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MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma oOmieoOpa3zoBarensHOr  yueOHOU mucturmimHa [1J1.01
«Maremarukay (mamee — «MaremaTtukay) NpeTHA3HAYEHA JIsl WU3YUYEHUS
maremaTuky B I BIIOY MO «CepryXOBCKHI KOJUIEIK.

[Tporpamma paspaborana Ha ocHOBe dDenepanbHOT0 TOCYAapCTBEHHOTO
00pa3oBaTeIBbHOTO CTaHJapTa CpeIHero MNpodecCHOHANTBHOTO O00pa3oBaHUs
s ipodeccunt: 09.01.03 Mactep o o6padotke nudpoBoit nHDOpMaUK U
NPUMEPHOH TpOrpaMMbl  OOIICOOpa30BaTEILHON yYEOHON  JIUCIIUTIIMHBI
«Maremarukay, pekoMeHgoBaHHON — DenepanbHbIM  TOCYJapCTBEHHBIM
aBTOHOMHBIM  yupexjeHueM  «®DenepalbHbIi  HWHCTUTYT  Pa3BUTHUS
o0pa3oBaHUs.

Copeprxanue mporpamMmbl «MaremaTrkay HampaBlIeHO Ha JOCTHXKEHUE
CIEIYIOIINX LesIe:

. obecnieueHre cHOPMHUPOBAHHOCTH MPEICTABICHUN O COIMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHUX (haKTOpPaX CTAHOBIICHUS MAaTEMAaTUKH;

. oOecrieueHue c(hopMUPOBAHHOCTHU JIOTUYECKOTO,
QITOPUTMHUYECKOTO U MAaTEMAaTUYECKOT'O MBIIIICHHUS,

. oOecrieueHue chOpMHUPOBAHHOCTHU YMEHHUI MIPUMEHSITh
MOJIyYCHHBIC 3HAHUS TIPU PEIICHUH PA3IMYHBIX 33]1a4;

. obecrieueHre cPOPMHUPOBAHHOCTH TIPEACTABICHU O MAaTEMAaTHKE
KaK YacTh OOIIEYeIOBEUECKO KYJIbTYpPhl, YHHUBEPCAIBHOM S3BIKE HAYKH,
TIO3BOJISIONIEM ONMKMCHIBATh M U3yUYaTh PEAIbHBIC TTPOIIECCHI U SIBJICHUS.

B  nporpaMMmy  BKJIIOYEHO  COJIep)KaHHE,  HANpaBJICHHOE  Ha
dbopMHpOBaHUE y CTYJEHTOB KOMIIETEHIIMNA, HEOOXOAUMBIX JIJIs KAU€CTBEHHOTO
ocoenust OIIOIT CIIO na 6a3e ocHOBHOTO oOmIero oOpa3oBaHUS C
MOJTYYEHHEM CpEeJIHEero oO0Iero oopasoBaHus s crenuanbHocTH 15.01.05.
Capiuk ( py4yHOH M YaCTUYHO MEXAHU3HPOBAHHOUN CBApPKH (HATIABKH)



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIUILINHBI
«MaremaTuka»

Marematuka sBhseTcs (QyHIAMEHTaNbHOW  00IIe00pa3oBaTeIbHON
JUCHUIUTMHOW CO CIIOKMBIIMMCS YCTOWYHMBBIM COACPKAHHEM M OOIIMMHU
TpeOOBAHUSIMU K MTOATOTOBKE O0YyYarOIIUXCS.

WN3yuenne wmartemMaTUKu Kak NpoduiIbHON 001eo0pa3zoBaTeIbHOM
y4e0HOW AUCUUIUINHBI, YIUTHIBAIOMICH CIEIU(PUKY OCBAaMBAEMBIX CTYJACHTAMHU
cneruanbHocTd 15.01.05. Capimuk ( pydyHOR M YaCTUYHO MEXAHU3UPOBAHHON
CBapKH (HAIUIaBKH)), 00eCIIeYMBaCTCS:

. BbIOOPOM pa3IMYHBIX MTOAXO0/I0B K BBEICHUIO OCHOBHBIX MOHSTHIA;

. dbopMHUpOBaHUEM CUCTEMBI YUE€OHBIX 3aJaHUM, 00EeCTIeUnBAIOITNX
3¢ (HEKTUBHOE OCYLIECTBICHUE BHIOPAHHBIX LEIEBBIX YCTAHOBOK;

. o0OoramieHueM CIeKTpa CTWIed y4eOHOU IEeATEeTbHOCTU 3a CYET
COTJIACOBAaHUS C  BEAYIIUMHU  JICATEIHHOCTHBIMA  XapaKTePUCTUKAMHU
cneruanbHoctd 15.01.05 Capimuk ( pyyHOM M 4YaCTMYHO MEXaHU3UPOBAHHOU
cBapku (HarwiaBku) JIpoduiibHas cocTaBistomas oTpaxkaercs B TPeOOBaHUAX
K [TOIFOTOBKE OOYYAIOIIMXCS YaCTH:

. oOmiel  cucTeMbl  3HAHMH:  COJEp)KaTeNbHbIE  MPUMEPHI
UCIIOJIb30BAHUSI MATEMATUYECKUX MJIEd W METOJI0B B Npo(dhecCHOHATbHOM
NEeSTENbHOCTH;

. YMEHUM: pas3iuuve B YpPOBHE TpeOOBaHUNW K CIIOKHOCTHU
PUMEHSEMBIX aJTOPUTMOB;

. IPAKTUYECKOIO HCIIOJIb30BaHUS TNPUOOPETEHHBIX 3HAHUU U
YMEHHI: UHIUBUAYaJIbHOTO Y4€OHOTO OMBITa B MOCTPOCHUH MaTEMaTHYECKHX
MoO/ieJIeH, BBITIOJTHEHUU UCCIIEI0BATEIbCKUX MTPOEKTOB.

CopepxxaHue y4yeOHOW NHMCUMIUIMHBI pa3padOTaHO B COOTBETCTBHM C
OCHOBHBIMHU COJIEPKaTETHHBIMU JIMHUSAMU 00y4eHUsI MAaTEMAaTHKE:

J anreOpanyeckas ~ JIMHUS,  BKJIIOYAKOIIAs  CUCTEMATH3ALHIO
CBEJICHUH O YHWCIax; M3yuYeHUE HOBBIX M O00O0OIIEHHE paHee H3Yy4YEHHBIX
orepanuii (BO3BelI€HUE B CTENEHb, U3BJICUEHUE KOPHs, JIOrapu(pMUpOBaHUE,
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC U OOpaTHBIE K HUM);

J U3y4YEeHHE HOBBIX BHJOB YHCIOBBIX BBIpRXKEHUH H (HOpMy,;
COBEpIICHCTBOBAHUE MPAKTUUYECKUX HABBIKOB U BBIYMCIIUTEIBHON KYJIBTYPBI,
pacliupeHHMe W COBEPIICHCTBOBAHUE  anreOpauyeckoro  ammapara,
C()OPMUPOBAHHOTO B OCHOBHOW IIKOJE, M €ro MPUMEHEHHE K PEIICHUIO
MaTeMaTUYeCKUX U MPUKIAJHbIX 33]a4;



o TEOPETUKO-(PYHKIIMOHATIbHAS JIVHUS, BKJIFOYAIOIIAS
CUCTEMATHU3ALIMIO U PACIIUpPEHUE CBEAEHUN O (YHKLHUSIX, COBEPLIEHCTBOBAHUE
rpa@uUecKkux YMEHHI; 3HAKOMCTBO C OCHOBHBIMU HJI€IMH U METOJAMH
MaTE€MaTUYeCKOro aHaiu3a B oObeMe, TMO3BOJISIOIIEM  HUCCIEN0BaTh
JJIEMEHTAapHble  (QYHKIMM W  pemarb MPOCTEUIME TIeOMETPUYECKHE,
dbusnueckue u Ipyrue NpuKkiagHbie 3a/1a4u;

o JIMHUS YPAaBHEHUW U HEPABEHCTB, OCHOBaHHAasi HA IOCTPOEHUU U
UCCIIEOBAaHUH MaTeMaTHYECKUX MOJEIEN, IepeceKaromascs c
anreOpanyeckol M TEOPETUKO-(PYHKUMOHANBHOW JUHUSAMU M BKJIIOYAIOLIAs
pPa3BUTHE M COBEPUICHCTBOBAHUE TEXHUKU ajreOpanveckux mpeoOpa3oBaHUi
JUISl peLlIeHUs] YpaBHEHUH, HEPABEHCTB U CUCTEM; (OPMUPOBAHUE CITIOCOOHOCTH
CTPOUTH M UCCIIE0BATh IIPOCTEHUIINE MAaTEMAaTUYECKUE MOJENH NIPU PEIICHUN
IPUKJIAJHBIX 337a4, 33/1a4 U3 CMEKHBIX U CIIEHUAIbHBIX JUCLUIUINH;

o reoMeTpUYeCKast JIUHUA, BKJIFOYArOIIAs HarJIsIHbIE
NPEJICTaBICHUA O MPOCTPAHCTBEHHBIX (UTypax M H3yUYE€HHUE HX CBOICTB,
dbopMupoBaHUe U Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUsS, pPa3BUTHE
CIIOCOOOB TE€OMETPUYECKHX HM3MEPEHUH, KOOPAMHATHOIO U BEKTOPHOIO
METOJOB ISl PELICHNUS] MAaTEMATUYECKUX W IPUKIIAIHBIX 33/1a4;

o CTOXAaCTHYECKas JIMHUS, OCHOBAHHAsi Ha pa3BUTUU
KOMOMHATOPHBIX YMEHHUMW, MPEACTABICHUA O BEPOSITHOCTHO-CTATUCTHYECKHUX
3aKOHOMEPHOCTAX OKPY’KAOLIEr0 MUPA.

MECTO YYEBHOH JUCIUIIJIMHBI B YYEBHOM I1JIAHE

VYyebnas  aucummuimHa — «MartemaTuka: — anreOpa W Hadaia
MaTEMaTHYECKOTO aHalli3a, TEOMETPHUs» SBISETCA YYCOHBIM IPEIMETOM
oOsi3aTesibHON TpeAMeTHOU obnactu «Maremaruka U uHpopmatukay OI'OC
CpeaHero o01ero 0opa3oBaHusl.

. VYyebnas  guciuiuinHa — «Marematuka U3y4aeTcs B
obmieoOpa3zoBarenbHoM 1ukie yuyeObHoro twiana OIIOII CIIO na 6aze
OCHOBHOTO 0OImIero oOpa3oBaHUs ¢ TIOJYYEHHEM CpeaHero OoOIIero
oOpazoBanusa 1o crnenuagbHocTd 15.01.05 Cpapiuk ( pydyHON W YaCTUYHO
MEXaHU3UPOBAHHOM CBAPKU (HAIJIABKH)



PE3YJIbTATBI OCBOEHUS YYESHOM JUCITUITIINHBI
OcBoeHue  cojepaHusi  y4eOHOM  AucUMIUIUHBI  «MaTemaThkay
o0ecreunBaeT JOCTUKEHUE CTYI€HTaMHU CIEAYIOIINX pPe3y1bmamaos:
* JIUYHOCMHBIX:

chOpMUPOBAHHOCTh  NPEACTaBICHUM O  MareMaTUKe  Kak
YHUBEPCAJIBHOM SI3bIKE HAyKH, CpPEJICTBE MOJICIMPOBAHUS SIBICHUU U
MPOLIECCOB, UAEAX U METOJAX MAaTEMATHUKU,

MOHUMAaHUE 3HAYMMOCTA MaTEMaTUKHU JJIi HAYYHO-TEXHHYECKOTO
nporpecca, cQOpMUPOBAHHOCTh OTHOLIEHUS K MaTeMaTHKE KaK K 4acTh
00IIIe4YesIOBEYECKON KYIbTYpPhl UY€pe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS
MaTEMaTUKH, SBOJIIOLMEH MaTEeMaTUIECKUX UJICH;

pa3BuTHE JIOTUYECKOTO MBIIICHHUS, IIPOCTPAHCTBEHHOTO
BOOOpaKeHU S, AITOPUTMHUUECKON KYJIbTYpPbl, KpUTUIHOCTH MBIITUICHHS Ha
ypOBHE, HE0OX0UMOM Tt OyayIieil mpodecCuOHANBHON JAESTEIHHOCTH,
JUTSL IPOIOJKEHUS 00pa30BaHus U caMOOOpa30BaAHMS;

OBJaJICHUE  MATeMAaTUYECKUMH  3HAHUSIMU U yYMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEIHEBHOM KW3HHU, JJIsI OCBOCHUS CMEKHBIX
€CTeCTBEHHOHAYYHBIX JUCHUIUIMH M JUCHUIUIMH TPO(PECCHOHATHLHOIO
OUKJa, A7 TOJydyeHHs oOpa3oBaHUsi B 00JacTsaX, HE TpeOyroumx
yTIIyOJICHHOW MaTeMaTHUUE€CKON MOJATOTOBKH;

TOTOBHOCTh M CIOCOOHOCTh K 0OOpa3oBaHMIO, B TOM YHCIE
caM0o0o0pa30oBaHWI0, Ha TPOTSHKEHWHU BCEM IKU3HU; CO3HATEIbHOE
OTHOIIEHUE K HENPEPHIBHOMY OOpPA30BAaHUIO KaK YCJIOBHIO YCIIEUTHOM
npodecCroHaIbHON U 00IIECTBEHHON JISATEIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATEIHHON TBOPYECKOW U
OTBETCTBEHHOM JIECATEIBbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOM palboTe, COTPYJHHYECTBY CO
CBEPCTHUKaMH B 0Opa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
VCCIIEI0BATENBCKOM, POEKTHOM U IPYTUX BUJIAX JEATEIbHOCTH;

OTHOUIEHUE K MPOPECCUOHAIBHON JEATENBHOCTA KaK BO3MOKHOCTH
y4acTUsi B PEHIEHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX MPOOJIEM;

* MemanpeomMemHolx:

YMEHHUE CaMOCTOATENIIBHO OIPENCIATh LENU JEITEIbHOCTH U
COCTAaBIATH IUIAHBI JEATEIBHOCTH; CAMOCTOATENIBHO OCYIIECTBIIATD,
KOHTPOJIUPOBaTh M KOPPEKTHUPOBATH AECATEIIBHOCTH, HMCIIOIB30BaTh BCE
BO3MOXHBIC PECYpPChl I JOCTMXKEHHUS IIOCTABJICHHBIX LEIEed U

peailu3alu IUIaHOB ACATCIILHOCTHU, BLI6I/IpaTB YCIICIIHBIC CTPATCTHH B
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Pa3IUYHBIX CUTYaLHSIX;

YMEHHE NMPOTYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBAThH B MPOLIECCE
COBMECTHOM JIESITEIbHOCTH, YYWUTHIBATh IO3HULIMH JPYTUX YYaCTHHUKOB
NeSATENbHOCTH, 3(P(PEKTUBHO pa3peliaTh KOH(PIUKTHL;

BJIa/ICHUE HaBbIKAMHU [MO3HABATEIbLHOM, yUeOHO-UCCIIEI0OBATENBCKOMN
U TPOEKTHOW JIEATETBbHOCTH, HaBbIKAMU pa3penieHus mnpoodiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJI0B
pelIeHUs] MPAaKTHUYECKUX 3aJlay, TMPUMEHEHUIO Pa3IMYHBIX METOJIOB
[O3HaHMS;

TOTOBHOCTh U CIOCOOHOCTbH K CaMOCTOSITENIbHOM MH(OpPMaIIMOHHO-
IIO3HABATEIBHON JEATENBHOCTH, BKJIIOUYas YMEHHE OpPHUEHTHUPOBATHCS B
pa3IMyYHBIX HCTOYHUKAX HMHQOpPMAIMKM, KPUTUYECKH OLIEHUBAaTh U
UHTEpPIPETUPOBATh  MHPOpPMAIMIO, MOJYyYaeMyl0 U3  Pa3IUYHbIX
UCTOYHUKOB;

BJIAJICHUE SI3bIKOBBIMU CpPEJICTBAMHM: YMEHHE $ICHO, JIOTUYHO U
TOYHO H3JIaraTb CBOKO TOYKY 3pEHHUS, MCIOJIb30BATh aJECKBATHbIE
A3BIKOBBIE CPEJICTBA;

BJIa/ICHHE HAaBBIKAMHU TMO3HABATEIBLHON pEQIIEKCUU KaK OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTENBHBIX MTPOLIECCOB, UX PE3YILTATOB U
OCHOBAHM, IPaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX IMO3HABATEIbHBIX
3a]a4 U CPEJICTB AJIs UX JOCTUKECHMUS;

LEJIEyCTPEMJIICHHOCTh B TIOMCKAX W TNPUHATUU  PEIICHUH,
COOOpa3UTENbHOCTh U HMHTYHUIMS, PAa3BUTOCTh IMPOCTPAHCTBEHHBIX
IPEICTaBICHUN; CIOCOOHOCTh BOCHPUHUMATh KpacoTy M TapMOHHIO
MUPA;

® npeomMemHubIX:

c(OpMUPOBAHHOCTb TMPEJACTaBICHUI O MaTeMaTUKe KaK 4YacTH
MHUPOBOW KYJbTYpbl U MECTE€ MAaT€MaTWKH B COBPEMEHHOW LIMBWIM3ALUU,
crioco0ax onucaHus SBJICHUN PealbHOr0 MUpPa HA MaTEMAaTUYECKOM SI3bIKE;

c(OpPMHUPOBAHHOCTh MPEACTABICHUM O MATEMAaTUYECKUX MOHATHUAX
KaK BaXXHEHIIMX MaTeMaTHUYECKUX MOJEIAX, MO3BOJISIIOUIUX OMUCHIBATh U
u3ydyaTb pasHble MPOLECCHl M SIBICHHS; TMOHMMAaHHE BO3MOKHOCTHU
AKCMOMATUYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

BJIa/ICHUE METOJJaMH JI0Ka3aTeIbCTB U AJITOPUTMOB PEILIEHUS, YMEHUE
UX NPUMEHSTH, IPOBOJNTH JIOKA3aTEIIbHBIE PACCYKIEHUS B XOJI€ PEUICHUS
3aj1a4;

BJIAJCHUE CTAHJAPTHBIMH IPUEMAMHU PEIIECHUS PALMOHAJIBHBIX U



VPPALUOHAIBHBIX, IIOKA3aTENbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKHUX
YPAaBHEHWM W HEPABEHCTB, HWX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE€ U1 MOUCKA IyTH PELUICHUS U
WJUTIOCTPAMU PEUICHUSI YPABHEHUN U HEPABEHCTB;

c(hOPMUPOBAHHOCTb  MPEJCTABICHUNA OO0 OCHOBHBIX TIOHSTHUSAX
MAaTEMaTH4YEeCKOr0 aHajiu3a W HUX CBOWCTBAX, BJIAJCHUE YMEHUEM
XapakTepu3oBaTh TMOBeJAeHHUE (YHKIUMH, MCHOJb30BAHUE TOJYUYECHHBIX
3HAHUM JJIsI OMMMCAHMS U aHAJIN3A PEATbHBIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMU IMOHATHUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpudecKux (GuUrypax, X OCHOBHBIX CBOMCTBax; c(HOPMHPOBAHHOCTH
YMEHUS pacno3HaBaTh reOMETpUUecKre GUTYphl Ha YepTekax, MOJCIAX U B
peaTbHOM MUPE; TPUMEHEHUE U3YUYEHHBIX CBOMCTB T€OMETPUUYECKUX (DUTYD
U hopMyn JUIsl pellieHrs TeOMETPUUECKHX 3a/1a4d U 3a7a4 C MPAKTHIECKUM
COAECP)KAHUEM;

chOpMHUPOBAHHOCTh TIPEACTABICHUA O TPOIECCaX U SBIICHUSX,
MMEIOIINX BEPOSITHOCTHBIA XapaKTEP, CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B
pe€allbHOM  MHpE, OCHOBHBIX  TMOHSTHUSX  DJIEMEHTAPHOW  TEOpHUU
BEPOSTHOCTEW; YMEHUN HAXOJUTh U OLCHUBATH BEPOATHOCTH HACTYIUICHUA
COOBITUIA B MPOCTEUIINX MPAKTUYECKUX CHUTYyallUsIX W  OCHOBHBIC
XapaKTEPUCTUKHU CITyYaHbIX BEJIUYUH;

BJIAJICHUE HAaBBIKAMHU HCIIOJb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX
MpOrpaMM MpHU PELICHUH 3a7a4.

COJIEPKAHUE YYEBHOM JUCIHUIIJIMHBI
BBEJIEHUE
. MaremaTnka B HayKe, TEXHHKE, SKOHOMHUKE, MH(POPMAIMOHHBIX

TCXHOJIOTHUAX H HpaKTquCKOﬁ ACATCIIBHOCTU. HCHI/I N 3aJa41 U3YUYCHUA

MaTeMaTUKH IpH OcBOoeHHH crnenuanbHocTu 15.01.05 Cpapmuk ( py4yHO#l U

YaCTUYHO MEXaHU3UPOBAHHOM CBapKu (HAIJIaBKH)

. AJIT'EBPA
Paszeumue nonsmus o yucne
[lenpie w  panWoHajdbHBIE  4YuCHa.  JeMCTBUTENBHBIE  YHCIIA.

le/l6ﬂu9fC€HHbl€ eviuucienus. Komnnexcuole uucia.

Ilpakmuueckue 3anamus.
JleicTBUST HAJ KOMIUIEKCHBIMU YHCJIaMHU B TPUTOHOMETPUYECKOU H

nokaszaTteiabHou dopme.

KOPHH, CTEIIEHU U JIOT'APOMbBI

Kopuu u cremenn. KopHM HaTypaJlbHOW CTENEHM M3 YUCIA U HX
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cBoiicTBa. CTENEHN C pallMOHAJIBHBIMU ITOKA3aTENsIMU, UX cBOMcTBa. CreneHu
C JEUCTBUTENIBHBIMU MOKa3aTensiMu. Cgoticmea cmenenu ¢ 0eucmseumenbHbiM
noxasamenem.

Jlorapu¢pm. Jlorapudpm uymcaa. OcHOBHOE JorapupmMuyeckoe
TOXJ1eCTBO. JlecsTuuHble U HaTypaibHble jJorapudmel. [IpaBuna aeicTBuil c
norapupmamu. [lepexoq Kk HOBOMY OCHOBaHHUIO.

IIpeoOpa3zoBanne ajredOpamvyecknx BbIpaxkeHuil. IIpeoOpaszoBanue
palMOHAIIBHBIX,  UPPALMOHAIBHBIX  CTENEHHBIX,  ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX BBIPAKEHUN.

Ilpakmuueckue 3anamusi.

[IpaBuna nevictBuii ¢ morapudmamu. [IpeodbpazoBanue
Jorapu(MUYECKUX BBIPAKEHUH.

Pemenne nokasarenbHbIX YPaBHEHUM.

Pemenue norapudmMudeckux ypaBHEHUH.

Perienne nmokasaTenbHbBIX U JTOrapu(MUYECKUX YPABHEHUN U
HEPABEHCTB.

OCHOBBI TPUT'OHOMETPHUU

OcHoBHbIe NOHATHA. PannanHas Mepa yria. BpamarenpsHoe NBUKEHUE.
CuHyC, KOCUHYC, TAHT€HC U KOTAHT'E€HC YUCJIa.

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

@opmynbl npuBeneHus. Dopmynbl cioxkeHus. DPOpMyIbl YIBOCHHUS.
Dopmynvl NOOBUHHO20 Yeld.

[IpeoOpazoBaHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN

[IpeoOpazoBaHne  CyMMbl  TPUTOHOMETPHUUECKHX  (QYHKIMHA B
IIPOU3BECHUE U MPOU3BEIACHUS B CYMMY. Buipadicenue mpueoHomMempuiecKux
@yHKYUll yepe3 maneseHc NON0BUHHO20 apSyMeHmdA.

TpuroHoMeTpryecKkue ypaBHEHHsI 1 HEPABEHCTBA

[IpocTenimme  TPUTOHOMETPHUYECKHE  ypaBHEHHWs.  [Ipocmeuwiue
MpucoHoMempuyecKue HepaseHcmaea.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIUU. APKCUHYC, apKKOCHUHYC,
apKTaHTEHC.

Ilpakmuueckue 3anamusi.

Peuienre ynpaxHeHU Ha YIIPOUIEHUE TPUTOHOMETPHUECKUX
BBIPKECHUM.

Pemienre 0JTHOPOAHBIX TPUTOHOMETPUUECKUX YPAaBHEHUN

Pelrenrie TpUroHOMETPUYECKUX YPAaBHEHUN METOAOM Pa3JIOKEHUS

JIEBOM YAaCTH YPAaBHEHUSI HA MHOYKHUTEIH.

®YHKIMHN, X CBOMCTBA U TPAGUKU
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@Oyuknuu. O0macTh ompeneseHUusT ¥ MHOXKECTBO 3HAYCHWI; Trpaduk
byHKIIMKA, TOCTpoeHWue TpadukoB GYHKIWNA, 3aJaHHBIX  Pa3TIUIHBIMH
criocobamu.

CpoiictBa ¢yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPAaHUYCHHOCTh, MEPUOIUYHOCTh. [IpOMEXKYTKH BO3pacTaHus W yOBIBaHWS,
HanOOJIbIIIeE M HAWMEHBINEE 3HAYEHWs, TOYKH JKCTpemMyma. [ padudeckas
uHTepnperanus. [IpuMepsl (QYHKIIMOHAIBHBIX 3aBHCUMOCTEH B pPEaIbHBIX
npolrieccax u ABJICHUAX. ApudmMeTrdeckue ornepanuy Haj QyHKIIASIMH.

Cnoxnass (QyHkuus (xkomnosunus). [lowamue o HenpepvigHOCMU
dyukyuu.

Oo0patuble ¢ynkunu. Obnacms onpedeneHuss U 001ACMb 3HAYEHULL
oopamnou gyukyuu. I pagux obpammoii pyHkyuu.

Crenennble, NoKa3aTe/ibHbIe, JorapupmMuyeckue u
TPUTOHOMeTpHUYecKHe PYHKIMU.

OO6patHble TpUroHoMeTpuueckue GyHkun. OnpeneneHuss QyHKIUNA, UX
CBOICTBA U rpauKH.

[IpeoOpazoBanust rpadukoB. I[lapamienbHblii TEPEHOC, CUMMETPHUS
OTHOCUTEIHHO OCel KOOpJWHAT W CHMMETPHS OTHOCHTEIHLHO Hadaja
KOOPJIMHAT, CHMMETPHSI OTHOCUTEIIBHO MPSMON ) = X, PACTSHKCHHUE M CHKATHE
BJIOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamus.

Pemenue 3anau no teme «lIpeobpazoBanust rpaduxoBy

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IMocaenoBareabHocT. CrocoObl 3aaHUsl W CBOMCTBA YHCIIOBBIX
MIOCJIEIOBATEIBHOCTEM.

Ilousimue o npedene nocneoosamenvrocmu. Cywecmeoganue npeoeia
MOHOMOHHOU  O2paHuyenHou  nociedogamenvhocmu.  CyMMUPOBaHHE
NoceI0BaTeNbHOCTEH. beckoHeuHo yObIBaroIasi reoMeTpuieckasi mporpeccus
U €€ CyMMa.

IIpounsBoanas. Ilouarue o npou3BOAHON PYyHKIIMHU, €€ T€OMETPUUECKHIM
U (U3MUecKuil CMbICI. YpaBHEHHE KacaTelbHOM K Tpaduky (QyHKIUH.
[Tpon3BoHBIE CYMMBI, Pa3HOCTH, IPOM3BEICHHUS, dYacTHbIC. [Ipow3BOIHBIC
OCHOBHBIX  JJIEMEHTApHBIX  (QyHKUUH. [IpuMeHeHHe TNPOU3BOJHON K
HCCIIeIOBAaHUIO (DYHKIIMNA U TIOCTPOSHUIO TpaduKoB. [IpouszsooHvie obpamuoll
DyHKYUU U KOMNO3UYUU DYHKYUU.

[Tpumepsl UCTIONIB30BaHUSI TTPOU3BOIHON ISl HAXOKICHUSI HAMITYYIIIETO
perieHus B MpUKIaAHBIX 3a7a4ax. Bropas mpousBoaHasl, €€ TeOMETPUUECKHUN U

dbusnueckuii cmpici. HaxokmeHuwe CKOpocTH Juisi Tpoliecca, 3aJaHHOTO
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dbopmyoii u rpadurom.

IlepBooOpa3Has u uHTerpaJ. [IpumeHenne onpeaeIeHHOro UHTErpaa
JUISL HAXOXJICHUS TUIOMAAN KpUBOIMHEHON Tpaneunu. @opmyna HeroTtona—
Jleitonuna. [IpuMepsl NpuMeHEeHNs UHTETpaia B (PU3UKE U TEOMETPUHU.

Ilpakmuueckue 3anamus.

OxcTrpeMyMbl GyHKIUU. MccnenoBanue GyHKIMU HA DKCTPEMYM C
TTIOMOII[BIO TIEPBOX MIPOU3BOIHOM.

HaxoxxaeHue HanOoJIbIIero 1 HaMMEHbBIIIEro 3HaUeHUN (QYHKINH,
3aJ1JaHHOM HA IIPOMEXYTKE.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus 7| CHCTEMBI YPABHEHHUH. PanmonaneHsble,
VppalUOHAIBHBIE, IIOKA3aTEIbHbIE W TPUTOHOMETPUUYECKHUE YPABHECHUS U
CHUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHHM, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpUEMBl MX penieHus (pa3noKeHUe Ha MHOXKHUTEINH,
BBEJICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TPAUUECKUI METO.).

HepagBencrBa. PannoHanbHbIE, MPpalUOHAIBHBIE, MOKA3aTEIIbHBIE U
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.

HUcnonb3oBanue CBOMCTB M IpapukoB (PYHKUMH IPU pPeLICHUU
ypaBHeHMil MW HepaBeHCTB. Merton wuHTepBanoB. M3o00pakeHue Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOYKECTBA PELICHUN YPAaBHEHUU U HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwvie 3a0auu

[IpuMeHeHrne MaTEMAaTUYECKUX METOJIOB JJIsI PELIEHUS COAEPHKATEIbHBIX
3a/1a4 W3 pa3IMYHbIX 00JIaCTe HAYKU U MPAKTUKH.

Nutepnperanus pe3yJibTaTa, y4eT PeajbHbIX OIPAHUYCHHM.

Ilpakmuueckue 3anamus.

CucreMbl pallMOHATIBHBIX YPABHEHNU U OCHOBHBIE METO/bI UX PEIICHUS.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEH
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHbIC TIOHSTHA KOMOWHATOPUKH. 3aJa4ydl Ha TOJCYET YHCia
pa3MeIlleHUd, TepecTaHOBOK, coueTaHuid. Pemenue 3amay Ha mepedbop
BapuantoB. ®opmyna OwunHoma Hrerorona. CBoiicTBa OHMHOMHMHAJIBHBIX
koapurmenTos. Tpeyronbauk [lackans.

Ilpakmuueckue 3anamus.

Pemenne koMOMHATOPHBIX 3a/1a4.

DJIeMEeHTbI TEOPUH BEPOSITHOCTEH
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CoObiTHE, BEPOATHOCTH  COOBITHS, CJIOXEHHE ©  yMHOXKCHHE
BeposiTHOCTEH. [lonsamue o Hezasucumocmu coovimutl. Jfuckpemnas ciyuatinas
8enUYUNA, 3aKOH ee pacnpeodenenus. Hucnosvie xapakmepucmuku OUCKPEmMHOU
cayuaunou eenudunvl. [lonamue o 3axone OOIbUUX YUCE.

DJIeMeHThl MAaTEeMATH4Y€CKOH CTATHCTUKH

[IpencraBnenne  gaHHBIX  (TaOMUUbI,  OUarpaMmbl,  Tpaduku),
2eHepalbHAsl COBOKYNHOCMb, 8blOOPKA, CpeoHee apupmemuieckoe, Meouaud.
Tlonusmue o 3a0auax mamemamu4eckon CMamucmuxu.

Pewenue npaxmuueckux 3adau ¢ npumMeHeHueM 8epOSMHOCIHbIX
Memoooa.

Ilpakmuueckue 3anamusi.

Pemiennie mnpakTUYeCKUX 3ajlad € [PUMEHEHUEM BEPOSATHOCTHBIX
METO0B.

I'EOMETPUA
IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

B3anmHOe  pacnonoxkeHue — AByX ~ OpSMBIX B MPOCTPAHCTBE.
[TapaiienbHOCT, TPAMONM W IUIOCKOCTU. [lapajuieibHOCTh  TUIOCKOCTEH.
IlepneHAUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH. lIeprneHauKyissp U HaKIOHHAas.
Yroan Mexay nOpsAMOW M IUIOCKOCTBIO. JIByrpaHHBIM Yroija. Yroa MeExXay
IJIOCKOCTAMH. [lepnenauKyasspHOCTh ABYX IIIOCKOCTEM.

['eomerpuueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA:  MapajlieIbHBIN
MEPEHOC, CHMMETPHUSI OTHOCUTENIBHO TIOCKOCTH.

[TapannensHOE TpoekTUpOBaHUE. [110U4a0b OPpMO2OHANLHOU NPOEKYUU.
N300pakeHne NpoCcTpaHCTBEHHBIX QUTYP.

Ilpakmuueckue 3anamus.

B3aunMHo€e pacnonoxkeHue mioCKOCTEN B IPOCTPAHCTBE.
[TapamnenbHOCTh TNIOCKOCTEM.

[TapannenbHOE MPOEKTUPOBAHUE, €0 cBoWcTBa. M300paxenue puryp B
CTEPEOMETPUH.

MHororpaHHuKHu
Bepuunsl, pebpa, rpanu MHOrorpaHHuka. Pazeepmka. Muocoepannvie
yenwvl. Boinykavle muozcoepannuku. Teopema Jtinepa.

[Ipuzma. Ilpsmas wu naxaownas npusma. IlpaBunbHas npusMma.
[Mapannenenunen. Ky6.

[Iupamupa. IlpaBrwibHasg nupamuga. YcedeHHas nupamuia. Terpasap.
Cummerpun B KyOe, B mapajenenunene, B npusMe u nupamuae. CeueHus
Ky0a, MPU3MBbI U TUPAMUJIBL.

[IpencraBienne o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpadpe, KyOe, OKTasipe,
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JOJIEKa’Ipe U UKOCAdIPE).
Tesia 1 MOBEPXHOCTH BpallleHH s

Hunmuaap u xoHyc. YceueHHbIH koHyc. OCHOBaHuWE, BBICOTa, OOKOBas
NOBEPXHOCTh, OOpasyromias, pas3Beprka. (OceBble CEUEHUS U CEUCHHS,
napajijieibHble OCHOBAHHUIO.

[lap u cdepa, ux ceuenus. KacarenbHas mIocKkocTh K cdepe.

HN3mepenus B reomeTpuu

O6bem u ero uzMepenue. MaTerpanbaas popmyiia oobema.

®opmyiibl 00beMa Ky0a, MPSMOYTOJIBHOTO NapaijiesienuIeia, Mpru3Mbl,
mwinHapa. Popmyssl oObema mupamuAbl U KoHyca. Dopmynbl IUIOHIAAH
MOBEPXHOCTEN HMIMHApA W KoHyca. dDopmynbl oObema mmapa W IUIONIAIA
cdephl.

[Tomobue Ten. OTHOIIEHUS TIJIOMAJEH TOBEPXHOCTEH U 0OBEMOB
MOAOOHBIX TEJl.

KoopanHaTtel 1 BeKTOPBI

[IpsimoyronbHast (AeKapTOBa) cHUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopMmyiia pacCTOSTHUS MEXKYy ABYMSI TOUKaMU. Y paBHEHUS CHEPB, NI0CKOCHU
U NPAMOU.

Bekropsl. Monynb Bektopa. PaBeHCcTBO BEKTOPOB. C105KEHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha uncio. Pa3ioxkeHne BEKTOpa 1o HapaBiIeHUsIM. YTOI
Mexay IByMs BekTopamu. IIpoekuust BekTopa Ha ocb. KoopauHaThl BEKTOpA.
CkansipHoe IpOU3BEACHUE BEKTOPOB.

Hcnonb3oBanue KOOPAUHAT U BEKTOPOB MPU PEIICHUN MaTeMaTHUYECKUX
U TIPUKJIQIHBIX 3a7a4.

Ilpakmuueckue 3anamusi.

JlelicTBUS HAJl BEKTOpaMU B KoopauHaTax. @opmyna pacCTOAHUS MEXKITY
IByMsl Toukamu. KoopAauHaTsl cepelMHbl OTPE3Ka .

CkansipHoe MIPOU3BECHUE BEKTOPOB, 3aJIaHHBIX CBOUMHU
KoopJauHataMu .JlinHa BekTopa. YTrosl MEeXIy JByMsl BEKTOPAMH ,3aJaHHBIMU
CBOMMH KOOpJMHATaAMHU.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu cojaepkaHus  00IIeoOpa3oBaTeIbHON  yueOHOM
TUCIUIUIMHBL «MatemaTuka: anreOpa ¥ Hayajda MaTeMaTHYeCKOro aHallu3a;
reomeTpus» cnenuainbHoctd 15.01.05. Cpapuuk ( py4HOM M YaCTHUYHO
MEXaHU3UPOBAHHOW cBapku (HamiaBku) .AynutopHas (oOs3aTesbHast)
Harpy3ka oOydarommxcsa — 379 gacos .

TemaTnyeckuid mJiaH
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOI

JEATEJIBHOCTU CTYAEHTOB

Conep:xkanue XapaKkTepuCTHKA OCHOBHBIX BH/I0OB /IEATEJILHOCTH CTYI€HTOB (Ha

o0yueHust YPOBHE YueOHBIX JIeiiCTBHIA)

Beenenue O3HaKOMIIEHHE C POJIBI0 MATEMAaTUKH B HAYKE, TEXHUKE, 3KOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U IPAKTUIECKOH JIeSATEITbHOCTH.

AJITEBPA

PasBurtne Beimonnenne apudmernueckux AeCcTBUI HAJl YUCIIaMH, COYeTast

IMOHATHUA 0 YHUCJIE

YCTHBIE ¥ IUCbMEHHBIE IPUEMBI.
Haxoxnenne npuOIMKeHHBIX 3HaYEHUH BEJTMYMH U IOTPELIHOCTEN
BbIUUCIICHUH (a0COMOTHON M OTHOCUTENBHOM); CpaBHEHHE YHCIOBBIX
BBIPA)KCHUI.

Haxoxnenue ommOok B MpeoOpa3oBaHUAX U BEIUMCICHHSIX
(OTHOCHTCSI KO BCEM IYHKTaM IIPOrpaMMbl)

KopHn, crenenn,
JIOrapu(pmMbl

O3HaKOMJIEHHE C TIOHATUEM KOPHS 71-1 CTENIEHU, CBOMCTBAMU
pPaauKaIoB U IMPABUIAMU CPAaBHEHUS KOPHEM.

DopMyIMpPOBaHUE OIIPENEICHUS KOPHS U CBOMCTB KOPHEH.
Beruucnenvie u cpaBHEHHE KOPHEW, BBITTOJIHEHUE IPUKUAKN 3HAUYCHHUS
KOpHSL.

[IpeoOpa3zoBaHue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COEPKAILIMX
pajuKasbl.

Brimonnenue pacueroB 1o GopmyiaM, CoepKalliM paguKabl,
OCYILIECTBIISISI HEOOXOIMMbIE TOACTAaHOBKH U IPeoOpa30BaHUsL.
Onpenenenre paBHOCHIBHOCTH BhIpAXKEHUH ¢ pagukaiamu. Pemenue
UPPALMOHAIbHBIX YPaBHEHUIA.

O3HaKOMJIEHHE C IOHATHUEM CTENEHHU C ACHCTBUTEIbHBIM
[IOKa3aTeIIEM.

HaxoxneHue 3HaueHHil cTeneHu, UCII0JIb3Ys IIPH HE0OXO0IMMOCTH
MHCTPYMEHTAJIbHBIE CPECTBA.

3anuchIBaHUE KOPHS n-U CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
MOKa3aTeJIeM U Ha00O0pOT.

@opMyIMpPOBAaHNE CBOWCTB CTENEHEN. Brlunciaenue crenexen ¢
palOHaIbHBIM IIOKA3aTEJIEM, BBINIOJIHEHUE TPUKUAKY 3HAUCHHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COJIEpKAILUX
CTEIIEHU, IPUMEHSS CBOKCTBA. PellleHne nokasaTenbHbIX ypaBHEHUM.
O3HaKOMIJIEHHE C IPUMEHEHUEM KOPHEHN U CTEIIEHEN NPU BBIUYUCIIEHUN
CPEIIHUX, JCIICHUU OTPE3KAa B «30JI0TOM cedueHUm». Pemenue
IIPUKJIAJHBIX 337a4 Ha CJIO’KHBIE IPOLIEHTHI

[TpeobpaszoBanue
anredpandecKux
BBIPAKECHU

Brimonnenue npeoOpa3oBaHuii BEIpaXKeHU, MpUMeHeHne Gopmy,
CBSI3aHHBIX CO CBOICTBaMU cTemneHe u norapupmos. OnpeaencHue
00J1acTH JOMYCTUMBIX 3HAUEHUH JTOrapu(pMUYECKOT0 BhIPAXKEHUS.
Pemienue norapupMHUUECKuX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcCHOBHBIE
NOHATHA

N3ydeHue painaHHOTO METO/1a U3MEPEHUS YIJIOB BpalllEHUs U

UX CBSI3U C IpalycHON Mepoil. M300pakeHue yriioB BpallleHus: Ha
OKPYHOCTH, COOTHECEHUE BEJIMYUHBI yIJjla C €r0 PACIIOIOKEHUEM.
DopMyIHpOBaHUE OIPEICICHUI TPUTOHOMETPUUYECKUX (PYHKIIMMA JIsI
YIJIOB IOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA U
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00BsICHEHHE UX B3aMMOCBS3U

OcHoBHBIE [IpumeHeHrne OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKAECTB JJIsi
TPUTOHOMETPHUYE | BHIYHUCIICHHS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIMN MO OAHOM U3
CKHe TOXKAeCTBA HUX

IIpeodpa3zoBanusi | MzydeHue oCHOBHBIX (OPMYI TPUTOHOMETPHUH: (HOPMYJIIBI CIIOKECHHUS,
NMPOCTEHIIHNX YABOCHHUS, TPEOOPa30BaHMsI CyMMbI TPHTOHOMETPHUYECKUX (YHKLIUHN B
TPUTOHOMETPHUYE | MPOU3BEICHUE U MPOU3BEICHHS B CYMMY U IIPUMEHEHUE MIPU

CKHMX BBbIpaKeHH

BBIYMCIICHUH 3HAYEHUS TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U
YIPOILEHHUS €ro.

O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUH TOUYEK Ha €IUHUYHOMN
OKPY’>KHOCTH M IPUMEHEHHE UX IS BbIBOA (POPMYJI IPUBEIEHHSI

IIpocreitmmue
TPUTOHOMETPHYE
CKHe YPaBHEHUS
U HepaBEHCTBA

Pemenue no gpopmysiam u TPUTOHOMETPUIECKOMY KPYTY MPOCTEHIIINX
TPUTOHOMETPUUYECKHUX YPaBHEHUIA.

[TpumeHeHne 00IMX METOJIOB PELICHUsI ypaBHEHUH (TIPUBEIEHUE K
JUHEMHOMY, KBaJIpaTHOMY, METOJI Pa3JI0KEHHsI HA MHOKHUTEIH,
3aMEHbI IEPEMEHHON) MPU PELLIEHUH TPUTOHOMETPHUUECKUX
YpaBHEHUH.

YMeHue oTMedaTh Ha Kpyre PeleHHs IPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

Apkcunyc,
APKKOCHHYC,
ApPKTAHI€HC
yucaa

O3HaKOMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUECKUX
(GyHKIIHA.

W3yuenne onpeneneHnii apkCuHyca, apkKOCHHYCa, apKTaHTeHca
qrcia, GOpMYITHMPOBAHUE MX, H300paKEHUE HA CIMHUYHON
OKPYXHOCTH, IPUMEHEHHE TPU PEIICHIH YPABHCHUN

®YHKIIUHU, UX CBOMCTBA U TPA®UKH

DYyHKIUH. O3HaKOMJICHHE C TMIOHATHEM ITEPEMEHHOMN, TPUMEPaMH 3aBUCUMOCTEH

ITonsitue o MEX]ly IEpEMEHHBIMHU.

HenpepbiBHOCTH | O3HaKOMIIEHHE C TIOHATHEM TpaduKa, onpeaeseHNe NPUHAAIEKHOCTH

(pyHKIHHN Touku rpaduky ¢pyHkuuu. Onpenenenue no Gopmylie npocreiieit
3aBHCUMOCTH, BHJa ee rpaduka. Beipaxkenue no gopmyie ogHon
IIEPEMEHHOI1 uepes Apyrue.
O3HakomIIeHHE C ompeiesieHneM (pyHKIuu, GOpMyITUPOBAHHE €TO.
HaxosxaeHue o0siacTu onpesieeHus: M 006JacTu 3HaueHU QyHKImMu

CpoiicTBa O3HakoMIIeHHE ¢ TpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B

(pyHKIHM. pEaJIbHBIX MIPOLECCaX U3 CMEXHBIX TUCLUIUINH.

I'padpuyeckasn O3HaKOMIIEHHE C TIOKa3aTeIbHBIMU PACCYKICHUIMH HEKOTOPBIX

HHTepHpeTalusi. | CBOMCTB JIMHEHHON U KBapaTUUHON (QYHKIIMHA, TPOBECHHUE

IIpumepsi UCCJIEIOBaHMSI TMHEHHON, KyCOYHO-TUHEWHOM, TpOOHO-TMHEWHOH U

(PYHKIMOHAJIBbHBI | KBaJpaTHUHOU (QYHKIMH, TOCcTpoeHue ux rpadukos. Iloctpoenue u

X 3aBHcHMoOcCTeill B | ureHue rpadukoB ¢pyHKuuil. MccnenoBanue GyHKIMH.

pealIbHbIX CocraBieHue BUI0B (QYHKIUI 110 TaHHOMY YCJIOBHIO, PEIICHUE 3a/1a4

npoueccax u Ha SKCTPEMYM.

SIBJICHUSIX Beinonnenue npeodpasoBanuii rpaduka GyHKIMU

OoOpaTHbIe N3yuenne nmoHsTHS: 00paTHOM (QYHKIIUU, ONIPEIeTIeHHEe BUIA U

pyHKIHN nocTpoeHue rpaduka oopaTHOH QyHKIMH, HAXOXKIeHUE ee 00IacTH
omnpeneneHus: U obmactu 3HaueHui. [[pumenenne cBOMCTB PyHKITHI
IIPY UCCIIEIOBAaHUM YPAaBHEHUM U PELLIEHUH 3a7a4 Ha SKCTPEMYM.
O3HAKOMJICHHE C TOHATHEM CJI0KHOU (DYHKITH

Crenennsbie, Beruucnenue 3HadeHnii GyHKIUN 10 3HAYEHUIO apTyMEHTa.

NnoKa3artejbHble, | OnpeneneHue NOJ0XKEHHUs TOUKU Ha IrpadUKe 10 ee KOOpAuHaTaM U

17




JorapupmMuuecKku
eu
TPUTOHOMETPUYE
cKHe pyHKIuM.
OopartHble
TPUIOHOMETPUYe
ckre pyHkuun

Ha000pOT.

Hcnonb3oBanue cBOMCTB (DYyHKIMHA 1J1s1 CpPAaBHEHUS 3HAYCHU I
CTerneHen u jorapupmMoB.

[TocTpoenue rpaMKOB CTEMEHHBIX U JOrapuPMHUUECKUX QYHKIUH.
Pemenue nokazarenbHbIX U JOorapuMUUECKUX YpaBHEHUH U
HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C IOHATHEM HENPEPHIBHON NEPUOINYECKON QPYHKINH,
(dbopMynMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHUE UX
rpauKoB.

O3HakoMJIEHHE C MIOHITHEM rapMOHMYECKUX KOJIOaHUH U
IIpUMepaMu TapMOHUYECKUX KOJIeOaHUM 1Jis OMMCAaHUs MIPOLIECCOB B
bu3uKe 1 Ipyrux odIacTix 3HaHUS.

O3HaKOMJIEHHE C TIOHATUEM PAa3PbIBHON MEPUOINUECKON QYHKINH,
(dbopMynMpoBaHUE CBOMCTB TAaHI€HCA U KOTAHT€HCA, MOCTPOSHHUE UX
rpauKoB.

[TpumeHeHne CBOMCTB (yHKLUI IIs1 CpaBHEHUS 3HAUCHUH
TPUTOHOMETPUUYECKUX (PYHKIIMM, PEIIEHUS] TPUTOHOMETPUUECKUX
YPaBHEHUH.

Ilocmpoenue epagukos 0bpamuvix mpueoHOMempuiecKux GYHKYuu u
onpeoenenue no epaguKram ux cOUCms.

BrinonHenue npeoOpa3oBaHusi rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIN3A

IMocaenoBaTenanLn
oCTH

O3HakoOMJIEHHE C TOHATHEM YHCIIOBOW MOCIEA0BATEIHHOCTH,
CHOCO6aMI/I €€ 3aJaHus, BBIYMCIICHUAMU €€ YJICHOB.
OsHakomneHue ¢ nowsimuem npeoeia nocied08amenbHOCHU.
O3HaKOMJIEHHE C BEIYMCIIEHHEM CYMMBI 6€CKOH€‘IHOFO YHUCJIIOBOTO
psiZa Ha IpUMepe BBIYUCIIEHUSI CYMMbI OECKOHEYHO yObIBarONIe
IF€OMETPUYECKOHN ITPOTPECCUM.

Pemenue 3ana4 Ha mpuMeHeHne (HOpMYIIbl CYMMbI O€CKOHEUHO
yOBIBAIOIIEH reOMETPUIECKON MTPOTPECCUH

IIpousBoaHas u
ee IpUMeHeHue

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

W3zyuenne u GopMyIHpOBaHUE €€ MEXaHHYECKOTO U TE€OMETPUIECKOTO
CMBICJIA, U3YUYECHHUE aJITOPUTMA BBIYHCIICHHS IPOU3BOIHON Ha
IIPUMEpE BBIUUCIIEHNSI MTHOBEHHON CKOPOCTH U YTJIOBOTO
koa(urmenHTa KacaTeabHOM.

CocraBiieHre ypaBHEHUS KacaTelIbHOM B 00IIIEeM BUJIE.

YcBoenue npasui 1uddepeHIupoBaHys, TaOIULbI TPOU3BOIHBIX
AIIEMEHTAPHBIX (QYHKIUH, TpUMEeHeHue i udQepeHunpoBaHus
(GYHKLUH, COCTAaBIECHUs yPaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3H CBOMCTB (D)YHKIIUHU M IPOU3BOIHOM,
(bopMyIHMpOBKa HX.

[TpoBenenue ¢ MOMOIIBIO IPOU3BOIHON MCCIeI0BaHUs (DyHKIINY,
3aJlaHHOH (HOPMYJIOi.

YcTaHoBIIEHUE CBA3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 1O UX
rpadukam.

IIpumeHeHne NpOU3BOAHON JUUIs PELICHU 3a1a4 Ha HaXOK/ICHUE
HauOOJIbIIEr0, HAMMEHBIIETO 3HAYCHHSI U Ha HAXO0XKJICHHUE
JKCTpEMyMa

IlepBooOpa3nas
H MHTEerpaJ

O3HakoMJIEHHE C TIOHATHEM MHTErpajia 1 nepBooOpa3Hoil.
M3ydeHue nmpaBuiia BEIUKMCICHUS IEPBOOOPA3HON U TEOPEMBI
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Herorona—Jleltonuma.

Pemienue 3a1au Ha cBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIUHCJIEHHE [1EPBOOOPA3HOM /ISl JAHHOM (PYHKIMH.
Pemenue 3a1a4 Ha IpUMEHEHNE UHTETpalIa JJIs BEIYUCIICHUS
(bu3HYeCKUX BEJIMYMH U IUIOIIA el

YPABHEHUA U HEPABEHCTBA

YpaBHenust u
CHCTEMBI
YPaBHeHUil
HepaBencrBa u
CHCTEMBI
HEPABEHCTB C
ABYMS
nepeMeHHbIMH

O3HaKOMIJIEHHE C TPOCTEHIITUMHU CBEJICHUSIMU O KOPHAX
anreOpanvyeckux ypaBHEHUH, MOHATUSIMH UCCIICIOBAHUS YPaBHEHUH U
CHUCTEM YpaBHEHHUIA.

W3yueHne Teopuy paBHOCHIBHOCTH YPaBHEHHH U €€ TPUMEHEHHUSI.
[ToBTOpEHUE 3amcH pelIeHHs CTaHAAPTHBIX ypaBHEHUH, TIPHEMOB
npeoOpa3oBaHus YpaBHEHUH JUIs CBEJCHUS K CTAHAAPTHOMY
YPaBHEHHUIO.

Perienue panroHanbHBIX, UPPALMOHATIBHBIX, TOKA3aTEIbHBIX

U TPUTOHOMETPHUIECKNX YPABHEHHI U CUCTEM.

Hcnonb3oBanue cBOMCTB U rpaduKoB (HyHKIMN AJIST peIIeHUs
ypaBHeHUi. [IoBTOpeHHe OCHOBHBIX MPUEMOB PEIICHHUS CHCTEM.
Pemienue ypaBHEHHI ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3oKeHUs Ha
MHO>KUTEJIH, BBEICHHUS HOBBIX HEM3BECTHBIX, MIOICTAHOBKH,
rpauuecKoro MeTo/a).

Pemenne cucteM ypaBHEHHH C IPUMEHEHHEM Pa3INYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLIMMH BOIIPOCAMU PEIIEHUs] HEPAaBEHCTB U
UCTIONIb30BaHNE CBOWCTB U rpauKoB (DYHKIUH IIPU pEIICHUN
HEPaBEHCTB.

Pemenne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHSAMHI
Pa3NIUYHBIX CLIOCOOOB.

[IpumeHeHne MaTeMaTHYECKHX METOOB JUIS PELICHUS
coJiepKaTeNbHbIX 337a4 U3 pa3IMYHbIX 001acTeil HAyKH U MPAKTUKU.
HHTepnpeTnpoBaHue pe3yJbTaTOB C YIETOM PEeaTbHBIX OTPAaHUUCHHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKHU

OcHoBHbIE N3y4enue nmpaBuiia KOMOMHATOPUKH U IPUMEHEHNE NIPU PEILICHUU

MOHSATHSA KOMOMHATOPHBIX 3a/1a4.

KoMOuHaTopuku | Perenne KOMOMHATOPHBIX 3a/1a4 METOAOM Tepedopa | 1Mo MpaBHITy
YMHOXKEHHUS.
O3HaKOMJIEHHE C TIOHATUSAMU KOMOMHATOPUKH: pa3MEUICHUSIMH,
COYETaHUSIMHU, IEPECTAHOBKAMU U (hOpMyJIaMH JUI UX BBIUYUCIICHHS.
OOmbsicHeHne 1 TpuMeHeHHne (HOPMYJT TSl BRIYMCIICHUS pa3MeIIeHuH,
NEPEeCTaHOBOK U COYETAaHUI NPH peleHUH 3ajau.
O3znakomienue ¢ ouHomoM HproToHa U TpeyronpHukoM Ilackans.
Pemienune npakTHueckux 3a7ay ¢ UCHOJIb30BAHUEM MOHITUN U TPABUII
KOMOMHATOPUKHI

DJIeMEHTBbI N3yueHne Ki1acCHYecKOoro oIrpeesIeH!sl BEpOSITHOCTH, CBOIMCTB

Teopuu BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

BepOSITHOCTEH PaccMmoTpenue mpuMepoB BeIUUCIEHHS BeposTHOCTEH. Perenue
3aj71a4 Ha BBIUYMCIIEHHE BEPOATHOCTEH COOBITHI

IIpencrasiienune O3HaKOMIIEHHE C TIPEJCTABICHUEM YHMCIOBBIX JTAHHBIX U UX

JaHHBIX XapaKTepUCTUKAMHU.

(TabimubI, Pemienue npakTuyeckux 3aaa4y Ha 00pabOTKY YUCIOBBIX JaHHBIX,

AUATPAMMBI, BBIUHCJICHHE UX XapaKTEPUCTUK
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rpaduxn)

I'EOMETPUA

IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE

@opMynHMpOBKa U MPUBEICHNUE T0KA3aTEIBCTB IPU3HAKOB B3aNMHOIO
pacnosokeHus NPsSMBIX U IUNIOCKOCTEN. Pacrio3HaBaHMe Ha depTexax
1 MOJIEJISIX PA3JIMYHBIX CJIy4aeB B3AMMHOTO PACIIONOKEHUS MPSMBIX U
IJIOCKOCTEH, apr'yMEHTUPOBAHUE CBOUX CYKJAeHUU. POpMyIMpOBaHUE
onpeAesieHuH, MPU3HAKOB M CBOMCTB MapajuieIbHbIX U
MEePHEHANKYISIPHBIX MIIOCKOCTEHN, ABYTPAHHBIX U JIMHEHHBIX YTJIOB.
BelnonHeHre NoCTpOeHMs! YIII0B MEXY IPSIMBIMH, IPSIMON U
IUIOCKOCTBIO0, MEXKTY IJIOCKOCTSIMU IO OMMCAHUIO U PAcIIO3HaBAHUE
MX Ha MOJENSX.

IIpuMeHeHre PU3HAKOB U CBOMCTB PACIIOJIOKEHUS MPAMBIX U
IJIOCKOCTEW MPH PEIICHUH 33]1a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYHPOBAHHE Ha MOJEISIX
MEPNEHANKYJISIPOB U HAKIIOHHBIX K INIOCKOCTH, IPSIMBIX,
NapauIeJIbHBIX TUNIOCKOCTEN, YIIIOB MEXAY IPSAMOM U MJIOCKOCTBIO U
000CHOBaHUE MTOCTPOCHUS.

Pemenue 3a1a4 Ha BBIYMCIEHUE T€OMETPUUECKUX BEIUUNH.
OrnuceiBaHrE PaCCTOSIHUS OT TOYKH J0 IIOCKOCTH, OT NPSIMOU 110
IUIOCKOCTH, MEXAY TUIOCKOCTSIMH, MEX1Y CKPEIIMBAIOIIMMUCS
MPSIMBIMHU, MEKY TPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.
DOopMyIMPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
PacCTOSTHUSX(TEOPEM CYIIIECTBOBAHMS, CBOMCTBA).

N300pakeHre Ha yepTekax U MOJEIISX PACCTOSIHUS U 00OCHOBaHUE
CBOMX CyxaeHuid. OnpeiesieHue U BBIYMCIICHUE PACCTOSIHUM B
npoctpaHcTse. [Ipumenenue GpopMyi 1 TeopeM IITaHUMETPUH JUTS
penieHus 3aaay.

O3HaKOMJIEHHE C TIOHATHEM NIapaJuIEIbHOIO IPOEKTUPOBAHMS U €TI0
cBoiictBamu. Dopmynuposarue meopemsl 0 NIOWAOU OPMOLOHANbHOLL
npOeKyuU MHO20Y20IbHUKA.

[Ipumenenue Teopun 1711 000CHOBAHUS TOCTPOSHUN U BBIYUCIICHHM.
ApryMeHTHpOBaHUE CBOUX CYXJIECHUN O B3aUMHOM PacCIOI0KEHUH
MIPOCTPAHCTBEHHBIX UTYDP

MHoOrorpaHHUKHU

Onucanue u XapaKTEPUCTHUKA Pa3IMYHbIX BUJJOB MHOTOIPaHHUKOB,
[IEPEUHCIICHNUE UX 3JIEMEHTOB U CBOKCTB.

N300paxeHrie MHOTOIPaHHUKOB U BBIIIOJIHEHUE IIOCTPOEHUS Ha
M300paKEHUSIX U MOJIEJISIX MHOTOTPAHHUKOB.

Bbruncnenue TUHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYpalusx, apryMeHTUPOBAHUE CBOMX CY>KICHHM.
XapakTepucTuka U n300pakxeHue CEUEeHUs, pa3gepmKu
MHO202PAHHUKOS, BBIYNCICHUE TUIOAAE MOBEPXHOCTEM.
[TocTpoenne npocTelux cedeHnit Kyoa, Mpu3Mbl, MUPAMUIBI.
[Tpumenenue (HakToB U CBEICHUN U3 IUIAHUMETPHH.
O3HakoOMJIEHHE C BUJAMH CUMMETPUN B IPOCTPAHCTBE,
dbopMynpoBaHue onpeaeNeHri 1 CBONCTB. XapaKTepuUCTUKa
CUMMETPUH TEJl BpaILlEHUsI 1 MHOI'OI'PaHHUKOB.

[IpumeHeHne CBOKCTB CUMMETPUH NIPU PELICHUHU 3a/1a4.
Hcnonbs3zoBanue npuoOpeTEHHbIX 3HAHUH JJIS UCCIIEOBAHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a7a4.

N300paxkeHre OCHOBHBIX MHOTOTPaHHUKOB U BBIIIOJIHEHUE PUCYHKOB
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110 YCJIOBHUAM 3ada4

Tenan
NMOBEPXHOCTH
BpallleHus

O3HakoMJIEHHE C BUJaMH TeJ BpalleHus], GopMyITUpOBaHUE HX
ONpeAeICHUN U CBOMCTB.

®opMyIHpPOBAHUE TEOPEM O CEUEHHUH I11apa MIOCKOCThIO U
TJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTuka U u300pakeHue TeJ BPaAIICHUs, UX Pa3BEPTKH,
CeueHUs.

Pemenue 3a1ay Ha NOCTPOEHUE CEUEHHM, BBIYUCICHUE JINH,
paccTosHui, yrioB, miomaaeil. [IpoBeaenne noka3zatenbHbIX
paccyXJIeHU! MpHU PelIeHu! 3a1au.

[IpumeHeHne CBOWCTB CHMMETPHH NIPU PELICHNUH 3a/1a4 Ha Tena
BpallleHusl, KOMOMHAIIUIO TEI.

N3o00pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBHITIOJIHEHHE PUCYHKA 110
YCJIOBUIO 33J1a4U

N3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C TOHATHSAMM ILIOIAIN U 00beMa, aKCUOMAaMH U
CBOMCTBaMH.

Pemenue 3a1ay Ha BEIYHMCIICHUE TIOMIAEH TIIOCKUX QPUTYD C
IPUMEHEHUEM COOTBETCTBYIOUINX (OPMYI U (HaKTOB U3
IaHUMETpHH. VI3ydeHne TeopeM O BBIYUCICHHH 00BEMOB
MIPOCTPAHCTBEHHBIX TEIl, PEIICHHUE 3a/1a4 Ha MPUMEHEeHHEe (popmy
BBIYHCIICHUS 00BeMOB. M3ydeHune ¢hopMyst i1t BEIYUCICHUS
IJIOIIA/IE TOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPALICHUSA.
O3HaKOMIJIEHHE C METOJIOM BBIYMCIIEHHUS TUIOIIAINA MTOBEPXHOCTH
cdepsl. Pemenne 3a7a4 Ha BRIYUCIICHUE TUTOMIAIEH TTIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

N3ydeHne ckaasipHOrO IPOU3BEICHUS BEKTOPOB, BEKTOPHOTO

ypaBHEHUs NPSAMOM U TUIOCKOCTHU. [IpuMenenue Teopun npu pereHnu
3aJa4 Ha JAeMCTBUS ¢ BEKTOPAMHU, KOOPAUHATHBIN METO/I, IPUMEHEHUE

BCKTOPOB IJId BBIYHCIICHHA BEJIMYUH YIJIOB U paCCTOHHHﬁ.
O3HaKOMIICHUE C A0Ka3aTeJIbCTBaAMU TCOPEM CTCPCOMCTPUHU O

B3aMMHOM PACIIOJOXKCHUHA IIPAMBIX U IUIOCKOCTEH C MCITOJIb30BaHUEM

BEKTOPOB
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YYEBHO-METOJAMYECKOE 1 MATEPUAJIbBHO-TEXHUYECKOE

OBECITEYEHUE ITPOT'PAMMBI YYEBHOI JANCHUTIIMHBI
«MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A;

I'EOMETPU»

Peanuzarust ydeOHOW AMCHMIUIMHBI TpeOyeT Hanmuuus Yy4eOHOro KaOMHeTa

MAaTEMATHYCCKUX JUCITHUIIIINH.

Obopyodosanue yuebHo20 Kabunema:

MIOCAIOYHBIC MECTA MO KOJIMYECTBY 00YUaArOIIUXCS

pabouee MecTo TpernoaBaTess

KOMILIEKT Y4eOHO-METOINIECKOM TOKYMEHTAIINN

3anaHus 1)1 MPAKTHYECKUX U CAMOCTOSITEIIBHBIX PaboT, METOIMYECKHUE YKa3aHHUS 10

WX BBIIOJIHEHUIO U 00Pa3Iibl BHIIOJIHEHHBIX padoT

VYuebHo-MeTouuecKas JIuTeparypa
Amanacsn J1.C., Bymysoe B.®., Kaoomyes C.b. u op. MatemaTuka;:
anreOpa 1 Hayaja MaTeMaTuieckoro anainmusa. ['eomerpus. ['eomerpus
(6a3oBbIit 1 yrayonennslit yposan). 10—11 xmacesr. — M., 2011.
bawmarxoe M .M. Marematuka. 3agaqHuK: y4e0. mocooue Jyist CTy/I.
yupexaeHuit cpen. mpod. oobpazoBanus. — M., 2014.
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TexHuYecKue cpeacTsa obyyeHus:
MYJIbTUMEIUATIPOECKTOP 1
WNHTepHeT 1

PEKOMEHJIYEMAA JIMTEPATYPA
s ctyneHToB

1. Amanacan JI.C., Bymy3oe B.®., Kaoomyes C.b. u op. MatemaTuka: anredpa u
HayaJla MaTeMaTH4ecKoro ananusa. [eomerpus. ['eomerpust (06a30BbIl U
yrayonennslit ypoBau). 10—11 kmaccer. — M., 2014.

2. bawmakos M.M. MatemaTuka: ydeOHUK IS CTYJ. YUPEXKACHHUA cpen. mpod.
oOpazoBanusa. — M., 2019.

3. Bbawmaroe M.M. MatemaTuka. COOpHUK 3a/1a4 MPO(PHUIbHON HAITPaBIEHHOCTH:
y4e0. mocodue Jyist CTy 1. YUpexkJIeHui cpen. npod. odpazoanus. — M., 2019.

4. bawmaxos M.M. Marematuka. 3agayHuk: yd4ed. mocoOue nis CTYA.
yupexaeHuil cpen. npod. oopazopanus. — M., 2018.

5. bawmarxose M.M. MaremaTuka. DJIEKTPOHHBIM y4€0.-METOJI. KOMILJIEKC JIs
CTYJI. YUpEXJICeHHH cpe. nmpod. oopazoBanus. — M., 2017.

6. I'yces B.A., I pucopves C.I'., Heoneuna C.B. MatemaTtuka juisi npodeccuit u
CHEIUANTBHOCTEH COLUATBHO-9KOHOMHUYECKOTO MPOduis: YY4eOHHUK ISl CTY/I.
yupexaeHuit cpen. npod. oopazosanus. — M., 2017.

Jns mpenoaBarenei

1. ®enepanbublii 3akoH oT 29.12.2012 Ne 273-@3 «OO0 o0pa3zoBaHuM B
Poccuiickoit @enepaunn». [Ipukas MunuctepctBa oOpazoBanus U Hayku PO
ot 17.05.2012 Ne 413 «O06 ytBepxkaeHUN (HeaepaIbHOIO TOCYJapCTBEHHOIO
00pa3oBaTeIbHOTO CTaHIapTa CpeaHero (MOJIHOT0) 00IIero oOpa3oBaHuUs».

2. Tlpuka3z MunucrepctBa oOpa3zoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHun wu3MeHeHuil B Ilpukaz MuHucTepcTBa 00pa3oBaHUs W HAyKU
Poccuiickoit ®enepanmu ot 17.05.2012 Ne 413 «*“O06 yTBepxkaeHUU
denepanbHOro rocyJapcTBEHHOTO 00pa30BaTENBLHOTO CTaHIApTa CPEIHEro
(mosHOT0) 0011IETO 00Pa30BAHUS .

3. IMucemo JlemapraMeHTa TOCYAapCTBEHHOW MOJUTUKH B cdepe MOArOTOBKH
pabounx kaapoB u [IIO MwunucrepcrBa obOpa3oBaHusi u Hayku P® or
17.03.2015 Ne 06-259 «PexoMeHAalMu MO OpraHU3alUU MOTYUYEHHS CPEJTHETO
obmiero oOpazoBaHusi B IIpeleiax OCBOCHHS 00pa30oBaTENIbHBIX MPOrpaMM
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cpenHero mpodeccnoHAILHOTO 00pa3oBaHWsi Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBaHud C YyueToM TpeOoBaHUN eaepaibHbIX TOCYJapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB U MOJIy4aeMoi MpodhecCuu Win CTIeIIMATIbHOCTH
cpenHero npoheCCUHOHAIIBHOTO 00pa30BaHUS.

4. Bbawmaxos M.M. MateMaTtuka: KH. JJIs peNojgaBaTelisi: METOJ. mocooue. —
M., 2013 bawmarxos M.U., lvicanos III.M. MeToguyeckoe mnocooue s
nmoaroToBku kK EI'D. — M., 2018.

HNHTepHeT-pecypebl

1. www.fcior.edu.ru (MHbopmalioHHble, TPEHUPOBOYHBIE U KOHTPOJbHBIE
MaTepHaIbl).

2. www.school-collection.edu.ru (Enunas KOJUICKIIUH 1M (ppoBHIX
o0pa3oBaTeIbHBIX PECYPCOB

3. http://www.math.ru/

4. http://allmatematika.ru/

5. http://free-math.ru

6. http://www.exponenta.ru/educat/links/l educ.asp#0 — I[lose3Hbie cchiIKH Ha
CaThl MaTeMaTH4YecKol W 00pa30BaTEIbHOW HAMPABIEHHOCTU: Y4YeOHbIC
MaTepuaibl, TECTHI

7. http://www.fxyz.ru/ - NHTEepakTUBHBIA CHPABOYHUK (POPMYJ U CBEIEHHUS IO
anreOpe, TPUTOHOMETPHH, TEOMETPHH, (PU3HKE.

8. http://maths.yfal.ru - CropaBo4HUK COJEpPKUT MaTepuail IO MaTeMaTHKe
(apumeruka, anredpa, reoOMeTpus, TPUTOHOMETPHS).

9. allmatematika.ru - OcHoBHble (¢dopMynbl 10 anaredpe U TEOMETPUH:
TOXKJIECTBEHHbIE MPEoOpa30BaHUs, MPOTPECCUU, TTPOU3BOIHAS, CTEPEOMETPHUS
U TIpOY.

10.http://mathsun.ru/ —  Hcropus  marematuku.  buorpadum  Benukux
MaTEMaTHKOB.
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