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1. HOACHUTEJIBHASA 3AIINCKA

OobmeoOpa3oBaTenbHas  ydeOHas OUCHUIUIMHA «MareMmaruka: aiareOpa W Hadaia
MaTeMaTUYeCKOTO aHaJn3a; TeoMeTpus» (nmanee — «MaremaTukay) M3y4JaeTcsi B
OI'BIIOY «BTXKT Koctpomckoit obmacTti» (maiee TEXHUKYM), pEaTU3YIOIIEM
oOpa3oBaTeNnpHyl0 MPOTpaMMy CpeAHero olmiero oOpa3oBaHMs B Ipeneiax
OCBOGHHUSI OCHOBHOW mMpodeccHoHaNbHON oOpa3oBarenbHON mporpamMmbl  CIIO
(OIIOIT CIIO) Ha ©6a3e OCHOBHOTO OOmHIEro oOOpa30BaHUs MPU  TOJATOTOBKE
KBaU(UIIMPOBaHHBIX pabounx. Pabouas mporpamma pa3paboTaHa Ha OCHOBE
tpeboBanmii ®I'OC cpennero odmiero odpazoBaHusl, MPEABIBISIEMBIX K CTPYKTYpE,
CONICPKAHUIO W pe3yJIbTaTaM OCBOCHHS YYEOHOW IUCIUIUIMHBI «MaTemaTuka», B
COOTBETCTBUHM ¢ PeKOMEHIAIusMHu 10 OPTaHW3alliy TIONYYCHHs CPEIHETO O0IIero
oOpazoBaHMsi B TIpeleliax OCBOCHHUS 0O0pa3oBaTEIbHBIX MPOTPAMM  CPEIHETO
npodecCHoHaIbHOTO0 00pa30BaHus Ha 0a3e OCHOBHOI'O OOIIEro 00pa3oBaHHS C YU4ETOM
TpeOoBaHMil (efepanbHbIX TOCY/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U
nojiyduaemMoil mpodeccud  cpeaHero MpoQecCHOHANBHOrO 00pa3oBaHusl  (ITUCHMO
JlenaprameHTa rocyJapCTBEHHON MOJUTUKU B cepe MOATOTOBKU pabodyux KajJpoB U
JITTO Muno6pHayku Poccun ot 17.03.2015 Ne06-259).

Conepxanyue mporpaMMbl Y4eOHOW JIUCHUIUIMHBI «MaTeMaTthka» HalpaBiIeHO Ha
JTOCTHKECHUE CIICTYIONIUX LeJIei:

so0ecrnieyeHne cHOPMUPOBAHHOCTH TPENICTABICHUN O COLUATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMAaTHKH;

co0OecrieueHre  C(HOPMHUPOBAHHOCTH  JIOTHYECKOTO,  aJITOPUTMHUYECKOTO U
MaTEMaTHYCCKOTO MBIIILJICHUS;

so0ecrnieyeHre c(hOPMUPOBAHHOCTH YMEHUHN MIPUMEHSTD MOTYyYEHHBIE 3HAHUS TIPH
PELIECHUY Pa3JIMYHbIX 33/1a4;

so0ecrieueHre CHOPMUPOBAHHOCTH MPEACTABICHUM O MaTEeMaTHKe KaK 4YacTH
0OIIECYCIIOBEYECKO  KYJBTYPhl, YHUBEPCAJIbHOM S3BIKC HAYKH, IIO3BOJISIOIICM
OIMCHIBATh M U3Y4aTh PEAIbHBIC MPOIICCCHI U SBIICHUSI.

B pabouyro mporpamMmy BKIIIOUEHO COJEpKaHHUE, HampaBlieHHOE Ha (popmMupoBaHHUE y
CTYJICHTOB KOMITETEHIIUNA, HEOOXoMUMbIX sl kadecTBeHHOTO ocBoenust OIIOIT CITO
Ha ©0a3e OCHOBHOTO OOIIero o0Opa3oBaHUs € TIOJYUYEHHEM CPEIHEro OOIIero
o0pa3oBaHMs; MPOTPAMMBI TIOJITOTOBKU KBATH(PHUITUPOBAHHBIX pa0OUHX.



1.1 OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIAHBI
«MATEMATHKA:

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A; TEOMETPUSA»

MartemaTuka sBisieTcss (pyHIaAMEHTaIbHOW 00IIe00pa3oBaTEIbHON TUCHUIUIMHON CO
CJIOKHMBIIUMCS YCTOWYUBBIM COJEp>KaHUEM U OOLUIMMH TpeOOBaHUSIMH K TMOATOTOBKE
oOyuaromuxcs. B TexHukyme, peanusyronemM o0pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHErO
oOmero obpaszosanus B npenaenax ocsoenust OIIOIT CITO na 6a3e 0CHOBHOIO 0O0IIETo
o0pa3oBaHusl, U3y4YCHHE MaTEMaTUKH HMEET CBOM OCOOECHHOCTH B 3aBUCUMOCTH OT
npodusis mpodeccruonanbHoro ooOpaszoBanusd. [lpum ocBoenun  mpodeccuit CIIO
TEXHUYECKOT0 Mpoduisi NpodecCHOHATBLHOrO 00pa30oBaHUS MaTeMaTHKa W3Yy4aeTcs
Oonee yray0OnaeHHO, Kak MpoduiibHAs ydeOHas AUCITUIUIMHA, YIUTHIBAIOIIAs CIIeIA UKy
OCBaMBaeMbIX Mpodeccuil. ITO BBIPAXKAETCA B COJAEPKAHMH OOYYEHHS, KOJUUYECTBE
9acoB, BBIICTSEMBIX Ha U3YYCHHE OTACIBHBIX TEM MPOTPaMMBbl, TTyOMHE MX OCBOCHHUS
CTyJAEHTaMH, OOBbEME U XapaKTepe NPAKTUUECKUX 3aHATHI, BUIAX BHEAyJIUTOPHOU
CaMOCTOSITENIbHOM  paboThl  cTyaeHToB. OOmuMe Leau MU3yYeHUs MaTeMaTUuKU
TPAJIULMOHHO PEATU3YIOTCS B UEThIPEX HAIIPABJICHUSAX:

1) obiiee mpeacTaBieHre 00 UIESIX U METOJIaX MAaTEMATUKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBnajeHue HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BocIUTaTEIHLHOE BO3/ICHCTBUE.

[Ipodpunmzarnus 1eneil mMaTeMaTHYECKOTO OO0pa30BaHUA OTpakaeTcs Ha BBIOOpE
OPUOPUTETOB B  OpraHu3aluud ydeOHOW jaedrenbHOCTH  oOyvarommxcs. s
TEXHUYECKOro mpoduiis npodeccuoHaibHOro o0pa3oBaHus BEIOOD 1€l cMelaeTcs B
MparMaTU4eCKOM HAaMpaBJICHUH, MPEAyCMATPUBAIOIIEM YCUJICHHE H PaclIMpeHue
MPHUKJIATHOTO XapaKTepa U3yYeHUsS MATeMaTHUKH, TMPEMMYIIeCTBEHHON OpHUEHTAINH Ha
QITOPUTMUYECKHUM CTUIIb IO3HABATEIBLHON JAESITEIbHOCTH.

N3yuenne marematku Kak npoduiabHOM  00meoOpazoBarenbHONM  yueOHOM
JTUCIMIUTMHBI, YYUTHIBAIOMIEH Ccrenn(uKy OCBaMBAa€MbIX CTyIeHTaMu  mpodeccuu
CIIO, oGecnieunBaeTcs:

'BBI60pOM Pa3INYHLBIX ITOAXO0A0B K BBEACHHUIO OCHOBHBIX HOHHTHﬁ;

*dbopMUpPOBAaHHEM CHUCTEMbI Y4YeOHBIX 3aJaHuii, oOecreunBaromux 3SHPEeKTUBHOE
OCYILIECTBJICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

*00O0TallEHNEM CIEKTpa CTHJIEH Y4yeOHOW MAEsITeNbHOCTH 3a CYET COIJIACOBAHUSA C
BEIYIIUMHU JIEATETbHOCTHBIMUA XapaKTEPUCTUKAMU BBIOPAHHON TIpodeccui.



[IpodunpHas cocTaBnsomas OTpakaeTcs B TPEOOBAHUAX K MOJATOTOBKE O0yUYaOIIUXCS
B YaCTH:

*00IIel  CcHCTeMbl  3HAHM:  COJAEp)KaTelbHbIE  MPUMEPHl  HCIOJB30BaHUS
MaTEeMaTHYECKUX UIeH U METOJIOB B MPO(ECCUOHANBHON 1eATEeIbHOCTH;

*YyMEHHUIM: pa3aIndue B OBHE TPEOOBAHUM K CJIOKHOCTH IIPUMEHIEMBIX aJITOPUTMOB;
b

*IIPAKTHUYECKOTO VCTIOJIb30BaHUs OpUOOpPETEHHBIX  3HAHUM U YMCHUMU:
WHAUBUAYAIBHOTO Y4YEOHOrO OMbITa B TOCTPOCHHUM MAaTEMaTHYECKHX MOJIETIeH,
BBITIOJIHEHUH UCCIIEIOBATENBCKUX ITPOEKTOB.

Takum oOpa3zoMm, peanm3anus COJACpKaHHS y4eOHON TUCIUIUIMHBI OPUEHTHUPYET Ha
MIPUOPUTETHYIO POJIb MPOILECCYATbHBIX XaPAKTEPUCTUK YUEOHOU padOThI, 3aBUCSIINX
ot mpodmis mpodeccHoHaTFHOTO 00pa30BaHUs, MOMYUYEHHUS OIBITA HMCIIOIb30BAHUS
MaTEMaTUKH B COJEPXKATEIbHBIX M MPOPECCHOHAIBHO 3HAYUMBIX CUTYyaIUsX IO
CpaBHEHUI0O C (OpPMaATBHO-YPOBHEBBIMH  PE3YJIbTATUBHBIMH  XapaKTEPUCTUKAMU
oOyuenusi. CojnepkaHve y4eOHOM IUCHUIUIUHBI pa3paboTaHO B COOTBETCTBUH C
OCHOBHBIMHU COJICPKATEIHHBIMU JTUHUSAMUA O0yUYEHUSI MaTEMAaTHKeE:

sasireOpavyeckasl JIMHUS, BKJIIOYAIOLIAs CHCTEMAaTH3alMI0 CBEJIECHUHW O YHuciax;
M3yUYCHHE HOBBIX U O0OOIIECHUE paHEee M3YUCHHBIX Olepaluii (BO3BEJECHHUE B CTEIEHb,
W3BJICYEHUE KOpHS, JIOrapu(pMUpPOBAHHE, CUHYC, KOCHUHYC, TAHT€HC, KOTAHIE€HC W
oOpaTHbIE K HHM); H3yYE€HHE HOBBIX BHUJOB YHCIIOBBIX BBIpAXEHUU U (HOPMYIT,;
COBEPIIICHCTBOBAHUE TMPAKTHUYECKMX HABBIKOB M  BBIYUCIUTEIBHOW  KYJIBTYpHI,
pacHIMpeHre U COBEPIICHCTBOBAHUE alreOpandecKkoro ammapara, copMupoBaHHOTO B
OCHOBHOM IIIKOJIC, U €r0 NMPUMEHEHHE K PEIICHUI0 MAaTEeMaTUYECKUX U TPUKIATHBIX
3azay;

*TEOPETUKO-(QYHKIIMOHATIbHAS JIMHUS, BKJIIOYAOIIAs CUCTEMATH3aLUI0 U pacllupeHHe
CBEJIEHUI O (PYHKUUSAX, COBEPIICHCTBOBAHUE TIpapUUECKUX YMEHUMN; 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU M METOJaMH MATEMAaTHYECKOr0 aHaju3a B 00beMe, MO3BOJISIOIEM
UCCJIEOBAaTh d3JIEMEHTapHble (YHKIMM M pemaTh NpOCTEHIINE T€OMETPUYECKUE,
(du3nuecKue u Ipyrue NpuKIaJaHble 3a/1auu;

*JIMHUS YpaBHEHUW U HEPABEHCTB, OCHOBAaHHAas Ha MOCTPOCHUU M HCCIICIOBAHUU
MaTeMaTHYECKUX MOJIeNIeH, TepeceKarnascs ¢ aareOpandyeckol U TEOPETUKO-
(GYHKIIMOHATBHOM JTUHUSMHU M BKJIIOYAIONIASl Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKHU
anreOpandeckux MpeoOpa3oBaHUil ISl PEIICHUS YpaBHEHUW, HEPABEHCTB M CHUCTEM;
dbopMupoBaHrEe CIIOCOOHOCTH CTPOWTH U WCCIEAOBATh NMPOCTEHIITNE MaTeMaTUYECKHE
MOJIEIM TPU PEHICHUU NPUKIATHBIX 3a4ad, 3aJlad M3 CMEKHBIX M CIEIHUaTbHBIX
JUCLIUTLINH;



sTeOMETpUYECKass  JIMHMS,  BKJIIOYAONIAsh  HarjsigHble  OPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (UTypax M HU3YYEHUE HX CBOMCTB, (popMuUpOBaHHE U pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOpaKeHUs, pa3BUTUE CIOCOOOB T'€OMETPUUECKUX H3MEPEHHIA,
KOOPJIMHATHOTO U BEKTOPHOTO METOOB ISl PEIICHUS] MAaTEMAaTUYECKUX M MTPUKIIATHBIX
3ajay;

*CTOXAaCTUYECKasl JIMHWSA, OCHOBaHHAs HAa pa3BUTUM KOMOWHATOPHBIX yMCHHIA,
NPEJCTABICHUNA O BEPOATHOCTHO-CTATHCTUYCCKUX 3aKOHOMEPHOCTSX OKPY)KAIOIIETo
MUpa.

N3zyuenue o0mieoObpazoBaTenbHON Y4eOHOU AUCIUILIMHBI «MaTeMaTukay 3aBepIiaeTcs
MOJBEICHUEM HTOTOB B (OpME HSK3aMEHa B pPaMKax IPOMEKYTOYHOU aTTecTalluu
CTyleHTOB B mpouecce ocBoeHus: ocHoBHOM OIIOII CIIO ¢ momy4yeHueM CperHero
00111er0 00pa3oBaHUMU.



1.2 MECTO YUYEBHOMH JJUCHOUIIJIMHBI B YYEFHOM ILJIAHE

VYueOnas aucuurinHa «MaTtemaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHaIn3a;
TreOMETpUsD SIBIISIETCS Y4YEOHBIM MPEIMETOM O00s3aTeNbHON NpPEeaIMETHOW 00JacTH
«Marematuka u uapopmarukay OI'OC cpeanero odmiero oOpasoBanus. B TexaHukyme,
peanusyrolieM o0pa3oBaTelbHYI0 NpOrpaMMy CpeAHero ooOmero o0pa3oBaHUS B
npenenax ocoeHuss OIIOII CIIO nHa 0a3e ocHOBHOro obmero oopasoBaHusi, yueOHas
aucuumiuHa «MaTtematuka» u3ydaercss B 00I1€00pa3oBaTENbHOM IMKJIE y4eOHOTro
wana OIIOIT CIIO na 6a3ze ocHOBHOTO 00I1Iero oOpa3oBaHus. B yueOHBIX MIaHaX
[MITKPC mucrumamHa «MaTtemaTHKa» BXOJHWT B COCTaB OOIIMX 00IIe00pa3oBaTEIbHBIX
y4eOHBIX AUCHHUIUINH, (POPMUPYEMBIX U3 00s3aTEIbHBIX

npeaMetHbix obnacteid ®I'OC cpennero odiiero odpazoBanus, 1as npodeccuii CIT1O
TEXHUYECKOTO MpoQuiisi NpodhecCHOHAIBHOTO 00pa30BaHusl.



1.3 PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUILINHBI

OcBoenue coaepkanusi y4eOHOW JUCHUIUIMHBI «MaTtemaTuka» oOecreunBacT
JOCTIDKEHUE CTYICHTAMHU CIICAYIOIINX PE3YIbTATOB:

¢ JMYHOCTHBIX:

— c(opMHPOBAHHOCTh MPEACTABICHUNA O MaTeMaTUKE KaK YHHUBEPCAIBHOM SI3bIKE
HAyKH, CPEACTBE MOJIECIUPOBAHUS SIBJICHUA H TMPOLECCOB, HAEAX U METOJax
MaTEMAaTHKH;

— TIOHMMaHWE€ 3HAYMMOCTH MAaTEeMaTHKH JJs Hay4YHO-TEXHHYECKOTO Mporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K 4YacTH O0OIle4YeroBe4YeCcKOn
KyJIbTypbl uYepe3 3HAaKOMCTBO C HCTOpPHUEH pa3BUTHUA MaTEMaTHKH, 3BOJIOLUEH
MaTEeMaTHUYCCKUX UICH;

—  pa3BUTHE JIOTUYCCKOTO  MBIIUICHUS, IPOCTPAHCTBEHHOTO  BOOOpPaXKCHHUS,
QITOPUTMUYECKON KYJIBTYpPbl, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM IS
Oynymeld MpopEeCCHOHAIBHON ACATCIBHOCTH, IS IPOJOJDKCHHUS O00pa30BaHUS U
caM0o00pa3oBaHus,

— OBJIQJICHUE MATEeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM >KU3HHU, JUIsl OCBOCHUSI CMEKHBIX €CTECTBEHHO - HaYYHBIX JUCLMILUIMH U
JTUCIUTUIMH TPOo(eCcCUOHATBHOTO IUKJIIA, JJIA MOTy4YeHUss 00pa3oBaHusl B 00JIacTAX, HE
TpeOYIOIUX YIITYyOJICHHOM MaTeMaTU4eCKON MOJrOTOBKH;

— TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKECHUN BCEH KW3HM; CO3HATEILHOE OTHOIIEHHWE K HEMPEPhIBHOMY OOPa30BaHHIO
KaK YCJIOBHUIO YCIIEITHOM MPO(PECCUOHAIBHON U OOIIECTBEHHOM JCSITEIbHOCTH;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOW W OTBETCTBEHHOM
NEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBarenbHOM, 00IIECTBEHHO TOJIE3HON, YIEOHO-UCCIE0BATEIbCKOM, TPOSKTHOM U
APYTUX BUIAX AEATEIbHOCTH,

— OTHOLICHHEC K HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTU KdK BO3MOXHOCTH Y4YaCTHA B
PCUICHUHU JINYHBIX, O6HleCTBeHHI)IX, rocyaiapCTBCHHBIX, O6I]_IeHaI_II/IOHaJ'H>HBIX HpO6HCM;

* MCTAIIPpCAMCTHBIX

— YMCHHUC CaMOCTOATCIIbHO OIPCACIATh HCIN JCATCIBbHOCTH MW COCTABJIATH IIJIAHBI
ACATCIIBHOCTHU, CAMOCTOATCIIbBHO OCYHICCTBIIATH, KOHTPOJHUPOBATH U KOPPCKTHPOBATH
ACATCIBbHOCTD, HUCIIOJIB30BAaTh BCC BO3MOJXKHBIC PECYPChI JJIsL JOCTHIKCHUA



IIOCTaBJICHHBIX I.[CJ'IGI\/'I n pcaiM3ally INIAHOB JCATCIIBHOCTH, BBI6I/IpaTB YCIICHIHBIC
CTpAaTCIrur B pa3/IMYHbIX CUTYAlUAX ]

— yMEHHE MNPOAYKTUBHO OOMIAThCS M B3aUMOJEHCTBOBATH B IPOIECCE COBMECTHOM
JESITEIbHOCTH, YYUTHIBATH MO3UIMHU JIPYTHUX YYACTHUKOB NEATEIBHOCTH, 3(PPEKTUBHO
pa3pelaTb KOHQJIUKTHI;

— BJIaJICHUEC HaBBIKAMHU MO3HABATEIBHOMN, Y4EOHO-UCCIIENOBATENLCKON W IMPOEKTHOMN
JESTENIbHOCTH, HABBIKAMHM Ppa3pelIeHHs] Mpo0sieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB DELIECHUS MNPAKTUYECKUX 3a]a4, INPUMEHEHUIO
Pa3IMYHbIX METOJIOB MIO3HAHUS;

— TFOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM WH(OPMAIMOHHO-TI03HABATEIbHON
JNEATEIbHOCTH, BKJIIOYas YMEHUE OPUEHTHUPOBATHCA B PAa3JIUYHBIX HCTOYHUKAX
uHbopMaIlM, KPUTUYECKH OICHWBATh M  HHTEPIPETHPOBATH  MHGOPMAIIHIO,
MOJy4aEMYIO U3 PA3JIMYHbIX HCTOYHUKOB;

— BJIIQACHHUC A3BIKOBBIMU CPCACTBAMH: YMCHHUC SICHO, JIOTHMYHO W TOYHO H3JIaraTb CBOIO
TOUYKY 3pCHH:A, UCIIOJIBb30BAaTh AACKBATHBIC A3BIKOBBLIC CPCACTBA,

— BJIaACHHC HAaBBbIKaMH I103HABATEIILHON pe(bHeKCI/II/I KaK OCO3HaHHsd COBCPIIACMBIX
HGﬁCTBHﬁ N MBICIIMTCIIBHBIX ITPOICCCOB, UX PC3YIILTATOB H OCHOBaHI/II‘/II, I'paHuIl CBOCTO
3HAaHHA U HC3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3aAa4 U CPCACTB IJI1 X OJOCTUKCHUA,

— LEJCYCTPEMJIEHHOCTh B IOUCKAaX M MPUHATUU PELICHUM, COOOPa3UTENbHOCTh U
UHTYUIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUN;  CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IpCAMCTHBIX:

— c(hopMUPOBAHHOCTH MPEACTABICHUN O MAaTEMATUKE KaK 4acTH MHUPOBOU KyJIbTYpbl U
MECT€ MaTEeMaTHUKW B COBPEMEHHOM IMBWIM3ALUM, CIOCO0aX OMHCAHUs SIBJICHUMN
pEAIbHOTO MUpPa HA MATEMATUYECKOM SI3BIKE;

— c(OPMUPOBAHHOCTH MPEJCTABICHUNH O MAaTEMaTHUYECKUX MOHATUSAX KaK BaKHEUIINX
MaTeMaTUYECKUX MOJEIAX, MO3BOJIIOIINX OMUCHIBATE U U3Yy4YaTh pPa3HbIC MPOLIECCHI U
SIBJICHUS; TIOHUMAaHUE BO3MOXHOCTH aKCUOMATUYECKOTO MOCTPOECHUS MAaTEMaTUYECKUX
TEOpUH;

— BJIAACHUEC METOJaMU JOKa3aTCJIbCTB U aJITOPUTMOB PCIICHHA, YMCHHUC UX IIPUMCHATD,
IMPOBOJAUTL JOKA3aTCIIbHBIC PACCYKACHHA B XOA€ PCHICHUA 3a1a4;

— BJIQJACHUC CTAHAAPTHBIMH IIPHUEMAMH PCHICHUA pallMOHAJIBHBIX W HPpAlMOHAJIbHLBIX,
IMOKa3aTCJIbHbIX, CTCIICHHLIX, TPUI'OHOMCTPHYCCKHUX ypaBHeHI/Iﬁ N HCPABCHCTB, HX
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CHUCTEM; HUCMOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHUCIE JIJIsl IOUCKA
YT PEUICHUS U WILTIOCTPAILIMU PEIICHUs] YPABHEHUN U HEPABEHCTB;

— c(hOpMUPOBAHHOCTh TPENCTABICHUN 00 OCHOBHBIX IOHATHUAX MATEMATHYECKOTO
aHaJM3a U MX CBOWMCTBAaX, BIAJICHUC YMCHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIHIA,
UCIIOJIb30BAHUE TIOJYYEHHBIX 3HAHUW JUIsi ONUCAHWS W aHalW3a PeajbHbIX
3aBUCHUMOCTECH;

— BJIaJICHHE OCHOBHBIMU MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, UX OCHOBHBIX CBOHCTBax; C(OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh
reoMeTpuyeckue (GUrypbl Ha deprexax, MOJECISX U B pealbHOM MUpPE; MPUMEHEHUE
U3YYEHHBIX CBOMCTB TeOMETpUYEeCKUX GUryp v opmys Juisi pelieHHs] TeOMETPUUECKUX
3a/1a4 U 3aa4 C MPAKTUYECKUM COJICP>KaHHUEM;

— c(hOpMHUPOBAHHOCTh MPEACTABIEHUN O Tpoleccax U SBICHUAX, HMEIOLIUX
BEPOSATHOCTHBIA XapakKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PpEATBHOM MHDE,
OCHOBHBIX TOHSATHSAX 3JJIEMEHTAPHOM TEOPUM BEPOSITHOCTEM; YMEHWW HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUIINX NPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYNH;

— BJIAACHHUC HABBIKAMHU HCIIOJIb30BAHHA TOTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpU
PCUICHUHA 3aaa4.
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2. COIEP KXAHUE YUYEBHOU JUCHHUIIJINHBI
Beenenue

MaremaTtuka B HaYKC, TCXHHUKC, 3KOHOMHUKC, I/IH(l)OpMaHI/IOHHI)IX TCXHOJIOTHAX H

NPAaKTUYECKON JaedaTenbHOCTU. Llenmu u 3amaun M3ydeHuss MaTeMaTUKH MPH OCBOCHUH
npodeccuit CIIO.

2.1 AJITEBPA
PasButHe noHATHA 0 YUCTE

L[GJIBIC N paduOHAJIBHBIC  YHCJIA. I[eﬁCTBHTGJIBHBIG qucia. HpH6HI/I)K€HHI>IC
BBIYMCJICHHSI.

KomIuiekcHsle yuca.
Kopuu, crenenu u sorapupmsi

Kopuu u crenenn. KopHu HaTypanpHOM CTENEHU U3 YUCa U UX CBOWCTBA. CTEIEHM €
palMOHAIIBHBIMA ~ TIOKa3aTelnsiMH, WX CcBOMCTBA. CTeneHW ¢ JIEWCTBUTEIBHBIMU
nokasaressiMi. CBOICTBA CTENEHU C IEHCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapupm. Jlorapupm uymcaa. OCHOBHOE  JOrapu(pMUYECKOE  TOMKIAECTBO.
Jlecatuunble W HaTypajbHble Jjorapudmel. IlpaBuna aeiicTBuii ¢ norapudmamu.
Ilepexon kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajredopamveckux BbIpaxeHuii. [IpeoOpa3oBaHue palvoOHAIbHBIX,
UPPALMOHATBHBIX, CTETICHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX BBIPAKECHUH.

IIpakTHUYecKkue 3aHATHS

Apudmerrnyeckue NEUCTBUS HAJ YMCIaMH, HAXOXJICHUE MPUOIUKEHHBIX 3HAYCHUU
BEJIMYMH W TOTPEUIHOCTEN BbIYMCIICHUN (aOCOMIOTHOM MU OTHOCUTEILHOM), CpaBHEHHUE
YHUCJIOBBIX BBIPAKCHUMU.

Brruncnenue u cpaBHEHHE KOpHEW. BBINOJIIHEHME pacueToB ¢ paaukaiamu. PemieHue
UPPALUOHAIBHBIX ypaBHEHUMU. HaxoxkaeHune 3Ha4YeHWi CTENEeHEHW C pPaluvuOHAIbHBIMU
nokazatenssmu. CpaBHeHue crerneHel. [IpeoOpa3oBaHusi BBIpaKEHUN, COIEPIKAIIUX
creneHu. PelleHue T1OKa3aTenpHBIX YpaBHEHUU. PelleHue mpUKIagHBIX —3a1ad.
Haxoxnenue 3HaueHuil yorapudma 1O MPOU3BOJBHOMY OCHOBaHHUIO. Ilepexom oT
OJIHOTO OCHOBaHMS K JpyroMy. BeluucieHue u  cpaBHEHHE JIOTapu(pMOB.
JlorapudmupoBaHue U MOTEHIIMPOBaHUE BhIpakeHUH. [IpuOanKeHHbIe BBHIUUCICHUS U
peIIeHus MPUKIAIHBIX 3a7a4. Pemenue norapuMudecKkux ypaBHCHHM.
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OCHOBBI TPUTOHOMETPUU
OcHOBHBIE MOHATHSA

Pamnannas wmepa yrna. BpamarensHoe nBwxeHue. CHHYC, KOCHHYC, TaHI'€HC U
KOTaHreHc uuciia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA DopMyIsl
npuseneHus. @opmyisl cioxenus. @opmyisl yiBoeHuss GopMyIbl HOJOBUHHOTO YTJIA.
[IpeoOpa3zoBaHusl MPOCTEUIINX TPUTOHOMETPUYECKUX BhIpaxkeHui. lIpeoOpaszoBanue
CYMMBbI TPUTOHOMETpUYECKUX (YHKIUI B NMPOU3BEACHHUE U NPOU3BEIACHHUS B CyMMY.
BoIpakeHue TpUrOHOMETPUYECKUX (PYHKIMH Yepe3 TAaHT€HC MOJOBHHHOIO apryMEHTA.
Tpuronomerpuyeckue ypaBHEHUs M HepaBeHCTBa [IpocTeiine TpUroHOMETPUUYECKUE
ypaBHeHus.  [lpocreiimme  TpuroHomerpuyeckue  HepaBeHcTBa.  OOpaTHble
TpUTOHOMETpHUecKue QYHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTHYyeckue 3aHATHS

Pannannepli METOX W3MEPEHMS YIVIOB BpAICHUSA U CBiA3b C IPAaJyCHOM MEPOW.
OCHOBHbIE TPUTOHOMETPUUECKHE TOXAECTBA, (POPMYJbl CIOXKEHHS, YJIBOCHMUS,
npeoOpa3oBaHUE CyMMbl TPUTOHOMETPUYECKHMX  (YHKUMH B  NPOU3BEACHHUE,
npeoOpa3oBaHUE  MPOU3BENCHHUS  TPUTOHOMETPUYECKHX  (PYHKIMIA B  CyMMy.
[Ipocreiiive  TPUTOHOMETPUUECKHE ypaBHEHHMs UM HepaBeHCTBAa. (OOparHble
TPUTOHOMETPUYECKHE (PYHKIUU: aPKCUHYC, APKKOCUHYC, aPKTaHI'€HC.

®YHKIUU, UX CBOUCTBA U T'PA®UKU

@®ynkuuu. OOnacTe oONpeneseHuss W MHOXKECTBO 3HayeHui; rpaduk QyHKIuUH,
nocTpoeHue rpadukoB GyHKUINM, 3aIaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CeoiictBa ¢yHKuMM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OIPAHUYEHHOCTb,
MepUOINYHOCTh. [IpOMEXYTKHM BO3pacTaHUs W yOBIBaHUS, HAMOOIbIIIEE U HAUMEHBIIIEE
3HAYCHHUS, TOYKH  OKCTpemyMa. ['paduueckas  wmHTepmpetamus.  [Ipumepbr
(GYHKIIMOHATBHBIX ~ 3aBUCHMOCTEH B pEallbHBIX  TIpoleccax W SIBJICHUSX.
Apudmernueckue omnepanuu Han (QyHkmusmu. CrnoxHas GYHKIUS (KOMIO3UIUSA).
[TonsiTue 0 HEMPEPHIBHOCTU (DYHKIIHH.

OoOparnble ¢Qynknuu. OO6nacTh omnpeneneHuss U 00JacTh 3HAYEHUW OOpaTHOMU
¢bynaknuu. ['padux oOpaTHOM PyHKIHY.

CremneHnnble, TOKa3aTeIbHbIC, JOTapUMUUYECKHE U TPUTOHOMETPpUUYECKHE (PYHKITUU.
OOparnpie TpuroHomerpudeckue QpyHkiuu. Omnpenenenus QyHKIHA, UX CBONCTBA U
rpaduku. IlpeoOpa3zoBanusi rpadukoB. I[lapamienbHbIi TEPEeHOC, CUMMETPUS
OTHOCHUTEIBHO OCEH KOOpPAWMHAT W CHUMMETPHS OTHOCHTEIIBHO Hadajla KOOpIWHAT,
CUMMETPHUSI OTHOCHUTEIBHO TPSAMOH Yy = X, PpACTSDKCHHE W CXKaTHUE BIOJb OCEH
KOOpIMHAT.
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IIpakTnyeckue 3aHATUSA

[Ipumepsl 3aBHCUMOCTE MEXAy MEPEMEHHBIMU B PEaNbHBIX MPOIIECCAaX M3 CMEXKHBIX
auctmmiuH. Onpenenenue ¢ynkiuil. [locTtpoenne u yteHue rpa@uKoB (QYHKIIHIMA.
UccnenoBanmne (ynkuuu. CBoiicTBa JTMHEMHOMN, KBaJAPATUUHOMN, KyCOUYHO-IMHEHHOW U
npoOHo-nuHelHoN PyHkiuii. HenpepriBHBbIE M niepuoanueckue Gynkmuu. CBoiicTBa U
rpa@ukyd CHHyCa, KOCHHYCA, TaHreHca MU KoTaHreHca. OOpaTHble (YHKIMH U UX
rpaguku. OOpaTHble TpuroHoMmerpuieckue QyHkiuu. IIpeoOpazoBanusi rpaduxa
¢ynkun. [apmonudeckue konebanus. Ilpuknagnsie 3amaun. [lokaszaTenbHebie,
jorapuMuuecKue, TPUTOHOMETPUYECKUE YPABHEHHS 1 HEPABEHCTBA.

2.2 HAYAJIIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaresibHOCTH. Crioco6ml 3aJJaHus u CBOICTBa YHCIIOBBIX
nocienosarenbHocTed. IlonsTne o mpenene mnocienoBareabHOCTH. CyliecTBOBaHUE
nmpejiesia  MOHOTOHHOM — OrpaHMYEHHOM  mocnegoBaTenbHOcTH.  CymMMupoBaHue
IIOCJIE0BATEIBHOCTEN. beCkOHEUHO YOBIBaroImas reoMeTpuYecKas MpPOTrpeccHst U ee
CyMMa.

IIpousBoanas. [louarue o mpon3BOJHON PYHKIINHU, €€ TEOMETPUUECKHI U (PU3NUECKUI
CMBICII. YpaBHEHHE KacaTelbHOW K rpaduky (yHkuauu. IIpousBomHbIE CyMMBI,
Pa3HOCTH, IPOU3BEACHMUS, YacTHbIE. [[pON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIUM.
[IpumeHeHne TPOM3BOAHONW K HCCIEIOBAaHUIO (PYHKIMM M HOCTPOEHHIO TI'padUKOB.
[TpousBoaHble 00paTHON (QYHKIMU U KOMIO3ULIMU pyHKUMU. [IprMeps! ncnoib30BaHus
IPOU3BOJIHOM ISl HAXOKEHUS HAMJIYYILEro peleHus B IPUKIAAHbIX 3a1adax. Bropas
IPOU3BOJIHASI, €€ TeOMETPUUECKUi U (pusmdeckuid cMmbici. HaxoxaeHue ckopoctu st
npoiiecca, 3a1aHHoro GopmyJion u rpadukom.

IlepBooOpa3nass u wuHTerpad. IIpuMeHeHHE OINpENEeNEeHHOr0 HWHTerpana s
HaxXOXJEHUsl TUIOMAAN KpuBoJuHENHHON Tpamneuuu. ®opmyna Herorona—IleiiOuuia.
[Ipumepsl MpUMEHEHUs1 MHTErpaja B (PU3UKE U TEOMETPUHU.

IIpakTHUyeckue 3aHATHSH

YucnoBast TMOCIEI0BATENbHOCTh, CIOCOOBI €€ 3aJaHMs, BBIYMCICHUS YJICHOB
nocneaosarenabHocTu.  [Ipenen mocienoBaTesnbHOCTH. beckoHeyHO — yObIBaroIas
reoMmeTpuueckas mporpeccus. [Ipon3BogHas: MEXaHUYECKUNU U TEOMETPUUECKUN CMBICIT
NPOU3BOJHOM. YpaBHEHHE KacaTeiabHOM B o6Omem Buzae. [lpaBuna u  Qopmyiibl
muddepenurpoBanusi, TabMIa MPOU3BOAHBIX dJIeMEHTApHbIX GyHKIMH. MccnenoBanue
GyHKUMM C TOMOIIBI0 Tpou3BoAHOW. HaxokneHue HanOOIbIIEro, HAWMEHBILIETO
3HAYCHUS U SKCTPEMATIbHBIX 3HaUeHUM QyHKIMU. HTerpan u neppoodpasHas. Teopema
Hrrotona—IJleitOnuna. [Ipumenenre nHTerpaia K BBIUUCICHUIO (PU3NUECKUX BETUYUH
Y IUIOLIAJIEN.
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YPABHEHUA U HEPABEHCTBA

YpaBHeHuss M CcHCTeMbl ypaBHeHMH. PamumonanpHble, UppanUMOHAIbHBIE,
II0KA3aTEJIbHbIE W TPUTOHOMETPUYECKHE YPABHEHUS W CHUCTEMBbI. PaBHOCHIIBHOCTB
YpaBHEHUH, HEPAaBEHCTB, cucTeM. OCHOBHbBIE MPUEMBl MX peUIEHUs (pa3jIoKEHHE Ha
MHOJKUTEINN, BBEJIEHE HOBBIX HEM3BECTHBIX, IOJCTAHOBKA, Ipa)UueCKuil METON).

HepaBeHCTBa. P allMOHAJIbHBIC, HppalOHAJIbHBIC, II0Ka3aTCIIbHBIC u
TPUTOHOMCTPHUYCCKHC HCPABCHCTBA. OcHOBHBIC IMPUCMBI UX PCIICHUA.

Hcnonb3oBanue CBOMCTB U IpaukoB (PYHKUUI NPH pPelIeHMH YPaBHEHUN U
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHMe Ha KOOPIMHATHOW IIOCKOCTHU
MHO>KECTBA PEILICHNUI YPAaBHEHUI U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CHCTEM.

lpukaagnsie 3agaum. [lpuMmeHeHHME MaTEMaTHYECKUX METOAOB Jisi PEHICHUS
coJiepKaTeNbHBIX 3aJlay W3 Pa3IMYHbIX 00JacTell Hayku U mpakTuku. MHTepmpeTarus
pe3ynbTaTa, y4eT peaibHbIX OTpaHUYCHHI.

IIpakTHYyeckue 3aHATHS
Kopnu ypaBHenuii. PaBHocriibHOCTh ypaBHeHUH. [IpeoOpa3zoBanue ypaBHEHHIA.
OcCHOBHBIE IPUEMBI PELIECHNS YPAaBHEHUN. PellieHne CUCTEM ypaBHEHUM.

Hcnons3oBanne CBOWCTB M TpadukoB (YHKUMA [ penieHus ypaBHEHUN U
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEMH

DJieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE TIOHATHS KOMOWHATOPUKH. 3agaddl Ha
MOJICUET YMCiIa pa3MeIeHUH, MepecTaHOBOK, coueTaHuil. Pemenue 3agau Ha mepebop
BapuaHToB. ®opmyna Ounoma HeriotoHa. CBoOMCTBa OMHOMHHAIBHBIX KO3(PPUIUEHTOB.
Tpeyronpuuk Ilackanmsa. DnemeHTsl Teopuu BeposaTHOCTeH. CoObITHE, BEPOSTHOCTH
COOBITHS, CJOXEHHE M YMHOXKEHUE BeposATHOCTEH. [loHsATME O HE3aBUCMMOCTH
coObIThil. JluckpeTHasi ciydaiiHash BEJWYWHA, 3aKOH €€ pacrpesnencHus. YucioBble
XapaKTEPUCTUKU NUCKPETHOU CirydailHOW BenuuuHbl. [loHsATHE O 3aKkoHE OOJBIINX
quced.

DJieMeHThl MaTeMaTHudyeckoil cratucTuku. [IpencraBineHne maHHBIX (TAOJHUIIB,
auarpaMmbl, — TpaduKu), TeHEpalibHas  COBOKYITHOCTh,  BBIOOpKAa,  CpeaHee
apudpmerndeckoe, menuana. [loHsTHe 0 3a7a4ax MaTEMaTUYECKOM CTAaTUCTUKH.
Pemenne mpakTHyecKux 3a71a4 ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.
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IIpakTnyeckue 3aHATUSA

Ucropust pa3BuUTHS KOMOMHATOPUKH, TEOPUHA BEPOSTHOCTEH W CTATUCTUKUA U MX POJb B
pasmUYHBIX cdepax YeIOBEUECKOW >KU3HEACSITENbHOCTH. [IpaBmia KOMOMHATOPHKHU.
Pemienne koMOMHATOPHBIX 3anad. Pa3MmeleHus, coueTaHus U MEPECTAHOBKU. bUHOM
Herotona u tpeyronbauk Ilackans. I[Ipuknannusie 3amaun. Kinaccuyeckoe onpeaeneHue
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEW. Bhiuncienue
BeposTHocTel. [Ipuknagneie 3anaun. [IpeacraBienre YMcaoBbIX JaHHBIX. [IpuknagHbie
3aJauM.

24 T'EOMETPUSA
IIpsiMmble ¥ IJIOCKOCTH B POCTPAHCTBE.

B3anmHoe pacnonokeHne AByX IPSIMBIX B MPOCTpaHCTBE. [lapamienbHOCTh MIPSAMON U
mwiockoctu.  [lapamtenbHOCTh  1uiOcKOCTEW.  [lepneHAUMKYISpHOCTH IPSAMOU U
IJIOCKOCTH. [lepneHauKkynssp W HakKJIOHHAsA. YTOJI MEXIy MNpsIMOM M IUIOCKOCTBIO.
JIByrpaHHblii yrojl. YTOJI MeXIy IUIOCKOCTAMU. llepneHauKynsspHOCTH JBYX
wiockoctel. ['eomeTpuueckue npeoOpa3oBaHUs IPOCTPAHCTBA:  MapajUIeIbHBIN
IIEPEHOC, CHMMETPUS OTHOCHUTENIBHO IUIOCKOCTH. I[lapamienbHoe NpOEKTUpPOBAHHUE.
[Inomans oproroHaibHOW mpoekiuu. WM3o0pakeHre NPOCTPAHCTBEHHBIX (UTYP.
MHuororpanauku Bepumnel, pedpa, rpaHu MHOTOrpaHHHKa. PazBepTka. MHOrorpanHsie
yribl. Beimykiasie MHOrorpanHuku. Teopema Oiiniepa. [Ipusma. [Ipsamas u HakioHHas
npusMa. [IpaBunsHas npusMma. [lapamnenenunen. Ky6.

[Tupamupa. IlpaBunpHas nupamuga. YcedeHHas nupamuaa. Terpasap. Cummerpuu B
KyOe, B mapawienenunene, B mnpusMme u nupamuae. CedeHus KyOa, TpU3Mbl U
nupamubl. [IpeacTaBieHne O MNpaBWIBHBIX MHOTOrpaHHUKax (Terpa’iape, Kyoe,
OKTa’/ipe, A0JEKAIPE U UKOCADIPE).

Tesa 1 MOBEPXHOCTH BpallleHUA

Hunmuuap m koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpa3ymomas, pa3BepTka. OceBble CEUEHHs U CEUEHUs, NapajuleJbHble OCHOBAHMIO.
[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe.

HN3Mmepenns: B reoMeTpuu

O6bem u ero usmepenue. MurerpanbHas popmyna oobema. @opmynsl o0beMa Kyoa,
MPSIMOYTOJIBHOTO Mapajuiesienunena, npusMsl, uMHIpa. opMyiibl 00beMa MUpaMUIbl
U KoHyca. GopMyJibl IO MOBEPXHOCTEN IIMIIMHIpPA U KOHYca. Dopmysbsl oObema
mapa ¥ mnomaau cdepol. [lomobue Ten. OTHOUIEHWS IUTOMIAEH MOBEPXHOCTEH WU
00BEMOB ITOJOOHBIX TE.
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KoopauHaTel 1 BEKTOPHBI

[IpsmoyronbHas (AeKkapToBa) cHCTEMA KOOpPAMHAT B TmpocTpaHcTBe. Dopmyia
PACCTOSIHUS MEXTY ABYMS TOUKaMH. Y paBHEHHUSI CPEPbl, TUIOCKOCTH U TIPSIMOM.

Bekropbl. Moayiib BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTOPOB. Y MHOYKEHHUE

BEKTOpa Ha uucio. Pa3nokeHne BeKTOpa O HANpPaBICHUSM. YTOJI MEXAY ABYMs
BekTopamu. IIpoeknuss Bekropa Ha ock. Koopaunatel BekTopa. CkaisipHOE
MIPOU3BEJCHUE BEKTOpPOB. lcnosib30BaHME KOOPAMHAT W BEKTOPOB NPH PELICHUU
MaTeMaTUYECKUX W NPHUKIAJIHBIX 337a4.

HpaKanecmle 3aHATHUA

IIpr3Haku B3aMMHOIO pPACIIOJIOKEHUA MPAMBIX. YTOJI MEXAY IpsAMbIMUA. B3auMHoe
PACIIONIOKEHUE TPSAMBIX U IUIOCKOCTEHN. [leprneHauKynsp M HAKIOHHASA K IUIOCKOCTH.
Yrosn Mex)Iy NpsIMOM U INIOCKOCTBIO. T€OpeMBbl 0 B3AMMHOM PACIIOJIOKEHUH MPSMOU U
IJIOCKOCTU. TeopeMa o Tpex nepneHaukysipax. [IpusHaku u cBoiCTBa mapassieabHbIX
U NIEPIICHIUKYJIAPHBIX IIJIOCKOCTEH. PaccTosiHuEe OT TOYKM A0 IUIOCKOCTH, OT NMPAMOU 10
IIJIOCKOCTH, PACCTOSHUE MEXKAY IUIOCKOCTAMU, MEXKAY CKPEIIMBAIOIIUMUCA IPAMBIMH,
MEX]ly IPOU3BOJIBHBIMU (UTYpaMH B IpocTpaHcTBe. [lapamienbHoe MpoeKTUpOBaHKE U
ero csoucrBa. TeopemMa O IUIOMIAAX OPTOTOHAJIBHOM MPOEKIUU MHOIOYIOJIBHMKA.
B3auMHOe  pacnosio)KeHHMe ~ MPOCTPAaHCTBEHHbIX  (uryp.  Pasnuusble  BHUIBI
MHOTOIpaHHHUKOB. VX m3o0paxkenus. CedyeHusi, pa3BepTKM MHOrOrpaHHUKOB. [lnomans
IIOBEPXHOCTU. Buapl cumMerpuili B mnpocTpaHcTBe. CUMMETpHs TeNl BpalleHUS U
MHOTOIPAaHHUKOB. Bpluncnenue miomaned u o0bemoB. Bekrtopsl. /[lelicTBus ¢
BEKTOpamu. /IekapToBa cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. Y paBHEHUE OKPY)KHOCTH,
cthepsl, uiockocTH. PaccrosiHue Mexay ToukaMu. JIeHCTBHS ¢ BEKTOpaMH, 3aaHHBIMU
KoopauHaTtaMu. CKaJIIpHOE IPOU3BENEHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOU U
mI0cKocTh. Mlcnob30BaHne BEKTOPOB NP JOKA3aTENBCTBE TEOPEM CTEPEOMETPHMU.

I BHEAyIUTOPHBIX 3aHATUN CTYyACHTaM Hapsly C PELICHMEM 3a1ad W BBIITOJHEHUS
IPAaKTUYECKUX 3aJaHUM  MOJXKHO IPEJIOKUTb TEMBl  HCCIENOBATEIbCKUX U
pedepaTuBHBIX pPabOT, B KOTOPHIX BMECTO CEpUM OTHENbHBIX MEIKHX 3alady u
YOPAKHEHUN MpeIaraloTcs CIKETHbIE 3aJlaHus, TpeOyrolue JIUTEIbHOM padoThl B
paMKax OJIHOM MaTeMaTH4eCKOW CHUTyalMuu. OTH TEeMbl MOTYT OBIThb Kak
VHJIABUAYAJIBHBIMA 3aJaHUSIMHU, TaK U TPYNIOBBIMU JUIi COBMECTHOI'O BBIITOJHEHUS
HCCIIEIOBAHMS.
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3. TEMbI PE®EPATOB (IOKJAJOB), UCCJIEJAOBATEJbCKHUX

HNPOEKTOB

1. HempepbiBHBIE APOOH.

9.

. [IpuMeHeHune CI0XKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax.
. [lapannenbHO€ MPOEKTUPOBAHUE.

. Cpennue 3HaueHus U UX IPUMEHEHHE B CTATUCTHUKE.

. BexTopHO€ 3a/1aHKe NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE.
. Clio’keHrne rapMOHUYECKUX KOJICOaHMiA.

. 'papuueckoe penieHrie ypaBHEHU U HEPABEHCTB.

. HpaBI/IJII)HBIe U ITOJYIIPAaBUIbHBIC MHOTOI'PAHHHUKH.

Konnueckue ceueHus u ux IMPUMCHCHHNC B TCXHHUKC.

10. Ionsitne nuddepenimana u ero NpUIOKEHU.

11. Cxembl MOBTOPHBIX UCIIBITAHUN bepHyIIIN.

12. UccnenoBanue ypaBHEHNN U HEPABEHCTB C MAPAMETPOM.
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4. CTPYKTYPA U COJAEPKAHUE YUEBHOHN JUCIUILINHBI

«MATEMATHUKA»

4.1. O0bem yueOHOH TUCHUIJIMHBI U BUBI Y4eOHOH padoThl (04HOE OT/IeJIeHHE)

Bun yueOHoii padoThI

O0BLeM yacoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 428
Oo0s3aTeIbHAA ayAUTOPHAA yYeOHAasl HArpy3Ka (Bcero) 285
B TOM YHCJIE:

MPaKTHYECKHE PaOOTHI 136

KOHTPOJIbHBIE Pa0OTHI 16

KypcoBas pabota (IIpoekT) (He MpeayCMOTPEHO)

CamocrosiTesibHast padoTa cTyeHTa (BCero) 143
B TOM YHCJIC:

CamocTosiTenbHas paboTa HajJl KypcoBOil paboTol (TIPOEKTOM)
HccaenoBarenbckas paboTa 8
Pabota ¢ uHpOpMaMOHHBIMH UCTOYHUKAMU 41
PedeparuBnas padota 4
Pacuetno-rpaduyeckas padora 21
TBOpUeckue 3a7aHus 31
[ToaroroBka nmpe3eHTalMOHHBIX MaTEPUAJIOB 23
Cocrasienue Ta0IuI] 9
Coznanve Mojelel MpoCTPAHCTBEHHBIX PUTYD 6
ATTecTranus 1o AUCIUIUINHE IK3aMeH
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5. TEMATHUYECKHW IJIAH YUEBHOW JIMCLUMIITAHBL: OV/.03 «MaTemaTuka»

no npodeccun: 43.01.06 «IIpoBoaHMK HA HKeJE3HOAOPOKHOM TPAHCIIOPTE»

KoaunuectBo AYAUTOPHBIX YacoB

Makc. yue0.
CamocrosiTen IpaKTHdecKue
HaumeHoBaHHe pa31e/ioB H TeM Harpysica buast pabora Teoperny | (cemunapckue) | Kypcooe
CTyacHTa CTyacHTa Bcero ecKoe u MPOEKTHPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHUe
3aHATHS
Tema 1. Benenue 3 1 2 2
Tewma 2. Pa3Butue noHsATus o yucie 24 8 16 7 9
Tema 3. KopHu, cTeneHu u gorapugmsl 48 16 32 15 17
Tema 4. [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. KomOunaTopuka 27 8 16 9 7
Tema 6. KoopauHaThl 1 BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPUU o4 17 34 16 18
Tema 8. @ynkIUYU U rpaduKu 33 11 22 12 10
Tema 9. MHOrOrpaHHUKH U KPYTJIbIE TEla 42 14 28 15 13
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[TponomxkeHne TabIUIIbI

KosmuecTBo ayAUTOPHBIX 4YaCOB

Makc. yue0.
Camocrositen Mpakriueckne
HaumeHoBaHHe pa31e/ioB H TeM Harpysxa bHAs padora Teopernu | (cemunapckue) | KypcoBoe
cryacura cryacnTa Bcero ecKoe u NPOEKTHPO
(9ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hayana maTemaTnueckoro aHaausa 42 14 28 17 11
Tema 11. MHTErpait u ero npuMeHeHne 27 9 18 10 8
Tema 12. QHCMG?TLI TEOPUH BEPOATHOCTEU U 29 3 14 9 5
MaTeMaTHYeCKOM CTaTUCTUKU
Tema 13. YpaBHeHUsI U HEPABEHCTBA 36 11 23 7 16
Bcero mo qucuuniaune 428 143 285 149 136
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6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEEHOM
AEATEJBHOCTU CTYJAEHTOB

Conep:xanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/I0B
NeSITeJIbHOCTU CTYA€HTOB
(Ha ypoBHe y4eOHBIX JeiiCTBUI

BBenenue

O3HaKOMIIEHHE C POJIBI0O MaTEMaTUKU B
HayKe, TeXHUKE, SKOHOMUKE,
WHPOPMAIIMOHHBIX ~ TEXHOJOTHUSIX U
MPAKTUYECKOH JIEeITeTHHOCTH.
O3HakomIIeHHE C IENAMH U 3aJadyaMu
W3Y4YEHUSI MAaTEMATUKH TPU

ocBoernn mpodeccuit CI1O

AJITEBPA

Pa3Butne noHsaTus
0 Yucjie

Brimonnenue apu(METHICCKUX
JICUCTBUM HaJ YMCJIaMU, coueTas
YCTHBI€ U TUCbMEHHBIC IPUEMBI.
Haxoxaenue mpuOInKeHHBIX 3HAUCHUN
BEJIMYMH U MOTPEIIHOCTEN BBIYUCICHUN
(aOCOMIOTHOM W OTHOCHUTEILHON);
CpPaBHEHHE YHCJIOBBIX BBIPAKEHUH.
Haxoxnenue oIInOoK B
npeoOpa3oBaHUSIX W BBIYUCIICHUAX
(oTHOCHTCS ~ KO  BCEM  IIyHKTam
IPOrpamMMBbl)

Kopuu, crenenu, jorapugmsl

O3HakOMJICHHE C TOHSATUEM KOpHS n-i
CTEIIEHU, CBOMCTBAMHM pPaAUKalIOB U
MpaBUJIAMH CPABHEHUS KOPHEU.

DopMyIUPOBAHUE OIPEIACICHUS KOPHS
U CBOMCTB KOpHEW. Beluuciienune wu

CpaBHEHUE  KOpHEH,  BBIMOJHECHUE
MPUKUIKHA 3HAYCHUS KOPHS.
[IpeobpazoBanue YUCJIOBBIX u

OYKBEHHBIX BBIPAKCHHUH, COIEPIKAIINX
panvkaiabl. BBITOTHEHHE pPacyeToOB TIO
dbopmysiaMm, colepKalluM — pauKaibl,

OCYIIECTBIISIS HEO0OXOIUMBbIC
MOJICTAHOBKH M TIPE0Opa3oBaHUsI.
Onpenenenue PaBHOCHJIBHOCTH

BBIDAKECHUN C paaukaiamu. PeuieHue
VPPalMOHAIBHBIX YPABHCHUM.
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O3HakOMJICHHE C MOHSITHEM CTEICHHU C
JICUCTBUTEIBHBIM ITOKA3aTeJIEM.
Haxoxnenue 3HA4YCHUM CTCIICHHU,
HCIIOJIB3YS MPU HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CpeICTBa.
3anuchiBaHUE KOPHS N-l CTENEHU B
BHJIE CTENIEHU C JPOOHBIM IMOKa3aTeaeM
1 Ha000poT. DOPMYITUPOBAHKE CBONCTB
cTerneHel. BrelumcieHue crTeneHed c
palOHAIEHBIM MoKa3aTtejieM,
BBIIIOJTHEHWE  MPUKUJKUA  3HAYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEN.
[IpeobpazoBanue YHUCJIOBBIX u
OYKBEHHBIX BBIPKCHHM, COJEpIKAIINX
CTETICHHU, MPUMEHSISI CBOMCTBA. PelieHue
MMOKa3aTeJIbHBIX ypaBHEHUM.
O3HaKOMJICHHE C MPUMEHEHUEM KOpHEH
W CTENECHEH MpPH BBIYMCICHUM CPEIHUX,
JICIICHUU OTpe3Ka B «30JI0TOM
ceueHun». PerieHue npukIagHbIX 3a1a4
Ha CJI0XKHBIC MPOLICHTHI

IIpeoOpa3zoBanue ajredpanyecKux
BbIpasKeHU I

Beinonnenue npeoOpa3zoBaHui
BBIpQXKEHUN, TpUMEHEHue Gopmyl,
CBSI3aHHBIX CO CBOMCTBAaMM CTEHEHEH U
norapudmoB. OmpeneneHne o6acTH

JIOTTYCTUMBIX 3HAYEHUN
JorapupMUIECKOro BBIPAKCHUS.
Pemenue JorapupMUIECKUX
YpPaBHEHUMU

OCHOBBI TPUTTOHOMETPUH

OCHOBHBIC MOHATHUSA

N3yuenne pagra”HHOIO METO/1a
M3MEPEHHUsI YTIIOB BPAIICHUS U UX CBSI3U
Cc TrpaagycHou wepoi. WM3obpakeHue
VIJIOB  BpalleHUs] Ha  OKPYXHOCTH,
COOTHECEHHE BEJIMYMHBI yIria C €ro
PacoJIOKEHHUEM. dopMyIHpOBaHUE
ONpEIEIICHUIM TPUTOHOMETPUYECKUX
byHKIMI 18 YIVIOB  TOBOpPOTa U
OCTpPBIX YTJIOB IPSIMOYTOJIBHOTO
TPEyrojbHUKa W  OOBSCHEHHE  UX
B3aUMOCBSI3H.
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OcCHOBHBIEC TPUTOHOMETPUYECKHE
TOKIECTBA

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXAECTB IS
BBIUHCJICHHSA 3HAYCHUI
TPUTOHOMETPUYECKUX  (PYHKIIMA 1O
OJTHOU U3 HUX.

IIpeoOpa3oBaHus npocTelmmx
TPUTOHOMETPUYECKHUX BhIPAKEHUH

N3yuenue OCHOBHBIX dbopmymn
Tpuronomerpuun: (GopMyIIbI CIOKEHUS,
YABOCHHS, TPEeOoOpa3oBaHUSI  CyMMBI
TPUTOHOMETPUYECKMX  (PYHKIUH B
MPOU3BEJCHUE W TPOM3BEIACHUA B
CyMMY W TIPUMEHEHHUE MPU BBIUYNCIICHUN
3HAYCHUSI TPUTOHOMETPUYIECKOTO
BBIPXEHUS U YIIPOIICHUS €TO.
O3HakoMIIeHHE co CBOMCTBaMuU
CUMMETPHUU TOUYEK HA STUHUIHOM
OKPYXXHOCTH W TPUMEHEHHE HUX IS
BbIBOJIA ()OPMYJT IPUBEJICHUS

IIpocreiiline TpUroHOMETPUYECKHE
YPABHEHMS U HEPABEHCTBA

Pemenune o dbopmynam 151
TPUTOHOMETPHUUECKOMY Kpyry
MIPOCTENIINX TPUTOHOMETPUYECKUX
YPaBHEHHI. [Ipumenenue o01IHX
METOJIOB pelLIeHus YpaBHEHHM
(npuBeneHue K JMHEUHOMY,
KBaJpaTHOMY, METOJ pa3JI0KECHUS Ha
MHOJKUTENH, 3aMEHbI NIEPEMEHHON) TpU

pelLIeHun TPUTOHOMETPUUECKUX
YpPaBHEHUU. Y MEHME OTMEYATh Ha KPYyTe
pelieHus IIPOCTEUIIINX

TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC, APKTAHI€HC
quciaa

O3HakOMIIEHHE C TOHSTUEM OOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIUH.
N3ydenne omnpenencHuid apKCHUHYcCa,
apKKOCHMHyCa, apKTaHIreHca  4Hcia,
dbopmyMpoBaHUEe UX, U300paKEHUE Ha
€AMHUYHOM OKpPYXHOCTH, NMPUMEHEHUE
IIPY PEIICHUY YPaBHEHU

®YHKIUU, UX CBOMCTBA U TPA®UKHU

®Oyukuuu. [lonsaTue o
HeNpepbIBHOCTH (PYHKUMHU

O3HakoMJICHHE Cc MTOHSITUEM
MIEPEMEHHOMN, IpUMepaMu
3aBUCUMOCTEH MEXIy TMepEeMEHHBIMU.
O3HakoMIJIEHHE C TOHSATHEM TIpaduka,
OnpeeeHre MPUHAMJIEKHOCTH TOYKHU
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rpaduky ¢yakuun. OnpeaencHue o
dbopmysie mpocTelie 3aBUCUMOCTH,
Bujna ee rpaduka. Breipaxkenue 1m0
dbopmylie OIHOM TepeMEHHOW uepe3
JpyTHE. O3zHakomiieHHe C
ornpeaeIeHuEM byHKINH,
dbopmynupoBanre ero. Haxoxxnenue
oOnmacTu  ompeaelNieHuss u  00JacTu
3HAYECHUN (PYHKIMH

CaoiicTBa QyHKIUM.
I'padpuyeckast vHTEpIIpETALIUA.
IIpumepbi
(pyHKIMOHAJBHBIX 32aBUCHUMOCTE B
peajibHBbIX Mpoueccax u ABJICHUSIX

O3HakoMIIeHHE C IpUMEPAMHU
(GYHKIIMOHATBHBIX ~ 3aBUCUMOCTEH B
peanpHBIX MpOLEccaX U3 CMEXHBIX
JACLIUILINH. O3HakoMJIeHHE c
JI0Ka3aTEeIIbHBIMU pacCcy ICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUYHON (YHKIMMI, TpOBelCHUE
WCCIIEIOBAHUS  JIMHEMHOW, KYCOYHO-
JIMHENHOMH, JTpOOHO-TUHEHHON u
KBaJpaTUYHON (PYHKIMH, MOCTPOEHHUE
ux rpadukos. [locTtpoeHue u uTeHue
rpagukoB  QyHkmuii. VccnenoBanue
byHKIUN. Cocrasnenue BHUJIOB
GyHKUMI 1O JaHHOMY  YCIJOBHIO,
pEIICHUE 3a7a4 Ha SKCTPEMYM.
Brinonnenue npeobpazoBanuii rpaduka
hyHKIUN

OoparHbie pyHKUIMHU

N3yuenue nmoHsTUss 00paTHON HYyHKIINH,
onpejesieHue BUAa M IOCTPOEHUE
rpaduka oOpaTHoOM byHKINH,
HaxXOXJE€HUE €€ 00JacTH OmpeneseHus
u obsactu 3HaueHud. [IpumeHeHue
CBOMCTB (PYyHKIMI MpHU HCCIICIOBAHUU
YpPaBHEHUM W PpEIIEHWH 3a7a4 Ha
skcTpemyM. O3HaKOMJICHHE C TIOHATHEM
CJIIOXHOM (PYHKIIUU

CreneHHble, moKa3aTeJbHbIE,
JorapupmMuyeckue u

Boruncnenne 3HaueHuil (QyHKUMN 1O
3HauYeHHIO aprymenTta. OrnpexneneHue
MOJIOKEHUSI TOYKM Ha rpaduke Mo ee
KOOpAWHATaAM 51 Hao0OOpPOT.
Hcnonp3oBanre CBOWCTB (DyHKITUHN s
CpPaBHCHUS 3HAUYECHUM CTEIICHEH WU
norapupmoB. Iloctpoenune rpadpukos
CTEIEHHBIX 17} JaorapupMUYECKUX
¢bynkuumii. Pernienne mnokaszaTelbHbIX U
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TPUTOHOMeTpU4YecKue QyHKIMH.
Oo0OpaTHbIe TPUTOHOMETPUYECKHE

bynkumn

JorapupMUYECKuX ypaBHEHUM u

HEPaBEHCTB 1o U3BECTHBIM
IrOpPUTMAaM. O3HakomIIeHHE C
MOHSITUEM HENpepbIBHON
NEePUOINYECKON byHKIUH,

(GopMyIupOBaHHE CBOMCTB CHHYca U
KOCHHYCa, IOCTPOCHHE UX I'Pa(HUKOB.
O3HakoMIIeHHE C MNOHSTUEM
rapMOHUYECKHUX KOJICOaHMI U
pUMEPaMHU FapMOHUYECKHUX KOJIeOaHU
JUISL OTIMCaHUsl MPOILECCOB B (DUBHKE U
JIPYTUX 00JacTIX 3HAHUS.
O3HaKOMIIEHHE C MOHATHEM Pa3pbIBHON
NEPUOINYECKON byHKIMH,
(dbopMyIupoBaHUE CBOMCTB TaHT€HCA U
KOTaHT'€HCa, IOCTPOEHUE UX TPaPUKOB.
[Ipumenenue cBOWCTB GYHKUMA s

CpPaBHEHHUS 3HAYEHUU
TPUTOHOMETPUYECKUX (GyHKIMH,
peneHns TPUTOHOMETPUYECKHAX
ypaBHeHui. IlocTpoenune rpadukos
oOpaTHBIX TPUTOHOMETPUYECKUX
GyHKUMIA U onpeaeneHue no rpaduxkam
ux CBONCTB. BrimonHenue

npeoOpa3zoBaHus rpauKkoB

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocaenoBaTeILHOCTH

O3HakOMJIEHHE C TMOHATHEM YHUCIOBOMN
MOCJIEI0BATEIBHOCTH, CHOcO0aMu  ee
3a/1aHUs1, BBIYUCIICHUSIMU €€ YJICHOB.

O3HakoMIIEHHE C TOHATHEM TNpenena
nocyienoBaTeabHOCTH. O3HAKOMIJIEHHUE C
BBIYUCIIEHUEM CYMMBbI OECKOHEUHOIO
YHICJIOBOTO psana Ha npumepe
BBIYUCIICHUSI ~ CYMMbl  OECKOHEYHO

IIpousBoaHas u ee IpUMeHEHHE

yObIBaroniei reOMETPUYECKOU
nporpeccund.  Pemenuwe  3agad Ha
IIPUMEHCHUE dbopmybl CYMMBI
OECKOHEYHO yObIBarowIeil
r€OMETPUYECKON MPOTrPECCUU

O3HakoMJIeHHE Cc MTOHSATHEM
MIPOU3BOJHOM. N3yuenue U

(bopMyIMpOBaHHE €€ MEXaHWYECKOTro U
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r€OMETPUYECKOIO CMbICTIA, H3yYEHUE
QIropuT™Ma BBIYMCIECHUS MPOU3BOIHON
Ha TPUMEpPE BBIYUCICHUS MIHOBEHHOMU
CKOPOCTH M YTJIOBOrO Ko3(duiimeHrta
kacarenbHOM. CocTaBieHUE ypaBHEHUS
KacaTelbHOM B 00IIeM BUjie. Y CBOEHHUE
npaBui nudepeHITMpoBaHns, TaOTHUITbI
MIPOU3BOIHBIX AIIEMEHTAPHBIX (YHKIIAH,
npuUMeHeHue s audQepeHupoBanus
GyHKIUI, COCTaBIIEHUSI  ypaBHEHUS
KacaTenapHOM. M3yueHnne TeopeM o CBsA3U
CBOMCTB (PYHKIIMM U TIPOU3BOJHOM,
dbopmynupoBka ux. I[lpoBeaenue c
NOMOUIbIO MPOU3BOJAHON HCCIIEAOBAHNUS
GbyHKIUH, 3aJJaHHOU dhopmyIion.
VYcraHoBieHUE CBSI3U CBOMCTB (YyHKIIUU
Y TIPOM3BOIHOM MO UX Tpadukam.
[Ipumenenue MIPOU3BOJHOM s
pemieHuss  3a7a4y  Ha ~ HaxXOXKJICHHE
HauOOIBIIIET0, HAUMEHBIIIETO 3HAYCHUS
¥ Ha HaXOXKICHHUE IKCTpEeMyMa

IlepBooOpa3nas
U MHTErpaJj

O3HaKOMIIEHHE C TIOHSATHEM HWHTErpaia
u 1nepBooOpa3Hoi. M3yueHue mnpaBuia

BBIYMCIICHUS epBOOOPA3HOIMA u
TEOPEMBI Herorona—JleitOaumna.
Pemenue 3ajad Ha CBSI3b

MepBOOOpa3HON M €€ IPOM3BOJIHOM,
BBIYHCJICHHUE IepBOOOpa3HOI JUISE
naHHoW ¢yHKIuU. Permenue 3amad Ha
MIPUMEHCHUE WHTETpajia TUTS
BBIYUCIICHUS (DU3UYECKUX BEIUYUH U
IUTOIAJIEN

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHS U CHCTEMbI YPaBHECHUI

O3HakoMJIeHHE c MPOCTEHIITUMU
CBEJACHUSMH O KOPHSX alreOpanvecKux
YpaBHEHUH, MOHATHSIMU HUCCIEAOBAHUSA
YPaBHEHHM W CHCTEM YPaBHEHHI.
WN3ydyenne TeopuM  PaBHOCUIIBHOCTHU
YpaBHEHMHM W €€  NPHUMEHEHHS.
IToBTOpEHME 3al1CH pelIeHus
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HepaBeHncTBa u cucTeMbl HEPABEHCTB
¢ IBYMSI NlepeMeHHbIMHI

CTaHAAPTHBIX  YpaBHEHUW, MPUEMOB
npeoOpa3oBaHus  YpaBHEHMH s
CBEJICHUSI K CTaHJApPTHOMY YpaBHEHHUIO.
Pemenue palMOHAIIbHBIX,
UppALMOHATIBHBIX, [OKAa3aTeNbHBIX U
TPUTOHOMETPUUECKUX  ypaBHEHUH U
CUCTEM.

Hcnonb3oBaHne CBOMCTB M TpaduUKOB
GyHKIUI I pelieHus ypaBHEHUU.
[loBTOpeHHE  OCHOBHBIX  INPUEMOB
pemieHus cucrem. Pemenue ypaBHeHUN
C INPUMEHEHHEM  BCEX  IPUEMOB
(pa3no)keHus: Ha MHOYKUTENN, BBEJICHUS

HOBBIX HEHU3BECTHBIX, IIOJICTAHOBKHU,
rpaduuecKkoro MeToja).
Pemienne  cucreM  ypaBHEHHM €

MIPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.
O3HakoOMJICHHE C OOIIMMU BOIPOCAMHU
peleHrss HEPaBEHCTB U HCIIOJb30BaHUE
CBOMCTB W TpadukoB (yHKUHNA MpU
pelIeHUH HEPABEHCTB.

PemieHne  HEpaBEHCTB U CHCTEM
HEPABEHCTB C MPUMEHEHUEM PA3TUYHBIX
CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYEeCKUX METOJI0B
JUISL PEIICHUST COACP)KATENBHBIX 3a/J1ad
W3 pa3IMYHbIX o0OJlacTel Hayku U

MPAKTUKHU. NuTepnperupoBanue
pe3yJIbTaTOB C  Y4YE€TOM  peallbHBIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEH U
CTATUCTHUKH

OcHOBHbIC OHATHA KOMOMHATOPUKH

N3yuenne mnpaBwia KOMOWHATOPUKH U

MPUMEHECHUE npu pelIeHuu
KOMOMHATOPHBIX 3aad4. Pemenne
KOMOMHATOPHBIX 3aau METOI0OM
nepebopa ¥ 1Mo mpaBuTy YMHOKECHHS.

O3HakoMIICHHE c MMOHATUIMH
KOMOMHATOPHKHU: pa3MelIeHUsIMH,
COYCTAHUSMH,  IIEPECTAaHOBKAMHU |

dbopmynamu AJi UX BEIYUCIICHUS.
OObsicHeHUE U TpUMEHEHHE (HOPMYT
TUTST BBIYHCIICHUS pa3MeIICHUH,
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MIEPECTAHOBOK W COYETAaHUN  IIpHU
peuieHun  3agad. O3HAKOMJICHUE C
ouHomMoM HpIOTOHA M TPEyTrOJLHUKOM
[Tackamga.  PemieHue  mpakTUUECKUX
3aJad C MCIOJB30BAaHHMEM MOHATHU U
MpaBUJI KOMOMHATOPUKHU

DJIeMeHThI TEOPHH BePOSITHOCTE

N3yyeHune KI1accuyecKkoro OonpeneseHus
BEPOSITHOCTH, CBOWMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenne npuMepoB BBIYHUCICHUS
BepossTHOCTEW. Pemenue 3amad  Ha
BBIUHCJICHUE BEPOSITHOCTEN COOBITUI

IIpencraBienne JaHHBIX (TA0JUIBI,
AHArpaMMBbl, rpauKu)

O3HakoMIJICHHE C MNpcaACTaBJICHUCM

YHCIIOBBIX JTaHHBIX u ux
XapaKTCPUCTHKAMHU.

Pemienne nmpakTHYecKMX 3aJad  Ha
00paboTKy YUCIIOBBIX JAHHBIX,

BBIYHCJICHHUC UX XAPAKTCPHUCTHK

I'EOMETPUA

IIpsimble ¥ IUVIOCKOCTH B
NPOCTPAHCTBE

PopMyIMpOBKa 151 IIPUBEICHUE
JIOKA3aTeIbCTB MPU3HAKOB B3aUMHOIO
PACIIOJIOKEHUSA TPSAMBIX U INIOCKOCTEM.
Pacrnio3zHaBanue Ha yepTexax U MOJEIISIX
Pa3IMYHBIX CIIy4acs B3aMMHOI0
PACIIOJIOKEHUS TIPSAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYKICHUM.

dopMyIUpOBaHUE OIIPEAEIICHNH,
MPU3HAKOB U CBOMCTB MapajlICNIbHBIX U
MEPIIEHAUKYJISIPHBIX IIJIOCKOCTEH,

JIBYTPAHHBIX U JINHEWHBIX

yIJIOB. BhINoNHEHWE MOCTPOEHUS YTIIOB
MEXKITY PSIMBIMH, PAMOi 151
ITIOCKOCTBIO, MEXIY IJIOCKOCTSIMH IO
OMMCAHUIO U pPAaClO3HABAaHWE UX Ha
MOJIEIIAX.

IIpumeHeHne TPU3HAKOB U  CBOWCTB
PAaCIOJIOKEHUSI MPSIMBIX U IUIOCKOCTEU
npu pemeHun 3anad. M3o0pakeHue Ha
PUCYHKax M KOHCTPYHPOBAaHUE Ha
MOJIEIISX MEPIICHANKYJIIPOB 51
HAKJIOHHBIX K TUIOCKOCTH, TMPSAMBIX,
MapajuleNIbHBIX  IUIOCKOCTEM,  YIJIOB
MEXIYy NOpPSAMOM UM IUIOCKOCTBIO U
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00OCHOBaHME IOCTpOeHMs. Pemienue
3a]]a4 Ha BBIUYMCJIEHHE N€OMETPUUYECKUX
BeaM4rH. ONHCHIBAHUE PACCTOSHUS OT
TOYKH JI0 IUIOCKOCTH, OT MpPSIMOW [0
IUIOCKOCTH,  MEXAYy  IUIOCKOCTSMH,
MEX/1y CKPEIIMBAIOIIMMUCS TPSIMbBIMH,
MEXIy NPOU3BOJBHBIMU (PUTYpaMHU B
npoctpancTe. DopmynMpoBaHuE U
JOKa3bIBaHHE OCHOBHBIX TEOPEM O
paccTosiHUsAX (T€opeM CYIIECTBOBaHMUS,
cBoiicTBa). M300pakeHne Ha yepTe)ax
U MOJIEJISIX PACCTOSIHUSI 1 000CHOBAaHUE
cBoMX cyxaeHuil. OmnpeneneHue u
BBIUHCIICHUE paccTosiHui B
npoctpanctBe. [Ipumenenune Gopmyn u
TEOpEM IUIAHUMETPUU ISl pelICHUs
3agady. (O3HaKOMJICHHE C TIOHATHEM
NapajuIeIbHOTO MPOEKTUPOBAHUS U €0

CBOVCTBAMU. dopMyIUpOBaHUE
TEOPEMBI O IUIOIIAJAX OPTOTOHAJIBHOU
MPOEKINH MHOTOYTOJIbHUKA.

[Ipumenenue Teopun Ayt 000OCHOBAHUS
MMOCTPOCHHM U BBIYUCIICHUM.
ApryMEHTHPOBAHHUE CBOUX CYKICHHUH O

MHoOrorpaHHuKHu

B3aMMHOM PaCIOJIOKEHUHN
MPOCTPAHCTBEHHBIX PUTYD
Onucanue 51 XapaKTEepUCTUKA

pPa3JIMYHBIX BUJAOB MHOTOIPAHHUKOB,
MEPEYUCIIEHUEe HMX  DJIEMEHTOB U
CBOMCTB. N3o6paxenue
MHOTOTPaHHHKOB u BBITIOJTHEHUE
NOCTPOEHUsT Ha  H300pakKeHUsIXx U
MOJIEIISIX MHOTOTPaHHUKOB.
Bpiuncnenne JNMHEWHBIX 3JIEMEHTOB U
YIJIOB B MPOCTPAHCTBEHHBIX

KOHpUTYpalusix, apryMeHTUPOBAHUE
CBOUX CYXJIECHUU. XapaKTepUCTHUKA U
U300paKEHHE  CEUCHUS,  Pa3BEPTKU
MHOTOTPaHHHUKOB, BBIYUCJICHUE
TUIOIIAIEH MTOBEPXHOCTEM.

[TocTpoeHne mpocTEeMIIMX  CEUYCHUU
KyOa, PU3MBI, MUPaAMU/IBI.
[Ipumenenue ¢GakToB W CBEIECHUN U3
TJJAHUMETPHH. O3HakOMJICHHE c
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BUJIaMH CUMMETPUI B TPOCTPAHCTBE,
dopMynupoBaHUE ~ ONpENeNieHHH |
CBOMCTB. XapaKTEepUCTHKA CHMMETPHUH
TENl BpalIeHWss W MHOTOTPaHHHKOB.
[IpuMeHeHe CBOWCTB CHMMETPUH TIPH
pemieHnu  3amad.  Vcmonb3oBaHue
pUOOPETEHHBIX 3HAHU VIS
UCCIIC/IOBAHUSI W MOJCITHPOBAHUS
HECIIOKHBIX  33dad.  M3o0Opaxenue
OCHOBHBIX MHOTOTPaHHHKOB u
BBIIIOJIHEHUE PHCYHKOB IO YCJIOBHSM
3ama4

Tenau IMOBEPXHOCTHU BPAlllICHUSA

O3HakoMJiecHWE C  BHUJAAaMH  Tel
BpallLlCHHUS, dbopMynrpoBaHue 150.4
OIPEICIICHUMN 151 CBOMCTB.
@opMyIUpPOBAaHUE TEOPEM O CEUYCHUU
mapa IUIOCKOCTBIO UM IJIOCKOCTH,
KacatelbHON K cepe. XapakTepucTHKa
U U300pak€HUE TeJl BpalleHus, HX
pa3BepTKkH, ceueHus. Pemenue 3amau Ha
MIOCTPOCHUE  CEYECHUW, BBIYHCICHUE
JUIMH, PACCTOSIHUM, YTJIOB, IUIOLIAICH.
IIpoBeneHue JTOKa3aTeIbHBIX
paccyXJAeHUN TIpU PEIICHUU 3a/1au.
IIpumeHeHne CBOWCTB CUMMETPUHU IIPU
pelIeHnd 3aJa4 Ha Tela BpallCHUs,
KOMOWHAIIMIO  TeJl. N3o00paxenue
OCHOBHBIX KPYTJIBIX T€J U BBIIOJIHEHUE
pPUCYHKA MO YCIOBUIO 3aa41

HN3mepenus: B reomeTpuu

O3HAaKOMJICHHE C TIOHSATHUSMHU TLIOMIATH
1 00beMa, aKCHOMaMH U CBOMCTBAMHU.

Pemenne 3amay  Ha  BBIYHCIICHUC
IJIOIIAIEN TJIOCKHUX duryp c
MPUMEHEHUEM COOTBETCTBYIOIIIHAX
dbopmyn u (HaKTOB W3 TUIAHUMETPHH.
N3yyenne TeoOpeM O  BBIYHMCIICHUU
00BEMOB  TMPOCTPAHCTBEHHBIX  TEJI,
pemieHre  3a7a4 = Ha  MPUMEHEHHUE

bopmyn BBIUHCIICHUSA 00BEMOB.
N3yuenune dopmyn uisi BBIYHUCICHUS
TIOMIAACH MMOBEPXHOCTEN

MHOTOTPAHHHUKOB U T€J BPAIICHUS.
O3HaKOMJICHHE C METOJIOM BBIYUCIICHUS
TJTIOIIAU MTOBEPXHOCTH chepsl.
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Pemienue 3amauy  Ha  BBIYKCIICHHE
I NENE MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEI

KOOleI/IHaTbI H BEKTOPbI

O3HakOMJICHHE C TOHSITHEM BCKTOpA.

N3yuenue JIEKAPTOBOU CHUCTEMBI
KOOpAUHAT B IIPOCTPAHCTBE,
ITIOCTPOCHUE 1o 3aJJaHHBIM
KOOpJIMHAaTaM TOYE€K U IUIOCKOCTEN,
HAaxO0XKJICHUE KOOpAUHAT TOYEK
Haxoxnenue ypaBHEHUM OKDPYKHOCTH,
cheprl,  TUIOCKOCTH.  Bwrumcnenue
PACCTOSIHUM MEXAY TOUYKAMM.

N3yuenue CBOMCTB BEKTOPHBIX
BEJINYNH, MIpaBUII pa3I0KEHUs

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBuUI HAXOXKJICHUS KOOpAMHAT
BEKTOpa B  IIPOCTPAHCTBE, IIPaBUII
JICUCTBUM C BEKTOpPaMH, 3aJaHHBIMU
KoopauHatamu. [IpumeneHne Tteopun
IIPU PEIICHUM 3a1a4 Ha JEUCTBUA C
BEKTOpamu. M3yueHne  CKaIsspHOTO
IIPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHHS] TPSMOM M  IJIOCKOCTH.
[IpumeHenne TeopuM TPU  PELICHUU
3aa4  Ha JEUCTBUS C BEKTOpPaMH,
KOOPAMHATHBIN METOJ, IPUMEHEHNE
BEKTOPOB JUISl BBIYMCIIEHUS] BEIUYUH
YIJ0B U paccTossHUiA. O3HaKOMIIEHHE C
JI0Ka3aTeIbCTBaMU TEOpeEM
CTEPEOMETPUHN 0 B3aHMHOM
PACIIOJIOKEHUH IIPSMBIX U IIJIOCKOCTEN €
VCIIOJIb30BaHUEM BEKTOPOB
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7. YHEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE PABOYEM INPOT'PAMMBI YUEBHOM
JUCHUIIIMHBI <MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; TEOMETPUS»

OcBoeHnue pabouell mporpamMmbl y4eOHON TUCHUILTUHBI «MatemaTuka: anreopa u
HayajJla MaTeMaTU4YeCKOro aHaju3a; TEOMETpHUsS» TMPEAINoyiaraeT HaJIWdue B
TEXHUKYME, pealu3yIolieM 0o0pa30BaTeIbHYI0 MPOTpaMMy CpPEAHEro OOIIero
obpazoBanus B mpezaenax ocBoeHus OIIOIT CIIO na 6a3ze OCHOBHOTO OOIIETO
oOpa3oBaHUsl, y4eOHOTO KabUHETa, B KOTOPOM UMEETCSI BO3MOXHOCTh 00ECIICUYUTh
oOy4Jarommmcsi cBOOOJIHBIN AocTyn B MHTepHET BO BpeMsi Y4eOHOro 3aHATUS U
nepuoJi BHeyueOHOU paesTenbHOCTU. [loMeleHne kaOWMHETa  YIOBJIETBOPSET
TpeboBanusiM CaHUTAPHO-IMUIAEMHUOJIOTHYECKUX TIpaBmil U HopMaTuBoB (CanlluH
242 Ne 178-02) m  oCHalIeHO THUIOBBIM OOOPYJIOBaHHWEM, YKa3aHHBIM B
HACTOAIIMUX TPEOOBAHUAX, B TOM YHUCJIE CIICHUAIM3UPOBAHHON yueOHOM MEOENbIO U
CpelncTBaMHM OOY4YEHHs, TOCTATOYHBIMHU JIJIsI BBHITIOJHEHUS TPeOOBAaHWNA K YPOBHIO
MOATOTOBKM  OoOydalmmxcsa. B kaOuHeTe  WMeeTcs  MYJbTHMEINIHOE
o0opyZ0BaHUE, MOCPEACTBOM KOTOPOTO YYAaCTHUKHM OOpa30BaTEIBLHOIO IMpoIlecca
MOTYT MpPOCMATpUBaTh BU3YaJIbHYI0 WH(MOpPMAIMIO MO MaTeMaTHKe, CO3/1aBaTh
Mpe3eHTallii, BHUACOMATepuasbl, WHBIE JOKYMEHTH. B coctaB yueOHO-
METOJMYECKOT0 U MaTepHUAIbHO-TEXHUUECKOTO 00eCIIeYeHUs TPOorpaMMbl y4eOHOM
muctuiuineel  «MartemaTuka: anrebpa W Hadala MaTeMaTHYeCKOTO aHajun3a;
TCOMETPHS» BXOJISAT:

*MHOTO(YHKIMOHAIbHBIA KOMILUIEKC MPENOAaBaTeNs;

*HATJISIHBIE TMMOCOOMST (KOMIUIEKThI YYEOHBIX TaOMUIl, IUTAKAaTOB, TOPTPETOB
BBIJIAIOIIMXCS YUCHBIX-MAaTEeMaTHKOB U JIP.);

*H(OPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEACTBA;
*3KpaHHO-3BYKOBBIE TTOCOOHS;

*KOMILJIEKT TEXHHUYECKOM JOKYMCHTAllMK, B TOM YHCIIC ITIaCIIOpTa Ha CpCACTBaA
06y‘—IeHI/I$I, HHCTPYKIHUHU 110 UX UCIIOJIb30BAHHUIO U TCXHUKE 6630HaCHOCTI/I;

*OUOIMOTEUHBIN (OH]I.
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8. OCHOBHAJS JIMTEPATYPA
st npenogaBaresen

bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. YUYpexIeHUU cperd. mnpod.
obOpazoBanus. — M., 2014.

bammvako M.M. Marematuka: KH. JJIs MpeENoaaBaTessi: METOA. mocooue. — M.,
2014

bamvakos M.M. Maremarnka. COopHUK 3ama4 mpodUILHOM HAMPaBICHHOCTH:
y4ae0. mocodue I CTy . yapexaeHui cpen. npod. oopazoBanus. — M., 2014.

®enepanphbiif 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanum.

[Ipuka3z MunucrepctBa oOpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPKIECHUHU (EAepaTbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa
cpeaHero (IoJIHOT0) O0IIEro 00pa30BaHUM.

[Ipuka3 MunucrepctBa oOpa3zoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH wu3MeHeHuid B Ilpuka3 MwunHucrepctBa oOpa3oBaHHs U HayKu
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 «O06 yTBepx)aeHUU PpeaepanbHOro
rOCyJIlapCTBEHHOI'O 00pa30BaTENIbHOTO CTaHAapTa CpPeAHEro (IOJHOro) OOLIETo
o0Opa3oBaHUsI.

[lucemo JlemaprameHTa TroOCyJapCTBEHHON TMOJUTHKKA B cdepe MOATrOTOBKH
pabouux kaapoB u 11O MunuctepctBa obpazoBanus u Hayku PO ot 17.03.2015
No 06-259 «PexoMeHmanuu 10 OpraHU3alliyd TOJYYCHHUS CPEIHETro OOIIero
oOpa3oBaHusl B TIpejeiax OCBOCHHS OOpa30BATENBHBIX IMPOTPAMM CPEIHETO
npodeCcCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C
ydeToM TpeOoBaHuil  (enepanbHbIX TOCYAapCTBEHHBIX  00pa3oBaTEIbHBIX
CTaHJAPTOB W TOJy4yaeMol mpodeccuu WM  CHEeHUAIBHOCTH  CPEIHETO
poeCcCHOHATIEHOTO 00pa30BaAHUS.

s cTyieHToB

bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. YUpexXIeHUU cpeid. npod.
obOpazoBanus. — M., 2014.

8.1. PEKOMEHAYEMAS JIMTEPATYPA

Aranacsa JI.C., byty3oB B.®., Kagomner C.b. u np. Maremaruka: anrebpa u
Hayaja MaTeMaTU4YecKoro ananu3a. [leomerpus. ['eomerpusi (06a30BbIi U
yrayonenHbiit ypoBuu). 10—11 kmacesl. — M., 2014.
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Konmoropos A.H., A6pamos A.M., Hdyauuus FO.I1. u ap. Anre6pa u Havana
aHainns3a: Yue6. g 10-11 k. - M., 2014.

I'puropreB C.I'., UBonruna C.B. MaremaTtuka : y4eOHUK IJisi CTyJ. OoOpa3oBart.
yupexJIeHui cpe. mpod. odpazoanus. — M., 2014.

boromonos H. B., Camoiinenko II. M. Marematuka: yueOnHuk mnsa CIIO-
M:UznarensctBo FOpaiit, 2018

8.2. UHTEPHET-PECYPCbI

www.fcior.edu.ru  (MadopmanmoHHble, TPEHUPOBOYHBIE ¥  KOHTPOJIbHBIC
MaTepHabl).

www.school-collection.edu.ru (EqunHast komekiuu uppoBbIX 00pa3oBaTEeIbHBIX
PECYpPCOB).

https://www.bymath.net/ rasera «Maremaruka» M3marenbckoro moma «IlepBoe

CEHTSOpSD»
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