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1. O0mas xapakrepucTuka padoydeil mporpaMMbl 001e00pa3oBaTeJbHOM
AUCHUIUINHBI «MaTeMaTHKa

1.1. MecTo IMCHMILUIMHBI B CTPYKTYpe npodeccnoHalibLHOi 00pa3oBaTe/IbHOM
nporpammsl CIIO:

OO6meoOpazoBaTenbHas AUCHUIUIMHA «MareMaTtukay sBJIsSeTcs 00s3aTeabHOM
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM MporpaMMbl B
cootBeTcTBUM ¢ DI'OC cnennansHocT 31.02.01 JleueOHoe nemno.

1.2. IIe.]'IH H INIAHUPYEMBIC PE3YJIbTATbl OCBOCHUA TUCIHHUIIJINHBI:

1.2.1. lleab AMCIUILITHHBI

Conepxanue IPOrpaMMBbl o01reo0pazoBaTenbHOM JTUCHUTUIAHBI
«MareMaTuka» HampaBJIE€HO Ha JIOCTWKEHHE pe3yJbTaTOB €€ W3Yy4YCHHS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasiieHHocTH OI'OC CIIO.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHSI  001Ie00pa3oBaTEIbHOM

aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
N3yuenne wmaTeMaTUKM HAIMpaBiICHO HAa JIOCTHKEHUE OO0YYaIOIUMHUCS

JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATBI
B pesynbrare mzyuenus oOuieoOpa3zoBaTeIbHOM AUCHUILIMHBI «Matemartuka" y
oOyyaroierocst 0ynyT cpopMUpOBaHBI CIACTYIONINE TUYHOCTHBIE PE3YJIbTAThI:

1) rpa:KaaHCKOro BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM TTO3UITUU 00YUAIOIIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBA, TPEACTABICHUE O MATEMATHIECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpaxgaHckoro  oOmiectBa  (BBIOOpBI,  OMPOCHI W JIPYroe), yMEHHUe
B3aMMO/JICCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpaXKJaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKONW MAaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHMWE AYXOBHBIX IIEHHOCTEH POCCUICKOTO HApo/a, CHhOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:



ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aa4, PEIICHUH, pacCyKIEHUM, BOCIIPUUMYHUBOCTH K
MaTeMaTHYECKUM acIlieKTaM pa3JInYHbIX BUJOB HCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTHYECKUE 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KHU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH H
OTIIbIXa, PETyJspHas (GU3NYecKas aKTHBHOCTH), (PHU3NIECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IICHHOCTH TPYIOJIOOMS, HHTEpeC K
paznuyabiM  chepaM  TpoPeCCHOHATBHON  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccud W peanu3oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa30BaHHIO U
caM0o0Opa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTHUECKUX 3a/1a4 MaTeMaTHUSCKOW HAMpPaBICHHOCTH;

7) IKOJIOTrH4e€CKOIr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh AKOJIOTHYECKOH KYyJbTYphl, IIOHUMAaHUE BJIUSHHSI
COIMAJIBHO - SKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMATBHOMN
Cpe/ibl, OCO3HaHUE TI00AIBHOTO XapaKTepa SKOJIOTUYECKUX MPoOJIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHUW IS pelieHus 3ajgad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE TIOCTYMKOB U OILEHKH HMX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHHE MaTeMaTHICCKOM
HayKH Kak cepbl YeIOBEUECKOM ACATESILHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS Pa3BUTHUS IIUBUJIM3AIMH, OBJIAJICHUE S3BIKOM MaTEMAaTHKHW U MAaTEMaTHYeCKOM
KYJBTYPOU KaK CPeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO
1 UCCIIEIOBATEIIbCKYIO JEATEIbBHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHS MPOrpaMMBI 110 MaTeMaTUKe y oOydarouierocs oyayTt
c(OpMHPOBAaHbI METANPEIMETHBIE PE3YNIbTATHI, XapaKTEPU3YIOIIKUECS OBJIaJCHUEM
YHUBEPCAITbHBIMHU IIO3HABATEIbHBIMU JNEHUCTBUSIMH, YHUBEPCAIbHBIMH
KOMMYHUKATUBHBIMUA  JEHUCTBUSIMA W YHUBEPCAIBHBIMH  PETYJIATHBHBIMU
JNEUCTBUSIMH.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBbie Jornyeckue 1eicTBUA:

BBIABIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TOHATHUN, OTHOUIEHMH MEXIy TMOHATUSAMH, (HOPMYIHPOBAThH
OTIpe/eNICHUs TOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKaAIUY,
OCHOBaHUS /J1s1 0000UICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOTO aHAJIN3a;



BOCIPUHUMATh, (GOPMYyIHMpPOBaTh U  NPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONEHUSAX M YTBEP)KIEHUSAX, MpeAsiaraTb KPpUTEpUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUMNIL;

JIeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEIyKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKHUX YTBEPKICHHIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpaTh CHocoO pemieHUs y4yeOHOW 3amayd (CpaBHHMBATh HECKOJIBKO
BapHAaHTOB PELICHMS, BHIOMpATh HanOoJIee MOAXOASIINMN C yUETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEAOBATEIBCKUI HWHCTPYMEHT IIO3HAHUA,
dopMynupoBaTh  BONPOCH,  (PUKCUPYIOIIME  MPOTUBOpEUYUE,  MpodseMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMNOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULINIO0, MHECHHE;

IPOBOJUTE CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIE0OBAHNE
10 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYECKOro 0ObEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENIbHO (POpMyIUpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yJibTaTam
IPOBENEHHOTO  HAOJIONECHMS, UCCIEJOBAHMS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3MPOBATh BO3MOYKHOE pA3BUTHE IMIpollecca, a TAaKXKE BbIABUIATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJIAITH 1eUUNTH UHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pELIEHUS 33/1a4H;

BbIOMpaTh UHPOPMALIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO PA3IMUHbIX BUAOB U (popm
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B Pa3IUYHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uH(popmaumn 1o CaMOCTOATENbHO
c(OpMYIMPOBAHHBIM KPUTEPHUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
LEeISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BbIPaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh INOSCHEHUS 10 XOJYy pELIeHUs 3a/layd,
KOMMEHTHPOBATh NOJyYEHHBIN PE3yJIbTaT;

B X0Ji¢ 00CYKJIeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOIl TeMBbl,
npoOsieMbl, pemaeMol 3aJaud, BbBICKA3bIBaTh MWJIEM, HAIEJICEHHbIE Ha IOHCK
pELIEHMs], COIOCTABIATh CBOM CYXIEHUS C CYXKICHUSMH JPYTMX YYaCTHUKOB



nuanora, oOHapy>KMBaTh PAa3jIMYMe W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (hopme
bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IPEICTaBIATh PE3YJIbTAThl PEUICHUS 3a7auu, SKCIIEPUMEHTA, UCCIIEI0OBAHNUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3aj1ay
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIuTOopun

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTaBJIAThH IUIaH, JITOPUTM PELICHUS 33/1a4d, BEIOMPATh CIOCOO PEILICHHUS C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJJIEKT:

BIIQZICTh HaBBIKAMHU  [IO3HABATEIHPHOW  pe(IeKCMU KaK  OCO3HAHMUSI
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIIAJIETh
crioco0aMu CaMOINPOBEPKU, CAaMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHUs
MaTeMaTUYECKOM 3aJ/1auu;

PENBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JJAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yiIbTaTa IEJIU U YCIOBUSIM, OOBSICHATH IPUINHBI
JOCTHKEHUS WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MMOHMMATh U WCIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW U UHAWMBUIYaTbHON
paboThl MpU peHieHUd YYEOHBIX 3a7ay, MNPUHUMATH I1€JIb COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAlMI0 COBMECTHOM pabOThl, paclpeaciisiTh
BUJIbI pabOT, I0TOBAPUBATHCS, 0OCYKAAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBLIX (opMax paboThl (00CYykIIeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMaH Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYIHUPOBAHHBIM  y4aCTHUKAMHU
B3aUMOJCHUCTBU.

MNPEIMETHBIE PE3YJIBTATHBI
Ilo o6meoOpa3oBaTenbHOM aucuuiuinHe "Martematuka" TpeOoBaHUSA K
pEeIMETHBIM pe3yabTaTaM JTOJKHBI OTPAXKATh:

BJIaJICHUEC METOJ/IaMHM JI0Ka3aTeIbCTB, aITOPUTMAMU PEIICHUS 3a/1a4; YMEHUE
(bopMyIUpOBaTh OMPEICICHUS, aKCHOMBI H TEOPEMBI, IPUMEHATh MX, TPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKICHHS B XOJIC PEIICHUS 3a]1a4;

YMEHHUE OTIePUPOBATh MOHATUSIMH: CTETICHb YUCIIa, JorapudM Ynciia; yMEHUE
BBITIOJIHATH BEIYMCIICHUE 3HAUYEHUH 1 TTPe0oOpa30BaHUsI BRIPAKECHHUM CO CTETICHIMH U
jorapudmMamu, TpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX BBIPAKEHUN;



YMEHHE ONEepUpOBATh TMOHATUSAMU: pALUOHAIbHBIE, HUpPpAMOHATIbHBIE,
NoKa3aTelibHbIe, CTENEHHBIE, TIOTapu(MUUECKe, TPUTOHOMETPUUYECKHUE YPaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

YMEHUE ONEPUpPOBaTh MOHATUSIMH: (YHKIMS, HenmpepbiBHAS GYHKINS,
MPOU3BO/IHAS, TEPBOOOpa3Has, OMPENEICHHBIM HMHTErpaid, YMEHHE HaXOIUTh
MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIMI, HCMOIB3Yys CIPABOYHBIE MaTEpHUAIbI;
UCCJIEIOBAaTh B MPOCTEHIMX ciaydasx (YHKIMM HAa MOHOTOHHOCTH, HaXOIUTh
HauOOIbIINE U HAMMEHBIIINE 3HAUCHUs (PYHKIIHI; CTPOUTH Tpa)uki MHOTOUJICHOB
C HWCIOJb30BaHWEM  amnmapara MaTeMaTUYecKOro  aHaliu3a; [PHUMEHSThH
IPOU3BOJHYIO TMpU PEIICHHH 3aJad Ha JABWKEHHUE; pellaTh MPaKkTHUKO-
OPUCHTHPOBAHHBIC 3a/layd Ha HaWOOJbIIME W HAWUMEHbIIWE 3HAYEHUS, Ha
HaXO0KJEHUE MYyTH, CKOPOCTH U YCKOPEHMUS;

yYMEHHE ONEepUPOBATh MOHIATUAMU: pallMOHANbHAS (DYHKIMSA, OKa3aTelbHas
(GyHKIMS, cTeneHHas pyHKLIUs, Jorapu@muueckast pyHKIIUs, TPUTOHOMETPUUECKHE
byHkuuu, odpatHble PYHKIIMU; YMEHHUE CTPOUTH TpadUKU M3YYEHHBIX (PYHKIUH,
UCIOJIb30BaTh rpaMKu IpU U3yYEHUH IMPOLECCOB U 3aBUCHMOCTEN, MPH PELLIEHUU
3aja4 U3 JpYrux y4yeOHbBIX NMPEAMETOB U 33Jau U3 PEabHOM YKU3HU; BBIPAXKaTh
(dopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

YMEHHUE peIllaTh TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHUCJIE Ha
IOPOLEHTHI, J0JIM U YacTH, Ha ABMXKEHUE, pabOTy, CTOMMOCTh TOBapOB U YCIYT,
HAJOTH, 3aa4i U3 OOJACTH YNpAaBJICHUSA JUYHBIMH U CEMEMHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA W UX CHUCTEMBI IO YCIIOBHIO
3aJlayd, MCCIIEIOBATh IOJYYEHHOE PpEIIEHHWE W OIEHUBATh MPaBIONOJ00HOCTh
pE3yNbTATOB;

YMEHUE ONEPUPOBATH MOHATUSIMH: CpEIHEE apu(PMETHUYECKOe, MeAuaHa,
HamOoJIblIeE W HAWMMEHbIIEe 3HA4YeHMs, pa3Max, JIUCIEpPCHs, CTaHAAPTHOE
OTKJIOHEHME 4YHCIOBOrO Habopa; yMEHHE W3BJIEKaTb, HWHTEPIPETUPOBATDH
uHdopMaIuio, TMpeACTaBICHHYI0 B Ta0nWiax, Ha Jauarpammax, rpadukax,
OTPaXXKaOIlyI0 CBOMCTBAa pEaJbHBIX IMPOLIECCOB U SBJIEHUI; MpPEICTaBIATH
UHGOPMAIIMIO C MOMOILBIO TAaOJUIl M JuarpaMM; HCCIEAOBAaTh CTATUCTUYECKHUE
JaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM TIpapUuecCKUX METOJO0B U 3JIEKTPOHHBIX
CPEICTB;

yMEHHUE ONEPUPOBATH MOHATUSIMHU: CITYYalHBIN OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIIyYalHOTO  COOBITHS; YMEHUE BBIYUCISTH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpapUuecKMX METOAOB; MNPUMEHATh (POPMYJIBI CIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (DAKTHI U (QOPMYIBI MPU PELICHUU
3aJlay; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YalHBIMHU
BEJIMUMHAMU; YMEHHUE MMPUBOUTH MIPUMEPHI TPOSIBICHUS 3aKOHA OOJBITUX YHCEN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

YMEHHE  ONEepUpOoBaTh  MOHATHSIMHM:  TOYKa, IMpsMas, IJIOCKOCTb,
IPOCTPAHCTBO, JBYTPAHHBIN YIoJj, CKPEIIUBAIOIINUECS TPSIMbIE, MapajlIeIbHOCTh U
NEPIEHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKY MPSMBIMU, YTOJI MEXIY
OpsIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PAcCTOSHUE MEXJY NPSAMBIMH, PACCTOSHHUE MEXKAY IUIOCKOCTSMU;



YMEHUE UCIOJIb30BaTh TPH pEIICHUU 3a7ad HM3y4YeHHbIE (AKThI U TEOPEMBI
IJIAaHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

yYMEHHUE ONEepPUPOBATh MOHATUSAMHU: MHOTOTPAHHUK, CEYEHUE MHOTOTPAaHHUKA,
KyO, MapajuieNienurie]], npusma, nupamuja, urypa v MOBEpXHOCTh BpAICHUS,
UWIMHAP, KOHYC, Mmiap, cdepa, cedeHuss QUTypbl BpallleHUs, TUIOCKOCTb,
Kacaromjasicss cdepbl, MWIMHIAPA, KOHYCA, IUIONIAJb IMOBEPXHOCTH MUPAMUJIBbI,
IpU3MbI, KOHyCa, UWJIUHApA, MIomanb cdepbl, o0beM KyOa, MPSIMOYTOIHHOTO
napajuiefienurnena, NHpaMubl, NPU3MBI, LWIMHApPA, KOHyca, IIapa; yMEHHE
M300pakaTh MHOTOTPAHHUKHU W TIOBEPXHOCTH BpAICHUS, UX CEUEHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB H DJJIEKTPOHHBIX CPEACTB; yMEHHUE
pacro3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHHE paclo3HaBaTh MPaBUIbHBIC
MHOTOTPaHHUKH;

YMEHHUE ONEPUPOBATH TMOHSTHIMH: IBIDKEHHWE B MPOCTPAHCTBE, MOAOOHBIC
burypsl B IpOCTPAHCTBE; MCIOIH30BaTh OTHOIICHUE TIJIOMIAJIEH MOBEPXHOCTEN U
00BEMOB MOI00HBIX (UTYp TIPHU PEUICHUU 3a]1a4;

YMEHHUE BBIYHUCIATh F€OMETPUUYECKHE BEJIUYWHBI (IJIMHA, YTOJ, TUIONIA/Ib,
00BeM, TUIOIIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEeHHbIE (DOPMYJIIbI U METObL;

YMEHHUE OINEpUpOBaTh MOHITHSAMHU: TPSIMOYTOJibHAsg CHUCTEMa KOOP/IHMHAT,
KOOPJIMHATHI TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIAPHOE TPOU3BEICHUE, YTOJI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA HA YUCIIO; HAXOUTh
C TMOMOIIBI0 U3YYEHHBIX (OPMYNl KOOPAMHATHI CEPEIUHBI OTpE3Ka, PAcCTOSHHUE
MEXIy JBYMSI TOUKaMHU;

YMEHHE BBIOMPATH MOAXOMSIINA M3yYEHHBIH METOJ JJIS PEIICHUS 3a1adH,
pacrmo3HaBaTh MaTeMaTHUECKUE (PaKThl 1 MATEMATHYECKUE MOJICITH B IIPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUAX, B HCKYCCTBE, YMEHHE NPHBOJUTH IPUMEPHI
MAaTeMaTHYECKUX OTKPBITUN POCCUMCKOW U MUPOBOM MaTEMAaTUYECKON HAYKHU.

yMEeHHUE CBOOOHO OTIEPUPOBATh MOHATHUSAMHU: CTEIICHD C IIEJIBIM IMOKa3aTeNeM,
KOpPEHb HATypaJbHOM CTENEHU, CTENEHb C PAIMOHAILHBIM MTOKa3aTelIeM, CTETICHb C
JIEUCTBUTENFHBIM  (BEIIECTBEHHBIM) TIOKa3aTesieM, Jorapudm 4ducia, CHHYC,
KOCHHYC M TAHTE€HC TTPOU3BOJIBHOTO YUCIIA,;

YyMEHUE  ONEpPHpPOBaTh  MOHATUSIMH:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh  YpaBHEHWW, HEPaBEHCTB U  CHCTEM, pallOHAJbHEIC,
UppanroHaIbHBIC, MOKa3aTesbHbIE, CTETICHHEIE, Jorapudmuueckue,
TPUTOHOMETPHUYECKUE YpaBHCHHS, HEPABEHCTBA M CHCTEMBI; yYMEHHE peIIaTh
ypaBHEHUS, HEPABCHCTBA M CHCTEMBI C IOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIaTh
ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C TapaMeTpOM; IMPUMCHSITh YpPaBHCHWSI,
HEPaBEHCTBA, MX CHCTEMBI IS PEUICHUS MaTeMaTHYeCKHX 3aJad M 3aj1ad H3
pa3IMyHbIX 00JaCTEN HAYKU U peabHOM JKU3HMU;

yMEHHE CBOOOJHO OMEpUpPOBATH MOHATUSAMHU: Tpaduk (GyHKIHUHU, OOpaTHAS
byHKIMS, KOMIO3UIUS (QYHKIHA, TuHEWHAs (QYHKIUsS, KBajpaTudHas (QyHKIHS,
cTereHHass (DYHKIUS C IEJbIM ITOKa3aTelieM, TPUTOHOMETpUYEeCKHue (QyHKINH,
oOpaTHbIE TpUTOHOMETpUYeCKue (YHKIIUU, TOKa3aTeabHas W JjorapudpMudeckas
byHKIUKA;, yMEHUE CTPOUTh Trpaduku (YHKIHM, BBITIOJHATH MpeoOpa3oOBaHUS
rpadukoB HyHKIIHIA;



YMEHHE HCMOJIb30BaTh Tpaduku (PYHKIHUN AN W3Y4eHHs] MPOIECCOB U
3aBHCHMOCTEN NP pELIEHUH 3a/1a4 U3 APYTUuX Y4eOHBIX IPEIMETOB U U3 PEAJIbHOM
YKU3HU; BbIpaxaTh (OpMyIaMH 3aBUCUMOCTU MEXy BEINUMHAMY;

YMEHHE CBOOOJHO OIEPUPOBATH MMOHATHSAMHM: UYETHOCTh (DYHKLHH,
HNEPUOANYHOCTD (DYHKIMHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKLIUH,
KCTpeMyM (PyHKIMM, HauOousplliee W HaMMEHbIIEE 3HaueHUs (QYHKIUM Ha
IPOMEXYTKE; YMEHHE IPOBOJUTH HCCIIEN0BaHUE (QYHKIINH;

YMEHHE HCIOJB30BaTh CBOWCTBA M Tpaduku (YHKUUN Ui pelIeHus
YpaBHEHUM, HEPABEHCTB U 3aJa4 C MapaMeTpaMu; U300paxaTh Ha KOOPAUHATHOM
IJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

yMEHHE CBOOOJHO OMEpPUpPOBATh MOHATHUSAMU: ABIXKCHHE, MapauleIbHBINA
NEPEHOC, CAMMETPHS Ha IIOCKOCTU U B MIPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHUe
no100us, mo00HbIe GUTYPHI; YMEHUE pAacliO3HABATH PABHbIE U MOJO0HBIEC (DUTYPHI,
B TOM 4YHCJIE B IIPUPOJE, HCKYCCTBE, ApPXUTEKType; YMEHHE HCIO0JIb30BaTh
reOMETPUYECKNE OTHOIICHHUS, HAXOAUTh F€OMETPUUECKHUE BEIMUUHBI (JJIMHA, YOI,
wionaab, o0bEM) MpPU PELICHUH 3a7ad U3 JIPYrHMX y4eOHBIX MPEIMETOB U U3
pEaIbHOM KU3HU

Oco0oe 3HaueHHE TUCIUILIMHA UMeeT Ipu popmupoBanuu u pazsutuu OK,
IIK:

OK O01. BeiOupare crnocoObl pemieHdus 3aAad  NpoPecCHOHAIbHON
NEeATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBAa IIOMCKA, aHAINA3a U
WHTEpHpETalud HHPOPMALIUK, U UH(HOPMALIMOHHBIE TEXHOJOTUU JIJISl BHITOJTHEHUS
3a/1a4 poheCCUOHAIBHOU JIeITEIbHOCTH

OK 03. IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
JUYHOCTHOE pasBUTHE, MpEeANPUHUMATEIbCKYIO NEeATEIbHOCTD B
npodeccHoHaIbHON cdepe, MCIOIb30BaTh 3HAHUS 110 MPABOBOM M (pUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIIASIX

OK 04. D¢ddexkTuBHO B3amMoAcHCTBOBaTh M pabOTaTh B KOJUICKTHBE M
KOMaH/1e

OK 05. OcyuiectBisiTh YCTHYI0O M THMCbMEHHYIO KOMMYHHUKAIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit Deneparii ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IlIposBmATh  TpaXJaHCKO-  MATPUOTUYECKYH)  IO3HIIMIO,
JEMOHCTPUPOBATh OCO3HAHHOE MOBEJICHNE HA OCHOBE TPAJIULIMOHHBIX POCCUMCKUX
JlYXOBHO -HPABCTBEHHBIX ILIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHHU3aLUU
MEKHAIIMOHAIBHBIX M MEXKPEJIUTHO3HBIX OTHOIICHUN, MPUMEHSTHh CTaHIAPThI
AHTUKOPPYIIIMOHHOTO MOBE/ICHUS

OK 07. CopeilcTBOBaTh  COXPAHEHUIO  OKPYXaloIIell  Ccpeabl,
pecypcocOepexeHno, TPUMEHATh 3HAHUS 00 M3MEHEHHM KIUMaTa, MPUHIUIIBI
OepeXJIMBOTO NPOU3BOJACTBA, S(PPEKTUBHO JEUCTBOBATH B YpPE3BBIYANHBIX
CUTYaIHIX



I[IK 1.2. Ob6ecneunBaTh COOMIOEHNE CAHUTAPHO-IIHUIEMHUOIOTHICCKUX
paBuj U HOPMATUBOB MEUIIMHCKON OpTraHU3alliH.

[IK 2.2. Ha3nauatb W NpPOBOAUTH JIEYEHUE HEOCIOKHEHHBIX OCTPbIX
3a00JieBaHUN U (MJIM) COCTOSTHUM, XpOHUYECKUX 3a00JIeBaHUN U WX OO0OCTpEHUH,
TpaBM, OTPABJICHUH.

[IK 4.1. YuacTBOBaTh B OpraHu3alid W TMPOBEICHUU TUCIAHCEPU3ALUU
HaceJeHus: (eNnpIIIepCKOr0 Y4YacTKa pa3IMYHBIX BO3PACTHBIX TPyNm MU C
Pa3JIMYHBIMU 3a00JICBAaHUSMU.

[IK 6.1.IlpoBoauTh aHANMM3 MEIUKO-CTATUCTUYECKOW HWH(MOpMaLUU Mpu
OKa3aHUM MEPBUYHON JOBpPAUEOHOM MEIUKO-CAHUTAPHON TOMOIIIH.



2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Buna yuyeoHoi padoThI

Oovem 6 uacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILTHHbBI 160

B T.Y.

OcHOBHOE coJiep:KaHue 122

TEOPETUUYECKOE 00yUCHHE 108

MPAKTUYECKUE 3aHITUA 14

IIpodeccuonanbHO-OPUEHTHPOBAHHOE CoIep KaAHHU( 20

cojlepKaHue MPUKJIATHOT0 MOAYJIfA)

B T. 4.:

TEOPETUYECKOE OOYUECHHE

PAKTUYECKUE 3aHITHUS 20

Koncyabranumn 12
6

IIpomexyTouHasi arrecTanus (IK3aMeH)




2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CITUTITHHBI

Conep:xxanue yueOHOro MaTepuaia (OCHOBHOE U TPO(ecCHOHAIBHO -

HaumeHoBaHue pa3jie/ioB Oo0bem dopmMupyemblie
U Tem OPHEHTHPOBAHHOE), JIA0OPATOPHBIE H MPAKTHYECKHE 3AHATHS, 9ACOB KOMITETEH I
NMPUKJIATHOH MOAYJIb (MPU HAJIMYHH)
1 2 3 4
OcHognoe codepocanue
Pa3nen 1. [losTopenue 16
Kypca MaTeMaTUKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprxkanue yueOHOr0o MaTepuasia
Llesnb u 3a1a4n MaTEMaTHKH Lenp 1 3agaun MaTEMaTUKH MPU OCBOCHHUM CHENUAIBbHOCTH. ba3oBble 3HAHUS U
1pu OCBOCHUHN YMEHHS 110 MaTeMaTHKe B MPOPECCHOHATBHON U B TIOBCETHEBHOU JIEATSIHBHOCTH.
crienuanbHOCTH. Hucna u JelictBus  Haa  TMOJOXUTEIbHBIMM M OTPULIATENIBHBIMU ~ YUCIAMH, C
BBIYMCJICHUA OOBIKHOBCHHBIMHU M JICCATUIHBIMU ApoOsiMu. JIeHCcTBHSI cO CTeTeHIMH, (HOPMYITBI
COKPAIIIEHHOTO YMHOXXCHUS
KomOuHMpoOBaHHOE 3aHATHE 4 OK 01, OK 02,
Tema 1.2 Coneprxanue yueOHOro Matepuania OK 03, OK 04,
IIpOLieHTHBIC BEIYHCIICHHUSL. [IpocTeie IPOIIEHTHI, pa3HbIE CIIOCOOBI UX BBIYUCIICHUS. JIMHEWHbIC, KBaIpaTHEIC, OK 05, OK 06
YpaBHeHHS 1 HEPaBCHCTBA IpOOHO-TMHEHHBIC YPABHEHUS M HEPABEHCTBA K 1.2, TIK 3.3,
KomOunupoBanHoe 3aHsTHE 4 [IK 4.2
Tema 1.3. Ilpogpeccuonanvno - opuenmuposannoe cooeprycanue (cooepryucanue
IIpoLieHTHBIE BEIUNCIICHUS B HPUKIAOHO20 MOOYA)
podecCHOHANBHBIX 3a1a4ax [IpocTeie u criokHbIE MPOIEHTHI. [IpolleHTHBIE BEIYUCIEHHS B TPOQECCHOHANTBHBIX
3aj1a4ax
[TpakTHYecKoe 3aHsTHE 4
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
Pemenne 3axa4. Bxopnoi Boruncnenuss u npeoOpa3oBaHMs. YpaBHEHHs M HepaBeHcTBa. ['eomerpusi Ha
KOHTPOJIb TIJIOCKOCTH
KoMOuHMpoBaHHOE 3aHATHE 2
KonTponpHas pabota 2




Paznen 2 Ilpsimble wu
IUIOCKOCTH B
NPOCTPAHCTBe.
KoopauHatbl M BeKTOPHI B
NPOCTPAHCTBE

22

Tema 2.1.
OcCHOBHEBIE HOHATUSL
CTEpEOMETPHH.

Pacnonoxenne IpsAMBIX H

Conepxkanue y4eOHOro MaTepHuaia

[Ipeamer crepeomerpun. OCHOBHBIE TOHATHUS (TOYKa, MpsiMasi, IMIOCKOCTb,
npoctpanctBo). OcCHOBHBIE akKCHMOMBI  crepeomerpuu. Ilepecekarouiuecs,
napajulefibHble ¥ CKPEUIMBAIOUIMECS MpsMble. YTOI MEXIy MpsIMbIMA B

IJI0CKOCTEN npoctpanctBe. l[lepnenaukynspHocTh npsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIC

burypsr

KoMOuHMpOBaHHOE 3aHATHE 4
Tema 2.2. Coneprxkanue yueOHOro MaTepuania
[Tapamnensnocts  npsambiX, | [lapamnenbHbie mnpsimas W 1wiockocTb. Ompenenenue. [lpusnak. CaoiicTBa.
IpsAIMOM ¥ IUIOCKOCTH, [Tapannensubie miockoctu. Onpenenenue. [Ipusnak. CpoiicrBa. Terpasap u ero
IJIOCKOCTEN anemenThl. [lapannenenunen u ero snemMeHTbl. CBOMCTBA MPOTHBOIOJIOKHBIX

rpaHeit u nuaroHaneu napamienenuneaa. [loctpoeHnre 0CHOBHBIX C€UeHUN

KomOuHMpOBaHHOE 3aHATHE 4
Tema 2.3. Coneprxanue yueOHOro MaTepuasa
HePHeHHHKYH’IPVHOCTB [lepnenpukynsapasle npsmsle. [lapamiensHble npsMble, NEPIEHIUKYISPHBIE K
NPAMBIX, IIPAMOU 1 . IITIOCKOCTH. [Ipu3HaK MeprneHaNKyISIPHOCTH TPSMOM U TNTOCKOCTH
IJIOCKOCTH, MJIOCKOCTEN

KomOunupoBanHoe 3aHsTHE 2
Tema 2.4. Copep:xanne yueOHOTO MaTepuana
[lepnenqukynsp n | Ilepnenaukysnsp ¥ HakJIOHHas. Teopema O TpeX MEPIEeHIUKYIApax. YToid MEeXIy
HakJIOHHaA. TeopeMa O Tpex | OpsIMOM M IUIOCKOCTBIO. YTOoJd MeEXIy IUIocKocTsMU. llepnenaukymnspHbie
MEepIEeHIUKYIIApax wiockocTd. PaccrosiHus B mpocTpaHCcTBE

KomOunupoBanHoe 3aHATHE 4
Tewma 2.5. Copep:xanne yueOHOTO MaTepuana
KoopannaTs! 1 BEKTOPHI B JlexapToBBI KOOPIUHATHI B MPOCTpaHCTBE. BekTopkl B mpocTpancTse. CliokeHue u
HPOCTPaHCTBC BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncio. CkaasipHOE MPOU3BEACHUE

OK 01, OK 03,
OK 04, OK 07
1K 4.2




BEKTOPOB. [IpocTelimune 3aqaun B KOOpAUHATAX

KoMOuHMpoBaHHOE 3aHATHE 4
Tema 2.6. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue
[psiMble © IUIOCKOCTH B | MPUKAAOH020 MOOYns)
MPaKTHYECKUX 33/[a4aX B3aumnoe pacnonoxenue npsmMbIx B nmpoctpaHcTse. [lapanienbHocTs npsmMoit u
IUIOCKOCTH, MapajiebHOCTh IUIOCKOCTEH, MEepPHEeHIUKYISIPHOCTh IIOCKOCTEH.
PacrionokeHre mpsMBIX W IUIOCKOCTEM B OKpysKarolemM wMupe (Ipupoje,
aApXUTEKType, TeXHUKE). PemeHne npakTuko-OpueHTUPOBAHHBIX 33714
[IpakTudeckoe 3aHaTHE 2
Tema 2.7 Pemenue 3anau. Copepxanne yaeOHOT0 MaTepuana
[IpsimMble ¥ MJIOCKOCTH, _
KOOD/IMHATEL M BEKTOPHI B Pacrnionosxenue npsMbIX U MIIOCKOCTEH B npocquaHCTBe. [leprieHIUKYISPHOCTD U
HpOCTpaHCTBE MapajuielbHOCTh  MPSMBIX W IJIOCKOCTeH.  JlekapToBBI  KOOpAMHATHI B
npoctpancTBe. BekTopsl B mpoctpancTBe. CIIOKEHHE M BBIUMTAHUE BEKTOPOB.
YMHOkKEHUE BeKTOpa Ha uucio. KoopauHaTel BEKTOpa
Komb6unupoBanHoe 3anstue
KontponbHas pabora 2
Pa3nea 3. OcHoBBI 16
TPUTOHOMETPHUH.
Tpuronomerpuueckue
GyHkummn
Tema 3.1 Coneprxkanne yueOHOT0 MaTepuana
Tpuronomerpuueckue
() YHKIMH IPOU3BOIBHOTO Panuannas mepa yria. [IoBopoT ToUkM BOKpYT Hadajga koopauHat. OnpeneneHue
yIi1a, 9mcia CHHYCa, KOCHHYCa, TAHTE€HCA M KOTaHI'eHca. 3HAaKU CHHYCa, KOCHHYCa, TAHTeHCa U
KOTaHTEHCA 10 YeTBEPTSAM. 3aBHCUMOCTh MKy CHHYCOM, KOCHHYCOM, TAHTCHCOM
¥ KOTaHT€HCOM OJTHOTO ¥ TOTO XK€ yTia
KoMOuHMpoBaHHOE 3aHATHE 2

Tema 3.2

Copep:xanne yueOHOTO MaTepuana




OcHoBHbIE Tpuronomerpuueckue TOXIECTBA. [TpeobpazoBanus MIPOCTEUIINX
TPUTOHOMETPUUECKHE TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCUHYC, TAHI€HC M KOTAHI'€HC YIJIOB
TOXKJIeCTBa o u—a
Komb6unupoBanHoe 3ansrue 2
Tema 3.3 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue OO6nacte onpeneneHusl 1 MHOKECTBO 3HAUCHUH TPUTOHOMETPUYECKHUX (DYHKITHIA. OK 01, OK 02,
(GyHKIINH, UX CBOWCTBA U UETHOCTh, HEYETHOCTh, TMEPUOJUYHOCTH TPUTOHOMETPHUSCKHUX  (DYHKIIUH. OK 03, OK 04,
rpaduKu CaoiictBa u rpaduku GYHKIMH y = COS X, Y = sin X, y = tg X, y = ctg x. Cxarue u OK 05
pacTsikeHre rpaduKoB TPUTOHOMETPUUECKUX (PYHKITHM.
[TpeoOpa3oBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKITUI
KomOuHMpoBaHHOE 3aHATHE 4
Tema 3.4 Copepxanue yueOHOTo MaTepuana
O6patHble OO6parnbie Tpuronomerpudeckne GyHkuuu. VMIx cBoiicTBa u rpadukm.
TPHTOHOMETPHYCCKHE KoMOuHMpOBaHHOE 3aHATHE 2
byHKIIUU
Tema 3.5 Copepxanue yueOHOTo MaTepuana
TpuronoMeTpudecKue YpaBHEHHE COS X = a. YpaBHEHUE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Pemnenue
ypaBHEHUS U HEPABEHCTBA TPUTOHOMETPUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeiimune
TPUTOHOMETPUYECKHE YPAaBHEHMS, CBOJSIIMECS K KBaJpPaTHBIM, pelIacMble
Pa3Io0KEHUEM Ha MHOXKUTEIH, OTHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUYECKHNE HEPABEHCTBA
KomOunupoBaHHoe 3aHATHE 4
Tewma 3.6 Pemenue 3anau. Copepxanue yueOHOT0 MaTepuana
OCHOBBI TPUTOHOMETPHH. [TpeoOpazoBanre TPUTOHOMETPUUYECKUX BhIpakeHUi. Pemenue
TpUroHOMeTpHUECKHE TPUTOHOMETPHIECKHX YPABHEHUH H HEPABEHCTB B TOM MHCIIE C HCTIONL30BAHHEM
byHKIIH CBOMCTB (pyHKUIMH
KomOunupoBanHoe 3aHsTHE.
KonrtponsHas pabora 2
Pa3nea 4. IIpousBognas n 26

nepsoodpasHasi QyHKUHMHU

Coneprxanne y4eOHOTO MaTepuana




Tema 4.1

ITonsiTHE TPOU3BOIHOM.
@opmyJbl U TIpaBUiIa
muddepeHmpoBaHus

[Tpupamenue aprymenta. [lpupamenne pynkunu. 3anaun, TpUBOISIINE K
MOHATHUIO POU3BOAHON. OmpeaesieHue MPOu3BOAHON. ANTOPUTM OTBICKaHUS
npou3BoaHoi. @opmynsl auddepenumposanus. [Ipasuna quddepenpoBanus

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2
ITonsiTHE O HEPEPBIBHOCTH
¢ynkuuu. Meton

Coneprxkanue y4eOHOro MaTepHuaia

[Tonarue HenpepbiBHON ¢(yHkuuu. CBOHCTBa HeNpepblBHOW (QyHKUIUHU. CBS3b
MEXIy HENpepbIBHOCThI0O U auddepeHunpyeMocTpio (QYHKIUHM B TOUKE.

UHTEPBAIIOB AJTOpUTM pellIeHUs] HepaBEHCTB METOJJOM HHTEPBAJIOB
KomMb6unupoBanHoe 3ansrue
Tema 4.3 Coneprxkanue y4eOHOT0 MaTepuasia

['eomeTpuyeckuii u
(bu3nyecKuit CMbICIT

['eomeTpruecKuii CMBICT MPOU3BOAHOM (YHKIMH — YIJIOBOM KOA(PPHUIHEHT
KacaTeJabHOU K rpaduky QyHKIMM B TOUKE. YpaBHEHHE KacaTeabHOH K rpaduky

MIPOU3BOIHOM GyHKIIUH. AJITOPUTM COCTaBJICHUS ypaBHEHUS KacaTelbHOU K rpaduky G yHKIUU
y=f(x)
KomOuHupoBaHHOE 3aHATHE

Tema 4.4 Coneprxkanue yueOHOro Matepuana

MOHOTOHHOCTh  (DYHKIUH.

Touku OKCTpEMyMa

Bospacranue u yobiBanue QyHKIMH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS
(GyHKIMU 3HAKY TPOU3BOIHON. 3a7]a4i HA MAaKCUMYM U MUHHUMYM. AJITOPUTM
ucciefoBanus QyHKIMH U TIOCTPOCHUS €€ rpaduka ¢ MOMOIIBIO TPOU3BOIHOM

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.5

UccnenoBanne ¢QyHkuuii u

MIOCTPOEHUE I'paUKOB

Coneprxanue yueOHOro MaTepuasia

HccnegoBanue (l)yHKI_II/II/I Ha MOHOTOHHOCTB U ITIOCTPOCHUC l"pa(l)I/IKOB

KomOunupoBanHoe 3aHsTHE

Tema 4.6

Haubosnpiiee 1 HanMeHBIIIEE

3Ha4eHUs1 QyHKIUU

Coneprxanne yueOHOT0 MaTepuana

Haxoxxnenne HamOOJBIIET0 W HAWMEHBINIETO 3HAYEHUW (PYHKIUH, MOCTPOEHUE
rpadMKOB C UCIOJB30BaHUEM ammapaTa MATEMaTHYECKOr0 aHaIN3a

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.7
Haxoxaenue onTuMaibHOrO

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
HPUKITAOH020 MOOYJI:)

Haumenspiiee n Hanbosnbiiee 3HaueHne QyHKINUN

OK 01, OK 03,
OK 04, OK 06,
OK 07
K 3.3




pe3yJibTaTta ¢ TOMOIIBIO
MPOU3BOAHOM B
MIPAKTUYECKUX 3a/1a4ax

IIpakTueckoe 3aHsATHE

Tema 4.8
ITepBooOpasHas GpyHKIUH.
[IpaBuna Haxox1eHUS

Copep:xanue yueOHOro MaTepuana

O3HakoOMJICHHE C MOHSATHEM MHTETpayia M NepBooOpa3Hor mist GyHkimu y=f(x).
Pemenue 3amau Ha CBSI3b NEPBOOOPA3HON U €€ MPOU3BOAHOM, BBIYUCICHHUE

1€pBOOOPA3HBIX nepBooOpa3Hoil st naHHOM ¢ynkuumu. Tabmuma Qopmyn Ui HaXOXKICHHS
nepBooOpasHbix. M3yueHue nmpaBuiia BEIUMCICHHS IEPBOOOPA3HON
KomOuHMpoBaHHOE 3aHATHE 2
Tema 4.9 Copep:xanue yueOHOro MaTepuana
[Tromans KpUBOJIMHENHOM 3azauyu, NPUBOJALIME K IOHATUIO ONPEAEICHHOTO MHTErpajla — O BBIUMCIICHUU
Tpareiuu. Popmyiia IUIOINAAY KPHUBOJIMHENHON Tpanenyu. IloHATne omnpenen€éHHoro HMHTErpana.
Herotona — JleiibHuna I'eomeTpuueckuit © QuU3NYECKUil CMBICT OMpeesieHHOro uHTerpaia. dopmyna
Hprotona — JleiiOnmma. Pemenue 3amay Ha NpUMEHEHHE WHTETpana It
BBIUUCIICHUS (PU3MUECKUX BEIMYHMH U TUTOMIAICH
KoMOuHMpoBaHHOE 3aHATHE 2
Tema 4.10 Coneprxanue yueOHOro MaTepuaia
Pemenue 3anau. dopmynsl 1 paBwia auddepennupoanus. MccnenoBanue GyHKIHA ¢ TOMOIIBIO
IIpousBoaHas u npousBogHOM. HambGonbinee n HaumeHsbllee 3HaueHUs (yHKUUU. Bpruucienue
nepBooOpasHas pyHKUIUH. nepBooOpaszHoi. [Ipumenenune nepBooopasHon
KomOnHupoBaHHOe 3aHATHE
KontponbHas padota 2
;;1311&11 5. 20 OK 01, OK 04,
HOTOTPAHHUKH U TeJa OK 06, OK 07
BpallleHUs K 4.2
Tema 5.1 Coneprxanne yueOHOT0 MaTepuasa
[lpusma, mapamtenenunen, | llpusma (HakinoHHas, npsMas, NpaBuiibHasg) U e€ daemeHTol. Ilapannenenunen.
Ky0, IMpaMK/Ia U X CEYEHHs CaoiicTtBa npsimoyroasHoro napauienenunena. Ky6. [upamuga u e€ sneMeHTsI.
[IpaBunpHas nupamuia
KomOunnpoBanHoe 3aHaTHE 4

Conepxkanue yaeOHOro MaTepuaia




Tema 5.2 [Inomans  MOBEpXHOCTH  MHOTOTpaHHMKOB.  [Ipocreifmme  KOMOMHAIUH
[TpaBuiibHBIE MHOTOTPaHHUKOB. BEIUMCIIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX GuUryp (péodpa,
MHOTOTPaHHUKU B JKU3HU nuaroHainu, yriel). [IpaBuiibHble MHOTOIpaHHUKA

KomOuHMpoBaHHOE 3aHATHE 2

Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue

Huwiuaap, KOHyC, ap U ux RPUKTAOHO20 MOOY1)

CeueHus Hununanap, xonyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOI'O
HWIMHAPA, TPSIMOTO KpPYroBoro kouyca. M3o0pakeHHe Ten BpalleHHs Ha
mwiockoctu. IlpencraBinenne 00 yced€éHHoM koHyce. CedeHHs KOHYyca
(mapanenbHOE OCHOBAHHIO U MPOXOJISIee Yepe3 BEpIINHY), CeUSHUS LUIUHApA
(mapannenbHO U MepHeHAUKYIISIPHO OCH), CeYeHHsIX apa. Pa3BépTka mumHapa u
KOHYca
[pakTHYecKoe 3aHsTHE 4

Tewma 5.4 Copep:xanue yueOHOTo MaTepuana

OOBEeMBI | IIOMAIH O6beM npsimoyrosibHOro napasmienenunena. Oovem kyda. O0beMbl psAMOit

MIOBEPXHOCTEH Tel pu3MbI U IWIHHAPA. O0beMbl mupaMuIbl U KoHyca. O0beM mapa
KoMOuHMpOBaHHOE 3aHATHE 4

Tema 5.5 Ilpogpeccuonanvho-opuenmuposannoe cooepricanue (cooeprcanue

[Ipumepsl cummeTpuii B NPUKIAOH020 MOOY/i)

npodeccun [ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3ePKAIbHAS).

O06006111eHre TPECTaBICHUI O MPAaBUIIBHBIX MHOTOTPAaHHUKAX (TETpadap, KyO,
OKTadIp, oJIeKadap, ukocadap). [lpumepsl cummeTpuii B aHATOMUU
[IpakTHYECKOE 3aHSATHE 2

Tewma 5.6 Coneprxkanue y4eOHOro MaTepuana

Pemenue 3anay. OOBEMBI U TIJIOIAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIIEHUS

MHOTOrpaHHHUKY U Tela KomMb6uHMpoBanHoe 3aHsATHE 2

BpaIieHus KontponbHas padota 2

Paznen 6. Crenenn u 28

KOPHH. Crenennas,
nokasarejibHasi U
Jorapupmuyeckas
byHkunn

Copep:xanne yueOHOT0 MaTepuana

OK 01, OK 02,
OK 03,0K 05,
OK 07




Tema 6.1

Crenennas pyHKLUs, €€
cBoiictBa. [IpeoOpa3zoBanue
BBIPAYKEHHI C KOPHAMH h- OH
CTETEeHU

[ToHATHE KOPHS N-Oif CTENEHHU M3 JEHCTBUTENBHOrO uncna. OyHkuun y =3x nx
cBoiictBa u rpaduku. CBoiicTBa KOopHA n-od creneHu. [IpeoOpazoBanue
HMPPALMOHAIIBHBIX BBIPAXKCHUI

Komb6unupoBanHoe 3ansrue

Tema 6.2
CBoiicTBa CTENEHU C
parMoHaIbHBIM U

Conepxkanue y4eOHOro MaTepraia

[lonsTHe cremeHW ¢ palMOHANBHBIM MoOKaszateneM. CreneHHble (QYHKLIHUH, HX
CBOMCTBA U rpaduKu

Komb6unupoBanHoe 3ansrue

JNIEUCTBUTEILHBIM

MOKa3aTeIsIMU

Tema 6.3 Copepxanne yaeOHOT0 MaTepuana

Pemenne uppannoHanbHbIX PaBHOCHIIBHOCTH MPPALIMOHAIBHBIX YPAaBHEHUN. METOIbI MX PELICHUS
ypaBHCHHI KomOuHMpOBaHHOE 3aHSTHE

Tewma 6.4 Coneprxanue yueOHOro Marepuasia

[TokazarenpHast QyHKIUs, €€ CreneHb C MPOW3BOJIBHBIM JICMCTBUTENIBHBIM IOKazareneMm. OmnpeneneHue
cBoiictBa. IlokazarenmpHble | IOKa3aTeNbHOM (QYHKIMM M €€ CBOHCTBA. 3HAKOMCTBO C TMPUMEHEHUEM

YpaBHCHHA U HCPABCHCTBA

MoKa3aTelIbHOMI Q)YHKHI/II/I Pemenue mnoka3aTenbHBIX ypaBHeHI/Iﬁ MCTOAOM

YpPaBHUBAHUS  [IOKAa3aTelie, METOAOM  BBEJICHHUS HOBOW  NEPEMEHHOM,

(GyHKIMOHATBHO-TpaQHIECKIM METOZIOM. Pelenne noka3arenbHbIX HEpaBEHCTB

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 6.5
Jlorapudm uncna. CoiicTBa
norapupmMoB

Coneprxanue y4eOHOro MaTepuasia

Jlorapudm uncna. CoiictBa jgorapugmon. Onepanus J0rapupMUpoBaHusl.
ITpumenenue norapudma. Jlorapupmuueckas cnupains B npupoje. Ee
MaTEMaTHYECKHE CBOMCTBA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.6
Jlorapudpmuueckas
¢byHKLUS, ee CBOWCTBA.
Jlorapudmuueckue
ypaBHEHUs, HEPABEHCTBA

Copepxanue yueOHOT0 MaTepuana

Jlorapupmuueckass (yHkius u ee cBoiictBa. [loHsiTne morapudmudeckoro
ypaBHeHusi. Ormepanus NOTEHIHPOBaHUsS. TpHU OCHOBHBIX METOJa pEHICHUS
norapu(MUYECKUX  YpaBHEHUH: (G yHKIIMOHATBHO-TpaUIECKUH, METOJ
MMOTEHIIMPOBAHUS, METOJ BBEJEHUS HOBOW mepeMeHHoW. Jlorapudmmuaeckue
HEPaBEHCTBA.

KOM6I/IHI/IpOBaHHOe 3aHATHC




Tema 6.7 Pemenne 3anau.
CreneHHasi, ITIOKa3aTejabHas U
norapudmudeckas GyHKIIHHA

Copepxanne yueOHOTo MaTepuana

Crenennas, moka3areiabHas 1 jgorapudmudeckas GyHKIuu. Pemenne ypaBHeHUI

Komb6unnpoBanHoe 3ansrue

KontponbHas padbora 2
Paznen 7. JIeMeHThI 14
TEOPUU BEPOATHOCTENH U
MaTeMaTH4eCcKO
CTATHUCTHKHU
Tema 7.1 Copep:xanue yueOHOro MaTepuana OK 02. OK 03
CoObiTHE, BepoaTHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOATHOCTH CYMMBI OI% 05 ’
coobiTusi.  CloxeHue u COOBITHI. YCJIOBHas BEPOSITHOCTh. 3aBHCHMBIE W HE3aBHCHUMBIC COOBITHS. K 3. 3’
YMHOXCHHUC B@pOﬂTHOCTefI TCOpeMLI O BCPOATHOCTH IMPOU3BCACHU A CcOOBITUM
KomOuHMpOBaHHOE 3aHATHE 2
Tema 7.2 Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
BepositHOCTE B NPUKNaon020 modyns)
NpodeCcCHOHATBHBIX 3a1a4ax OTHOcHUTeNbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYUBOCTU. CTaTUCTHUECKOE
omnpezaeneHue BeposiTHOCTU. O1leHKa BEPOSITHOCTH COOBITHUS
[IpakTuueckoe 3aHATHE 4
Tema 7.3 Copep:xanne yueOHOT0 MaTepuana
JIucKpeTHas clyyaiHas Bunpl cnyuaitneix BennuuH. Onpenenenre JUCKPETHOM CIIy4aifHONW BETMYUHBI.
BEJIMYMNHA, 3aK0H ee 3aKoH pacnpeeneHus: JUCKPETHOM cllydailHOW BenmuyuHbl. Ee unciioBbie
pacnpezeneHus XapaKTEPUCTUKU
KoMmb6unnpoBanHoe 3aHsTHe 2
Tema 7.4 Copep:xanue yueOHOTO MaTepHana
3aaun MaTeMaTHIeCKON [TepBuunas 00paboTKa CTATUCTUYECKUX JTaHHBIX. UHCIIOBBIE XapaKTEPUCTUKHI
CTaTUCTUKH. (cpennee apudmeTnyeckoe, MeAMaHa, pasmax, aucrnepcus). Padora ¢ Tabnunamu,
rpaduKamMu, TuarpaMmMamMu
KomOunnpoBanHoe 3aHsaTHE 2

Tema 7.5
MeI[I/IIII/IHCKaSI CTaTUCTHKA

Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprcanue
HPUKTIAOHO20 MOOYIs)

MenunuHcKas CTaTUCTHKA. 38.,[13‘{1/1 MEIUIIMHCKON CTaTUCTUKU. MeIuKo —




neMorpaduuecKue moxka3zaTenu

[IpakTHueckoe 3aHsATHE 2
Tema 7.6 Bunsl coObITHIE, BEpOATHOCTH COOBITHIA. CIOXKEHHE U YMHOKEHHE BEPOSTHOCTEH.
DJEMEHTHI TEOPUH JIuckpeTHass ciydaiiHash BEIMYMHA, 3aKOH €€ pacupelelcHus. 3ajadu
BEPOATHOCTEW U MaTEMaTHYECKON CTATUCTUKH.
MaTeMaTHYECKON KonrponsHas pabora 2
CTaTUCTUKU
KoncyabTanus 12
IIpomeskyTounas arrectanus (JK3amMeH) 6
Bcero: 160




3. YcaoBusi peaju3zanuu nNporpaMmmsl 001eo0pa3oBaTeIbHON JUCHUIITIMHBI

31. Jlng peaau3anuud NPOrpaMMbl JUCUMILUIMHBI  JOJKHBI  OBbITH
NpeayCMOTPEHbI cJIeAylne crienqualbHble MOMeeHNs :

Peanuzanus nporpaMMmbl JUCIHUIUIMHBL TpeOyeT Hanuus ydeOHOro kaOuHeTra
MaTEMaTUKH.

O6opynoBanne yueOHOTO KaOMHETA:

- I0CaI04YHbIE MECTa M0 KOJIUYECTBY 00Y4arOIUXCS;
- pabouee MECTO NPEnoaaBaTels;

- KOMILUIEKT y4eOHO-HATJISIHbIX TOCOOUI;

- KOMILIEKT 3JIEKTPOHHBIX BUAEOMATEPUATIOB;

- 3aJJaHUS 17151 KOHTPOJIBHBIX paloT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIE 3a/IaHUS;

- MaTepHaJIbl SK3aMEHA.

Texuuyeckue cpeacTBa 0OydeHHUS:
- IEPCOHAJIbHBII KOMIIBIOTEP C JIMLEH3UOHHBIM [TPOrPaMMHBIM 00€CIIEUEHUEM;
- IPOEKTOP € IKPAHOM.

3.2. UndopmannoHHoe odecneyeHune peajsn3alui NporpaMmmMsbl

1 OcHOBHBIE U3IaHUSA:

1. Maremaruka: y4el. JJig CTy/A. YUPEXKIeHUM cpen. mpod. odpazoBaHus/
M.U. bammakos. -5-¢ uzn. crep. -M.: U3gatenbckuit neHTp «Akagemusi», 2019. —
256 c.

2. Marematuka: 3agadyHuk: y4e0. mocoOme I CTYI. YUPSKICHUH Cpe.
npod. obpazosanus/ M.U. bammakos. -5-¢ uzn. crep. -M.: M3narenbckuii eHTP
«Axagemus», 2018. —416 c.

3. Maremaruka: ajareOpa ¥ Hadaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eomerpus. 10-11 ki.: y4eb. nns oOmieoOpazoBaT. OopraHuzanuii: 0a3oBbIA U
npodwr. yposuu/ [JI.C. AranacsH u 1p.].- 8 —e uzn. — M.: IIpocsemenne, 2020.-
287 c.

4. T'unsgpoa M.I'. MaremaTuka JJis1 MEIUIIMHCKUAX KOJUIEDKEH: yUeOHUK. -
PocroB w/[[: ®enukc, 2019. — 457, [1] c.: wn.- (Cpemnee MeIUIIMHCKOE
oOpazoBaHue).

5. Jlykankun, A. I'. Maremaruka : anreOpa ¥ Hayajia MaTeMaTUYECKOTO
aHanu3a; reomerpus : yueonuk / A. I'. Jlykankun. - 2-e usn. , nepepad. u JOI. -
Mockga : I DOTAP-Menna, 2021. - 560 c. - ISBN 978-5-9704-6204-1. - TexkcrT :
anektponubii  // OBC "Koncymerant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970462041.htmi

6. Omenpuenko, B. [1. MaremaTuka : yueonuk / B. I1. Omenpuenko. - MockBa
: ID0TAP-Menna, 2021. - 304 c. : mi. - 304 c. - ISBN 978-5-9704-6004-7. - Tekct
: anektponHbit // OBC "Koncynprant ctynmenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785970460047.html

2. DJIeKTPOHHbIE U3IAHMS



1. Bcepoccuiickue natepaer-omummumansl. - URL: https://online-olympiad.ru
| - TekcT: 27eKTPOHHBIN.

2. Enunas xommekius nudpoBeix oOpa3oBaTeabHbIX pecypcoB. - URL:
http://school-collection.edu.ru - TekcT: 3K TPOHHBII.

3. OTtkpoiThiil KOUTEHK. MaTematrka. - URL: https://mathematics.ru / -
TeKCT: 3IEKTPOHHBIN

4, CnpaBoyHMK TI0 MaTemMaTuke i  ImKoidbHukoB. - URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 3neKTPOHHBIIA.

S. Cpennsiss ~ maremMaTH4ecKas  MHTEpHET  IIKOJA. - URL:
http://www.bymath.net/ . - TekcT: 371K TpOHHBI.

6. denepanbHbBIT nopTan «Poccuiickoe oOpa3oBaHHE. -URL:

http://www.edu.ru/ - Tekct: 3IeKTpOHHBIN.

7. @enepalibHbI UEHTP HH(POPMAIMOHHO-0O0pPA30BATEIbHBIX PECYPCOB. -
URL: http://fcior.edu.ru / - TekcT: 371€KTPOHHBIH


https://online-olympiad.ru/
https://online-olympiad.ru/
http://school-collection.edu.ru/
https://mathematics.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/
http://www.edu.ru/

4. KoHTposb M OLEHKa pe3yJbTaTOB OCBOEHUS 0011e00pa30BaTeIbHOI
TUCHUNITIHHBI

KonTpoib W omeHka pe3yibTaTOB OCBOCHMs 00Ie00pa30BaTEIbHON

AUCHUIUIMHBI  OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLHECCC IIPOBCACHUA

TCOPCTUUCCKUX U ITPAKTHYICCKUX 3aHSTUI.

Pe3yabTaThl 00y4eHus

®opMBbI M METOIbI KOHTPOJISI H
OlIEHKH Pe3yJIbTATOB 00y4YeHH sl

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xnaHCcKoOro BOCIMTAHUSA:
c(OPMHPOBAHHOCTh TPAKIAHCKOHN TO3UIIH
oOyuJaromerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHICKOT0 00IEeCTBa, IPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUHU, IPOLIETYP
rPaKIaHCKOTO O0IIeCTBa (BBIOOPHI, OIIPOCH U
JIpyroe), yMeHue B3auMoJIeHCTBOBATh C
COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHUHU C UX
(GYHKUMSIME ¥ HA3HAYEHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:
c(hOpMUPOBAHHOCTh POCCUNCKON TPaXKIaHCKON
UJCHTUYHOCTHU, YBAXKEHUS K MIPOILIOMY U
HACTOAIIEMY POCCHUICKONW MAaTEMATHKH,
[IEHHOCTHOE OTHOILIEHHUE K JIOCTHXKEHUSIM
POCCUICKMX MAaT€MAaTUKOB U POCCUNCKOU
MaTeMaTHYECKOH IIKOJIbI, UCTIOJIb30BAHUE ITUX
JOCTHDKCHHUH B APYTUX HAYKaX, TEXHOJIOTHUSX,
cepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
OCO3HAaHHE AYXOBHBIX LIEGHHOCTENH POCCUICKOTO
Hapoza, cOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAaHMS, STUYECKOTO MTOBEACHHUS, CBA3aHHOIO C
MPaKTUYECKUM MPUMEHEHHEM JTOCTHIKEHUN HAYKU
U I€ATEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IYILEro;
4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYast
ACTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33/1a4, PELICHU, pacCyKIeHUM,
BOCIIPUUMYHMBOCTh K MAaTEMaTUYECKUM ACTIEKTaM
pa3IMYHBIX BHJIOB UCKYCCTBA,

5) ¢pusuveckoro BOCNUTAHUSA:
c(hOpMUPOBAHHOCTh YMEHUS PUMEHSATH
MaTeMaTUYeCKHe 3HaHUS B UHTEPECax 3J0POBOT0O
u 6e30macHOTo 00pa3a KU3HHU, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXUM 3aHITUN U
OTJIbIXa, peryisipHas (pu3nuecKas akTUBHOCTH ),
buznyecKoe COBEPIICHCTBOBAHHE MTPH 3aHATHIX
CIIOPTUBHO-03/J0POBUTEIBLHON JEATEIBHOCTBIO;
6) TPY10BOT0 BOCIIUTAHMS:

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
WuauBuayanbHas caMOCTOSITENIbHAS
pabora

[IpencraBienue pe3yabTaToB
NPaKTUYECKUX padboT

3amuTa TBOPUYECKUX padoT
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TOTOBHOCTB K TPYZy, OCO3HAHHUE IEHHOCTH
TPYAOIIO0US, UHTEpEC K pa3InyHbIM cepam
npo¢eCCHOHATILHOM 1eATEIbHOCTH, CBA3aHHBIM C
MaTE€MaTUKOU U €€ NPUIIOKEHUAMU, YMEHUE
COBEpILIATh OCO3HAHHBIN BBIOODP OyayIien
npodeccuu 1 pearn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE [JIaHbl, TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTHYECKOMY 00pa30BaHMIO U
camM000pa30BaHUIO HAa IPOTSKEHUH BCEH JKU3HH,
FOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B PEILICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKON
HaIPaBJIEHHOCTH;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:
c(OPMHPOBAHHOCTD IKOJIOTHUECKON KYJIBTYPHI,
IIOHMMAHHE BIUSHUS COLUANIBHO -
HKOHOMUYECKHUX MIPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMAIIBHOU CPEJIbl, OCO3HAHME
rJ100aTBHOTO XapaKTepa YKOJOTHUECKUX MPoOIIeM,
OpHUEHTAIMs Ha IPUMEHEHNE MAaTEMaTUYECKUX
3HAHUM U1 peleHus 3ajad B 00JacTu

OKpY Karolllel cpeJibl, JIaHUPOBAHUE ITOCTYIIKOB U
OLICHKHU MX BO3MOJKHBIX IIOCIIEACTBUN JUIs
OKpYKarolle Cpeibl;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:
c(OpMHPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM NMPaKTHKH,
IIOHMMAaHHE MaTEMAaTHYECKON HAYKN KaK

cdepbl 4eT0BEUECKON AEATEIbHOCTH, 3TallOB

€€ pa3BUTHs U 3HAUUMOCTH Ul Pa3BUTUSA
LIMBUJIN3ALUH, OBJIA/ICHUE SI3bIKOM

MaTEMAaTUKU U MaTeMaTHYECKON KyJIbTypOil

KaK CpeACTBOM IIO3HAHUsI MUPA, TOTOBHOCTb
OCYILIECTBIIATH IPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESITEIbHOCTD
VHAWBHUAYAJIBHO U B TPyIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIEe YHUBeEPCAJbHbIE Y4eOHbIE
AeCTBUSA

ba3oBble Jlornueckue AeicTBUA:

BBISIBIISTH u XapaKTEepU30BaTh
CYIIECTBEHHbIE  TPHU3HAKK  MaTEeMaTHYECKUX
OOBEKTOB,  MOHATHH,  OTHONICHUH  MEXIY
MOHSTUSMU, dhopmynupoBaTh ompeeNeHus
MOHSITUM, YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK
Kiaccuukanuu, OCHOBaHUS [JIsi OOOOIICHHS |
CpaBHEHHS, KPUTEPUHU TTPOBOIMMOTO aHATN3a;

BOCIIPUHUMATb, (dhopMynupoBaTh u
peoOpa3oBhIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIaTENIbHbIC, eIUHUYHbIC, YACTHBIE U 0O0IIue,
YCIIOBHBIE;

BBISIBIISITH MaTeMaTUYECKHe
3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHBOPEYUS B
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(dakTax, JTaHHBIX, HAOIIOICHUSIX U YTBEPKIACHUSX,
npearaTh KpUTEPUU TUTST BBISIBJICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JenaTb  BBIBOJBI €  HCIIOJIb30BaHHEM
3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTD CaMOCTOSITENIbHO
JI0Ka3aTe’IbCTBA MAaTEMATUYECKHX YTBEPIKICHHIM
(mpsiMple W OT TMPOTHUBHOIO), BBICTPAaUBATH
apryMeHTallI0,  NPUBOAUTH  HPUMEPHI |
KOHTPIIPUMEPBI, OOOCHOBBIBaTH  COOCTBEHHBIE
CYXJIEHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pemieHus  y4eOHOU
3aJaud  (CpaBHUBAThb HECKOJBKO  BapHAHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOMSIIUNA C
yu€ToM CaMOCTOSITENIbHO BBIJICIIEHHBIX
KPUTEPHUEB).
ba3oBble nccienoBarejbckme 1eiCTBUSA:

HCII0JIb30BATh BOIIPOCHI KaK
UCCIIEIOBATENILCKUM ~ WHCTPYMEHT  IO3HAHMUS,
dbopMynupoBaTh BOIIPOCHI, ¢dukcupymomue
IPOTUBOpEUHE, npobiemy, yCTaHaBINBaTh
HUCKOMOE W JaHHO€, (OPMHPOBATH THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MIPOBOJTUTH CaMOCTOSITENIbHO
CIUTAHUPOBAHHBIN IKCIIEPUMEHT, HCCIIEOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
o0BbeKTa, SBJCHHS, TMpoIecca,  BBISIBICHUIO
3aBHCUMOCTEHl MEXITy OOBEKTaMH, SIBICHHUSMHU,
IIpoLEeccamy;

CaMOCTOATEIIEHO (dbopMynupoBaTh
0000mIeHnss M BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOIO  HAONIONEHUS,  UCCIIEJOBaHMS,
OLIEHUBATh JIOCTOBEPHOCTD MOJyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE
nporiecca, a TakKe BBIIBUTATH MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBIISITh neUIUTHI uH(popMaIuy,
JTAHHBIX, HEOOXOAMMBIX ISl OTBETAa Ha BOIMPOC H
JUIS peLIeHus 3ajiau;

BbIOMpaTh HH(OpPMALHMIO U3 HCTOYHHKOB
pa3IMYHBIX THUIIOB, aHAIIM3UPOBATh,
CHCTEMaTH3HPOBATh 17§ WHTEPIPETHPOBATH
uH(pOpMAIIMI0O  pa3jMYHBIX BUIOB U  (opm
NPEICTaBIICHHUS;

CTPYKTYypUPOBATH uH(pOpMaIHIo,
OpeACTaBIsATh €€ B pasIuuHBIX  QopMmax,
WITIOCTPUPOBATh IrpaUuecKy;




OLICHHMBATh HAAE&XKHOCTh HH(QOpPMAIMH O
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM,
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.
KoMMmyHHnKaTHBHbIE YHHBepcajibHbIe y4eOHbIE
aelcTBUA:

BOCIIPUHUMATD u dbopMynupoBaTh
CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LIEIAMU
0011IeHHUs, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX U NUCBMEHHBIX TEKCTax,
JlaBaTh IIOSICHEHUS 10 XOAYy PELICHUS 3aJayu,
KOMMEHTHPOBATH MMOJTYYEHHBIN pe3ysbTaT;

B XOJIe OOCYXICHHS 3a/1aBaTh BOIPOCHI IO
CYLIECTBY  O0CYXJaeMON TeMbl, MPOOJIEMBI,
permaeMon 3a7a4H, BBICKA3bIBaTh uJeu,
HallEJICHHbIE HA IOMCK PELICHHUs, CONOCTABIIATh
CBOM  CYXKJCHHS C  CYXKICHUSMU  JIPYyTUX
YYaCTHUKOB JMajora, 0OOHapy»XUBaTh paziudue U
CXOJCTBO TO3UIHMHA, B KOPPEKTHOH opme
(bopMyIUpOBaTh pa3HOTIACHUS, CBOM BO3PAKCHUS;

NPEACTABIATh  Pe3yibTaTbl  PELIEHUS
3a7]a4M, SKCIEPUMEHTA, UCCIEAOBaHMS, IMPOEKTA,
CaMOCTOSITENIbHO BBIOUPATh (pOpMAT BHICTYIIIICHUS
¢ yu€ToM 3aJa4y Mpe3eHTAlMd U OCOOEHHOCTEH
ayJIUTOPUHU
PerynsiTuBHble  YHUBepcaJIbHble  y4eOHbIE
HeicTBHUSA

Camoopranu3anmusi:

COCTABJISITh IUJIaH, aJIrOPUTM pELICHUs
3a/1aud, BBIOUpATh CHOCOO pEHICHUS C y4ETOM
MMEIOIINXCA pecypcoB u COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTUPOBATh u
KOPPEKTUPOBaTh BAPUAHTBHI PEIICHUU C YUYETOM
HOBOW MH(OpMaIUu.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh ~ HAaBbIKAMH  IO3HABATEJIbHOU
pediiekCMM  KaK ~ OCO3HAHUS  COBEPIIAEMBIX
JIEUCTBUA W  MBICIUTEIbHBIX MPOILIECCOB, HX
pe3yNbTaTOB, BIAJETh CIIOCOOAMU CaMOMIPOBEPKH,
CaMOKOHTPOJIA TpoLecca U pe3ysibTaTa pPEUICHUS
MaTeMaTU4YeCKOU 3a/1auu;

MPEABUICTh TPYAHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh TIPH pEUICHWU 3a/ladyd, BHOCHUTh
KOPPEKTUBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAWIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU
U YCIOBUSAM, OOBSICHATH MPUYUHBI JTOCTHKCHUS
WM HEJOCTUKEHUS PE3YNIbTaTOB JEATEIbHOCTH,
HaXOJIUTh OmunoKYy, JlaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:




MMOHUMATh U HUCIIOJIb30BATh NMPEUMYIIECTBA
KOMaHJAHOW ¥ WHIWBUIYyalbHOW paboOTBl mIpH
pelieHny yueOHBIX 3ajad, HNPUHUMATH LEJb
COBMECTHOM JIESITEIIbHOCTH, TUTAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pacipenesaTh
BUJIBI PA0OT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yaprar  paboThl, 0000mAaTh MHEHHS
HECKOJILKHX JIFOJICH;

y4acTBOBAaTh B IPYMNIOBLIX opmMax paboThI
(oOcyxmeHus, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbI» U UWHbBIE), BBINOJIHATH CBOK 4YacTb
paboTel W KOOPAMHHPOBATH CBOM JCHCTBHUS C
JIPYTMMHU YJ€HAMH KOMAaH]Ibl, OLIEHUBATh KaueCTBO
CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIUPOBAHHBIM y4acTHUKaMU

B3aMMOJIEUCTBHUS.

HNPEIMETHBIE PE3YJIbTATbBI
BIAJICHHE  METOJAAMH  JIOKa3aTEIbCTB,

NropuTMaMu peleHus 3ajady; yYMEHHE
bopMyIUpOBaTh  ONPEICIICHHS, AaKCUOMBI U
TEOPEMBI, MPUMEHSITD ux, MIPOBOAUTH

JIOKa3aTeNIbHbIE PACCYXKJIECHUS B XOJE pELICHUS
3a/1ay;

YMEHHE OIEpUPOBAThH MOHATUSMU: CTEIIEHb
yucna, JorapupM 4YHCla; YMEHHUE BBINOIHSITH
BBIUMCJIEHME 3HAYeHUM U  [peoOpa3oBaHUA
BBIPQXEHUI CO CTEMEHsSMU U Jorapudmami,

npeoOpazoBaHus JPpOOHO-PALIMOHAIBHBIX
BBIPAKECHMUI;

yMEHHue OTIepUpPOBATH MOHSTUSMU:
paloHaIbHBbIE, UPpaLMOHAIILHBIE,

MOKa3aTellbHbIE, CTENEHHbIE, JIorapu(pMUUECKHeE,
TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA,
UX CHUCTEMBI;

YMEHHE OIIEpUpPOBATH HOHSTUAMM:
GyHKIMS, HeNpepblBHAs (PYHKLMS, MPOU3BOAHASA,
nepBooOpasHasi, ONpeieIeHHbIN HHTErpal; yMeHue
HAXOJUTh MPOU3BOAHbBIE AIEMEHTAPHBIX (YHKIIH,
MCIIOJIb3YS CIPAaBOYHbBIE MATEpPUAJIbI; UCCIENOBATh
B OpocTedmux  ciay4yasx — QyHKUMH ~— Ha
MOHOTOHHOCTb, ~ HAaXxOJIUThb  HAuOONbIIME U
HauMEHbIINE 3Ha4YeHHss (QYHKUUN; CTPOUTH
rpadukd  MHOTOYJICHOB C  HCIIOJIb30BaHUEM
anmapara MaTeMaTU4YeCKOTO aHalu3a; MPUMEHSThH
IIPOU3BOJHYIO IIPU PELICHUM 3a/lad Ha JBUKCHHUE;
pemaTh MPakTUKO-OPUEHTHUPOBAaHHBIE 3aJjaud Ha
HauOoONbIINE M HAaUMEHbLIME 3HA4YEHHUs, Ha
HaXO0X/IeHNE IIyTH, CKOPOCTU U YCKOPEHHUS;

YMEHHE OIIEpUpPOBATH HOHSTUAMMU:
parmoHanbHas PyHKITUS, TOKa3aTeabHas PyHKITHA,
cTeneHHast QyHKIMsI, Jorapugmudeckas QyHKIus,
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TPUTOHOMETPHUYECCKHUE dbyHKIIHAH, oOpaTHbIe
(GyHKLIMU; yMEHHE CTPOUTH TpapUKd M3yYEHHBIX
(GyHKUUH, UCHOIB30BATh IPaGUKU IPU M3YyYEHUU
IIPOLIECCOB M 3aBHCUMOCTEW, MPU PELIEHUH 3a]a4
U3 JIpYyruX Yy4eOHbIX NpPEIMETOB M 3ahad U3
peaqbHOM  JKM3HHW;  BBIpaXaTtb  (opMylIamu
3aBUCUMOCTH MEXJly BEITUUYNHAMY;

YMEHHE peliaTh TEKCTOBBIE 3aJ1a4M Pa3HbIX
TUIOB (B TOM YMCJI€ Ha MPOLEHTHI, JOJIU U YacTH,
Ha JIBIDKEHHE, pPabOTy, CTOMMOCTb TOBAapOB H
yCIyr, HaJOIW, 3aJa4d K3 00JacTu YIpPaBICHUS
JUYHBIMU U CEMEHHBIMH (PMHAHCAMH); COCTABIIATh
BBID@)KEHUS, YPAaBHEHHUS, HEpaBEHCTBA U HUX
CUCTEMBl II0 YCIOBHIO 3aJayd, MCCIIEIOBAThH
HOJIy4EHHOE peleHue u OLIEHUBATh
NPaBIONI0I00HOCTh PE3YJIbTATOB;

YMEHHUE OIepUPOBAThH MOHATUSAMU: CpEHEE
apudmMeTnueckoe, MeauaHa, HauOoIbIIee |
HauMEHbIIEE 3HAYEHHUs, pa3Max, JAUCIEpCHs,
CTaHJApTHOE OTKJIOHEHUE YHUCIOBOrO Habopa;
yMEHHE U3BJIEKATD, UHTEPIPETUPOBATH
UHpOPMaLMIO, MPEJICTaBICHHYI B TaOnuLax, Ha
auarpaMmax, rpaukax, OTpa)karoIllyl0 CBOHCTBA
peasbHbIX IPOLECCOB M SABICHW; MPEICTABIATH
MH(OpPMaLIMIO C NMOMOIIbIO TAaOJUILl U AMATPAMM;
UCCIIeIOBaTh CTATUCTUYECKHE JaHHbIE, B TOM
YyHUClle ¢ NMPUMEHEHUEM IpaUyecKuX METOJO0B U
3JIEKTPOHHBIX CPEJICTB;

yMEHHE OIIepUpPOBATH HOHSTUSMU:
CllyyaliHBIi  ONBIT W clydaiiHOe COOBITHE,
BEPOATHOCTb  CIy4allHOTO  COOBITUS; YMEHHE
BBIUNCIIATh BEPOSTHOCTE C  HCIOJIb30BAaHUEM
rpauyeckux MeETOJIOB; MNPUMEHATh (HOPMYJIbI
CIOXKEHMSI WM YMHOXCEHMSI  BEpOSTHOCTEM,
KOMOMHATOpHbIE PaKThl U (POPMYJIbI IPU PELICHUH
3a7a4;  OLEHUBAaThb  BEPOSATHOCTU  PEAJbHBIX
COOBITHI; 3HAKOMCTBO co CIIy4aliHBIMU
BEJIMYMHAMHU; YMEHUE TPUBOAUTH IPHUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIAHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

YMEHHE ONEepUpOBaTh IMOHATUSMU: TOUKA,
npsiMasi, IJI0CKOCTb, NMPOCTPAHCTBO, JBYI'PaHHBIN
yroJ1, CKPELMBAIOLIUECS MTPSIMbIE, TapalIeIbHOCTb
U IEPIEHIUKYJIAPHOCTh MPSAMBIX U IIJIOCKOCTEM,
yroJl MeXAy HpsIMBIMHU, Yroll MEXIy NpsIMON U
IUIOCKOCTBIO,  YrOJl ~ MEXAY  IUIOCKOCTSIMH,
paccTosiHue OT TOYKM JI0 MJIOCKOCTH, PacCTOSTHUE
MEXIY IPSIMBIMH, paccrosiHue MEXIY
IUIOCKOCTSIMU; ~ YMEHHME  HCHOJb30BaThb  IpH
pelIeHNH 3a7ay H3Y4YeHHBbIe (aKThl U TEOPEMBI
IUIAHUMETPUH; yMEHUE OIIEHMBAaThb pa3Mephl
00BEKTOB OKPY’KAIOIIEro MUPA;




yMEHHE OTePUPOBATH HOHATUSMHU:
MHOTOTpPAaHHHMK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajuielienurnes], npu3Ma, nupaMuaa, Gurypa u
MOBEPXHOCTh BpALIEHUS, LUIMHIADP, KOHYC, IIap,
chepa, ceueHus GUrypbl BpAICHHUS, TJIOCKOCTb,
Kacaromiascsi cepsl, IIUHIPA, KOHYCA, IIOMIAb
MOBEPXHOCTH  MUPAaMHIbI, IPHU3MBI, KOHYCa,
MWIMHIpa, T[omanak cdepel, o00beM KyOa,
HPSMOYTOJIBHOTO TapasUie/ienuIe/ia, MTHpaMUIb,
pU3MBbI, UWIMHIpaA, KOHYyca, lIapa;, YMEHHUE
U300pakaTh MHOTOIPDAHHUKA U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUsS OT PYKH, C I[OMOILBIO
YEPTEXKHBIX ~ HMHCTPYMEHTOB U  3JIEKTPOHHBIX
CPE/ICTB, YMEHHE pAacCIO3HaBaTh CHMMETPUIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATDH MPABHIIBHbIC

MHOT'OI'PAHHUKH;

yMeHue OIIEpUPOBATH MOHATUSAMU:
JBW)KEHUE B MPOCTPAHCTBE, MOJ0OHBIE (PUTYPHI B
IIPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOILEHUE

IIoIaAel MoBEpXHOCTEH W 00bEMOB MOJOOHBIX
¢Guryp npu perieHuu 3aay;

YMEHHE  BBIYHUCIATHL  T'€OMETPUYECKHUE
BENIMYMHBI (ATMHA, YTOJ, IUIOmAnb, OOBEM,
IUIOINAJb TOBEPXHOCTH), MCIIONB3Ysl HM3y4YEHHBIE
(GOpMyJIBI U METO/IBI;

YMEHHE OIIEpUPOBATH HOHSTUAMM:
IPSIMOYTOJIbHAs CUCTEMa KOOPJIMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPIMHATBl BEKTOPA, CKAJISAPHOE
IIPOU3BENICHUE, YTOJI MEXJy BEKTOpamMH, CyMMma
BEKTOPOB, IIPOM3BEICHUE BEKTOpPAa Ha YHCIIO;
HaXOJUTh C TMOMOLIbI0 M3YyYEHHBIX (opmyIn
KOOpAMHATBl CEPENMHBI OTpE3Ka, pPACCTOSIHUE
MEXly IBYMSI TOUKaMU;

YMEHHE BBIOMPATH MOAXOALINH
U3YYEHHBI MeTOoJ i  pellieHus  3ajJayd,
pacrio3HaBaTb ~ MareMaTHuyeckue  (akTel U
MaTeMaTUYeCKUe MOJAEIM B TNPUPOAHBIX H
OOIIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE; YMEHHE
IPUBOJIUTH MPUMEPHl MAaTEMATUUYECKUX OTKPBITHH
POCCHUICKON U MUPOBON MaTEMaTUYECKON HAYKHU.

yMEHHE cBOOO/IHO ONepupoOBaThH
NOHATUAMM: CTENEHb C LEIbIM II0Ka3aTeleM,
KOpPEHb HAaTypaJbHOM CTENEHH, CTElNeHb C
pallMOHaJIbHBIM  II0Ka3aTeleM,  CTENEHb  C
JIEHCTBUTEIbHBIM (BEIIECTBEHHBIM) TIOKA3aTeleM,
JorapupM UHCIA, CHUHYC, KOCHHYC U TaHIEHC
MIPOU3BOJIBLHOTO YUCIIA;

yYMEHHE OIIEpUpPOBATH MOHSTUAMM:
TOKJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPABHEHHMHU M
HEPABEHCTB, PaBHOCHJIBHOCTD ypaBHEHUH,
HEPABEHCTB " CHUCTEM, paloHaIbHBbIE,




UppalMOHaNIbHbIe, TOKa3aTelbHbIC, CTCICHHBIC,
JorapupMHUEcKue, TPUTOHOMETPHUYECKHE
ypaBHEHUs, HEPABEHCTBA U CHUCTEMbBI; YMEHHE
pematb ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C
NOMOIIBIO  pAa3NUYHBIX  IPUEMOB;,  peIaTh
yYpaBHEHHs, HEpPaBEHCTBA M  CHCTEMBI  C
napameTpoM; IPUMEHSTh ypaBHEHHS,
HEpaBEHCTBA, WX CUCTEMBbl IS PEIICHHS
MaTeMaTHYeCKUX 3aJad W 3aJad U3 passInuHbIX
oOnacTell HayKu U peallbHOM JKU3HH;

yMeHHe CBOOOIHO OIIEpUPOBATH
HOHATUSAMH:  Tpapuk  ¢yHKUMH,  oOpaTHas
byHKIMSI, KOMIO3UIMA (DYHKIMH, JIMHEHHAS
¢dyHkuus, KBagpaTUuHas (YHKIHS, CTEHCHHAs
byHKIHS c LEJTBIM MIOKa3aTeleM,
TPUTOHOMETpHUYECKHE  (YHKIHUH, oOpaTHbIe
TpUTOHOMETpHUYecKue (PyHKIMU, OKa3aTeabHAs U
norapumuueckas (yHKIHH;, YMEHHE CTPOHUTH
rpaduky (yHKIUH, BBIIOIHATH MPEOOPa3OBAHUS
rpaduxkoB QyHKIUH;

YMEHHE HCHOJIb30BaTh rpaduku (QyHKIHHA
JUIS. M3y4EHUS TPOLECCOB M 3aBUCHMOCTEH IpH
pelIeHnn 3a1a4d U3 APYrux y4eOHBIX MPEIMETOB U
U3 peaJbHOM JKU3HH; BBIpaXKarh (opMyJaMH
3aBHCUMOCTH MEX/1y BEITUYNHAMH;

yMEHHE cBOOOIHO OTepUpOBAThH
MOHSITHSIMH: YETHOCTh (DYHKIIMU, TIEPHOANYHOCTD
byHKIIH, OTPaHUYEHHOCTh byHKIIH,

MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (yHKIHH,
HauOoJIbIlIee U HAUMEHbIIIee 3HAYeHUS (PYHKIIHH Ha
POMEXKYTKE; YMEHHE IPOBOJUTH HCCIIECAOBAHHE
INZINIVIH

YMEHHE UCIIOIB30BaTh CBOWCTBA U TpapuKu
GyHKIMH U1 pelieHus] ypaBHeHUN, HEPaBEHCTB U
3amad ¢ mapamerpamu; — u3o0paxkaTh — Ha
KOOPJIMHATHON IUIOCKOCTH MHOXECTBa pelleHHH
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM

yMeHue CBOOOTHO OIepUpPOBATH
MOHATUSIMH: JIBIDKEHHE, TMapajuIebHBIA TepeHoc,
CUMMETpUS Ha IUJIOCKOCTM U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOMO00MS, TMOJO0OHBIE
burypbl; yMeHHE paclo3HaBaTb paBHBIE U
nogo0HbIe (UTYpHl, B TOM YHCJIE€ B TMPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE MCIIOJIb30BaTh
TeOMETPHUYECKUE OTHOIIICHWSI, HaXOJIUTh
reOMeTpUYECKUe  BEJIMYMHBI  (UIMHA,  YTOJ,
MJI0MIah, 00BEM) TIPH PEUICHUHN 3a/1ad U3 JIPYTUuX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HU




