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1. MOACHUTEJIBHASA 3AIIMCKA

O6meobpazoBarenbHass  yueOHas aucnuruimHa OY/[.04. «MaremaTtukay
uzyuyaercsi B OI'BIIOY «bTXKT Koctpomckoil obinactu» (fajgee TEXHUKYM),
peanu3yronieM o0pa3zoBaTeIbHYI0 MPOrpaMMy CpeHEro ooOIIero oOpa3oBaHUsl B
mpeaenax  OCBOCHHMS ~ OCHOBHOM  MPOQECCHOHAIBHONW  00pa3oBaTebHOMN
nporpammel CIIO (OIIOIT CIIO) ma 6a3e OCHOBHOTO oOIIEro oOpa3oBaHUS
npyu  TOATOTOBKE KBATH(UITUPOBAaHHBIX paboumx. PabGowas mporpamma
pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpennero obOiiero oOpa3zoBaHUs,
MPEABIBISIEMBIX K CTPYKTYPE, COICP>KaHUIO M pe3yjibTaTaM OCBOCHUS y4eOHOM
muciuuinasl OY [.04. «MaTtemaTuka» B COOTBETCTBHU C PeKOMEHIalusaMH 1o
OpraHu3alluyd TOJYYeHHUs] CpeaHero ooO1iero oopa3oBaHus B Mpejeiax OCBOCHHUS
00pa3oBaTEIbHBIX MPOrPaMM CpPeIHEr0 MpodeCCHOHAIIBHOTO O0pa3oBaHUsl Ha
0a3ze OCHOBHOIO 0OIIEro 00pa30BaHUSl C Y4YETOM TpeOOBaHM  (erepanbHbIX
rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W TOJy4aeMou mpodeccun
CpeaHEero po¢eCCUOHATBLHOTO o0pa3zoBaHuUs (mucemo JlemapTameHTa
rocyJapCTBEHHOM TOJUTUKH B cdepe MOATrOTOBKM pabouux kaapoB u JIIO
Muno6puayku Poccun ot 17.03.2015 Ne06-259).

Conepxanue mporpammbl yueOHor mucumruimael OY .04, «MaremaTtukay

HaIpaBJIECHO HA JOCTIKEHUE CISAYIOMINX Heei:

co0OecrieueHre C(HOPMUPOBAHHOCTH IPEACTaBICHUA O COLMAIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MATEMATHUKHU;

so0ecrieyeHne C(HOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO U
MaTeMaTUYeCKOrO MBITIICHUS,

so0ecrieyeHne CPOPMUPOBAHHOCTH YMEHUH NPHUMEHSTh TOJyYECHHbIE
3HAHWS TIPU PEIICHUH PA3IMYHBIX 3a]1a4;

so0ecnieueHre CGHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKEe Kak
JacTH  OOIIEYEIIOBEYSCKONH  KYJIbTYpPhl, YHUBEpPCAJIbHOM  S3BIKE  HAyKH,
MTO3BOJISIONIEM OMMCBHIBATh M M3y4aTh PeabHBIC MPOICCCHI U SBJICHU.

B pabouyro mnporpamMmy BKIIOYEHO COJACpXaHHWE, HalpaBICHHOE Ha
(dbopMHpOBaHUE y CTYACHTOB KOMIICTCHITUH, HEOOXOIUMBIX IS KAa4eCTBEHHOTO
ocoenust OIIOII CIIO na 6a3e ocHOBHOTO 001Iero o0pa3oBaHUs C MOJyYEeHUEM
cpenHero oOmiero oOpa3oBaHUs, MPOTPAMMBI MOATOTOBKH KBaTU(UIIMPOBAHHBIX
pabounx.



2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIATIJIMHBI
OY].04. MATEMATHUKA»

YueOnas aucuumnuHa OY /1.04. «kMatematuka» sBisercs GyHIaMEeHTATbHON
o011eo0pa3oBaTeIbHOM  JUCIHUIUIMHOM  CO  CJOXHUBIIMMCS  YCTOMYMBBIM
colepkaHueM M o0mMuMHU TpeOOBaHUSMU K TMOATOTOBKE oOydamomuxcs. B
TEXHUKYME, pealu3yloleM o0pa30BaTeabHyl0 NPOrpaMMy CpEIHEro OO0IIero
obpazoBanust B mpenenax ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOrO OOUIEro
oOpazoBanus, uzyueHue ydeonou aucuurummasl OY]J[.04. «MartemaTuka» uMeer
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduiss mnpodheccuoHaIbLHOTO
oOpazoBanus. Ilpu ocBoenun  npodeccuit CIIO TexHuyeckoro  npoduiis
npodeccuoHanbHoro oopasoanus yueoHas nucuuiuinia OY/1.04. «KMatematukay
u3ydyaercsi OoJsiee yriayOJeHHO, Kak mnpoduiabHas ydeOHas JUCUHUILUINHA,
YUUTBIBAIOIIAsl CHEIU(PUKY OCBaMBaeMbIX  mpodeccuil. DTo BbIpaXkaeTcs B
coJiepKaHuu 00y4eHUsl, KOJIMUECTBE YacOB, BbIICISAEMbIX HA U3YYEHHUE OTAEIbHBIX
TEM TpPOTpaMMbl, TIAyOMHE HMX OCBOEHHUS CTYACHTaMH, OOBEME W XapakTepe
MPAKTUYECKUX 3aHATHH, BHUJIaX BHEAYJIUTOPHOM CaMOCTOSITENBHON paboThI
cTyaeHToB. OOmme wenu u3ydeHuss ydeOHod  gucuumuinmasl OV /.04.
«MaremMaTuka» TPaAUIIMOHHO PEATM3YIOTCS B YETHIPEX HAMPABICHHSIX:

1) obmiee npeacTaBiaeHrue 00 UACSIX U METOAaX MaTEMATUKH;

2) UHTEJIEKTyalIbHOE PA3BUTHUE;

3) oBiageHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUAMU U YMEHUSAMU;

4) BocrUTAaTENLHOE BO3/ICHCTBHE.

[Ipodunuzanus neneit MareMaTHdyeckoro oOpa3oBaHMsI OTpaXkaeTcs Ha
BBIOOpPE TIPHOPHUTETOB B OpPraHM3allMK yUeOHOU JeATEILHOCTH o0ydarommuxcs. Jis
TEXHUYECKOTO  mpoduis npodhecCuOHATHHOTO 00pa3oBaHUsi BBIOOp I1enel
CMEIlaeTcsl B MparMaTHYecKOM HaIpaBJIEHUH, IPEIyCMaTPUBAIOLIEM yCUIICHUE U
paciiupeHue IPUKIIATHOTO Xapakrepa U3y4EHUs MaTEeMaTHKH,
MIPEMMYLIECTBEHHONM OpHUEHTAllMM HAa AJTOPUTMUYECKUN CTWJIb ITO3HABATEIBHOU
JESITEIbHOCTH.

N3yuenue yuebnoi nucuumiunel OYJ1.04. «MaremaTuka» Kak npouiabHOU
o01eo0pa3oBaTebHONM  y4eOHOM  JTMCUMILUIMHBI, YYHUTHIBAIOIIEH crnielupuKy
ocBanBaeMbIX cTyjeHTamu mnpodeccuu CIIO, obecrieunBaeTcs:

*BBIOOPOM PA3ITUYHBIX MOJX0/I0B K BBEJICHIUIO OCHOBHBIX MOHSTHIA;

*¢bopMHUpOBAHMEM  CHUCTEMBI  y4e€OHBIX  3aJaHUN,  OOECIECYHBAIOIIUX
3¢ (eKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

so0OramieHueM CIeKTpa CTWJell yduyeOHOW JeATeIbHOCTH 3a  CYEeT
COTJIACOBaHUSl C BEAYIIMMHU JEATEIbHOCTHBIMH XapaKTEpPUCTUKAMU BBIOpaHHOMN
npodeccun.

[IpodunpHas cocraBnsomas oTpakaeTcs B TpPeOOBAHUAX K IOATOTOBKE
0OyJaronMxcs B 4acCTH:

*001Iell cHUCTeMbl 3HAHUM: COAEpKATENbHbIE MPUMEPHl HCIOJIb30BaHUS
MaTEMaTUYECKUX U U METOZO0B B MPO(eCCUOHATBHOU IeATETbHOCTH;



*YMEHUH: pa3nuuue B ypOBHE TPEOOBAHWHA K CIIOKHOCTU MPUMCHICMBIX
aJITOPUTMOB;

*IIPAaKTUYECKOTO HCIIOB30BaHMSI TMPUOOPETCHHBIX 3HAHMW W yMCHUU:
WHAWBUIYAIBHOTO yYEOHOI'O OIBbITa B IOCTPOSHHM MaTEMAaTHYCCKUX MOJICIICH,
BBITIOJTHEHUH HCCIICIOBATEIIBCKUX TTPOCKTOB.

Takum oOpa3om, peanu3amus CoaepKaHUS  y4eOHOW  AWCITUTUTMHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTUK YICOHOM
paboThI, 3aBUCAIUX OT MPoduiIs MPodhecCHOHATHPHOTO 00pa30BaHUS, MOTYYCHUS
OIbITa WCIOJH30BAaHUSA MATEMATHKH B COACPXKATCIbHBIX W MPO(EeCCHOHAIBHO
3HAYUMBIX  CHTyallWsIX 1O  CPaBHEHHIO € (OPMaIBbHO-YPOBHEBBIMU
pe3yNbTaTUBHBIMH ~ XapakTepuctukamu oOydenms. ConepxkaHue  ydeOHOU
TUCIMILTAHBI pa3pab0oTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEPKATEIHHBIMHU
JVUHUSIMEA 00YUICHHSI MAaTeMaTHKE:
canreOpandeckasi JTMHHS, BKJIIOYAIOIIAsl CUCTEMATH3AIMIO CBEJICHUN O 4YHCIIaX;
U3yYCHHE HOBBIX W OOOOIICHWE paHee HW3yYEHHBIX OIeparuii (BO3BEJCHHE B
CTCTICHb, W3BJICUYCHUE KOPHS, JorapuMHUpOBaHUE, CUHYC, KOCHHYC, TaHTCHC,
KOTaHT€HC ¥ 0OpaTHBIC K HUM); U3YYCHHUE HOBBIX BHJIOB YUCIIOBBIX BBIPAKCHHHA U
GOopMyJI; COBEPIICHCTBOBAHHWE IPAKTUYCCKUX HABBIKOB M  BBIYUCIIATEIIBHON
KyJBTYpPbl, pacIIMpEHUE M COBEPIICHCTBOBAHHME ajreOpandyecKoro arrapara,
c(OPMHUPOBAHHOTO B OCHOBHOHM IIKOJIe, W €ro IPUMCHCHHE K PCIICHHIO
MaTEeMaTHYCCKHUX M MPUKJIAJIHBIX 33]1a4;

*TCOPETUKO-(QYHKIIMOHATbHAS JIMHHS, BKIIOYAIONIas CHUCTECMATH3AIUI0 U
paciMpeHne CBeIeHUN O (DYHKIIUSAX, COBEPIICHCTBOBAHUE TPAPUICCKIX YMCHHIA,
3HAKOMCTBO C OCHOBHBIMH HJCSIMH M METOJaMH MaTEeMAaTHYECKOTO aHaih3a B
o0beMe, TIO3BOJISAIONIEM HCCJICNOBATh JJIEMECHTApHBbIE (YHKIMH ¥ pPEIaTh
MPOCTEHIIIe TeOMETpUIECKUE, PU3NICCKUE U IPYTHE MPUKIIAIHBIC 3a/1a4H;

*JIMHUSI YPaBHCHWA ¥ HEPABCHCTB, OCHOBAaHHAs Ha IIOCTPOCHHH W
WCCJICIOBAaHUH MaTEMaTHYCCKHX MOJICIICH, TEPeCceKaroIIascs ¢ anreOpandeckon nu
TEOPETUKO-PYHKIIMOHAIBHON  JIMHUSAMH W BKJIIOYAlOas  pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHHKH ajareOpamyecKuX MNpeoOpa3oBaHUM IS PEIICHUS
YpaBHCHHH, HEPABEHCTB M CHCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH M
HCCIIeIOBaTh MPOCTEHIINEe MaTeMaTHYECKHEe MOJCIU MPU PEHICHUH MPUKJIAJIHBIX
3aJ1a4, 3aJ1a4 U3 CMEKHBIX U CIICIUATbHBIX JUCIUILINH;

sreoMeTpUYECKas JIMHHS, BKIIIOYAIONmas HarJIAIHbIC TPEJACTABICHUS O
MPOCTPAHCTBEHHBIX (PUrypax U M3YUYCHHE MX CBOWCTB, ((OPMHpPOBAHUE U Pa3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpPaXCHHS, pPa3BUTHE CIIOCOOOB  I€OMETPUYECCKHUX
U3MEpPEHUI, KOOPJAMHATHOTO W  BEKTOPHOTO  METOAOB IS PEIICHUS
MaTEeMaTHYCCKHUX M MPUKJIAJIHBIX 33]1a4,

*CTOXACTUYCCKAs JTMHKS, OCHOBaHHAs HA Pa3BUTUN KOMOWHATOPHBIX YMCHHIA,
peICTaBICHUN 0 BEPOSATHOCTHO-CTATHCTUICCKUX 3aKOHOMEPHOCTSIX
OKPYKAIOIIET0 MUPA.

N3yuenne  oOmieobpazoBarenbHor  yuyeOHoM — guctumivael OV ]J[.04.
«MaremaTuka» 3aBepIIaeTcs MOJABEACHUEM HTOTOB B (hopMe dK3aMeHa B paMKax
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IPOMEKYTOYHOM aTTecTallMu CTYJEHTOB B mpolecce ocBoeHus: ocHoBHoU OITOI
CIIO ¢ nonxyyeHueM cpeHero oomiero oopa3oBaHuu.

3. MECTO YUYEBHOM JUCHOUIIJINHBI B YYEEHOM ILJIAHE

VYueOnas pucuummaa  OVY]/.04. «Marematuka»  gBiIA€TCAd Y4EOHBIM
npeIMeToM 00s3aTelbHON MpenIMeTHOM obnactu «Marematuka U UH(OOPMATHUKA
®I'OC cpennero oOmero obOpa3zoBaHusi. B TexHUKywme, peanu3yronemM
o0pa3oBaTeNbHyI0 MpOorpamMMy CcpelHero oOmiero oOpa3oBaHMs B IIpejaeiax
ocoerusi OIIOII CIIO nHa 6a3ze ocHOBHOro oOmero oOpa3oBaHus, ydeOHas
muciuuiniHa OY J1.04. «Marematukay u3ydaeTcsi B 0011e00pa3oBaTeIbHOM IUKIIE
yuebHoro miana OIIOII CIIO na 0a3e ocHoBHOro oOmiero oo6pazoBaHusi. B
yaeOnbIX maHax [IIIKPC yuebnas nquctumiuna OV .04, «MaremaTukay BXOJIUT
B COCTaB OOIIMX 00111€00pa30BaTEIbHBIX YUEOHBIX TUCHUILTUH, (POPMUPYEMBIX U3
o0s13aTenpHBIX IpeameTHbIX obnacteit PI'OC cpeanero obmiero oopa3oBanus, AJis
npodeccun 23.01.09 «MamuHKUCT JOKOMOTHBA» TEXHHYECKOro  Mpouis
po¢heCCUOHAIBHOTO 00pa30BaHUs.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIUIIJIAHBI

OcBoenue coxaepxkanust ydeOHOW mucrumiuabel OY]I.04. «Martematuka»
o0ecreuynBaeT JOCTIKEHNUE CTYICHTaAMH CIIEAYIOIINX PE3YJIbTaTOB:

* INYHOCTHBIX

— c(opMUPOBAHHOCTh TPEACTABICHHN O MaTEMaTHKE KaK YHHBEPCATBHOM
SI3BIKE HAYKH, CPEACTBE MOJCIUPOBAHUS SIBJICHUHA W TIPOIECCOB, HIICSIX U METOaX
MaTEeMaTHKH;

— TIOHUMaHWE 3HAYUMOCTH MATEMATHKH JJI1 HAyYHO-TEXHHYECKOTO
mporpecca, C(HOPMHUPOBAHHOCTh OTHOIICHWS K MaTeMaTHKe Kak K 4YacTh
o0IIeYeIoBeueckor KyJbTyphl dYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MAaTEMATUKH, IBOIIOLUEN MATEMATHYECKUX UIEH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS], MPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
ANTOPUTMHYECKON KYJIbTYPhI, KPUTHYHOCTU MBITIIUICHUS] HA YPOBHE, HEOOXOIUMOM
it Oyaymiel mpodecCuOHATBHON NESITEIbHOCTH, IS POJAOJKEHUST 00pa3oBaHUs
¥ caMooOpa30BaHus;

— OBJIAJICHUE MATEMAaTUYECKUMU 3HAHUSIMH U YMEHHUSMH, HEOOXOIMMBIMH B
MOBCEHEBHON JKM3HU, JUII OCBOCHHUS CMEXHBIX E€CTECTBEHHO - Hay4YHBIX
TUCITUIUIMH M JUCHHMIUIMH  MPOQECCHOHANBHOTO IMHKJIA, IS IOJXYYCHHUS
oOpa3oBaHUsI B 00JacTAX, HE TPEOYIOUIUX YTIyOJIEHHOM MareMaTH4ecKon
MTOATOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTH K O0O0Opa3oBaHWIO, B TOM YHCIIEC
caM000pa30BaHUI0, HA MPOTSKEHUU BCEU >KU3HHU; CO3HATEIBHOE OTHOIIECHUE K
HENPEPbIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPOQECCHOHATBHON U
OOIIIECTBEHHOM JIeSITCILHOCTH,



— TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSTEIBHOW TBOPYECKOW W
OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-UCCIEA0BATEIBCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

— OTHOUIEHHE K NPOPECCHOHATBHON MACSITENbHOCTH KaK BO3MOXKHOCTH
ydacTusi B PCIICHWH  JMYHBIX,  OOIECTBEHHBIX,  TOCYJapPCTBEHHBIX,
0Ol11IeHAIIMOHATBHBIX POOJIEM;

* METaIpeIMETHBIX:

— YMEHHE CaMOCTOSATENIbHO OIpPENEsATh LENHU ACATEIbHOCTH U COCTaBJIAThH
IUTAaHBl  JESTENIbHOCTH; CAMOCTOSITEJIBHO OCYILECTBISATh, KOHTPOJUPOBATH U
KOPPEKTUPOBaTh JEATEIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl Jis
JOCTMKEHMSI TIOCTaBJICHHBIX II€JIeH W pealn3allid IUIAaHOB JIEATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYAIIHX;

— YMEHHE MpOAYKTHUBHO OOIIATbCd M B3aUMOJAEHCTBOBAaTH B IIPOLECCE
COBMECTHON  JI€ATENbHOCTH, YYMTHIBaTh TMO3ULIMHU  JIPYTUX  YYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3peliaTb KOH(IUKTHI;

— BJIaJICHUE HaBbIKAMHU TO3HABATEIbHOM, Yy4€OHO-UCCIIEAOBATEIbCKOU U
MIPOEKTHOM JESATENbHOCTH, HABbIKAMH pa3pelieHHs] MpoOJjeM; CHOCOOHOCTh U
TOTOBHOCTBH K CAMOCTOSITEIbHOMY TTOMCKY METOOB PEIICHUS MPAKTUIECCKUX 3a/1ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHOW HH(DOPMaALMOHHO-
MO03HABATEJIBbHOMN JeSATEIbHOCTH, BKIIIOYasi yMEHUE OPUEHTUPOBATHCS B PA3IUUHbIX
UCTOYHUKAX HH(OpMAIMM, KPUTUYECKH OLEHUBaTh M HHTEPIPETUPOBATH
nH(pOpPMaLIMIO, OTYYaEMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

— BIJIaJICHUE S3BIKOBBIMHM CpPEJICTBAMHU: yYMEHME SICHO, JIOTMYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3pPEHHUs, UCIIOJIb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

— BJAJICHUE HaBBbIKAMM MO3HABATEJIbHOM peQIeKCUM KaK OCO3HaHMS
COBEpIIaeMbIX JEHCTBHUII M MBICIUTEIBHBIX TMPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBaHUi, TPAaHHUI] CBOETO 3HAHMUS W HE3HAHMs, HOBBIX IMO3HABATEIHHBIX 33134 H
CPEICTB IS UX JOCTHKCHUS;

—  IEeNeyCTPeMJICHHOCTh B  TOWUCKax ©  TNPUHITHH  PEIICHUH,
CO00pa3UTEIHLHOCTh U UHTYHUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH;
CHIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHUIO MUPA,

* IPEAMETHBIX:

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4acTh MHUPOBOM
KyJIbTypbl U MECTE€ MaTeMaTHMKH B COBPEMEHHOM NMBWIM3AIMH, CIOCO0ax
OTHCaHUs SBJICHUIN pealbHOrO MUpPa HA MAaTEMAaTUYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTh TPEACTABICHUN O MaTEeMAaTUYECKUX MOHATHIX Kak
BAXHEHIINX MAaTEMaTHYECKUX MOJENSIX, MO3BOJIIONIMX OIUCHIBaTh U M3ydaTh
pa3Hble TPOLECChl M SBJICHUS; MOHUMAHUE BO3MOXXHOCTH aKCHOMATHYECKOTO
IOCTPOEHUSI MAaTEMaTUUECKUX TEOPUIA;



— BIIQJICHUE METOJAMHU J0Ka3aTeJIbCTB U AJTOPUTMOB PEIICHUS, YMEHUE HX
IPUMEHATH, IPOBOAUTH 10KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1aY;

— BIAQJCHUE CTAHJAPTHBIMM IPUEMaMU pELICHHS pPAlUUOHAIBHBIX U
MppalOHAIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YHMCJIE JUIsl TTOMCKA MYTH PEIICHHS W WJUIIOCTPALlMH PELICHHs] YPABHEHUU U
HEPABEHCTB;

—  cOpMHpPOBAHHOCTb  MPEACTABICHUH 00  OCHOBHBIX  TOHATHAX
MAaTeMaTUYECKOTO AaHAJIN3a U UX CBOMCTBAX, BJIAJCHUE YMEHUEM XapaKTepHU30BaTh
noBeseHue (YHKUIUH, HCHOJIb30BAHUE IMOJIYUYEHHBIX 3HAHUU JI1 ONMCAHMUS U
aHaIu3a peaJIbHbIX 3aBUCUMOCTEN;

— BIAJEHUE OCHOBHBIMU IIOHATHAMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMEeTpPUUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTh YMEHUS
pacrno3HaBaTh IeOMeTpUUYecKrue (UIypbl Ha YepTekax, MOJAENAX U B peaJbHOM
MUpE; MPUMEHEHUE H3YyUYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyin amis
pelIeHns FeOMEeTPUYECKUX 3a1ad U 3aJ1a4 C IIPAKTUUYECKUM COJEPIKAHUEM,

— c(OpPMHUPOBAHHOCTh MPEACTABICHUI O Mpoleccax U SBJICHUAX, UMEIOIINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHpE,
OCHOBHBIX IMOHATHIX AJIEMEHTAPHON TEOPHUHM BEPOATHOCTEW; YMEHUN HAXOIUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHHUS COOBITHI B MPOCTEMIIHUX MPAKTUYECKHX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbBIX BEJINYUH;

— BJIQJICHHE HABBIKAMHU HCITOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMm
IIPU PELICHUU 3a]1a4.

CtyaeHT, OCBOUBIIHN 00pa30BaATENbHYIO MPOrpaMMy, JOJDKEH 00JagaTh
CIEAYIOIUMUA KOMIIETEHLIUSIMU:

OK 1. IlomuMarp CyIIHOCTh W CONHAIBHYIO 3HAYMMOCTH OyIayIIeH
npodeccuu, NposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpranHuzoBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, UCXOJs M3 LEIU M
CIIOCOOOB €€ TIOCTUKEHUS, ONIPEACICHHBIX PYKOBOJAUTEIIEM.

OK 3. AnamuzupoBarh pabO4yl0 CHUTYyalMIO, OCYIIECTBIATH TEKYIIMH U
UTOTOBBI KOHTPOJIb, OLIEHKY M KOPPEKLHIO COOCTBEHHOW NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YyJIbTAThl CBOEH pabOTHI.

OK 4. OcyiecTBisITh TOUCK HHDOPMALIUK, HEOOXO0AUMOU 171 3P HEeKTUBHOTO
BBITIOJTHEHUSI PO ECCHOHATBHBIX 3a/1a4.

OK 5. Ucnonw3oBath WHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHUH B
poeCCUOHATILHOM IESITEIIbHOCTH.

OK 6. Paborare B koMaHne, 3(P¢GEKTHBHO O0OIMATHCS C KOJUIETaMU,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 7. cnoyiHATh BOUHCKYIO 00513aHHOCTb, B TOM YHMCJIE C TPUMEHEHUEM
MOJYYCHHBIX TPO(ECCHOHATBHBIX 3HAHUH (J1J151 FOHOIIICH).



5. COAEPX KAHUE U CTPYKTYPA YYEBHOM JUCIUILJIUHBI

5.1. Conepxkanue y4eOHOM IMCIUTIIHHBI
BBenenue

Marematnka B Hayke, TEXHUKE, DKOHOMHUKE, HH)OPMAIIMOHHBIX TEXHOJIOTHIX
U TIPAKTUYeCKOH nestenbHOCTH. llenw W 3amaum M3ydeHWsT MAaTEMaTHKH IIPH
ocoenuu npodeccuii CIIO0.

2.1 AJITEBPA
Pa3BuTHe NOHATHS O YHCIIE

HGJ'IBIG N paduOHAJIbHBIC YHCJIA. I[eﬁCTBHTGHBHBIe qucia. HpI/I6JII/I}KeHHBIC
BeIUHCIeHUs. KoMIiekcHbIe ynca.

KopHu, crenenun u jorapupmsi

Kopuu u crenenu. KopHu HaTypanbHOM CTENEHW W3 YMCIIA U UX CBOMCTBA.
CreneHn ¢ palMOHAIBHBIMU MOKAa3aTelisiMHA, WX cBoucTBa. (CTeneHun ¢
JNIEUCTBUTEIILHBIMI  MOKa3aTensiMu. (CBOMCTBA CTEIIEHHM C JCHUCTBUTEIBHBIM
MOKa3aTeJIeM.

Jlorapudm. Jlorapudgm umciaa. OcHoBHOE JorapuMUUYECKOE TOXKIAECCTBO.
Jlecstuunbie U HaTypanbHble Jorapudmel. [IpaBuna neicTBuil ¢ jorapudpmamu.
IIepexor K HOBOMY OCHOBAHHUIO.

IIpeoGpa3oBanue ajaredopamyeckux BbIpaxkeHuil. [IpeoOpaszoBanue
palMOHANIBHBIX,  UPPALMOHAIBHBIX, CTENECHHBIX,  IIOKA3aTEIbHBIX U
Jorapu(MUUECKUX BBIPAKCHHM.

IIpakTHUyeckue 3aHATHS

Apudmernueckne ICHCTBUA HaJ YHCIAMH, HAXOXIACHUE MPUOIMKEHHBIX
3HAUYCHWNA BEJIWMYMH W  TOTPEIIHOCTEH  BBIYMCICHHWA  (aOCOMIOTHOM U
OTHOCHUTENBHOI), CPABHEHUE YUCIIOBBIX BHIPAYKECHUI.

Bpruncnenne u cpaBHEHHE KOpHEW. DBbBINONHEHHWE pacyeToB € paavKajaMH.
Pemienne wuppanvOHAIBHBIX ypaBHEHUMU. HaxoxnaeHue 3HAYEHUM CTENEHEH C
pauuoHaNbHBIMU ~ TIOKazaTensmu. CpaBHeHue creneHed. IIpeoOpazoBanus
BBIPAKCHUHN, COJEpKAIIUX CTENEHU. PeleHne I1oKa3aTelbHbIX YypaBHEHUM.
Pemenne nmnpukiagHeix 3agad.  Haxoknenwe 3HaueHud  jorapupma 1o
IIPOM3BOJIBHOMY OCHOBaHUIO. llepexox OT OZHOro OCHOBaHHA K JApPYrOMy.
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Boruncnenue u cpaBHeHue jorapudmos. JlorapupmMupoBaHue U NOTEHIUPOBAHUE
BelpaxkeHU. [IpuOnmkeHHbIE BBIUMCIEHHUS W PpELIEHMs MPUKIAIHBIX 3a71ad.
Pemenne norapudmuueckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIE TOHATHSA

Pannannas mepa yria. BpamarensHoe aBuxkenne. CUHYC, KOCUHYC, TAHTE€HC
U KOTaHTreHC uucia. OCHOBHbIE TPUTOHOMETpUYECKHE ToxkaecTBa DopMyibl
npuseneHus. PopMyiisl cnoxeHus. PopMyisl yaBoeHUsT OOpMyJIbl TOJJOBUHHOTO
yrna. IlpeoOpa3oBaHusi MpPOCTEWININX  TPUTOHOMETPUUYECKUX  BBIPAKECHHH.
[IpeoOpazoBaHne CyMMbI TPUTOHOMETPUYECKMX (PYHKIUH B NPOU3BEACHHE U
MPOU3BEJCHUS B CyMMY. BbIpakeHHE TpPUTOHOMETPUYECKUX (YHKUHUNA Yepe3
TaHIE€HC TIOJJOBUHHOTO aprymMeHTa. TpUrOHOMETPHUYECKHE YpaBHEHUA U
HepaBeHcTBa IIpocreiimme TpuUroHoMmerpudeckue ypasHeHus. [Ipocreiimme
TPUTOHOMETpHUUECKHE HepaBeHCcTBa. OOpaTHbIE TPUTOHOMETpUUYECKHE (YHKIUH.
ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC.

IIpakTHUyeckue 3aHATHS

Pannannbiil MeTO U3MEPEHHUS YTIIOB BPALIEHUS U CBA3b C TPATyCHOM MEPOMU.
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJBI CIO0XEHUS, YIBOCHUS,
npeoOpa3oBaHUE CyMMbl TPUTOHOMETPUUECKUX (YHKIUMH B IPOU3BEACHHUE,
npeobpa3oBaHre MPOU3BEACHUS TPUTOHOMETPUUYECKUX (DYHKIUH B cymMmy.
[Ipocreiiiie TPUTOHOMETPUYECKHE YypaBHEHUSI U HepaBeHCTBa. (OpaTHbIe
TPUTOHOMETPHUYECKUE PYHKIUU: aPKCUHYC, apKKOCUHYC, APKTAHT€HC.

®YHKIIUA, UX CBOUCTBA Y TPAOUKH

@Oynknuu. OOmacTh ompeneneHUuss W MHOXKECTBO 3HAYCHWI;, Tpadux
GbyHKIMH, TOCTpoeHne TpauKoB HYHKIINMA, 3aJaHHBIX PA3THYHBIMH CTIOCOOAMH.

CsoiicTBa pyHKIUM. MOHOTOHHOCTbD, YETHOCTb, HEYETHOCTD,
OTPAaHUYEHHOCTh, MEPUOAUYHOCTh. [IpoMEXyTKH BO3pacTaHUs U YOBIBaHHUA,
HauOoJblllee W HaUMEHbLIee 3HAYeHHUs, TOYKM HIKcTpemyma. ['paduueckas
uHTepnperauus. [lpumepsl (YyHKUMOHANBHBIX 3aBUCUMOCTEH B  peajbHBIX
npoliieccax U sBJIEHUsX. Apudpmernyeckue onepauuu Haj QyHKusMu. CrloxHas
bynkuus (komnosuius). [louarue o HempepbIBHOCTH (PYHKIIUU.
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OopaTHble pynknnu. O6sacTh onpezeneHus U 001acTh 3HAUEHU 00paTHOM
¢dbyukiuu. ['paduk o6paTHON GHYyHKIMY.
Crenennble, TOKa3aTelbHbIE, JOrapu(MHUUECKUe W  TPUTOHOMETPUUYECKUE
¢bynkun. OOpatHbie TpUuronomerpudeckue GyHkiuu. OnpeaeneHus QyHKIUN, UX
cBoiictBa u rpaduku. [IpeoOpasoBanus rpaduxos. [lapamnenbHblii nepeHoc,
CUMMETpUSI OTHOCUTEIBHO OCEH KOOpAMHAT U CHMMETPHsI OTHOCUTENIBHO Hadaja
KOOpPAWHAT, CUMMETPUSI OTHOCUTENIBHO NMPSAMOM y = X, PACTSIKEHUE U CIKATHE
BJIOJIb OCEH KOOPAMHAT.

IIpakTHYyeckue 3aHATHS

[IprmMepbl 3aBUCHMOCTEN MEKIYy NEPEMEHHBIMU B PEaJbHBIX IPOILECCaX M3
cMeXHbIX quctuminH. Onpenenenue ¢pynkuuil. [loctpoenue u ytenue rpaduxos
¢bynkumii. HWccnenoBanue ¢ynkuuu. CBOWCTBa JTUHEHHOW, KBaJpaTUYHOMH,
KYCOYHO-JTMHEHHOM W  ApoOHO-muHEWHON  QyHkiui. HenpepbiBHBIE U
nepuoanueckue (yHkuuu. CBoilcTBa U rpaduku CUHyca, KOCMHYCa, TaHIT€HCa U
koTanreHca. O0parubie pyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkuun. IlpeoOpasoBanusi rpaduka ¢GyHKIMH. ['apMOHHMYECKHE KOJeOaHUs.
[Ipuknagnsie 3anauun. [lokazarenbHble, Jorapu@mMuiecKkue, TPUTOHOMETPUUECKUE
YPAaBHEHUS U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMocaenoBareanbHocTn. CriocoObl 3amaHMd M CBOMCTBA  YHCJIOBBIX
MOCJeA0BaTEILHOCTEH. [TousiTue 0 npezene MOCJIeI0BATEILHOCTH.
CyiiecTBOBaHHE TMpeneia MOHOTOHHOM OTPaHUYEHHOW IMOCIEI0BATEILHOCTH.
CymMupoBaHue nocieoBatenbHocTel. beckoHeuHo yObIBaroIiasi reoMmeTpruieckas
MIPOTPECCHS U €€ CyMMa.

IIpousBoanas. Ilonstre o mMpousBoaHON (YHKIHMH, €€ T€OMETPUUYECKUN U
(bu3nUecKuil CMBICI. Y paBHEHUE KacaTeabHOU K Tpaduky QyHkiuu. [IponsBoanabie
CyMMBbI, pa3HOCTH, NPOU3BEACHUS, 4acTHble. [IpoM3BOAHBIE  OCHOBHBIX
aNeMeHTapHbIX (QYyHKIUH. [IpuMeHeHne Tporu3BOIHON K MCCIIEOBAHUIO (DYHKIIAN
u mnoctpoeHuto rpaduxkoB. I[IpousBoaHble 00paTHOM (GYHKIMH U KOMIIO3UIUU
¢dbyukiuu. [Ipumepsl UConb30BaHusI TPOU3BOIHOM 11 HAXOXKIECHUSI HAWITYYIIIETO
pelieHust B MPUKIAAHBIX 3ajadax. Bropas mpou3BoAHAs, €€ T€OMETPUUECKUN U
¢busnueckuit cMbica. HaxoxaeHue ckopocTH Juisl mpoliecca, 3aJaHHOT0 popMyion
U TpaduKoOM.
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IlepBooOpa3nass m nHTerpaJ. I[IpumMeHeHue onpeneeHHOro HHTerpasa s
HAXOXKJECHUS TUIOIAAW KpUBOJMHENMHOW Tpaneuuu. Popmyna HeroroHa—
JleitOnuna. [Ipumeps! npuMeHeHUs! HHTErpaja B PU3UKE U TEOMETPUH.

IIpakTu4eckue 3aHATHS

YucnoBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BHIYMCIICHHS YJICHOB
nocnenoBatenbHocT. [lpenen mocnepgoBatenbHOCTUH. beckoHeuHo yObIBaromias
reoMerpuueckass nporpeccus. [Ipon3BojiHAs: MEXAaHUYECKUA U TE€OMETPUYECKHUMN
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeabHOM B o00mem Buae. llpaBuna u
bopmynsl nudPepeHnpoBanHus, Ta0INILA MPOU3BOAHBIX ANEMEHTAPHBIX (PYHKIUH.
UccnenoBanue (GyHKIUMU ¢ MOMOIIBIO TPou3BOHON. HaxoxkaeHue HanOoIbIIero,
HAaWMEHBIIIETO 3HAYCHUS W OKCTPEMaJbHBIX 3HauYeHW (QyHkiuu. WHTerpanm u
nepBooOpazHas. Teopema Herotona—JleliOuuma. IlpuMeHeHwe wuHTErpaiza K
BBIYMCIICHUIO (PU3UYECKUX BEJIMYMH U TUIOIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss U cuCTeMbl ypaBHeHMi. PamuonanbHble, MppalMOHAIBHBIE,
[I0KA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbl. PABHOCUIIBHOCTH
YpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE NTPUEMBI UX pEUICHUs (Pa3yIoKEHHE
Ha MHOXMHTENHU, BBEJACHHE HOBBIX HEU3BECTHBIX, IOJCTaHOBKa, rpaduueckuit
METO]I).

HepaBencrBa. PanuvonanbpHble, UWppalMOHAIbHBIC, IIOKA3aTE€JbHBIE U
TPUTOHOMETPUUECKHUE HEpaBEeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnoab3oBanue CcBOMCTB M rpa@ukoB (GYHKUMHA [PU PelICHUU
yYPaBHEeHUIl U HepaBeHCTB. MeTo1 nHTepBaNioB. M300pakeHne Ha KOOPAMHATHON
IJIOCKOCTM  MHOXECTBAa pPELICHUNM ypPaBHEHUW MW HEPABEHCTB C  JBYMs
IIEPEMEHHBIMU U UX CUCTEM.

Hpuxnaausie 3agaum. [IpuMeHeHne MareMaTHYECKMX METOAOB A
pEelIeHs] COAEpPKATENbHBIX 3a7ad M3 pa3IMYHBIX 00JacTeil HAyKu U MPAKTHUKH.
NHTtepniperanys pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

IIpakTuyeckune 3aHATHS

Kopuu  ypaBHenwmii. PaBHocuibHOCT,  ypaBHeHui. IIpeoOpazoBanue
YPaBHECHUU.
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OcHOBHBIE MPUEMBI pellIeHUs YpaBHEHUH. PerieHue cuctemM ypaBHEHUH.

Hcnonb3oBanue CBOWCTB U TpauKOB (PYHKIMHA ISl pelieHus] YpaBHEHHUN U
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEM

DJjieMeHTbl KOMOMHATOPUKH. OCHOBHBIE MOHATUS KOMOWHATOPUKU. 3a1a4u
Ha IOJICYET YMCJIAa pa3MEILECHH, IIEpEeCTaHOBOK, coueTaHni. Pemenue 3amad Ha
nepebop BapuaHTOB. Popmyna Ounoma Herlorona. CBolicTBa OMHOMMHAJIBHBIX
koa¢p¢unuentoB. TpeyronbHuk Ilackans. DieMeHThl TeOpUHM BEPOATHOCTEM.
CoObITHE, BEPOSATHOCTH COOBITUS, CIOXKEHHE M YMHOXEHHE BEPOSTHOCTEH.
[TonsiTHE O HE3aBUCUMOCTH COOBITHI. JIMCKpeTHAas ciyyaliHas BEJIMYHMHA, 3aKOH €€
pacnpeneneHus. YucmoBble XapaKTEPUCTUKU JUCKPETHOM CIyYalHOM BEJIMYUHBI.
[TonsiTHE O 3aKOHE OOJIBIINX YUCEN.

JjleMeHTBhI MaTeMaTU4eckoil cratucTuku. lIperncraBieHue JaHHBIX
(Tabnuipl, TUarpaMmsbl, rpaduku), TeHEpaJibHas COBOKYITHOCTh, BEIOOpKA, CpeHeEe
apupmeTndeckoe, Menuana. [loHstue o 3amayax MaTeMaTUYECKOW CTATUCTHKHU.
Peuienne npakTuueckux 3aja4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

IIpakTHUyecKkue 3aHATHS

Uctopusa pa3BuTusi KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEH M CTATUCTUKHU U
UX pOJIb B Pa3IMYHBIX cdepax 4YeJIOBEUECKON >KHU3HenesTelbHOCTH. [IpaBuia
KoMOUHaTOpUKHU. PemieHne KOMOMHATOpPHBIX 3a1ad. Pa3MelnieHusi, couyeTaHusi u
nepectaHoBKU. buHoM Herotona u tpeyronsHuk llackand. [Ipuknagseie 3amaum.
Knaccuueckoe omnpenesieHue BEpOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMaA O
CyMME BepoOsSTHOCTEH. Bprunciaenne BepostHocTe. IlpukiiagHeie 3amaym.
IIpencraBnenne YMCIOBbIX JaHHBIX. [[pUKIagHbBIC 3a0a4H.

24TEOMETPUS
IIpsimble ¥ IJIOCKOCTH B NIPOCTPAHCTBE.

B3anmHoe pacnosioxkeHue IByX NpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh
npsamMon u 1iockoctu. llapamnenpHocTh MIOCKOCTEN. [lepneHAMKYISIPHOCTH
NpAMOM M IUIOCKOCTHU. llepneHauKyisip U HakjIOHHAs. YTOJ MEXAY OPsIMOU U
IIJIOCKOCTBIO. JIByrpaHHbIi YIOJL Yron MEXKIY IIJIOCKOCTSIMU.
[lepneHAMKYISIPHOCTh JBYX IUIOCKOcTed. ['eomeTrpuueckue mpeoOpa3zoBaHUs
IPOCTPAHCTBA: MAPAJUIENbHBIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO IIJIOCKOCTH.
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[TapamutenpHoe  mpoekTupoBaHue. [lmomans  OPTOrOHAIBHONW — MPOEKLHH.
N300paxeHne NpocTpaHCTBEHHbIX (uryp. MHororpanHuku Beprmsbl, pebpa,
IrpaHd  MHOrorpaHHuka. Passeprka. Mmuororpanseie  yribel.  Beimykisie
MHororpaHHuku. Teopema Oiinepa. Ilpusma. Ilpsmas M HakJIIOHHas mpU3MA.
[IpaBunpHas npusma. [lapamenenunen. Kyo.

IIupamupa. IlpaBunbHas nupamupga. YcedeHHas nupamuzga. Terpasap.
Cummerpuu B KyOe, B nmapajuienenunese, B npuzMe u nupamuae. Ceuenus kyoa,
opu3Mbl W nupamuisl. [IpencraBneHue o0 NIpaBUIIBHBIX  MHOTIOTPaHHMKAX
(Tetpasnpe, KyOe, OKTarape, 10AeKadIpe U UKOCAIPE).

Tesia 1 MOBEPXHOCTH BpallleHUA

Humuuaap u koHyc. YceueHHbI koHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pasBeprka. OceBble CEUYEHUS] H  CEUYCHUS,
napauienbHbie ocHoBanuio. [lap u cdepa, ux ceuenus. KacarenbHas miockocTh K

cdepe.
HN3Mmepenust B reoMeTpuu

O6bem u ero usmepenue. UurerpasnbHas ¢opmyna oObema. DopMyiibl
o0beMa Ky0a, MPsSIMOYTOJILHOTO TapaJlJie/Ienune1a, Mpru3Mbl, HTUIuHApa. Dopmysl
oO0beMa mupamuabl U KoHyca. DOpMymbl TJIOMIAIN TMOBEPXHOCTEH HMUIMHApPA U
konyca. ®opmynel o6bema mapa u miomaau chepsl. [logodue Ten. OTHOMIEHUS
TJIOIIA/IeH MOBEPXHOCTEW U 00BEMOB MOJJOOHBIX TEJ.

KoopauHarsl # BeKTOPBI

[IpssmoyrosbHas (AexkapToBa) CUCTEMa KOOPAMHAT B npocTpancTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMsI TOUKaMH. Y paBHEHUSI CPepbl, TNIOCKOCTH U TPSIMOM.

Bektopel. Moayns Bektopa. PaBeHcTBO BekTOpoB. ClioK€HUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasiiokeHue BEKTOpa IO HANpPaBJICHUSIM. YTOJ
MEXAy AByMs BekTopamu. [Ipoekimusa Bektopa Ha ocbk. KoopawHaTel BekTOpa.
CxansipHoe npou3BeicHUEe BEKTOPOB. M cnoib30BaHNE KOOPJAUHAT U BEKTOPOB MPHU
PEILICHUY MAaTEMATUYECKUX Y TPUKIIAJHBIX 3a]1a4.

IIpakTuyeckue 3aHATHS

[Ipu3Haku B3aMMHOTO PACIIOJOXKEHUS NPSAMBIX. YTOJ MEXAY HPSMbBIMHU.
B3auMHOe pacnonokeHue npsiMbIX U INIOCKOCTEN. 1leprieHauKysip 1 HaKJIOHHAas K
IJIOCKOCTH. YTOJ MEXAYy IPAMOM U IUJIOCKOCTBIO. Teopembl O B3aMMHOM
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pPACIOJNIOKEHUU MPSIMOM M IUIOCKOCTH. Teopema O TpexX MepHIeHAnKyIsIpax.
[Ipu3Haku # CBOICTBA MAPAIJIENBHBIX W MEPHEHANKYISIPHBIX IJIOCKOCTEH.
Paccrosane OT TOYKM 10O TJIOCKOCTH, OT MIPSAMOM JI0 TJIOCKOCTH, PaCCTOSTHUE
MEXAY  IUIOCKOCTSIMH, MEXIYy  CKPEIIMBAIOIIUMUCS  NPSIMBIMH,  MEXKIY
MIPOU3BOJIBHBIME (PUTYpaMHu B TIpocTpaHcTBe. [lapamiensHoe MPOEKTHUPOBAHUE U
ero cpolcrea. Teopema 0 IJIOWIAAA OPTOTOHAIBHOW MPOEKIWHA MHOTOYTOJBHHKA.
B3auMHOe pacnonoxkeHue NpOCTpaHCTBEHHBIX (uryp. Paznuunbie BUabI
MHOTOrpaHHUKOB. WX wu300paxkenus. CeueHus, pa3BepTKM MHOIOTPaHHUKOB.
[Inomans moBepxHocTH. Buael cummerpuil B mnpocTpaHcTBe. CUMMETpuUs Tel
BpalllCHUsI U MHOTOTPaHHUKOB. Bpluucnenue mioniaaeii u o0bemMoB. BEKTOPHI.
JlelictBust ¢ BekTopamu. JlekapToBa cucTeMa KOOPAWMHAT B MPOCTPAHCTBE.
VYpaBHeHUE OKpPY>KHOCTU, c(epbl, IIOCKOCTH. PaccTosiHue MexXay TOYKaMU.
JlelicTBUSL C BEKTOpamu, 3aJaHHbIMU KoopauHaTaMu. CKaJasipHOE MPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOU U TIIIOCKOCTH. MCIosIb30BaHME BEKTOPOB
[IPU JI0KA3aTEIBCTBE TEOPEM CTEPEOMETPHUH.

JIns BHEAyIUTOPHBIX 3aHATUU CTYJIEHTAM Hapsdy C pEIICHUEM 3aJad U
BBIIOJIHEHUS MPAKTUYECKUX  3aJaHUU MOYKHO MPEIJIOKUTh  TEMBI
MCCJIEI0OBATENbCKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEpPUil OTIIETBHBIX
MEJIKMX 3a7a4 U YIpPaXHEHUM MpeJjiararoTcs CHOKETHBIE 3aJlaHusi, TpeOyrolue
JUTUTEIBHON paboThl B paMKax OJHOM MaTeMaTUYECKOW CHUTyalluu. IJTH TEMbI
MOTYT OBITh KaK WHIWBUAYAJIbHBIMH 3aJaHUSMH, TaK W TPYIIOBBIMH JIJIs
COBMECTHOTO BBITIOJTHEHUS UCCIIEOBAHMS.

16



5.2

(ST )

9.

TEMbBI PE®EPATOB (1OKJAOB), UCCJIEJOBATEJbCKHUX
ITPOEKTOB

. HempepsbiBHBIE 1pO0OH.

. [IpuMeHeHue CI0XKHBIX MPOLIEHTOB B S)KOHOMUYECKHUX pacueTax.
. [lapannenbHO€ MPOEKTUPOBAHUE.

. Cpennue 3HaueHus U UX IPUMEHEHHE B CTaTUCTHUKE.

. BexTopHO€ 3a/1aHn€e NPSMBIX U ITIOCKOCTENW B IPOCTPAHCTBE.
. Clio’keHre rapMOHUYECKUX KOJICOaHMiA.

. I'padmueckoe pelieHue ypaBHEHUM U HEPABEHCTB.

. HpaBI/IJII)HBIe U ITOJYIIPAaBUIbHBIC MHOT'OI'PAHHHKH.

Konnueckue ceueHus u ux IMPUMCHCHHNC B TCXHHUKC.

10. IMoustue nuddepenimana u ero NPUIOKEHUS.

I'1. Cxembl MOBTOPHBIX UCTIBITAHUN bepHYJIIIN.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C MApPAMETPOM.
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5.3 CTpyKTypa y4eOHoi AU CHUILITHHbI

5.3.1. O06beM y4eOHOI TMCUMILUINHBI M BUAbI Y4e0HOIl padoThl

Buna yueOHoii padoThI O0bem yacoB
MaxkcumasibHasi ydeOHasi HAarpy3ka (Bcero) 435
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 290
B TOM YHCJIE:
NPaKTUYECKHE PAOOTHI 138
KOHTPOJIbHBIE paOOTHI 8

KypcoBas paboTa (IpoeKT) (He MpeayCMOTPEHO)

CamocrosiTesibHast padoTa cTy/ieHTa (BCero) 145

B TOM YHCIJIC:

HccnenoBatenbckas paboTta 7
PaboTa ¢ nHPOPMAIITMOHHBIMU HCTOUHUKAMHU 41
Pedepatusnas padora 4
PacueTHo-rpaduueckas pabora 21
TBopueckue 3a1aHus 34
[TonroroBka mpe3eHTalMOHHBIX MaTepUaioB 23
CocraBnenue TabIuI] 9
Coznanue mMojeneit IpoCTpaHCTBEHHBIX GUTYP 6
ATTecTanus mo AMCUHUILINHE IK3aMeH
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6. TEMATUUYECKHUM IIJIAH YYEBHOMU JUCHUIIJIMHBI OY.04. KMATEMATHUKA» 10 IPO®ECCHUMNA.:
23.01.09. « MaIIUHHUCT JJOKOMOTHBA)

KosuyecTBO ayTUTOPHBIX YaCOB
Makc. yue0.
Camocrositen IpaKTHdecKue
HaumeHoBaHue pa3iesioB U TeM Harpysica buast pabora Teoperny | (cemunapckue) | Kypcosoe
CTyacHTa CTyacHTa Bcero ecKoe u MPOEKTHUPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHUe
3aHATHSA
Tema 1. Beenenue 3 1 2 2
Tewma 2. Pa3zBuTue noHATHS O YUCIIE 24 8 16 7 9
Tema 3. Kopnau, crenenu u jorapudmsr 48 16 32 15 17
Tema 4. IIpsiMble U MIIOCKOCTU B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. KomOuHaropuka 27 9 18 10 8
Tema 6. KoopauHaTbl ¥ BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPHUH 54 18 36 17 19
Tema 8. @ynkIMYU U TpaduKU 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 42 14 28 15 13
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[TponomxkeHne TabIUIIbI

KosinuecTBO ayIUTOPHBIX YaCOB

Makc. yue0.
Camocrositen IpaKTudeckue
HaumeHoBaHue pa3ie/ioB U TeM Harpysxa bHAs padoTa Teoperuy | (cemunapckue) | Kypcosoe
Cryaenta CryaeHTa Bcero eckoe " NMPOEKTHUPO
(1ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hayana maTemMaTH4ecKoro aHajansa 42 14 28 17 11
Tema 11. MuTerpain u ero npuMeHeHue 27 9 18 10 8
Tema 12. DneMeHThI TEOPUU BEPOSITHOCTEN U 21 7 14 9 5
MaTEMaTHYECKON CTATUCTUKU
Tema 13. YpaBHeHUsI U HEPABEHCTBA 36 12 24 8 16
Bcero nmo pucuumiinnae 435 145 290 152 138

ATTecTanus B popMe IK3aMeHA
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JESTEJIBHOCTH
CTYJIEHTOB

Conep:xkanue o0yueHust XapakTepucTHKA OCHOBHBIX BH/10B
JAesiTeJIbHOCTH CTYJIeHTOB
(Ha ypoBHe y4eOHBIX el cTBHI

BBenenue O3HaKOMJICHHE C POJIbI0O MATEMATHKHU B HAyKe,
TEXHUKE, OKOHOMHKE, HH(POPMAIMOHHBIX
TEXHOJIOTUSX U IPAKTHYECKOHN NeSITeTbHOCTH.
OzHakomJieHHE C IEIsIMH M 3aJadyaMu
WU3YYCHHUS ~ MareMaTUKd TPH  OCBOCHUU
npodeccuit CI10

AJI'EBPA

Beimonnenne apupmeTnyeckux IeHCTBUN Hax
YuCllaMHi, CcO4YeTas YCTHbIE M IIHCbMEHHBIC

MIPUEMBIL.
Pa3zButne nousarus Haxoxnenue MPUOJIMKEHHBIX 3HAYCHUH
0 YyHcJe BEJIMYMH W  IOTPEIIHOCTEW  BBIYMCICHHI

(a0CoNMIOTHON M OTHOCHUTEIBHOW); CpaBHEHHUE
YHCIIOBBIX BBIPAKCHUH.

Haxoxnenune omuOOK B MpeoOpa3oBaHHSIX U
BBIYMCIICHHUSIX (OTHOCHUTCS KO BCEM ITYHKTaM

IPOTrpaMMBbl)
O3HakOMJIEHHE C TIOHSATHEM KOpHS n-i
CTETIEHH, CBOWCTBAMM  paJMKaJlOB u

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE ONPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpHEH, BBIIIOJIHEHUE IIPUKUAKUA 3HAYEHUS

KOpHS.

KopHnu, crenenu, jorapupmsol [TpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHU, coZiepKaIux paluKaIbl.
Beimonnenne  pacueroB  mo  Qopmynawm,
cofieprKaIiM paIuKaIsl, OCYIIECTBIISIS
HE00XO0IMMbIe MOJICTAHOBKH U
npeoOpa3oBaHus.

Ornpenenenre paBHOCUIBHOCTH BBIPAKEHUM C
pagukamamu. PemieHne — mpparmoHaIBHBIX
YpaBHEHUM.

O3HakOMJIEHWE C TOHSTHEM CTEINEeHH C
JIEMCTBUTENLHBIM MTOKA3aTEIIEM.

Haxoxnenue 3Ha4YeHWN CTENEHHW, HUCIOIb3Ys
pH HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIE CPEJCTBA. 3allMCHIBAHUE
KOpHS n- CTENEHU B BHJE CTENEHU C
IpOOHBIM  TIOKa3zaTteJeM W HaoOOpOoT.
DopMypoBaHUe CBOMCTB CTEIIECHEH.
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Beiuncienne cremeHed ¢ panyMOHAIbHBIM
[I0KAa3aTeleM, BBITIOJIHCHUE MPUKUIKU
3HAYEHHUsI CTEIIEHU, CPABHEHHE CTETICHEH.
[IpeoOpazoBaHre YHUCIOBBIX H OYKBEHHBIX
BBIPKEHMI, COZIepKAIINX CTEIECHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeJIbHbIX
ypaBHeHUN. O3HAaKOMJIEHWE C NPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHHUH
CpPeIHMX, JCJICHHH OTpe3Kka B <«30JIOTOM
ceyeHuW». PelieHue NpUKIAIHBIX 3a/ady Ha
CJI0KHBIE IIPOLEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

Beimonnenne mpeoOpa3oBaHuil  BBIpAXKEHUH,
npuMeHeHue  (opMysa,  CBSI3aHHBIX €O
CBOICTBaMM  CTENEHEW U  JIOrapu(MoB.
Onpeznenenue 06aacTu JOMYCTUMBIX 3HAUECHUIM
JOrapu(pMHUUECKOr0  BhIpakeHUs. Pernenune
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO METONa HM3MEPEHHUS
YIJIOB BpAILlEHWs M HUX CBA3M C IPayCHOU
Mmepoil. M300paxeHue yrioB BpallleHUs Ha
OKPY’KHOCTH, COOTHECEHHME BEJIMYUHBI yria ¢
ero  pacnojoxxeHueMmM.  DPopMyIupoBaHHE
ONpeeNIeHu TPUTOHOMETPUUYECKUX (PYHKIIMH
JUIi  yIJI0B IOBOPOTa U OCTPBIX  YIJVIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUHN
TPUTOHOMETPUUECKUX (PYHKIUH MO OJHOW U3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

Wzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopMmyIbl CIIOKEHMSI,
yJIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUECKHUX GbyHKIMH B

IIPOU3BEJICHNE W TPOU3BEICHHUS B CyMMYy H
IIPUMEHEHHUE TIPU BBIYKMCIEHHM 3HAYCHUs
TPUTOHOMETPUYECKOTO BBIPAKECHUS u
YIIPOLIEHUS €ro.

O3HakoOMJIEHUE CO CBOMCTBAMHM CHMMETPHH
TOYEK Ha CIMHUYHOM  OKPYXKHOCTH W
NpUMEHEHHe UX JAis8  BbiBoja  (opMmyl
IIPUBEICHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam )51
TPUTOHOMETPUUECKOMY KPYTYy IPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

[Ipumenenne OOIIMX METOJOB  pEIICHUS
ypaBHEHUW (MpUBEIEHUE K JIMHEHHOMY,
KBaJpaTHOMY,  METOJl  pa3JIOKEHUsT  Ha
MHOJKUTEIHM, 3aMEHbl TEePEeMEHHOW) mpH
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pElIeHUH TPUTOHOMETPUUYECKUX YypaBHEHUH.

YMeHue oOTMedarh Ha Kpyre peuieHus
MPOCTEUIIINX TPUTOHOMETPHUYECKUX
HEPABCHCTB
O3HakoMJIeHHE C  TIOHATHEM  OOpaTHBIX
TPUTOHOMETPUUCCKUX (PYHKIIHIA.

APKCHHYC, apKKOCHHYC, ApKTaHTeHC unciaa | M3ydyeHue ornpezeneHui apKCcHHYyca,
apKKOCHHYCA, apKTaHTeHca qucia,
dbopMmyaupoBaHHE WX, H300pakeHHWE  Ha

CAMHUYHON OKPYXXKHOCTH, NPUMEHEHHE IpHU
peUICHUH YypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HaKkOMJICHHME C TIOHITHEM nepeMeHHoﬁ,

puMepamMu 3aBUCUMOCTEN MEXKIY
nepeMeHHbIMU. (O3HaKOMIIEHHE C IOHSITHEM
rpaguKa, OIpeaeieHHe  MPUHAIJICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpeneneHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipakeHue 1o Qopmyliie OJHOM
nepeMeHHoi depe3 npyrue. O3HaKOMIICHHE C
omnpeneneHueM (QyHKIHMH, (OPMYIUPOBAHUE
ero. Haxoxxnenwe o0IacTH OmpeneieHus u
o0nacTu 3HaUYeHUN PyHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Ilpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIeHHE C puMepaMu
(YHKLINOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3zHakoMIIeHHE c JI0Ka3aTeJIbHBIMU
pacCyXJICHUSIMHU HEKOTOPBIX CBOMCTB
JUHEHHOW M KBaJApaTWYHON  (QyHKUHH,
MPOBEJECHNUE HACCHENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUUHOM  (QYHKUMHA, TOCTPOCHHE UX
rpagukos. [Toctpoenue u urenue

rpadukoB Qynkiuit. MccnenoBanue GyHKium.
CocraBneHue BHMJOB (GYHKUUH IO JaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBaHuii  rpaduka
byHKIUA
N3yuenne moHATUS oOOpaTHOW  (yHKUHMH,

OlpeNeliecHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXKJICHHUE €€ 00IacTu
ornpezeneHus u obyacTu 3HAYCHUH.
[Ipumenenue  cBOMCTB  GYyHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHWW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOXKHOU (QYHKIIUU

Brrunciienne  3HayeHUi byHKIIME 10
3HAYECHUIO aprymMeHTa. Onpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

KoopanHaTaM © Haobopot. Mcmonb3oBaHue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIIMHA MJII CPAaBHEHHS 3HAYCHUM
crennieHeit u  jorapudmon.  [loctpoenue
rpaUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢ynkuuii.  PemieHue — mMoka3zaTeNbHBIX |
jJorapu(pMUUECKUX ypaBHEHUH U HEPABEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHATHEM  HENpPEpPhIBHOM  MEPUOAUYECKOM
¢bynkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, MOCTPOEHUE UX IpahuKOB.
O3HAaKOMJIEHHE C TOHATHEM TapMOHHUYECKUX
KojeOaHui U MpuMepaMu TapMOHUYECKUX
KoJIeOaHUH ISl  OMHMCAaHUS IPOLECCOB B
bu3MKe U APYrux 00JIaCTIX 3HAHHMS.
O3HakOMJIEHME C TIOHSATUEM  Pa3pbIBHOU
nepuoandeckor (yHKuuU, (GopMynupoBaHHE
CBOICTB TaHI'€HCA U KOTaHI€HCA, ITOCTPOCHUE
UX TpauKoB.

[Ipumenenue CBOWCTB byHKIMIT TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIMH, pelieHuss TPUTOHOMETPUUECKHX
ypaBHeHwuid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPHYECKHUX byHKIUI u
ompeneneHue 1o rpadukaM HMX CBOWCTB.
Brimmonnenue npeoOpa3oBanusi rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakoMJIeHME C  TIOHATHEM  YHCIIOBOM
M0CJIEeI0BATENbHOCTH, ClIOcO0aMH ee 3a/laHus,
BBIYUCIICHHSIMU €€ YJICHOB.

O3HakomsieHHMEe ¢  TOHATHEM  Ipezaena
MOCJIEIOBATEIHHOCTH. Os3HakomiieHHE  C
BBIYMCIICHUEM CYMMBI 0ECKOHEYHOT 0
YHCJIOBOTO psila Ha TPUMEpPE BBIUYMCICHUS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMEeTPUYECKOi mporpeccun. Pemenue 3amay
Ha IpUMeHeHre (popMysbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKON MPOTPeCcCun

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJIEHME C TIOHATHEM MPOU3BOJAHOM.
Nzyuenne " dbopmynupoBaHue ee
MEXaHMYECKOTO M TE€OMETPUYECKOro CMBICTA,
HN3YUCHUC aJIropuTMa BBIYUCIICHUA
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MTHOBEHHOM CKOPOCTH " YTJIOBOTO
kodd¢uimenta kacatenbHoil. CocraBieHue
YpaBHEHHS KacaTelbHOW B OOIIEM BHJIE.

VYcBoenune  mpaBwi  auddepeHIpoBaHus,
TaONMUIBI  TPOHM3BOJMHBIX  DJIEMEHTapHBIX
byHKIKH, IpUMEHEHNE ISt

nuddeperpoBanns GyHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOHU. M3ydeHue TeopeM o
CBSI3W CBOMCTB (PYHKIIMM W TPOW3BOHOM,
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dopmynupoBka ux. IIpoBeneHune ¢ MOMOILBIO
IIPOU3BOHON VCCIIEJIOBAHHUS ¢byHKIUH,
3alaHHON  (OPMYJIOH. YCTAaHOBJICHUE CBS3H
CBOWCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TIPOU3BOAHOW I  PELICHUS
3aJjad = Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO0 3HAUYEHUS U Ha HAXOXKICHHE
JKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakOMIICHHE C TIIOHSATHEM HMHTErpana Hu
epBOOOPA3HOIA. N3zyuyenue npaBuia
BBIUUCIICHHSI IIEPBOOOPA3HOM M TCOPEMBI
Hprotona—JleitOunma. Pemenue 3amad  Ha
CBS3b IMEPBOOOPA3HON M €€ IMPOM3BOIHOM,
BBIUUCIICHHE [E€PBOOOPAa3HON JUIs  JaHHOM
¢byukiuu. PemeHue 3amad Ha NPUMEHCHHE
HHTCrpajgia Ijid BBIYHCJICHUS CI)I/BI/I‘-IGCKI/IX
BEJIMYMH U IUIOIIAAEH

YPABHEHUA U HEPABEHCTBA

YpaBHeHus M CHCTEMbI YPaBHEHU
HepaBeHCTBa U CHCTEMbI HEPABEHCTB C
ABYMSI IIepeMEHHbIMH

O3HaKOMJIEHHE C TPOCTEHIIMMHU CBEICHUSIMU O
KOPHSIX anreOpanyecKux YpaBHEHUH,
NOHATHAMM  MCCIENOBAaHUA YPABHEHUH W
cucteM  ypaBHeHHMH. M3ydenwe  Teopum

PaBHOCUIIBHOCTH ypaBHEHUH u ee
npuMeHeHus. lloBTopeHue 3ammcu pemeHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUH ISl CBEICHUS K
CTaHIAPTHOMY YPaBHEHHUIO. Pemenue
palMOHAIBHBIX, HUPPALMOHAJIBHBIX,

[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YpPaBHEHUU U CUCTEM.

Hcnonb3oBaHue  CBOWCTB U IpaduKoB
byHKIUI T peleHus YpaBHEHUM.
[ToBTOpEHHE OCHOBHBIX IPHUEMOB PELICHUS
cucreM. Pemenne ypaBHEHU ¢ MPUMEHEHUEM
BCEX IMPHEMOB (pa3oKeHUs Ha MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, MOJCTaHOBKH,
rpau4ecKoro MeTo/a).

Pemenne cucrteM ypaBHEHUH C NPUMEHEHHEM
Pa3IUYHBIX CIOCOOOB.

O3HakomjieHMe ¢ OOHIMMH  BOMNpPOCAMH
pElIeHNsT HEpPaBEHCTB W  HCIOJIb30BaHUE
CBOMCTB U rpaduKoB (QYHKIUN MpU pelIeHUH
HEPABEHCTB.

Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C
PUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.
IIpuMeHeHHE MaTEMaTHYECKUX METOJOB JUIS
pelleHusT  CcoJep)KaTelbHBIX  3a7ady W3
pasNMYHbIX 00JacTel HayKM M IPaKTUKH.
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HuTeprnipeTupoBaHUE pPE3YIbTATOB C YYETOM
peabHBIX OTPaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

N3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHHE MNpPU PELICHUH KOMOMHATOPHBIX
3agad. Pemienme KOMOMHATOPHBIX 33134
METO0M nepedopa U IO MPABUIY YMHOKEHHUSL.
O3HaKOMJIEHHE C NOHITUAMH KOMOMHATOPUKHU:
pasMelLeHUsIMH, COYETaHUSIMH,
NEpecTaHOBKaMH W (QOpMyNIaMu Ui UX
BBIYUCIICHMSL.

OObsicHeHHEe U TpuMeHeHue GopMmysn s
BBIUUCIICHUS] pa3MEIleHUI, MepecTaHOBOK U

COYETaHUU npu peleHuu 3a7ad4.
Osznakomnenne ¢ OuHomoM HeloroHa
TPEYTrOJIBHUKOM [Tackass. Pemenne

IPaKTUYECKUX 3a4a4 C  HUCIOJIb30BAHUEM
HOHSITUN U IPaBUJI KOMOMHATOPUKH

DJieMeHThI TEOPUM BEPOATHOCTEM

Wzyuenue KJIACCHYECKOTO omnpeeIcHUs
BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI
0 CcymMMe BeposaTHocTeill. Paccmotpenue
IPUMEPOB BBIYMCIICHUS BEPOSTHOCTEH.
Pemienrie 3a1a4 Ha BBIYHMCICHHE BEPOSTHOCTEH
CcOOBITHH

IIpeacraBienne TaHHBIX (TA0JAMLBI,
AUArpaMMBbl, rpaguKn)

O3HaKOMJIEHHE C MPENCTAaBICHUEM YHCIOBBIX
JAHHBIX U UX XapaKTePUCTUKAMHU.
Pemenne mpakTuueckux 3agad Ha oOpabOTKy

YUCIIOBBIX JIAHHBIX, BBIYNCIICHUE 1504
XapaKTePUCTUK
I'EOMETPUA

IIpsimble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

@opMyIMpOBKa U IIPUBEACHUE J10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOTI'O PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTeH. Pacrio3HaBaHue Ha deprexax U
MOJENIAX pPa3IW4HBIX CIYy4aeB B3aMMHOIO
pacloJIOKEHUsI  NPAMBIX U INIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CYXKICHHI.
@opMyJIMpOBaHUE ONPEAEICHUN, IIPU3HAKOB U
CBOMCTB IMapaJUIEIbHBIX U NEPHEHANKYIISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yIJIOB.  BbIOTHEHWME IMOCTPOEHHS  YIJIOB
MEXIY INpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX Ha MOJCIIAX.

IIpumeHeHne IIPU3HAKOB 51 CBOMCTB
pPacIOJIOKEHUSI NIPSAMBIX U IUIOCKOCTEH IIpH
peweHny 3aaa4. M3o0paxeHne Ha puCyHKax u
KOHCTPYHPOBaHUE Ha MOZEIIAX
NEPIECHIUKYIIIPOB U HAKJIOHHBIX K INIOCKOCTH,
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IPSIMBIX, NApaUICIbHBIX IIJIOCKOCTEH, YIJIOB
MEXy MPSMON U TIOCKOCTHIO U 0OOCHOBaHHE
nocTpoeHus. Pemenue 3angad Ha BBIYUCICHHE
reOMETpUYecKUX  BeauuuH.  OmnucbiBaHuE
paccTosiHus OT TOYKM N0 IIOCKOCTH, OT
IPSAMON 10 IIOCKOCTH, MEXKIY IUIOCKOCTSAMH,
MEXy CKPEIMBAIOIUMUCS IPSIMBIMHU, MEKIY
NPOU3BOJILHBIMU (UTypaMH B TIPOCTPAHCTBE.
@opMynMpOBaHUE MU JOKA3bIBAHME OCHOBHBIX
TEOpEM 0 pPacCTOSIHUAX (Teopem
CylIeCTBOBaHMs, CBoWcTBa). M300paxkeHnue Ha
yeprekax M MOJENSAX  PACCTOSHHUS U
000CHOBaHHE CBOMX CyxaeHuil. OnpeneneHue
U BBIYUCIICHHE DPACCTOSAHMN B IIPOCTPAHCTBE.
[Tpumenenue GopMys U TEOpEM IIAHUMETPUU
uig pemeHus  3agad.  O3HakoMieHHE ¢
MOHATHEM IApAJUIEIBHOIO NMPOEKTUPOBAHUS U
ero ceorictBamMu. PopMyIMpoBaHUE TEOPEMBI O
omaau OpPTOTrOHAJIBLHON IIPOEKLIUU
MHOroyrojapHuka. lIpuMeHnenue teopun i
000CHOBAHHUS TOCTPOEHUM U BBIYHUCICHUM.

ApryMEHTUpOBAaHUE CBOHUX CYXACHHH O
B3aUMHOM PacCIIOJIOKEHUN IIPOCTPAaHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanne W XapakTEpUCTUKA Pa3IMYHbIX
BHJIOB MHOI'OTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOTOIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BBIYMCIIEHWE  JTMHEHWHBIX
JJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpPOBaHUE CBOUX
cyxnaeHuil. XapakTepuCcTHKa U H300pakeHue
Ce4eHwus, pa3BEpTKH MHOT'OT'PAHHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEH.
[Toctpoenne mpocreiimux ceueHuit KyoOa,
npu3Mbl, nupamusl. [IpuMmenenue ¢aktoB u
CBEJCHUM 13 NuaHuMeTpuu. O3HaKOMIIEHHUE C
BHUJaMU  CUMMETPHl B  MPOCTPAHCTBE,
(dbopMynUpoBaHUE OIpEIEIIEHUl U CBOMCTB.
XapakTepuCcTHKa CUMMETPUH TEJ BPALLCHUS U
MHOTOIPAaHHUKOB.  [IpumeHeHue  CBOMCTB
CUMMETpUHN npu penieHnu 3a/1a4.
Hcnonb3oBanue mpuoOpEeTeHHBIX 3HAHUNA JUIS
WCCJIEIOBAHUS M MOJIETIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOTOIPAHHUKOB U BBINIOJIHEHUE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakoMJIeHWE C BUJAMU Tl BpAILCHUS,
dhopMyIUpOBaHUE WX ONMPEACIECHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHUM IIapa
MJIOCKOCTBIO M TIJIOCKOCTH, KacaTeJbHOM K
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Tenan MOBEPXHOCTHU BPAIICHUS

chepe. XapakTepucTHKa U H300paKEHUE TEI
BpallleHUsI, UX Pa3BEpTKU, ceueHUs. PemeHue
3aJa4 Ha IMOCTPOCHHUE CEUYCHMI, BBIYHUCIICHHE
JUIMH,  pAacCTOSIHUW,  YIVIOB,  IUIOLIAACH.
[IpoBenenne AoKa3aTeNbHBIX PACCYXKIACHHM
IIPH PEIICHUU 3a7ad.

[IpumeHeHne  CBOWCTB  CHUMMETPUH  IIpH
pelieHny  3aJad  Ha  Tela  BpaIIcHHUS,
KoMOMHanmio Ted. M300paxeHne OCHOBHBIX
KPYIJIBIX TE1 W BBHIMOJIHCHHE PHCYHKa TIO0
YCIIOBUIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HAaKOMJICHHEC C HOHSATHSIMU momain u
06’BeMa, aKCMOMaMM U CBOMCTBaMMU.
Pemenne 3amad Ha BEIYHCICHHE IIIOIIAACH

MIJIOCKUX dburyp c MIPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn U ¢akToB U3
IJIAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O0BEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gopmyi
BBIUUCIICHHSI 00beMOB. V3ydenne dhopMyit s
BBIUMCIICHUS iomaaen MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€J BPAILICHUS.
O3HakoMJIEHUE C METOJIOM  BBIUYUCIICHUSA
IONaan TOBEpXHOCTH cdeprl. Perenne
3aJ1a4 Ha BBIYMCIICHUE IUIOIAJIEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJieHUE €  TOHATHEM  BEKTOpa.
N3yuenue nekapToBOW CHUCTEMBI KOOPJUHAT B
MPOCTPAHCTBE, TOCTPOEHUE 10 3aJaHHBIM
KOOpAWHATAM TOYEK " TJIOCKOCTEH,
HaxoXKJIeHWe KoopJauHat Touek HaxoxneHue
YpaBHEHUU OKPYKHOCTH, C(hEephl, MIOCKOCTH.
Boluncnenue paccTossHUA MEXy TOUKAMU.

N3yuenne CBOMCTB BEKTOPHBIX BEJIMYHH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0KICHUA
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, MPABUI
NeNucTBUHU c BEKTOpPAMHU, 3aITaHHBIMU

KoopauHaramu. [IpuMeHeHHe Teopuu IpU
pelIeHnn 3aJad Ha JEHUCTBHUS C BEKTOPAMHM.
N3yuenue CKIIIPHOTO IIPOU3BEICHHUS
BEKTOpPOB, BEKTOPHOTO YPAaBHEHMS NPSIMOU H
miockoctu.  lIpumenenune  teopuu  mpu
pEelIeHNH 3aJa4 Ha JEHCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHSI BEIWYHMH YIJIOB U
PacCTOSIHUM. O3HakoMJIeHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIIOJIOKEHUU  TPSAMBIX U
IJIOCKOCTEN € MCIOJIb30BaHUEM BEKTOPOB
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8. VAEBHO-METOJNYECKOE 1 MATEPHAJILHO-TEXHUYECKOE
OBECIMEYEHUE PABOYEN MPOTPAMMBI YUEBHOW
TV CHUILIAHBI OV1.04. (MATEMATHKA»

s ocBoeHus pabodeit mporpamMel yueOHon nucuuruinabl «OY /1. 04.
MarteMaTHKa» B TEXHUKYME UMeEETCsl yueOHbII KaOuHeT «MarteMaTukay.
[lomenienne  kaOuHeTa  COOTBETCTBYeT  TpeOoBaHusiM  CaHUTapHO-

snuAeMuoIornueckux mpasuwi U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIMX TPEOOBAHUSX, B
TOM YHCJIe CHEIUATN3UPOBAHHOW y4eOHOW MeOENbI0 M CPEACTBaMH OOY4YEHUS,
JIOCTATOYHBIMM  JIJI1  BBIMOJIHEHUS TpeOOBaHMM K  YPOBHIO  IOJTOTOBKH
o0yyJarommxcs.

B coctaB  y4eOHO-METONMYECKOTO U  MaTepHaTbHO-TEXHHUYECKOTO
obecrnieueHusi mporpamMmbl yueOHoOM auciuiiuHbel «OY. 04. MaremaTuka»
BXOJIST:

1. MHOTO(DYHKIIMOHATILHBIN KOMIUIEKC TIPETOaBaTelIs;

2. HarJIsAHbIE TTOCOOMS: KOMIUIEKTH U3 38 yueOHbIX Tabmwmi, 11 yueOHbIX
CTEH/IOB;

3. uH(OpMaAITMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

4. 5KpaHHO-3BYKOBBIE ITOCOOMS;

5. KOMIUIEKT TEXHUYECKOW JOKYMEHTAalluM, B TOM YHCII€ [acnopra Ha
CpeacTBa OOy4YeHHMsl, WHCTPYKIMA TI0 UX HCIOJB30BAHUI0O U  TEXHUKE
0e30macHOCTH;

6. 6ubMoTeUHbIN (HOHL.

B OubOmuoteunbli  (poHA BXOAAT yYEOHUKH, Y4E€OHO-METOJIUYECKHE
koMmmuiekTel (YMK), oOecrneunBaroniye OCBOCHHE WHTETPUPOBAHHON Y4EOHOM
nuciuriabl OY /1. 04. «Maremartnkay, peKOMEHI0BAaHHbBIE WM JOTYIIEHHbBIC JJIS
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIMTEPATYPA

s cmyoenmos

1. bammako M.M. Marematuka: yaeOHUK JJIsI CTY/I. YIPEKICHHUM cpell. mpod.
obpazoBanus. — M., 2015.

2. bammakoB ~M.M. Marematuka. COOpHUK  3amady  MOpOQUIBHOU
HaIpaBJICHHOCTH: y4e0. mocobwe s CTyHd. YUYPEKICHUU cpeld. mpod.
obOpazoBanus. — M., 2015.

3. bammakoB M.M. Maremarnka. 3amadnuk: yde0. mocoOue i CTY/I.
yupexJIeHui cpe. mpod. odbpazoanus. — M., 2015.

s npenooasamerneii

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuU B
Poccniickon @enepanum».

2. Ilpuxaz MunuctepctBa obpasoBanus u Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepxaeHuu ¢enepasbHOro TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa CpeaHEro (TIOJIHOT0) O0IIEro 00pa3oBaHUM.

3. Ilpuka3z MunucrepctBa obpazoBanus u Hayku PO ot 29.12.2014 Ne 1645
«O BHecenuu usmeHeHuit B [Ipukaz MunucrepcTBa 00pa3oBaHus U HAyKU
Poccuiickoit @enepanuu ot 17.05.2012

4. No 413  «O6  yrBepxkaeHHH  (PeaepaTbHOTO  TOCYJApPCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa CPEeIHETro (ITOJIHOT0) 00IIero 00pa3oBaHUs.

5. IMucemo JlemaprameHnTa rocyJapcTBEHHON MOJUTUKHU B cepe MOATrOTOBKH
pabounx kamgpoB u JIIO MwunucrepcrBa oOpa3zoBanus u Hayku PO ot
29.05.2014 Ne 32499 «PexomeHmanuu IO OpPraHU3aldM IIOJYYECHUS
cpeaHero oOiero odopa3zoBaHMsl B Tpejenax OCBOEHHUS 00pa30oBaTENbHBIX
porpamMm CpeAHEro NpoPecCUOHAIBHOIO 00pa3oBaHus Ha 0a3e OCHOBHOTO
oOmero  oOpa3oBaHuss C  yderoM  TpeboBaHuM  (eaepanbHBIX
roCyJapCTBEHHBIX  00pa3oBaTENbHbIX  CTAHAAPTOB U MOJIy4aeMOM
npodeccu  WIM  CHEHUAIBHOCTH  CPEIHEr0  MPOQPECCHOHAIBHOIO
o0pa3oBaHUsI.

6. bammakoB M.M. MaremaTtuka: y4eOHMK i CTyA. YUPEXKIACHUN Cpe/l.
npod. oopazoBanusi. — M., 2015.

7. bammakoB M.M. MaremaTuka: KH. JUIsl TpenofaBaTeis: METOJ. TTOCOOueE.
— M., 2015

JlonoaHuTEIbHAA JIUTEPATYPA

1. Aranacsan JI.C., bByry3oB B.®., Kagomues C.b. u ap. Matematuka: anre6pa
U Havajia MaTeMaTudeckoro aHammsa. ['eomerpus. ['eomerpust (0a30BbIl U
yrayonenssiit ypoan). 10—11 kmacesr. — M., 2018,

2. Konmoropo A.H., A6pamoB A.M., Jdynuunsin FO.I1. u gp. Anrebpa u
Havajia aHanuza: Yueo. aiug 10-11 k. - M., 2014.
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. I'puropeeB C.I'., MBonrnna C.B. Marematuka : yd4eOHHK JUIsl CTYQ.
oOpasoBar. yupexjaeHui cpes. nmpod. oopazoBanus. — M., 2014.

. boromonor H.B., Camoitnenko II.M. Marematuka: yue6nuk ais CI1O —
M. : UznatensctBo FOpaiit, 2018

. bammakor M. M. MaremaTuka. D1IEKTpPOHHBIN yue0.-METOI. KOMILJIEKC JIJIS
CTYJI. YUPEXKJICHHH cpel. pod. odpazoBanus. — M., 2015.

. bammakor M.W. MaremaTuka: yueOHUK TSI CTY]I. YIPEKICHHUM cpe. mpod.
obOpazoBanus. — M., 2013.

. bammakoe ~ M.M. Maremarunka. COopHMK  3amad  TPOQMIBHON
HaIpaBJICHHOCTH: y4e0. mocobwe s CTyHd. YUYPEKICHUU cpeld. mpod.
obOpazoBanus. — M., 2013.

. bammakos M.W. Marematuka. 3agayHuk: yue0. mocoOue s CTyI.
yupexaeHuil cpe. npod. oopazoBanus. — M., 2013.

HNuTepHeT-pecypcesl

. www.fcior.edu.ru (MHpopMalMOHHbIE, TPEHUPOBOYHBIE M KOHTPOJbHBIC
MaTrepuabl).

. www.school-collection.edu.ru (Enunas KOJUICKIINH 1 (ppoBHIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Martepuansl mo marematuke B EnuHON KoJeKuu
1 pOBBIX 00pa30BaTEIBLHBIX PECYPCOB

. http://www.bymath.net I'azera «Martemaruka» N3narenbckoro moma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonysnspHsiii puznko-maTeMaTuuecKui
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHbII
MaTeMaTu4ecKkui cant Exponenta.ru

. http://www.olimpiada.ru MaTemaTnuueckre OJTUMITUA/IBI U OJIUMITUATHBIC
3a/1aun
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