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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  TMpOQEeCcCHOHANBHOW  00pa3oBaTEIIbHOU
nporpammbel  CITO (OIIOIT CIIO) na 6a3e OCHOBHOrO 00I1Iero o6pa3oBaHUs
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 COOTBETCTBUU C PeKOMEHIalusaMu 1o
OpraHu3allud TOJYYEHUSI CpEHEro o0Iero oopa3oBaHusl B Mpeesiax OCBOCHUS
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 aucumrummasl OY .04, «MaremaTtukay

HaIpaBJIECHO HA JOCTIKEHHE CIETYIONINX Heei:

co0OecrieueHre C(HOPMUPOBAHHOCTH IPEACTaBICHUA O COLMAIBHBIX,
KYJIBTYPHBIX U UCTOPUYECKHUX (PaKTOPaX CTAHOBJICHHUS MaTEMAaTHKH;

so0ecrnieyeHne CGHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIIUICHUS;

so0ecrieyeHne CPOPMUPOBAHHOCTH YMEHUW NPUMEHSATh TMOJyYECHHbIE
3HAHWS TIPU PEIICHUH PA3IMYHBIX 3a]1a4;

so0ecnieueHre CGHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKEe Kak
JacTH  OOIIEYEIIOBEYCCKOH  KYNbTYpPhl, YHUBEPCAJIBHOM  SI3bIKE  HAYKH,
MTO3BOJISIONIEM OMMCBHIBATh M M3y4aTh PeabHBIC MPOICCCHI U SBJICHU.

B pabouyro mnporpamMmy BKIIOYEHO COJACpXaHHWE, HaIlpaBICHHOE Ha
(dbopMHpOBaHUE y CTYACHTOB KOMIICTCHITUH, HEOOXOIUMBIX IS KAa4eCTBEHHOTO
ocoenust OIIOII CIIO na 6a3e ocHOBHOTO 001Iero o0pa3oBaHUs C MOJyYEHUEM
cpenHero oOmiero oOpa3oBaHUs, MPOTPAMMBI MOATOTOBKH KBaTHU(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
OKPY>KaIoIIero MUpa.

o ®opMupoBaHHE KOMIETCHIINA (UHAHCOBON TPAMOTHOCTH.



N3yuenne  oOmieobpazoBarenbHol  yueOHoOM — guctumivabel OV ]J[.04.
«MareMartrka» 3aBeplaeTcs MOJABEICHUEM UTOrOB B (popMe dK3aMEHa B pamMKax
MPOMEKYTOYHOM aTTECTAIlMU CTYJACHTOB B Ipoliecce ocBoeHuss ocHOBHOM OITOII
CIIO c nonyyeHuem cpeiHero oo1iero oOpa3oBaHUMU.

3. MECTO YUYEBHOM JUCHUIJIMHBI B YYEEHOM ILJIAHE

VYueOnas mucuummaa  OVY]/.04. «Martemaruka»  sBiSeTCSd Y4EOHBIM
IpeIMEeTOM 00s13aTeNbHON NpeaMeTHON obiactu «MareMaTtrka U UHPOpMaTHUKa
®I'OC cpennero obmero oOpazoBanus. B TexHukyme, peanu3yronemM
oOpa3oBaTeNbHyI0 NpPOrpamMMy CpeaHero oouero oOpa3oBaHHMs B IHpeIenax
ocBoerusi OIIOII CIIO nHa 6a3e OCHOBHOrO oOOIIEro oOpa3oBaHusA, y4deOHas
aucuumiuHa OY1.04. «MaremaTuka» nsydaercs B 0011€00pa30BaTEIbHOM LIMKIIE
yuebnoro miaana OIIOII CIIO na 0a3e ocHoBHOro oOmiero oo6pazoBaHusi. B
yaeOnbIX maHax [IIIKPC yduebnas quctumiuaa OV .04, «MaremaTukay BXOJIUT
B COCTaB 00UIMX 0011€00pa30BaTeNIbHbIX YUEOHBIX TUCUUILINH, (POPMUPYEMBIX U3
o0s3aTenbHbIX peaMeTHbIX obnacteil @I'OC cpennero oduiero oopa3oBaHus, s
npodeccun 23.01.09 «MamuHKUCT JOKOMOTHBA» TEXHHYECKOro  Mpouis
po¢heCCUOHAIBHOTO 00pa30BaHUs.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIIUIIJIAHBI

OcBoenue coaepxkanust ydeOHOW mucrumiuabel OY]I.04. «Martematuka»
oOecIieuynBaeT JOCTIKCHHUE CTYACHTAMH CIICTYIOITNX PE3yIbTaTOB:

* TNYHOCTHBIX

— c(opMUPOBAHHOCTh TPEACTABICHHN O MaTEMaTHUKE KaK YHHBEPCATBHOM
SI3BIKE HAYKH, CPEACTBE MOJCITUPOBAHUS SBIICHUNA U MPOIECCOB, UASIX U METOAaX
MaTEeMaTHKH;

— TIOHUMaHWE 3HAYUMOCTH MATEMATHKH i1 HAyYHO-TEXHHYECKOTO
nporpecca, CHOPMUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe Kak K YacTu
0O0IIIeYeIOBeUeCKOM KYyJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MAaTEMATUKH, IBOJIOLMEN MATEMATHYECKUX UIEH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS], MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
ANTOPUTMHYECKON KYJIbTYPBI, KpUTHYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOIUMOM
it Oyayien mpodecCuOHATBHON NESITeIbHOCTH, IS IPOJAOJKEHUST 00pa30oBaHUs
¥ caMooOpa30BaHus;

— OBJIAJICHUE MATEMaTUYCCKUMH 3HAHUSIMH U YMCHHUSIMH, HEOOXOJIUMBIMUA B
MMOBCETHEBHON JKM3HU, JUII OCBOCHHS CMEXHBIX E€CTECTBEHHO - HAyYHBIX
TUCITUIUIMH M JUCHMIUIMH  MPOQGECCHOHANBHOTO IHKJIA, IS IOJXYYCHHUS
oOpa3oBaHUsI B 00JacTAX, HE TPEOYIOUIUX YTIyOJIEHHOM MareMaTH4ecKOon
MOJITOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIIE
caM000pa30BaHUI0, HA MPOTSHKEHUU BCEU JKM3HH, CO3HATEIHLHOE OTHOIICHHE K
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HEMPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPOQECCHOHAIBHON U
OOIIIECTBEHHOM JIeSITEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBHOM TBOPYECKON U
OTBETCTBEHHOU JIEITEILHOCTH;

— TOTOBHOCTH K KOJUIEKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTEIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-UCCIEA0BATEIBCKOM,
MIPOEKTHOM U APYTUX BUIAX ACSITEIBHOCTH;

— OTHOIICHHE K MPOQPECCHOHAIBHON JEATEIPHOCTH KaK BO3MOXXHOCTH
ydacThsi B pEIICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TIOCY/IapCTBEHHBIX,
00IIIeHAITMOHAIBHBIX MTPOOJIEM;

* METaNpPeIMETHBIX:

— YMEHHE CaMOCTOSITEJIIbHO OINpPECNSITh 1ETU JEATeTbHOCTH W COCTaBISAThH
IJIaHbl JICSITEIBHOCTH; CAMOCTOSITEJIbHO OCYIIECTBJISITh, KOHTPOJIHUPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTh, HCIIONb30BAaTh BCE BO3MOXKHBIE PECypChl st
JOCTIDKEHUST TIOCTABJIICHHBIX IIEJIe W peanu3alud IUTAHOB  JIESITENIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUSX;

— YMEHHME MPOAYKTHBHO OOHIAThCA M B3aUMOJEWCTBOBATh B IIpoLIECCE
COBMECTHOW  JICSITCIBHOCTH, YYWUTHIBATh IO3WIMM  JIPYTUX  yYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3peliaTb KOH(PIUKTHI;

— BJIaJICHUE HaBbIKAMHU TO3HABATEIbHOM, Yy4EOHO-UCCIIEAOBATEIbCKOU U
MIPOEKTHOM JESATENbHOCTH, HAaBbIKAMH pa3pelieHHs] MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3a/1ad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNS,

— TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITEIBHOW HH(OPMAIMOHHO-
MO3HABATENIbHOMN JIeATeTLHOCTH, BKJIFOYAsi YMEHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX HWHGPOPMAIMKM, KPUTHUYECKH OIICHMBaTh U HWHTEPHPETUPOBATH
uH(MOpMaIHIO, TTOJIYIaeMYI0 U3 PA3IUYHBIX HCTOYHUKOB;

— BJAJICHHE S3BIKOBBIMU CPEJICTBAMH: yYMEHHUE SCHO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOUKY 3PCHHUS, UCIIOIH30BATh aJCKBATHBIC SI3BIKOBBIC CPE/ICTBA;

— BIIQJICHUE HaBbIKAMHU ITIO3HABATEIILHOH pe(IIeKCUU KakK OCO3HAHUSA
COBEpINIACMBIX JICWCTBHA WM MBICTUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB M
OCHOBAHMM, TPAHMI] CBOETO 3HAHWS W HE3HAHMS, HOBBIX MTO3HABATEIILHBIX 3a/1a9 U
CPEIICTB JIJISl MX JTOCTHIKCHHSI,

—  I[EJNeyCTPeMJICHHOCTh B TOMCKaX W  TPUHATHH  PEIICHUH,
CO00PA3UTEIBHOCTh M MHTYHUIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHI;,
CIIOCOOHOCTH BOCTIPUHUMATDH KPACOTy U TAPMOHUIO MUDA;

* MPEIMETHBIX:

— c(opMuUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHKE KaK 4acTh MHUPOBOU
KyJIbTyphl ¥ MECT€ MaTeMaTUKA B COBPEMEHHOW ITMBWJIM3AIMH, CIIOCO0ax
OTHMCAaHMS SBJICHUHN PealbHOTO MUPa HA MATEMaTHIECKOM SI3bIKE;

— c(opMUPOBAaHHOCTh MPEACTABICHUI O MAaTEMAaTHUYECKHX MOHSATHSX Kak
BOXHEHUIIIMX MAaTEMAaTUYECKUX MOJENSAX, MO3BOJSIONIMX ONHUCHIBATH W U3YyYaTh



pa3HblE TPOLECCHl U SBJICHUSA; ITOHUMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MAaTEMATUYECKUX TEOPUH;

— BIIQJICHUE METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHMS, YMEHUE UX
IIPUMEHSTH, IPOBOJIUTH JI0KA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a1a4;

— BJAJICHUE CTAaHJAPTHBIMM NPUEMAaMM pELICHHUS PALUOHAIBHBIX U
MppalOHAIbHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CHCTEM; UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM, B
TOM YHCJIE JUIsl TTOMCKA MYTH PELICHHS W WJUIKOCTPALlMHA PELICHHs] YPABHEHUU U
HEPABEHCTB;

—  cOpMHpPOBAaHHOCTb  MpPEACTABICHUI 00  OCHOBHBIX  IOHATHUAX
MaTeMaTUYECKOr0 aHAJIN3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepU30BaTh
NOBE/ECHNE (PYHKLMN, HCHOJB30BAaHUE IOJYYEHHBIX 3HAHUW JUIsI ONUCAHUS U
aHaJIu3a peaJIbHbIX 3aBUCUMOCTEN;

— BIAJCHUE OCHOBHBIMH IOHATHAMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMEeTpPUUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTb YMEHUS
pacrno3HaBaThb IeOMETpUYECKHe (UIypbl Ha 4epTexax, MOJCNIAX U B PEATbHOM
MUpE; NIPUMEHEHHE HM3YUYEHHBIX CBOMCTB T€OMETpUYECKUX Quryp m Ghopmyin s
pelIeHns TeOMETPUYECKUX 3a71a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— c(OpPMHUPOBAHHOCTh MPEACTABICHUI O Mpoleccax U SBJICHUAX, UMEIOIINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEATBHOM MHPE,
OCHOBHBIX TMOHATHSX AJIEMEHTAPHONW TEOPHUHM BEPOATHOCTEW; YMEHUN HAXOIUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHI B MPOCTEUIIUX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTUKHU CIIyYalHbIX BEJINYUH;

— BJIAJICHUE HABBIKAMHU HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM
IIPU PELICHUU 3a]1a4.

CtyaeHT, OCBOUBIINN 00pa30BaTENbHYIO MPOrpaMMy, JOJDKEH 00JagaTh
CIEAYIOIUMU KOMIIETEHLIUSIMU:

OK 1. TloHuMarh CyIIHOCTh U COLMAJIBHYKO 3HAYUMOCTH Oyayleu
npodeccuu, NposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO ACSATEIBLHOCTb, UCXOIS W3 IEIH U
CIIOCOOOB €€ TOCTUKEHUS, ONIPEACIICHHBIX PYKOBOJAUTEIIEM.

OK 3. AmnamuzupoBarh pabO4yl0 CHUTYyalMIO, OCYILIECTBIATH TEKYIIMH U
UTOTOBBI KOHTPOJIb, OLIEHKY M KOPPEKLHIO COOCTBEHHOW NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTAaThl CBOEH pabOTHI.

OK 4. OcymiecTBiaTh MOMCK HHPOPMAITNH, HEOOXOAUMOM 17151 3 (HEKTUBHOTO
BBITIOJIHEHUSI POGECCUOHATBHBIX 3a71a4.

OK 5. Ucnonr3oBath WHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
poeCCUOHATILHOM IESITEIIBHOCTH.

OK 6. Paboratp B koMauzae, 3(p(GEeKTHUBHO O0OIIATbCA C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH.



OK 7. McnionHATh BOUHCKYIO 00513aHHOCTh, B TOM YHCJIE€ C TPUMEHEHUEM
HOJYYCHHBIX TPO(ECCHOHATBHBIX 3HAHUH (JIJ151 FOHOIIICH ).

OK 11. Ucnonp3oBarh 3HaHUA 110 (PMHAHCOBOW IPpaMOTHOCTH, IJIAHUPOBATh
MPEANPUHUMATEIBCKYIO AESTENBHOCT, B MpodeccuoOHAIbHON cdepe B
denepandbHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAapTax CpPEIHEro
npodeccuonansHoro oopazosanus (nanee — GI'OC CII0).

5. COAEPX KAHUE U CTPYKTYPA YYEBHOM JUCIUIIJIMHBI

5.1. Conep:kanue y4eOHONH TUCUMILTHHBI
BBenenue

MareMatrka B HayKe, TEXHUKE, IKOHOMHKE, MH(POPMAITMOHHBIX TEXHOJIOTUSIX
U TpaKkTUYecKoW nesitenbHOCcTH. llenu W 3agauum u3ydyeHUs MaTeMaTHUKH TMpU
ocBoenu npodeccuit CI10.

2.1 AJITEBPA
Pa3sBuTHe moHATHSA 0 YHCTIE

[lenbie m panuoHalbHbIC yuciaa. JlelicTBuTenbHble uncia. [IpubauxeHHbIe
BhIuKCIeHUs. KoMmiekcHbIe ynca.

Kopuu, crenenu u 1orapupmsi

Kopuu u crenenu. KopHu HarypanpbHOM CTENEHW W3 YMCIA U UX CBOMCTBA.
CreneHn ¢ palMOHAIBHBIMU  TOKAa3aTesisiMHA, UWX cBouicTBa. C(CTeneHu ¢
NEUCTBUTEIILHBIMA MOKa3aTteisiMu. (CBOWCTBA CTEIEHH C JICUCTBUTEIBHBIM
MoKa3aTeJIeM.

Jlorapudgm. Jlorapudgm umciaa. OcHOBHOE JOrapupMUyYECKOe TOXKAECTBO.
Hecsatuunble U HaTypasbHble Jorapudmel. [IpaBuna neiicTBuil ¢ norapudpmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredopamyeckux BbipaxkeHuii. [IpeoOpaszoBanue
palMOHAIBHBIX,  HUPPAIMOHAIIBHBIX, CTENEHHBIX,  IOKAa3aTeJbHbIX U
Jorapu(pMHUUECKUX BhIPAKECHUM.
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IIpakTH4eckue 3aHATHS

ApudmMernueckne ICHCTBUA HaA YHCIAMH, HAXOXICHUE MPUOIMKEHHBIX

3HAQYCHUW  BEJIWYMH W  TOTPENIHOCTEH  BbIYMCICHUH  (aOCOMIOTHOM U
OTHOCHUTEJILHOM), CpaBHEHNE YMCIIOBBIX BBIPAXKEHUH.
BrlunciieHne W CpaBHEHHE KOpHEW. BBINIOMHEHHME pacyeToB ¢ paJuKaIaMu.
Pemienne wuppanumonanbHbIX ypaBHeHUM. HaxoxkaeHue 3HayeHHWH CTENeHen ¢
pauuoHaJbHBIMU  TOKa3aTensaMu. CpaBHeHue creneHed. IIpeoOpazoBanus
BBIPAKCHUN, COAECpKAIIUX CTEINEHU. PelleHne NoKa3aTelbHbIX YpPaBHEHHUI.
Pemienne nmnpuknaaHeix 3amad.  Haxoxaenue 3HaueHwit  jorapudma 1o
IIPOM3BOJIBHOMY OCHOBaHUIO. llepexox OT OXHOro OCHOBaHUA K JPYIOMY.
Boruucnenue u cpaBHenue jorapudmos. JlorapupmupoBaHue U NOTEHIUPOBAHUE
BbIpakeHU. [IpuOnr>KeHHbIE BBIYMCICHUS M pEUICHUS TPUKIAJAHBIX 3a]ad.
Pemenue norapuMuyeckux ypaBHEHHM.

OCHOBbBI TPUTOHOMETPUU
OcCHOBHBIC TOHATHSA

Pannannas mepa yria. BpamarensHoe nBuxenne. CUHYC, KOCUHYC, TAHTE€HC
M KOTaHreHc 4yucia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXxAecTBa  DopMyiisl
npuBeneHus. Popmyisl cinoxeHus. Popmyisl yaBoeHUss POpMyJIbl ITOJOBUHHOIO
yrina. [IpeoOpazoBanusi TPOCTEHIIMX  TPUTOHOMETPUUYECKHX  BBIPAKCHUI.
[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (YHKIMHA B NPOU3BEACHUE U
MPOU3BEJCHUS B CYMMY. BbIpakeHHE TpPUTOHOMETPUYECKUX (YHKUHUNA uepe3
TaHT€HC TMOJIOBUHHOTO apryMeHTa. |pUTOHOMETPUYECKHE YpPAaBHEHUS W
HepaseHcTBa [Ipocreiiime TpuroHomerpudeckue ypasHeHus. lIpocrenme
TPUTOHOMETpHUUECKHE HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETPUYECKUE (YHKITUH.
ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC.

IIpakTuyeckune 3aHATHS

PannanHbIil MeTO U3MEPEHHUS YTIIOB BPALIEHUS U CBS3b C TPAIyCHON MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYJIbl CIOXKEHHUS, YIABOCHUS,
npeoOpa3oBaHWE CYMMbl TPUTOHOMETPUUECKUX (YHKIUH B MPOU3BEACHUE,
npeoOpa3oBaHUE MPOU3BEACHHUS TPUTOHOMETPUUYECKUX (DYHKIUH B CcymMmy.
[Ipocreiile TPUTOHOMETPUYECKHE YpaBHEHUS W HepaBeHCTBa. (OOparHbIe
TPUTOHOMETpHUUECKHEe QYHKIUU: ApKCHUHYC, ApKKOCUHYC, apKTAaHT€HC.
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®YHKIUA, UX CBOHCTBA U TPAOUKHU

@Oyuknuu. OO6nacTb omnpeneneHUuss W MHOXKECTBO 3HAYEHM; Tpadux
byHKIMH, TOCTpoeHue TpapuKoB HYHKIUNA, 3aIaHHBIX PA3IMYHBIMU CTIOCOOAMH.

CsBoiicTBa GyHkumu. MOHOTOHHOCTb, YETHOCTbD, HEUYCTHOCTD,
OTPAaHUYCHHOCTh, TEPUOAUYHOCTh. [IpoMexyTku Bo3pacTaHus W yOBIBaHMS,
HauOoJbIlICE W HaWMEHbBIIEe 3HA4YCHHUs, TOYKM OJKcTpeMyMma. [‘paduueckas
unreprnperanus. I[lpumepsl (QYHKIUMOHATBHBIX 3aBUCHUMOCTEH B  pealbHBIX
nporeccax U siBieHusIX. Apudpmerndeckue onepanuu Haa GyHKuaMu. CloxHas
¢bynkuus (kommnosunus). [loHaTre o HenpepbIBHOCTH (PYHKIUU.

Oo6parnbie pynxkunu. O0acTh onpeesieHus U 00J1acTh 3HaYCHUM 00paTHOM
¢bynkuuu. ['padux oOpaTHOM PyHKIMY.
CreneHHble, TMOKa3aTelbHbIC, JIOTQpU(PMUUECKUE ¢  TPUTOHOMETPUUECKHUE
¢dbynkuun. OOpaTHbie TpuronoMerpuueckue Gyukuuu. OnpeneneHus: GyHKIMM, UX
cBoiictBa u rpaduku. I[IpeoOpazoBanus rpacdukos. [lapamiensHblil TEpeHOC,
CUMMETPHSI OTHOCUTEIBHO OCEM KOOPAMHAT U CUMMETPHUSI OTHOCHTEIBHO Hayaja
KOOpDAWHAT, CUMMETPHUSI OTHOCUTEIBHO NPSIMOM y = X, PAaCTSIKEHUE U CIKATHE
BJIOJIb OCEM KOOPAWHAT.

IIpakTHyeckue 3aHATHS

[Ipumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMU B PEAJBHBIX MPOLECCaX M3
cMeXHbIX quctuminH. Onpenenenue ¢yukuuil. [loctpoenue u ytenue rpaduxos
¢bynkumii. HWccnenoBanue ¢Gynkuuu. CBOWCTBa JUHEHHOW, KBaJIpaTHYHOM,
KYCOUYHO-JIMHEHHOM W  ApoOHO-muHEeNHON  QyHkuui. HenpepbiBHbIE U
nepuoanyeckue GpyHkiuu. CBoHCTBa M rpadUKu CHUHYCa, KOCHHYCa, TAHTE€HCA U
koTaHreHca. O6parubie yHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢bynkuun. [lpeoOpazoBanusi rpaduka GyHKuuu. ['apMoHHUYECKHE KoJaeOaHUs.
[Ipuxnanueie 3amaun. [lokazaTenbHble, jgorapupMuyecKue, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA.

2.2 HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

IocnenoBarenbHocT. CrnocoObl  3alaHusi MW CBOMCTBA  YMCIIOBBIX
IIOCJIEA0BATEIBbHOCTEN. ITonsaTne 0 npeaene IIOCJIEIOBATEILHOCTH.
CymiecTBoBaHME TMpefena MOHOTOHHOM OrpaHWYEHHOW MOCIEN0BATENbHOCTH.
CymmupoBaHue nocienoBaTenbHOCTe. beckoneuHo yObIBaroias reomeTpudeckas
IIPOTPECCHS U €€ CyMMa.
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IpousBoanasn. [lonsTue o MPOU3BOIHON (PYHKIIMH, €€ NeOMETPUUYECKUN U
(du3nUecKkuil CMbICI. YpaBHEHUE KacaTeabHOH K rpaduky QyHkuuu. [IporusBoanbie
CyMMBbI, pAa3HOCTH, NPOU3BEIACHHS, 4YacTHbIE. IIpou3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX QYyHKIUH. [IpuMeHeHne mporu3BOMHON K MCCIICIOBAHUIO (DYHKITUI
u moctpoeHuto rpadukon. IIponsBomnHbie oOpaTHOW (DYHKIIMHM W KOMIIO3UITUU
¢dbynkuuu. [Iprumepsl ncnonb30BaHUs TPOU3BOAHON JIJIsi HAXOXKICHHS HAUITYUIIIETO
peleHns B MPUKIAAHBIX 3aadax. Bropas mpous3BoAHAas, €€ T€OMETPUUECKUN U
¢busnueckuit cMmbicia. Haxoxaenue ckopocTH Juisl mpoliecca, 3aaHHoro Gpopmynoit
U rpaduxom.

IlepBooOpa3nas u mHTerpaj. [IpuMeHeHne ONpeneNIeHHOr0 NHTErpana Juis
HAXOXJICHUS IUIOWIAAM KpuBOJMHEHHOW Tpaneuuu. @Dopmyna Herorona—
Jleitonuia. [IpumMepsl mpuMeHEeHHsI UHTETpaia B (PU3KUKE U T€OMETPHH.

IIpakTHUyeckue 3aHATHS

UYucnoBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BHIYMCIICHHS YJICHOB
nocienoBareabHocT. Ilpenen mocnenoBaTenbHOCTH. beckoHedHO yObIBaromas
reomeTpuueckas nporpeccus. IIpon3BogHas: MEXaHUYECKUM U T€OMETPUYECKUN
CMBICT TPOU3BOJHON. YpaBHEHHME KacaTelbHOW B o0mem Bume. [lpaBwia u
dhopmyibl quddepentupoBanus, TabIMIa TPOU3BOIHBIX IEMEHTAPHBIX (DYHKITUH.
UccnenoBanne GyHKIUMU ¢ MOMOIIBIO TTpou3BoaHON. Haxoxaenrue Hanbombiero,
HaWMEHBIIETO 3HAYECHHUS W OSKCTpEMalbHbIX 3HaueHW ¢QyHkiuu. HWHTErpan u
nepBooOpasHas. Teopema HeroronHa—JleiOnuma. IlpuMeHeHue uWHTErpaiza K
BBIYMCIICHUIO (PM3HYECKUX BEJIMUWH U TUIOIIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUss M cHUCTeMbl ypaBHeHMH. PannoHanbHbIE, HppalMOHaIbHBIE,
[I0KA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbl. PAaBHOCUIIBHOCTH
YpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PEIICHMS (pa3JioKEHHE
HAa MHOXMHTENM, BBEJACHHE HOBBIX HEU3BECTHBIX, MOJCTaHOBKa, Ipaduueckuit
METO[I).

HepaBencrBa. PannvonanpHble, UWppalMOHAIBHBIEC, IIOKA3aTE€JIbHBIE U
TPUTOHOMETPUUECKHUE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHMUS.

HUcnoab3oBanue CcBOMCTB M rpapukoB (QYHKUMHA [PU PelICHUU
YPABHEHHUIl U HepaBeHCTB. MeTo nHTepBanioB. M300pakeHne Ha KOOPAUHATHOU
IJIOCKOCTA MHOJKECTBA DPEIICHUM yPABHEHMM M HEPABEHCTB C  JABYMSA
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IICPCMCHHBIMHA U UX CUCTCM.

Ipuxknaxusie 3agauym. [IpuMeHeHne MaTeMaTHYECKMX METOAOB A
pELIEHUsI COAEpKATEIbHBIX 3a/lad U3 Pa3IUYHbIX O0JIacTell HAyKH U IMPaKTUKH.
WNHTtepniperanys pe3ynbTaTa, y4eT peaJbHbIX OTPAaHUYEHUN.

IIpakTH4eckue 3aHATHS

Kopuu  ypaBHenwmii. PaBHOCmiIbHOCT,  ypaBHeHui. IIpeoOpaszoBanue
YPaBHEHHUM.

OcHOBHBIE PUEMBI PEUICHUS YPaBHEHUH. PellieHne cucTeM ypaBHEHUM.

Hcnonbs3oBanue CBOMCTB U rpadUKoB (DYHKIMI JUIsl pEIICHHUs] YpaBHEHUN U
HEPaBEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM

JiieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE MOHATHS KOMOMHATOPUKHU. 3a/1a4u
Ha MOJCYET YHMCJIa pa3MENICHUN, EPECTAaHOBOK, CoueTaHuil. Pemenue 3amad Ha
nepebop BapuantoB. Popmyna O6mHoMa HreroToHa. CBolcTBa OMHOMUHAIBHBIX
koo durmento. TpeyronpHuk [lackans. DaeMEHTHI TEOPUU BEPOSITHOCTEH.
CoObiTHE, BEPOSATHOCTH COOBITUS, CIIOXKEHHE M YMHOXEHHE BEPOSTHOCTEH.
[TonsiTue 0 HE3aBUCUMOCTH COObITHH. JIMCKpeTHAs CclyyaliHas BEJIMUMHA, 3aKOH €€
pacrtpeneneHus. YUCIOBbIE XapaKTEPUCTUKNA JUCKPETHOW CIyYallHOM BEIWYUHBI.
[TonsiTuE 0 3aKOHE OOJIBIINX YUCEN.

JJIeMeHTbI MaTeMaTH4eCKOW CTaTHCTHMKH. IIpencraBineHue AaHHBIX
(TaGnuupl, 1UarpamMmsl, rpauKh), FreHepalibHas COBOKYITHOCTh, BEIOOPKA, CpeaHee
apudpmernyeckoe, menuana. [loHarue o 3agayax MaTeMaTUYECKOW CTATUCTHKU.
Pelenue mpakTUYecKux 3aja4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTuyeckue 3aHATHS

Hctopust pa3Butusi KOMOMHATOPUKHU, TEOPUU BEPOSATHOCTEW M CTATUCTUKU U
UX pPOJb B Pa3IUYHBIX cQepax 4YeloBeUeCKOW >Ku3HeaesTeNbHOocTU. [IpaBuiia
KOMOMHATOpUKHU. PernieHne KOMOMHATOpPHBIX 3aaad. Pa3menienusi, coueTaHusi u
nepectaHoBKU. buHoM Herotona u tpeyrosnsHuk llackansd. IIpuknagseie 3amauu.
Kitaccuueckoe omnpenesneHue BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOopema O
CyMME BEpOATHOCTEW. Brpruncienne BeposTHOocTed. llpukimamnele 3amaqn.
IIpencrasienne uncinoBsIx AaHHbIX. [Ipuknanasie 3agaum.
14



24 T'EOMETPUSA
IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE.

B3anmHoe pacnosioxeHne IByX HpsMBIX B IIpocTpaHcTse. [lapamnensHOCTh

npsMord u 1ockoctu. [lapamtensHocTh TUIOCKOCTEH. IlepneHAMKYIIpHOCTH
OpsMOM M IJIOCKOCTU. [lepreHIuKyNssp W HaKJIOHHAsA. YTOJ MEXIy MHpsIMON U
MJIOCKOCTBIO. JIByrpaHHbIii yTOJL. VYron MEKTY MIJIOCKOCTSIMH.
[lepneHAUKYISIPHOCT JIBYX IUIOCKOCTEW. I'eomeTpuueckne mnpeoOpa3zoBaHUs
IIPOCTPAHCTBA: MapAJUICIBHBIA IMEPEHOC, CUMMETPUS OTHOCUTEIBHO IIJIOCKOCTH.
[TapamnenbHoe  mpoexktupoBanue. [lnomaas  OpTOrOHaANIBHOM  MPOEKIIMH.
N300paxkeHre npocTpaHCTBEHHBIX (uryp. MHororpanHuku Bepmmnbsl, pedpa,
rpaHd  MHOTrorpaHHuKa. Pa3Beptka. MHororpanHeie  yribl.  Bblmykibie
MHororpaHHuku. Teopema Oinepa. Ilpusma. Ilpsmas um HakJIOHHas mMpuU3Ma.
[IpaBunwHas npusma. [lapamnenenunen. Kyo6.
I[Iupamupma. IlpaBunbHas nupamupga. YcedeHHas nupamuzga. Terpalsp.
CummeTpun B KyOe, B nmapajuienenunene, B npusme u nupamuae. Ceuenus Kyoa,
npu3Mbl W nupamuasl. [IpeactaBneHre O NpaBUIIbHBIX MHOTOTPAHHUKAX
(TeTpanape, Ky0e, oKTadipe, A0JICKadAPE U UKOCABPE).

Tes1a 1 MOBEPXHOCTH BpalllCHUA

Hunuuaap u koHyc. YcedeHHbI KoHyc. OcHOBaHuWE, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pas3Beprka. OceBble CEUEHUS M  CEUYEHUS,
napasuiesibHbie ocHoBaHuUIO. [llap u cdepa, ux ceuenus. KacarenbHas maoCcKOCTh K

cdepe.
HN3mepenus: B reomeTrpuu

O6bem u ero usmepenue. UHrerpasibHas ¢opmyna oObema. DPopMysibl
o0beMa Ky0a, MpsSMOYTOJIbHOTO Napaljiesienunena, npu3Mbl, TUIUHApa. Dopmysl
o0bemMa mupaMuIbl U KoHyca. POpMyIBl TUIOMIAN TTOBEPXHOCTEH IMIIMHIpPA |
konyca. ®opmyiel o0bema mapa u mwiomanu chepel. [logodue Ten. OTHOLMIEHUS
TJIOMIAJIEH TTOBEPXHOCTEH 1 00BEMOB MOJOOHBIX TETI.

KoopanHarel 1 BEeKTOPBI

[IpsimoyrosibHas (AexkapToBa) cUcTeMa KOOpAUHAT B npocTtpaHcTBe. Dopmyna
PACCTOSIHUS MEXKY ABYMsI TOUKAMH. Y paBHEHHUsI CPepbl, MIIOCKOCTU U MPSIMOU.
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Bekropel. Monyns Bektopa. PaBeHCTBO BekTOpoB. CIl0KEHHE BEKTOPOB.
YMHOXXEHHE BEKTOpAa Ha 4uciao. Pa3iiokeHHe BEKTOpa MO HAIpPaBICHUAM. YTOI
MEXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ocb. KoopamHarsl BekTOpa.
CkansipHO€ NMpou3BeIeHHE BEKTOPOB. M cronb30BaHnEe KOOPAMHAT U BEKTOPOB MPHU
PELIEHNA MaTEMAaTUYECKUX U PUKJIAJHBIX 3a4a4.

HpaKanecmle 3aHATHUA

[Ipr3Haku B3aMMHOTO PACHOJIOKEHHSI MNPAMBIX. YTOJI MEXKIY IPSIMBIMHU.
B3anmHo€e pacnosioxkeHne NpsMbIX U INIOCKOCTEN. [IepneHInKyap 1 HaKJIOHHAs K
IJDIOCKOCTHA. YTOJ MEXIy INpsAMOM M IUIOCKOCTBIO. TeopemMbl O B3aUMHOM
PACIIONIOKEHUN TNPSIMOM M IUIOCKOCTH. TeopemMa O TpexX MEpIeHANKYIsIpax.
[Ipu3Haku ¥ CBOWCTBA MapajUICbHBIX M IMEPIEHAUKYISIPHBIX IIOCKOCTEM.
PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT MPSAMOM 10 IUIOCKOCTH, PACCTOSTHUE
MEXAY  IUIOCKOCTSIMH, MEXIYy  CKPEUIMBAIOIIMMUCS  IPAMBIMUA,  MEXKIY
MIPOU3BOJILHBIMU (PUTYpamMu B TpocTpaHcTBe. [lapamiensHoe MpoeKTUpOBaHUE U
ero cporcrea. Teopema O IIOMIAAA OPTOTOHAIBHOW MPOEKIHWHA MHOTOYTOJIbHHKA.
B3auMHOe pacnosnokeHue TpOCTPAaHCTBEHHBIX (uryp. Pasnmuunbie Buabl
MHOTOrpaHHUKOB. WX wu300paxkenus. CeudeHus, pa3BepTKHM MHOTOTPAHHUKOB.
[Tnomaas moBepxHocTH. Buael cummerpuil B mnpocTpaHcTBe. CUMMETpHUs Tell
BpallleHUs! U MHOTOTPAHHUKOB. Briuncnenue momaaeii u o0bemMoB. BekTopsi.
JlerictBust ¢ Bekropamu. JlekapTroBa cucremMa KOOPAWMHAT B NPOCTPAHCTBE.
VYpaBHEHHE OKpYKHOCTH, c(epbl, IIOCKOCTU. PaccrosiHue Mexay TOUYKaMU.
JIelicTBUSL C BEKTOpamH, 3aJaHHBIMH KoopauHaTaMu. CKaJaspHOE MPOU3BEIECHUE
BEKTOpPOB. BekTOpHOE ypaBHEHHE NPSMOW U TIIIOCKOCTH. MCMOJIb30BaHNE BEKTOPOB
IIPU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

JInsi BHEAYIUTOPHBIX 3aHITUW CTYJIEHTAM Hapsay C pEIICHUEM 3a7ay u
BBITIOJTHEHUS MPAKTUYECKUX 3aJaHui MOYKHO MPEITIOKUTD TEMBI
HCCIIeIOBATENIbCKUX U peepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEPUH OTACIBHBIX
MEJKUX 3a7a4 W YNPAKHEHUW MPEJIararoTcsi CIOKETHBIC 3a/laHusi, TpeOyromme
JUTMTENILHON paboThl B paMKaxX OJHOM MaTEMaTHYECKON CUTyallu. DTH TEMbI
MOTYT OBITh KaK WHIWBHAYAJIbHBIMH 3aJaHUSIMU, TaK W TPYNIOBBIMHU IS
COBMECTHOT'O BBITIOJTHEHUS UCCIIEOBAHUSL.

5.2. TEMbI PE®EPATOB (AOKJIAAOB), UCCJIEJOBATEJbCKUX
MNPOEKTOB
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1. HempepbiBHBIE APOOH.

9.

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

. Cpennue 3HaueHus U UX IPUMEHEHHE B CTATUCTHUKE.

. BextopHO€ 3a/1aHne NPSMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
. Cro>keHre rapMOHHYECKUX KOJIeOaHUH.

. 'papuueckoe penienrie ypaBHEHU U HEPABEHCTB.

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

Konnueckue ceueHus u ux IMPUMCHCHHNC B TCXHHUKC.

10. IMoustue nuddepenimana u ero NPUIOKEHUSI.

11. Cxembl MOBTOPHBIX UCIIBITAHUN bepHYyIIIN.

12. UccnenoBanue ypaBHEHNN U HEPABEHCTB C MAPAMETPOM.

5.3 CTpykTypa y4eOHO#! JUCITUNITIHHBI
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5.3.1. O06beM y4eOHOI TMCUMILUINHBI M BUAbI Y4e0HOIl padoThl

Buj yueOHoi padoThI

O0beM yacoB

MaxkcumasibHasi ydeOHasi HAarpy3ka (Bcero) 435
Oo6s13aTesibHAsI ayUTOPHAs ydyeOHAasi HATpy3Ka (Bcero) 290
B TOM YHUCIJIE:
NPaKTUYECKHE PAOOTHI 138
KOHTPOJIbHBIE pabOTHI 8
KypcoBas paboTa (IpoekT) (He MpeayCMOTPEHO)
CamocrosiTe/ibHasi padoTa cTy/AeHTa (BCero) 145
B TOM YHCIIE:
UccnenoBarenbckas padbora 7
PaboTa ¢ MHpOPMAIIMOHHBIMU HCTOUHUKAMHU 41
Pedepatusnas padora 4
PacuetHo-rpaduueckas pabora 21
TBopueckue 3ananus 34
[ToaroToBka mpe3eHTalMOHHBIX MaTepHAaIOB 23
CocraBnenue TabIuI] 9
Coznanue mMojeneit IpoCTPaHCTBEHHBIX GUTYD 6
ATTecTanus mo AMCHUILINHE 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 pa3/iesioB 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 TPUTOHOMETPUH 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. DnemMeHThI 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 YYEBHOI JEATEJBHOCTH
CTYJIEHTOB

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

BBenenue O3HaKOMJICHHE C POJIBLIO MAaTEMAaTHUKH B HAaYKe,
TEXHUKE, OKOHOMHKE, HWH(POPMAIMOHHBIX
TEXHOJIOTUSX U IPAKTHYECKOH IeATeIHbHOCTH.
O3HakoMJIeHHE C [eISIMH M 3aJadyaMu
WU3YYCHHS ~ MaTeMaTUKd TPH  OCBOCHUU
npodeccuit CI10

AJI'EBPA

Beimonnenue apupmeTnyeckux NeHCTBUN Hax
4uCJIaMi, CO4YeTas YCTHbIE M IIHCHMEHHBIC

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

(a0CONMIOTHON M OTHOCUTEIBHOW); CpaBHEHHUE
YHCIIOBBIX BBIPAKCHUU.

Haxoxnenne ommOOK B MpeoOpa3oBaHHSIX H
BBIYHCIICHHUSIX (OTHOCHUTCS KO BCEM IYHKTaM

pOTrpaMMbl)
O3HakOMJIEHME C TMOHSATHEM KOpHS n-i
CTETIeHH, CBOWCTBAMM  paJMKaJlOB u

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE OIpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpHEH, BBINOJIHEHUE IPUKUAKUA 3HAYCHUS

KOpPHS.

KopHnu, crenenu, jorapupmsol ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHH, coZiepKaIux paluKasl.
Beimonnenne  pacyetroB 1o  Qopmynam,
cofieprKaIM paIKaIH, OCYIIECTBIISIS
HE00X0/IUMBbIe MOJICTAHOBKHU u
peoOpa3oBaHuUs.

OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUN C
pagukamamu.  PemieHne — mpparuoHaIbHBIX
YPaBHEHUM.

O3HakOMJIECHUE C TIOHSITHEM CTENEHU C
JIEMCTBUTENbHBIM MTOKA3aTEIIEM.

Haxoxnenue 3HauYeHWN CTENEHU, HUCIOIb3Ys
pU HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIC CPEJICTBA. 3allMCHIBAHUE
KOpHS N-i CTENeHU B BHJE CTENEHU C
IpOOHBIM  TIOKa3zaTteleM W HaoOOpOoT.
DopMyIpoBaHUe CBOMCTB CTEIICHEN.
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Briuncienne cremneHed C  panyMOHAIbHBIM
IIOKa3aTelIeM, BBITIOJIHEHUE MPUKUIKU
3HAYEHMUsI CTEIIEHU, CPABHEHHE CTEIICHEM.
[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIEHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeNIbHbIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHUH
CpelIHMX, JEJIEHHH OTpe3Kka B <«30JI0TOM
ceyeHun». PerieHune npukiIagHbIX 3a7ad Ha
CJIOKHBIE IPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOIiCTBaMM  CTE€NEHEW U JIOrapu(MoB.
Onpenenenue 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BbIpakeHUs. Perienue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HM3MEPEHMUs
YIJIOB BpAIlEHH M HUX CBA3M C IPaJyCHOU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYUHBI yria ¢
ero  pacnojoxxeHueMmM.  DopMyIupoBaHHE
ONpeeNIeHUN TPUTOHOMETPUUYECKUX (YHKIIHM
JUIi  yIJI0B IOBOPOTa U OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul  BBIYUCICHUSA  3HAYCHUH
TPUTOHOMETPUUECKUX (DYHKIUH MO OJHOW M3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

Nzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopMmyIbl CIIOXKEHHSI,
yZIBOEHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUECKHUX byHKIMI B

MIPOU3BEJICHNE W TPOU3BEICHHUS B CyMMYy H
IIPUMEHEHHUE TIPU BBIYKMCICEHHM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKECHUS u
YIIPOLIEHUS €ro.

O3HakoOMJIECHME CO CBOMCTBAMH CHUMMETpPUU
TOYEK HAa CAVWHUYHOM  OKPY)KHOCTH U
IpUMEHEHHe UX i BbiBoja  (GopMmyl
IIPUBEICHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUYECKOMY KPYTYy HPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

[Ipumenenne OOMIMX METONOB  pEIICHUS
ypaBHEHUW (NMpUBEIEHHUE K JIMHCHHOMY,
KBaJpaTHOMY,  METOJ  pa3JIOKEHUsT  Ha
MHOJKUTEIHM, 3aMEHbl TEPEeMEHHOW) TpH
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pElIeHnH TPUTOHOMETPUUYECKUX YypaBHEHUH.

YMeHue oOTMedarh Ha Kpyre peuieHus
MPOCTEUIIINX TPUTOHOMETPHUYECKUX
HEPABCHCTB
O3HakOMJICHHME C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPUYCCKUX (PYHKIIHIA.

APKCHHYC, apKKOCHUHYC, ApKTaHTeHC unciaa | 3ydyeHue ornpezeeHni apKcuHyca,
apKKOCHHYCa, apKTaHTeHca qucia,
dbopMmynupoBaHUEe WX, H300pakeHHWE  Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXIY
nepeMeHHbIMU. (O3HaKOMJIEHHE C IOHSATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpenencHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipaxkeHue 1o Qopmylsie OJHOM
nepeMeHHoi depe3 npyrue. O3HAKOMIICHHE C
ompeneneHueM (QyHKIuH, (OPMYIHPOBAHUE
ero. Haxoxxnenwe o0IacTy oOmpeneieHus u
o0nacTu 3HaUYeHUN PYHKINH

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

O3HakoMJIEHHE C npuMepamMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTelIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBOMCTB
JUHEHHOW M KBaJApaTWYHON  (yHKUHH,
MPOBEJECHNUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKUMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u urenue

rpadukoB pyukuit. MiccnenoBanve QyHKIuM.
CocraBieHue BUIOB (QYHKIUI 1O JaHHOMY
YCIIOBHIO, PEILICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKIMHA
W3yuenne moHATHS oOOpaTHOW  (yHKUHMH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKINH, HAXOXKJICHUE ee 00IacTu
ornpezeneHus " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHUW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOKHOU (QYHKIIUU

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYECHUIO apryMeHTa. Onpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

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

byHkumnu

CBOMCTB (YHKIIUHA MJII CPAaBHEHHS 3HAYCHHMA
crenieHeii u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuid.  PemieHue — moka3zaTeNbHBIX |
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM airopuTMaM. O3HAKOMIIEHHE C
MOHSATUEM  HENPEPBIBHOW  MEPUOAMYECKOU
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, TOCTPOEHUE UX IparKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHX
KojeOaHui U MpuMepaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIacTIX 3HAHHUS.
O3HakOMJIEHME C MOHSTHEM  pa3pbIBHOU
nepuoandeckor (yHkuuu, GopMmynupoBaHHE
CBOMCTB TaHI'€HCAa M KOTAHI'€HCA, IIOCTPOCHHE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIII TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIMI, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKUX byHKIUI u
ompejelieHue 1o rpaukaM HMX CBOICTB.
Brimonnenue npeoOpa3oBanusi rpagukoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakOMJIEHME C  TOHSATUEM  YMCIOBOMU
MOCJIEeI0BATENbHOCTH, CIOCO0aMH ee 3a/1aHus,
BBIYUCIICHHSIMH €€ YJICHOB.

O3HakoMJieHME €  TIOHATHEM  Ipejena
MOCJIEIOBATEIHHOCTH. O3HakomiieHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psla HA TMPHUMEPE BBIYUCICHHS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON Mporpeccuu. Pemenne 3amaq
Ha IpUMeHeHHe (popMyIbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKOMN MPOTPEeCCUn

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJICHHE C TIOHSTHEM MPOU3BOIHOM.
Nzyuenune " dhopmynupoBaHue ee
MEXaHHYECKOTO M TE€OMETPHUYECKOrO CMBICTA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIIOBOTO
kodd¢uimenta kacarenbHoil. CocraBieHue
YpaBHECHHS KacaTelbHOW B OOIIEeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaOMUIBI  TPOHM3BOMHBIX  DJIEMEHTapHBIX
byHKUIHUH, pUMEHEeHHE e

nuddeperupoBanns GyHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOHU. M3ydeHue TeopeM o
CBSI3W CBOWCTB (DYHKIIMM W TPOW3BOHOM,
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dopmynupoBka ux. IIpoBeneHune ¢ MOMOILBIO
IIPOU3BOTHOM MCCJIEJIOBAHMUS ¢byHKuuy,
3alaHHONW  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWCTB (DYHKIIMM W TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJjad  Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE
JKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIeHME C TOHATHEM MHTerpaja Hu
epBOOOPA3HOM. N3ydyenune IIpaBuia
BBIUUCIICHUsSI NEPBOOOPAa3HOM M TEOpEMBI
Hprorona—JleiiOnuna. Pemenne 3amau  Ha
CBSI3b IMEpBOOOPAa3HON M ee NPOU3BOIHOMH,
BBIUUCIICHHE TEpPBOOOpa3sHON Ui JaHHOM
¢bynkuuu. Pemenue 3agauy Ha INpUMEHEHHE
HHTCrpajgia jid BbIYUCIICHUSA (I)I/I3I/I‘~I€CKI/IX
BEJIMYMH U IIOLaiel

YPABHEHUA U HEPABEHCTBA

YpaBHeHus M CHCTEMbI YPaBHEHU
HepaBeHCTBa U CHCTEMbI HEPABEHCTB C
ABYMSI IIepeMEHHbIMH

O3HaKOMJIEHME € IPOCTEHIINMHU CBEJCHUSAMH O
KOPHSIX anreOpanyecKux YpaBHEHUH,
NOHATHSAMM  MCCIEAOBAaHUA YPABHEHUH W
cucreM  ypaBHeHHMH. M3yduenwe  Teopum

PaBHOCUIIBHOCTH ypaBHEHUH u ee
npuMeHeHus. lloBTopeHue 3amucu pemeHus
CTaHJAPTHBIX yYpaBHEHUH, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUH ISl CBEICHHS K
CTaHJAPTHOMY YPaBHEHHUIO. Pewenue
palMOHAIBHBIX, MPPALMOHAJIBHBIX,

[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YpPaBHEHUU U CHCTEM.

Hcnonb3oBaHue  CBOWCTB U IpadUKoB
byHKIUI U1 peleHus YpaBHEHUM.
IToBTOpEHHE OCHOBHBIX IPHUEMOB PELICHUS
cucreM. Pemenne ypaBHEHU ¢ MPUMEHEHUEM
BCEX IMPHEMOB (pa3oXeHUs Ha MHOXKUTEIH,
BBEJICHUS! HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,
rpauuecKoro MeTo/a).

Pemenne cucrteM ypaBHEHUH C NPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

O3HakoMJIeHME C  OOMMMHM  BOINPOCAMHU
pelleHNsT HEpPaBEHCTB W  HUCIOJIb30BaHUE
CBOMCTB U rpadukoB (QYHKIUN MpPU peLICHUH
HEPABEHCTB.

Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C
NPUMEHEHHEM Pa3IIUYHBIX CIIOCOOOB.
[IpuMeHeHHEe MaTEMaTHYECKUX METOJOB UL
pelleHusT  CoJep)KaTelbHBIX  3aJady U3
pasNuyHbIX 00JacTel HayKM M IPaKTUKH.
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HHuTepnpeTupoBaHUE PE3YIbTATOB C YYETOM
peabHBIX OTPaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

W3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHHE MPU PELICHUMH KOMOMHATOPHBIX
3ajad. Pemienne KOMOMHATOPHBIX 33134
METO0M Inepedopa U MO MPABUIY YMHOKEHHSL.
O3HaKOMJIEHHME C IOHATUAMU KOMOMHATOPHUKU:
pasMellEeHUsIMH, COYETaHUSIMH,
NEpecTaHOBKaMH W (QOpMylIaMu JUIsL  UX
BBIYUCIICHMSL.

OOmpsicHeHHe u TpuMeHeHue GopMyn Ui
BBIUUCIICHUS] pa3MEIleHUil, MepecTaHOBOK MU

COYETaHHUU npu peleHuu 3a7ad4.
Os3nakomnenue c¢ OuHomoM HeloroHa W
TPEYroJIbHUKOM [Tackass. Pewmenne

MPaKTUYECKUX 3a4a4 C  HCIOJIb30BAHUEM
MOHATUI U IPaBUI KOMOMHATOPUKHU

DJieMeHThI TEOPUM BEPOATHOCTEM

Wzyuenue KJIACCHYECKOTO omnpeeIcHuUs
BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI
0 CcymMMe BeposaTHocTell. PaccmoTpenue
IPUMEPOB BBIUYMCIICHUS BEPOSTHOCTEH.
Perienre 3a1a4 Ha BBIYHMCICHHE BEPOSITHOCTEH
CcOOBITHI

IIpeacraBienne TaHHBIX (TA0JAMLBI,
AUArpaMMBbl, rpaguKn)

O3HaKOMJIEHME C IPEICTaBICHUEM UHCIIOBBIX
JAHHBIX U UX XapaKTePUCTUKAMHU.
Pemenue mpakTuueckux 3agad Ha oOpabOTKy

YU CIIOBBIX JIAHHBIX, BBIYVCIICHUE 150
XapaKTePUCTUK
I'EOMETPUA

IIpsimble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

@opMyIHpOBKa U IIPUBEACHUE 10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOTI'O PACIOJIOKEHUS MPSAMBIX
U IJI0CKOCTeH. Pacrio3HaBaHue Ha deprexax U
MOJENIAX pPa3IW4HBIX CIYy4aeB B3aWMHOI'O
pacnoJIOKEHUsI  NpPAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKJICHHI.
@opMyIMpOBaHUE ONPEIEICHUN, IIPU3HAKOB U
CBOMCTB IMapaJUIEIbHbIX U NEPHEHANKYIIIPHBIX
IIJIOCKOCTEM, IBYIPAHHBIX U JINHEWHBIX

yIJIOB.  BpIMOnHEHWE TMOCTPOEHMS — YIJIOB
MEXIYy MpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX HA MOJCIIAX.

IIpumeHeHne MIPU3HAKOB 51 CBOMCTB
pPacIOJIOKEHUST NPSAMBIX M IUIOCKOCTEH IIpU
pewieHnH 3aaa4. M3o0paxeHue Ha pucyHKax u
KOHCTPYHPOBAHUE Ha MOZEIIAX
NEPIECHUKYIJIIPOB U HAKJIOHHBIX K INIOCKOCTH,
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IPSIMBIX, NapaUICIbHBIX IIOCKOCTEH, YIJIOB
MEXy MPSIMON U MJIOCKOCTBIO U 0OOCHOBaHUE
ocTpoeHus. Pemenue 3anad Ha BBIYUCIICHHE
reoMeTpUYEeCKUX  BeauuuH.  OnuchiBaHUE
paccTosiHus OT TOYKM JO IIIOCKOCTH, OT
IPSAMOM A0 IIJIOCKOCTH, MEXKIY IUIOCKOCTSMH,
MEXy CKPEIMBAIOIUMUCS IPSIMBIMU, MEKIY
NPOU3BOJILHBIMU (UTypaMH B TIPOCTPAHCTBE.
@opMyIMpOBaHUE MU JOKA3bIBAHME OCHOBHBIX
TEOpeEM 0 pPacCTOSTHUAX (Teopem
CylLIEeCTBOBaHMsI, cBoWcTBa). M300pakeHnue Ha
yeprekax M MOJENSAX — PACCTOSHHUS U
000CHOBaHME CBOMX CyxaeHuil. OnpeneneHue
U BBIYUCIICHUE DPACCTOSHMN B IPOCTPAHCTBE.
[Tpumenenue Gopmys U TEOpEM IIAHUMETPUU
g peweHus  3agad.  O3HakoMieHHE €
MOHATHEM IApAJUIEIBHOIO NMPOEKTUPOBAHUS U
ero ceorictamMu. PopMyIMpoBaHUE TEOPEMBI O
IIomaau OpPTOTrOHAJILHOMN IIPOEKLIUU
MHOroyrojapHuka. lIpuMeHnenue teopum Ui
000CHOBaHHUS MOCTPOEHUM U BBIYUCICHUM.

ApryMEHTUpOBAaHUE CBOHUX CYXACHHH O
B3aMMHOM PacCIIOJIOKEHUN IIPOCTPAaHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanve ¥ XapaKTEPUCTHKA Pa3INMYHBIX
BHJIOB MHOTIOTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOTOIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BbIYHMCIIEHME  JTMHEHWHBIX
3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpPOBaHUE CBOUX
cyxnaeHuil. XapakTepuUCTUKa U H300pakeHue
ce4yeHus, pa3BEPTKH MHOI'OTPAHHUKOB,
BBIYMCIICHUE ILIOIIAIEH TOBEPXHOCTEM.
[Toctpoenne mpocreiimux ceueHuit KyoOa,
npu3Mbl, nupamuasl. [Ipumenenue ¢aktoB u
CBEICHUN 13 miuaHuMeTpuu. O3HaAKOMIIEHHUE C
BHJIaMH  CHUMMETPHMM B IPOCTPAHCTBE,
(dbopMynupoBaHUE OIpEIEIeHUIl M CBOMCTB.
XapakTepuCcTHKa CUMMETPUU Te€J BPAILCHUS U
MHOTOIPaHHUKOB.  IIpuMeHeHune  CBOMCTB
CUMMETpHUHU pu penieHnu 3a/1a4.
Hcnonb3oBanue mpuoOpEeTEHHBIX 3HAHUNA JUIS
WCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOT'OIPAHHUKOB U BBINIOJIHEHWE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakoMJIeHME C BHJAMU TeJl BpAILCHUS,
dhopMyTUpOBaHUE WX OMPEACTICHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHHUM IIapa
IJIOCKOCTBIO M TIJIOCKOCTH, KacaTeJbHOM K
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Tenan MOBEPXHOCTHU BPAIICHUS

chepe. XapakTepucTHKa U H300paKEHUE TEI
BpallleHUsl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHE CEUYCHMI, BBHIYHUCIICHHE
JUIMH,  pPAacCTOSIHUMW,  YIVIOB,  IUIOLIAACH.
[IpoBeneHne AoKa3aTENbHBIX PACCYXKIACHHM
P PEILLICHUH 3a/1a4.

[IpumeHnenue  CBOMCTB  CUMMETPUM  TIPHU
pelieHuu  3aJad  HAa  Tela  BpallleHHS,
KoMOMHamio Ten. M300paxeHne OCHOBHBIX
KPYIJIBIX T€I U BBINOJHEHUE PHUCYHKA IO
YCIIOBUIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C MOHATUAMH IUIOIMAAA U
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.
Pemenue 3amay Ha BBIYHMCICHHE ILIOMIAJCH

MIJIOCKUX ¢buryp c IPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn u ¢HakToB H3
IJIAHUMETPUH. N3yuenue TEOpeM 0

BBIYUCIICHUH O00OBEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEpXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPAILICHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCIICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3aJ1a4 Ha BBIYMCIICHUE TIOMIAJIE TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  TOHSATHEM  BEKTOpA.
N3yuenne nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE 1O 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTEH,
HaxoKJIeHHe KoopauHat Touek HaxoxneHue
YpaBHEHUN OKPYKHOCTH, C(hEphl, MIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0XKICHUSA
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, IMPABUI
HEeUCTBUHU c BEKTOpPaMHU, 3aITaHHBIMU

KoopauHaramu. [IpuMeHeHHe Teopuu IIpU
pelIeHny 3aJad Ha JEHWCTBHUS C BEKTOPAMH.
N3yuenue CKAIIIPHOTO IIPOU3BEICHUS
BEKTOpPOB, BEKTOPHOTO YPAaBHEHUS NPSIMOU H
miockoctu.  lIpumenenune  Teopuu  mpu
pelIeHny 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHS BEIWYHMH YIJIOB U
pPacCTOSIHUM. O3zHakoMJIEHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIOJIOKEHUU  TPSIMBIX 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»
BXOJIAT.

1. MHOTOMYHKIIMOHATBHBIN KOMIUIEKC TPEToaBaTes;

2. METOJMYECKHE MaTepHalibl JJid TUCTAHIIMOHHOTO OOydeHUs] Ha O00Ja4HOM
XpaHwiniie (Mpe3eHTauus, KOHCHEKThl, MaTepuaibl [0 TECTaM,
BHUJIEOYPOKH)

3. HaISIIHbIE MOCOOMS: KOMIUIEKTHI u3 38 yueOHbIX Tabmui, 11 ydeOHBIX

CTEH/IOB;

4. nHPOPMaAIMOHHO-KOMMYHHKAIITMOHHBIE CPE/ICTBA;

5. DKpaHHO-3BYKOBBIE IMOCOOUS;

6. KOMIUTGKT TEXHWYECKOW JOKYMEHTAIlMHM, B TOM 4YHCJE Tacmopra Ha
CpeAcTBa OOy4YeHHMsl, WMHCTPYKIMA T[I0 UX HCIOJB30BAHUI0O W  TEXHUKE
0e30macHOCTH;

7. 6ubnoTevyHsbId HOHL.

B Oubnmuoteunbii  QoHA BXOAST YyUYEOHUKH, Y4eOHO-METOIUYECKHE
koMmmuiekTel (YMK), obecrneumBaroniye OCBOCHHE WHTETPUPOBAHHON YUEOHOM
nuctuinabl OY . 04. «Marematukay, peKOMEHI0BaHHbIC WM JOTYIIICHHbBIC JJIs
WCIIOJIb30BaHUs B TEXHUKYME.
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9. OCHOBHBIE HCTOYHUMKU U JIUTEPATYPA

s cmyoenmos

1. bammako M.M. Marematuka: yaeOHUK JJIS CTY/I. YUPEKIACHHUM cpe. mpod.
obOpazoBanus. PexomennoBano ®UPOM, Akagemus 2017.

2. bammakoB ~ M.M. Marematuka. COopHUK  3amad  MpOQMIBHON
HaIpaBJICHHOCTH: y4e0. mocobwe I CTyHd. YUYPEKICHUU cpeld. mpod.
oOpazoBanus. — M., 2015.

3. bammvakoB M.M. Marematuka. 3amadyHuk: ydeb. MmocoOue s CTYy/I.
yupexaeHuit cpen. npod. oopazosanus. — M., 2015.

s npenooasameneti

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

2. Ilpuxaz MunucrepctBa ob6pasoBanus u Hayku PD ot 17.05.2012 Ne 413
«O06 yTBepKAeHUH (eaepatbHOr0 roCyAapCTBEHHOT0 00pa3oBaTEIbHOTO
CTaHAapTa CpeaHero (IMOJTHOr0) 00IIero 00pa3oBaHUsY.

3. Ilpuka3z MunucrepctBa obpazoBanusi u Hayku P® ot 29.12.2014 Ne 1645
«O BHecenun usmeHenuit B [Ipukaz MunucrepcTBa 00pa3oBaHus U HaAyKu
Poccuiickoit @enepanuu ot 17.05.2012

4. No 413  «O6  yrBepxknaenun  (enepanbHOr0  TroCyJapCTBEHHOTO
00pazoBaTEILHOIO CTaHAApTa CPEHEro (MOJHOTO) 0011IeT0 00pa30BaAHUS.

5. IMucemo JlemaprameHTa rocyJapCcTBEHHON MOJUTUKU B cepe MOArOTOBKH
pabounx kagpoB u JAIIO MwunucrtepcrBa oOpa3zoBanus u Hayku PP ot
29.05.2014 Ne 32499 «PexoMeHmauuM 1O OpPraHU3alHdH IOJYYECHUS
cpeaHero oOiiero oopa3oBaHMs B Ipejenax OCBOSHUSI 00pa3oBaTeNIbHBIX
porpamMm CpeAHEro NpoPecCHOHAIBHOIO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obOmiero  oOpa3oBaHuss C  yderoM  TpeboBaHuii  (eaepambHBIX
rOCy/IapCTBEHHBIX  00pa30BaTENbHBIX  CTAaHIAPTOB M IOJIy4aeMOM
npodeccut UM COEIHUAIBHOCTH  CPEIHEro  MpOQeCCHOHAIBHOTO
o0pa3oBaHUsIY.

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

7. bammakoB M.M. MaremaTuka: KH. JUIsl mpenofaBaTeis: METOJ. TTOCOOue.
— M., 2015

JlonmosHUuTEILHAA JIMTEPATypPa
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. Aranacsn JI.C., bByry3oB B.®., Kanomues C.b. u ap. Marematuka: anredpa
U Hayvajia mMaTemMaTudeckoro aHamusa. ['eomerpus. ['eomerpust (0a30Bbld U
yriyosneHHbd ypoBHH). 10—11 kmaccel. — M., 2018,

. Konmoropos A.H., A6pamoB A.M., HQynuuusin FO.II. u ap. Anrebpa u
Hayajia aHanuza: Yueo. qiug 10-11 xi. - M., 2014.

. I'puroppeB C.I'., MBonruna C.B. Marematuka : y4eOHHUK JUIsl CTY/I.
oOpasoBar. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.

. boromonos H.B., Camoiinenko II.H. Marematuka: yueOnuk ansa CI1O —
M. : UzpatensctBo FOpaiit, 2018

. bammaxoB M. /. MaremaTtuka. DIEeKTPOHHBIA y4e0.-METO/1. KOMILIEKC JJIs
CTYI. YUpeXIeHu cpea. nmpod. oopazoBanus. — M., 2015.

. bammmakoB M.U. MaremaTuka: yueOHUK JJIsI CTY/I. YUPEKICHUM cpe. npod.
oOpazoBanus. — M., 2013.

. bammakoe ~ M.MA. Marematuka. COOpHHMK  3amad  IPOQPUILHOMN
HaIpaBJICHHOCTH: y4eO. IMocoOue UIs CTYA. YUPEeKICHHH cpea. mpod.
obpazoBanus. — M., 2013.

. bammakor M.M. Marematuka. 3amayHuk: y4ye0. mocobwe I CTYI.
yupexaeHuil cpefl. npod. oopazoBanus. — M., 2013.

HNuTepHeT-pecypcesl.

. www.fcior.edu.ru (MapopmanoHHble, TPEHUPOBOUHBIE M KOHTPOJIbHbBIC
MaTepualbl).

.- www.school-collection.edu.ru (Enunas KOJUICKITAN U (POBBIX
00pa3oBaTeNbHbBIX PECYPCOB).

http://www.math.ru Marepuansl mo matematuke B EIUHONW KOJUIEKIIUU
M (poBBIX 00PA30BATENBHBIX PECYPCOB

. http://www.bymath.net I"'azeta «Matematuka» M3patenbckoro qoma
«ITepBoe ceHTaOps»

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

. http://wwwkvant.info http://kvant.mccme.ru O6pa3oBaTenbHbIN
MaTeMaTU4eCcKuu cant Exponenta.ru

. http://www.olimpiada.ru MaTemMaTndecKkre OJTMMITHAJIBI U OJIMMITHATHBIC
3a/1auu
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