, AUCIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa, ToYKa, MpsMasi, IOCKOCTh,
MIPOCTPAHCTBO, IBYTPaHHBIN yTol,
CKPELIMBAIOIIUECS MPSIMBIE,
MapayuieNbHOCTh U MEPIEHIUKYIIPHOCTD
MPSIMBIX Y INIOCKOCTEH, YTOJI MEXKIY
MPSIMBIMU, YTOJI MEKIY MIPSIMOM U
TUTOCKOCTBIO, YTOJI MEXTY TUIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuEe MEXKAY MPSMBIMHU, PACCTOSIHHE
MEX]y IIOCKOCTAMHU

IIpencrasnenue pe3ybTaToB
MIPaKTUYECKUX padoT
KonTponbHas padora

Brinonnenue
nudepeHIIMPOBaHHBIX 3aTaHUI

BrinosiHeHUE TBOPUYECKUX 3aTaHUI
MopenupoBaHue U peLICHHE
HECTAHJAAPTHBIX MPOU3BOACTBEHHBIX

CUTyalui

Brinmonnenue sx3aMeHalMOHHBIX

W3YYEHHbIE (PAKThI U TEOPEMBI TUTAHUMETPHH; 3aaHuH
yMEHHUE OIIEHUBATh pa3Mepbl OOHEKTOB
OKPY’KaIoIIEro MUpa

OKO06 | - ymeTs onepupoBaTh MOHATUSMHU: MPSIMOYTOIbHAS —  ®opmynupyer onpeeneHue, TectupoBanue

cucTeMa KOOpJArHaT, KOOPAUHATHI TOUKH, BEKTOD,
KOOPJMHATBI BEKTOPA, CKATIPHOE MPOU3BEIICHUE,
YIOJI MEKJ1y BEKTOpaMu, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOPA HA YKCIIO; HAXOIUTH C
MTOMOIIIBIO U3YUYEHHBIX (DOPMYIT KOOPIUHATHI
CEepEeUHBI OTPE3Ka, PACCTOSTHUE MEXITY JBYMSI
TOYKaMU;

-yME€Th BBIOMPATh MOJAXOISIINAN U3y4E€HHBIN METOT
JUISL pELIEHU 3aJ1a4¥, PaClIO3HABATh
MareMaTtudeckue GakThl 1 MaTEMATHIECKHUE MOICIIH
B IIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX, B
HCKYCCTBE€; YMEHUE MPUBOIUTH TPUMEPHI

— BocmpousBoaur (3anuchIBaceT,
BEIOHpaeT) hopmyny (YypaBHEHHE)

— Beimonnser pacuer 3Ha4eHUH C
WCTIOJIb30BaHUEM YPaBHEHUS
(rpacdukoB)

— AHanu3upyeT pe3yibTaT pacyera

— IlpuBoguTt npuMepsl NPaKTHYECKOTO
HCTOJIb30BAHUS

s moHATHI: TPAMOYTOJIbHAS CUCTEMA
KOOPJAWHAT, KOOPAWHATHI TOUYKH, BEKTOD,
KOOPAMHATHI BEKTOPA, CKAIAPHOE
TPOU3BENICHUE, YTOII MEXTY BEKTOPAMHU,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YUCJI0; HAXOJUTh C IIOMOIIBIO

Maremarnueckuii JUKTAHT

WunuBuyanbHas caMOCTOSTEIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX padoT
KonTtponbHast paboThI




MaTeMaTUYECKUX OTKPBITUN POCCUUCKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATUSMU: CIIyYalHBII OMBIT
U CITy4yaifHOe cOObITHE, BEPOATHOCTh CIIy4aifHOTO
COOBITHS; YMETh BBIYUCIISATH BEPOATHOCTD C
UCIOJIb30BaHUEM IPpahUIECKUX METOJIOB; IPUMEHSAThH
(hOpMyIIbI CIIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH,
KOMOWHATOpHBIE (DAaKTHI U (POPMYITBI IPH PEIICHUH
3a/1a4; OIEHUBATh BEPOSTHOCTU PEATIbHBIX COOBITUI;
3HAKOMCTBO CO CIIy4alHbIMH BEJINYMHAMU; YMEHUE
MPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX
4rceJl B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX

M3Y4YEHHBIX (POPMYIT KOOPIUHATHI
CEpeUHBI OTPE3Ka, PaCCTOSHUE MEXTY
JIBYMsI TOUKaAMHU, CJIy4alHbINA OIBIT U
Clly4aiiHOE cOOBITHE, BEPOSITHOCTh
CIIy4aiflHOTO COOBITHS;

Boruncnser BeposTHOCTb COOBITHS €
MpUMEeHEHHEM (HOPMYII CIOKEHUS U
YMHOKEHHS BEPOATHOCTEH.

Brimonnenueand pepeHnnpoBaHHbIX

3aJIaHUN

BrinosiHeHUE TBOPYECKUX 3aJaBHUI

Brimonnenne 3x3aMeHanOHHBIX
3aJaHUuN

OKO07

- YMETh ONEPUPOBAThH MOHATUAMU: QYHKLHS,
HenpepbIBHAsT (PYHKIIHS, TPOU3BOIHAS,
nepBooOpasHasi, OIpeesIeHHbIN UHTErpall; yMETh
HAXO/UTh MPOU3BOHBIEC AIIEMEHTAPHBIX (DYHKITHIHA,
HCIOJIb3YS CIIPaBOYHbBIE MaTEpUaJIbI; UCCIEA0BATh B
MPOCTEHIINX Cllydasix PYHKIMHM Ha MOHOTOHHOCT,
HaXO/AUTh HanOOJIbIINE U HAMMEHBIINE 3HAUCHUS
(GyHKIUI; CTPOUTH rPaUKU MHOTOUWIEHOB C
HCII0JIb30BaHUEM allapaTa MaTeMaTH4eCKOro
aHaJIM3a; IPUMEHSTh IPOU3BOIHYIO IIPU PELLICHUU
3a]1a4 Ha ABW)KCHUE; PEIIAaTh IPAKTHKO-
OpUEHTUPOBAHHBIE 33/1a4M HAa HAaUOOIbIINE U
HauMEHBIINE 3HAYEHUS, Ha HAX0XICHUE ITyTH,
CKOPOCTH U YCKOPEHUS;

- YMETH OIIEPUPOBATh MOHATUSAMU: IBHKEHUE B
MIPOCTPAHCTBE, I0JI00HBIE (PUTYPBI B TPOCTPAHCTRE;
HCII0JIb30BaTh OTHOLIEHHE IUIONIA/IeH IOBEPXHOCTEN
1 00BEMOB NMOJAOOHBIX (PUTYp IIPU PEIICHUH 3a]a4;
- YMETb BBIYUCIIATH TEOMETPUUECKNE BETUUNHBI
(mvHAa, yrou, Tomaas, 00beM, TUIOAdL

—  @opMmyJIHUpYET ONpeECIICHHE,

— Bocnpoussoaur (3anuceiBaer,
BBIOMpaeT) popmyny (ypaBHEHHE)

— DBeinonuser pacueT 3HaYeHUI C
UCIIONIb30BAaHUEM YPABHEHUS
(rpaduxoB)

— AHanmusupyer pe3yibTar pacyera
Jnis noHsATHIA: QYHKINS, HEMPEPBhIBHAS
(GbyHKIMS, TPOU3BOAHAS, IEPBOOOpA3HAas,
OIPEETICHHBIN UHTETPaJl JBUKEHUE B
MIPOCTPAHCTBE, 0JI00HBIE (PUTYPHI B
IIPOCTPAHCTBE
Brruucnser npons3BoaHbIE OCHOBHBIX
JIEMEHTAPHBIX (QYHKIIMHA, HCTIONIB3YET
npaBmiia u GOpMYJIbI
Qg QepeHIMpPOBaHUS;

Brruucnser reoMmeTpudyeckrue BETNYUHBL
(MHa, yrou, miomaab, 00beM, oAb
MMOBEPXHOCTH ), UCTIONB3YET (OPMYJIBI.

TectupoBanue

Maremarnueckuii JUKTAHT

I/IH)II/IBI/II[yaJ'II)HaSI CaMOCTOATCIIbHAsA
paborta

Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB
IMPAKTUYCCKUX pa60T

KonTtponsHas padora

Beinonnenue
Qg QepeHIIMPOBAHHBIX 3a/laHHH




MMOBEPXHOCTH), UCTIONb3Yys U3YUYEeHHbIE (OPMYIIBI U
METO/IbI

BrinosiHeHUE TBOPYECKUX 3aJaBHUI

Brimonnenue 3K3aMCHAIIlMOHHBIX

3aJaHUuN
IIK 2.4. | - ymeTb cBOOOJHO ONEPUPOBATH MOHATUSIMU: CTEIIEHD TectupoBanue
C IIeJIbIM [T0Ka3aTesIeM, KOPEHb HaTypallbHOU CTENEHH, | - yMEEeT BBIOUPATh MOAXOAAIIMHI WupuBuyanbHas caMOCTOSTENIbHAS
CTENEHb C PAaLMOHAJIBHBIM IIOKAa3aTeJIEM, CTENEHb C | M3YYEHHBIH METOH JUIsl pelIeHUs 3a/1auH, pabora

JeUCTBUTENBHBIM  (BEIIECTBEHHBIM) II0Ka3aTelleM,
norapudM UHCIa, CHHYC, KOCHHYC UM TaHTEHC
IIPOU3BOJILHOTO YHCIIA;

- yMEeTh CBOOO/HO ONEPUPOBATH HMOHATHAMH: TpaduK
¢byakuu, oOpatHas — QYHKIUS,  KOMITO3UIUS
byHkuui, smHEHHas ~ QYHKOUSA, KBaapaTHYHAs
GyHKLUSA, cCTeneHHas GYHKIHNS C LeNIbIM I0Ka3aTelleM,
TPUTOHOMETPUUECKUE ¢byHKIHH, oOpaTHbIe
TPUTrOHOMETpHUUYECKUEe (DYHKIMM, NOKa3aTeiabHas U
norapu@muueckas QyHKINH; YMETh CTPOUTH IpauKu
(GyHKUIMH, BBINONHATH HpeoOpa3oBaHUs TIpadUKOB
byHKIMIH;

- yYMETh OIIEPUPOBATh MOHATHAMHU: KOMILIEKCHOE
YHCII0, COTPSHKEHHBIE KOMITIEKCHBIE YHCIIa, MOAYIb U
apryMeHT KOMIUIEKCHOrO 4ucia, ¢(opma 3amnucu
KOMIUIEKCHBIX qHcel (reomeTpudeckas,
TPUTOHOMETpHUUECKass M anreOpanyeckas); yMeTh
MPOU3BONTH  apupMETHYeCKHe  JEHCTBHA  C
KOMIUIEKCHBIMU ~ YMCJaMHU; TPHUBOAMTH IPUMEPHI
WCTIOJIh30BaHUST KOMIUIEKCHBIX YHCEIT;

- yMeTb HCIOJIb30BaTh TIpaduku (QyHKUMNH A7s
W3Y4EHHUs MTPOLIECCOB U 3aBUCUMOCTEMN NpHU pELIEHUH
3a/1a4 U3 JPYTUx y4eOHbIX IPEIMETOB U U3 PeabHOM
KHU3HH; BBIpaXKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

pacrio3HaBaTh MaTeMaTH4eCKue (QaKThl U
MaTe€MaTHYECKUE MOJIEIN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE;
yMEET IIPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITHH POCCUNCKOMN U
MHPOBOM MaTeMaTU4ECKON

HayKH;
-yMeeT ONepUpOBaThH MIOHSATHUSIMH:
KOMILUIEKCHOE  YHCIIO, COMPS)KEHHbIE

KOMIUIEKCHBIE YHCJIa, MOJAYJb U apryMEHT
KOMIUIEKCHOTO 4Yucia, QopMma 3amucH
KOMIUIEKCHBIX 4YHceNl (TeomMeTpuyeckas,
TPUTOHOMETpHUYECKast U anreOpanyeckas);
yMEeT MPOU3BOJAUTH  apumeTnyeckue
JNEUCTBHUS C KOMIUIEKCHBIMH YHCIIAMU;
NIPUBOJAUTh  IPUMEPHI  HCIOJIB30BAHUSA
KOMIUIEKCHBIX YHUCEIL,

-yMeeT UCIOJIb30BaTh CBOMCTBA U TpaduKu
GyHKIUH 1715 petieHusl ypaBHEHUH,
HEPABEHCTB U 3a/1a4 ¢ TapaMeTpaMy;
n300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH
MHOYECTBA PEIICHUN YPaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

-BJIaIc€T METOZaMH J10Ka3aTeIbCTB,
QITOPUTMaMH PEIICHUs 3a/1a4; YMEET

[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX padoT
KonTponbnas pabora
Brinosinenue
mudepeHIMPOBAHHBIX 3aTaHUI
BrinosiHeHUE TBOPUYECKUX 3aTaHUI
MopenupoBaHue U pelICHHE
HECTaHJAPTHBIX MPOU3BOJICTBEHHBIX
CUTYyalHil

BrinonHenue 3x3amMeHaImOHHBIX
3aJlaHuN




(dhopMyIHpOBaTh OMPEEIICHUs, aKCHOMBI U
TEOPEMBI, TPUMEHSTDH UX, IPOBOIUTH
JI0Ka3aTeNIbHbBIE PACCYKACHUS B XOJI€
pelieHus 3a1a4y

IIK 4.3.

- YMETb MOJEJIMPOBATh PEAIbHBIC CUTYyal[UU Ha S3bIKE
MaTEMaTUKH; COCTAaBJIATh BBIPAKEHUS, YPABHECHMS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 33J1a4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJIEIHN c
HCIIOJIb30BAaHUEM anmnapara anreOpsl,
UHTEPIPETUPOBATH IOJYYEHHBIN PE3yJbTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIIH c IIOMOIIIBIO
FEOMETPUUYECKNX TIOHATUH M BEJIWYUH, pEIIaTh
CBSA3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4; COCTABIISATh
BEPOATHOCTHYIO  MOJEJIb W  HMHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3ynbTaT; pelaTh IPUKIAAHbIC 3a1a41
CPEICTBAMHU MAaTeMAaTUYECKOr0 aHaIu3a, B TOM YHUCIIE
COLIMAIBHO-D)KOHOMHUYECKOT O " (uznueckoro
XapakTepa;

- YMeTb OIEpUPOBaTh MOHATHSAMHU:  CpeaHee
apupmeTHyeckoe,  MeauaHa,  HauOoibllee U
HavMEHbIIIEE  3HA4YECHMs, pa3max, JucIepcus,
CTaHJJApTHOE OTKJIOHEHHE YHMCIOBOTr0 Habopa; yMeTb
W3BJIEKATbH, WHTEPIPETUPOBATH uH(popmanuio,
NpPEJCTaBICHHYI0 B TabnMIax, Ha JuarpaMmmax,
rpadukax, OTpa)kalollyl0 CBOWCTBA  pEAJbHBIX
MIPOIIECCOB U SIBJICHUI; IPEACTABIATh HH(POPMAIIHIO C
MOMOUIbI0 TabNUIl ¥ JAMarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE  JIaHHbIE, B TOM 4HCIE C
MIPUMEHEHHEM IpapUUeCKUX METO0B U AJIEKTPOHHBIX
CPEICTB;

yMEEeT UCIOJIb30BATh MTPOU3BOTHYIO TSI
WCCIICIOBAHUS (PDYHKIIMMA, ST HAaXOXKACHUS
HAWTYYIIEro PEIIeHUs B TPUKIIAIHBIX, B
TOM YHCJIE COIMATBHO-DKOHOMUYECKHX U
(dbu3rUecKux 3aaa4dax, Uit ONPeeIICHUs
CKOPOCTH M YCKOPCHUST; HAXOIUTh
IIOMIA U 00BEMBI (PUTYP C TIOMOIIBIO
HHTErpaa; MPUBOIUT IPUMEPhI
MaTEeMaTHYECKOTO MOJICITHPOBAHUS C
rmoMoIibio auddepeHnaIbHbIX
YpaBHEHUU;

- YMEET MOAEINPOBATh PEAIIbHBIC
CUTYyallMH Ha S3bIKE MAaTEMATHUKU;
COCTABJISITh BBIPAKEHHUs, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3a/1a4M, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH C UCIIOIb30BAHUEM allllapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yabTaT; CTPOUTh MaTEMAaTHYECKUE
MOJEIIH € ITOMOIIBI0 TEOMETPUIECKUX
MIOHATUI U BEJIMYMH, PELIaTh CBA3aHHBIC C
HHUMH NIPAKTHYECKUE 3a]]a4H; COCTABIIATH
BEPOSITHOCTHYIO MOJIEb U
MHTEPIPETUPOBATH MTOTYyYEHHBIN
pe3yibTaT; pelaTh NPUKIIAJHbIEC 3a0a4n
CpeICcTBaMU MaTEMaTUYECKOIO aHAIU34, B

TectupoBanue

WNHnuBuayanbHas cCaMOCTOSITENIbHAS
paborta

[IpencraBnenue pe3yibTaToB
IPAKTHYECKUX paboT

KonTponbHas pabora

Brinosinenue
mudepeHIIMPOBAHHBIX 3aTaHUI
BrinosiHeHME TBOPYECKUX 3aJaBHUI
MopenupoBaHue U peLICHHE

HECTAHJAAPTHBIX MPOU3BOACTBEHHBIX
CUTYyalHil

Brmmonnenue 3x3aMeHanOHHEBIX
3aJlaHui




TOM YHCJIE COLIMATILHO-3KOHOMHYECKOTO U
(U3HUECKOTO XapaKTepa;

- yMeeT BbIOMpaTh MOAXOJSAIINN METO AJIs
pelIeHns 3a/1a4M; [IOHUMAET 3HAYUMOCTh
MaTEMaTUKU B U3Y4YE€HUU IIPUPOIHBIX U
OO0IIECTBEHHBIX MIPOIIECCOB U SBJICHUH;
YMEET Paclo3HaBaTh NIPOSBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEET
IIPUBOJUTH IIPUMEPBI MATEMATHUECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM
MaTEMaTHYECKON HAYKH




