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PaGoyass Tporpamma 00IIeo0pa3oBaTebHOMN yue6HOM IUCIUILTHHBL «MaremMaTuka
ssiseTcsl  YACTBIO IIPOrPAMMBI  TOATOTOBKM — CIELHMAMCTOB  CPEAHEro  3BEHa 1O
cnemmanprocty CIIO 43.02.01 "Opraxusanus o0CIyKUBaHHUSA B O6IIeCTBEHHOM ITHTaHUK"
% COCTaBJIEHA B COOTBETCTBHH C «PEKOMEHJALUSIMH IO OpraHU3alUK MONydeHHUs CPEAHETO
obmero o0pa3oBaHHWs B IpeJeaX OCBOCHUA 00pa3oBaTeNbHBIX IPOrpaMM CPEIHET0
npodecCHOHANBHOrO 06pa3oBanHus Ha 06ase OCHOBHOIO obmero o0pazoBaHUs C Y4YETOM
tpeboBanuit ®T'OC CIIO u mnomydaeMo# npodeccurr CITO» (mucpMo AemapTaMeHTa
rocyZapCTBEHHOM TIONUTHKA B Chepe MOATOTOBKA pabourx kanpos u JAIIO MuHoOpHAyKM
Poccun ot 17.03.2015 r. Ne 06 - 259) u Ha ocHOBaHMM (eepalbHOI0 rocyfapCTBeHHOTO
00pa3oBaTeIbHOI0  CTaHIapTa CII0O 1o cmnemuansHocTH 43.02.01 "Opranusanus
00CIy)KUBaHMs B 00ILECTBEHHOM nuradun'.

Oprasnsanus pa3paboTuuk: [ocyIapcTBeHHOE GIOIKETHOE IPOPECCHOHANBHOS 00-
pa3oBaTeNbHOE yupexkieHne Y PUMCKIH KoK MHly CTPUN ITUTAHUA 1 CCpBHCA.

Pa3paboTUuKU:

[ aruMmoBa Fyanapa (DapI/IIIOBHa - IIpernoaaBaTeJib JUCHUILINH «MaTeMaTUuKa».

Asxarosa Jlenapa PanudosHa - IIpernoaBaTellb JUCIUIIIIH «MAaTeMaTHKa», BhICIIas
KaTeropusl.
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1. HOACHUTEJBHASA 3AIINCKA

[Iporpamma  oOmieoOpazoBatenbHOM — yueOHOM — auciuiimHa — «MaremaTtuka»:
npeAHa3HayeHa JJid H3Yy4YeHUs MATeMaTHKM B MPOPECCHOHAIBHBIX 00pa30BaTeIbHBIX
opranuzanusx CIIO, peanusyromux 00pa30BaTelIbHYI0 MPOrPaMMy CpPEIHEro OOLIEro
oOpa3oBaHMsl B TMpeJeiax OCBOCHHMS OCHOBHOHM mpodeccuoHanbHOW 00pa3oBaTebHON
nporpammbl CITIO (OIIOII CIIO) na 6a3e 0ocHOBHOTO 00IIeT0 00pa30BaHUs MPHU MOATOTOBKE
CHEIHAIMCTOB CPEJHEr0 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit PI'OC cpemnero oOiero
o0pa3oBaHUsl, TPEABABIAEMBIX K CTPYKType, COJEPKAHMIO U Pe3yJbTaTaM OCBOCHHS
y4eOHOW AUCHUILTMHBI «MaremaTuka»; ¢ yueroM [IpumepHoil ocHOBHOM 00pa3oBaTelbHON
MPOTpaMMbI CPEJIHETO 00111eT0 00pa30BaHuUsl, 0JIOOPEHHON pelieHreM (peaepabHOro yueOHO
- METOAMYECKOr0o OOBEIMHEHUS MO 00IIeMy 00pa3oBaHUIO (MPOTOKOI OT 28 utoHs 2016 r.
No2/16-3); B cooTBercTBUM ¢ PexoMeHpanusMu MO OpraHU3ANNK TIOJYYCHUS] CPETHETro
oOmiero o0Opa3oBaHusi B Tpelenax OCBOEHHS O0pa30BaTEIbHBIX MPOTrPaMM CPEIHEro
MpoQeCCHOHATEHOTO 00pa30oBaHug Ha 0a3e OCHOBHOTO OOIIEero 0Opa3oBaHHUS C y4EeTOM
TpeboBanmii (heepaibHBIX TOCYAAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHAPTOB U MOJTy4aeMOM
npodeccur WM CHEHUAIBHOCTU CpeAHEro MpodeCCUOHATBHOrO 00pa3oBaHus (IMMHMCHMO
JlenapTameHTa rocy/1apCTBEHHOM MOJMUTUKU B cepe MOoAroToBKH padouux kajapos u 1O
Munob6puayku Poccun ot 17.03.2015 Ne 06-259); ¢ yueroM YTOYHEHUHU K PEKOMEHAAIUSAM
OI'AY OUPO (Ilporokon Ne3 ot 25 mas 2017 1.)

Coneprxkanue nporpaMmbl «MaTemaTHKa HalpPaBICHO HA IOCTHXKEHUE CICAYIONINX IeJIei:

e o0ecreueHuss CHOPMHPOBAHHOCTH TIPEJCTABICHUNA O COIMANBHBIX, KYJIbTYPHBIX W
HUCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MAaTCMATHKH;

e o0ecrneueHus c(hOpMHPOBAHHOCTHU JIOTUYECKOTO, QITOPUTMHUYECKOTO u
MaTEMaTUYECKOTO MBIILICHUS;

e oOecrieueHuss CHOPMHUPOBAHHOCTH YMEHUW NPUMEHSTh TMOJYyYEHHBIE 3HAHUS TpU
pEIICHUH pa3IMYHbIX 3a/1a9;

e oOecrnieyeHuss CGHOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKEe KakK 4YacTu
00I111eYeIOBEUeCKO  KYJIBTYpPhl, YHHUBEPCAIBHOM SI3bIKE HAyKH, TO3BOJISIONIEM
OMHCHIBATh U U3yUYaTh PEAIbHBIC MTPOIIECCHI U SIBJICHUSI.

B nporpaMmmy BKJIIOUEHO CoJiepKaHUEe, HaIpaBIEHHOE Ha (OPMHUPOBAHUE Y CTYACHTOB
KOMIIETCHIIMHM, HEoOXOoauMBIX i KadecTBeHHoro ocBoeHus OIIOII CIIO wna 0a3ze
OCHOBHOT'O 00mIero o0Opa3oBaHUsi C TMOJYyYEHHEM CpeaHero oluiero oOpa3oBaHus -—
IpOrpamMMbl  TOATOTOBKA  KBATM(PHUIIUPOBAHHBIX  pabOUMX, CIYXKallUX, MPOTPaAMMBbI
HOJrOTOBKH crienuaancToB cpeanero 3seHa (ITITKPC).



[Iporpamma ydeOHON AWCHUIUIMHBI «MaTtemaThuKa» SBISETCS OCHOBOM s
pa3paboTKu pabouux TMporpamMMm, B KOTOpPHIX NpodeccuoHambHble 00pa3oBaTelIbHbIC
OpraHu3alliy, peagu3yIolue 00pa3oBaTebHYI0 IPOrpaMMy CpeTHEro 00IIero 00pa3oBaHus
B nipenenax ocBoeHus OITOIT CIIO na 6a3ze oCHOBHOro oOIIero oOpa3oBaHMSs, YTOYHSIOT
coliepKaHue Yy4eOHOro MaTrepHuasa, MOCIEJOBATENbHOCTh €r0 HM3YyYEHHs, paclpeleieHue
y4eOHBIX YacoB, TEMATHKy pedepaTroB, BHAbl CaMOCTOSTENbHBIX pPabOT, Yy4YUTHIBaAs
cHeu(puKy MporpaMM TMOJArOTOBKM KBAIM(PHUIMPOBAHHBIX pabouMX, CIOyXallux H
CHEIHAIMCTOB CPEHET0 3B€Ha, OCBAaUBAEMOM Mpodeccuu WM CrienuaibHOCTH.

[ToMmuMO TEM, KOTOpBIE PEKOMEHJOBAHBI B MPHUMEPHON IPOrpaMMe MO MAaTEMaTHKE
(2015r), B pabouyro mporpamMmy BKJIIOUYEHBI TaKW€ pa3/ielibl: 3JEKTUBHBIA Kypc «PerieHus
3a/1a4 ¢ MPOU3BOJICTBEHHBIM cojiepkanuem» (12 1),

BBeaenue B crepeomerpuito (3 4) U BbIAEIEHBI Yachl Ha moBTopeHue (15 4), B memsix
MOBBIIICHUS] MHTEpEeca K HU3y4aeMOMY IMpeAMETy M YMEHHMIO TPUMEHSATh B Oyayuieil
npodeccun. Bcero 30 wacoB - 3a cueT YMEHBIICHHS YacOB B HEKOTOPHIX TeMax.



O0mas XapakTepuCcTUKA Yy4eOHOM U CHUIITIMHBI

MartemaTuka siBnsieTcsi (yHIaMEHTaIbHON 00IIe00pa30BaTeNbHON ITUCHUIUIMHON CO
CJIOKUBIIMMCS YCTOMYMBBIM COJAEpKaHUEM M OOIKMMHU TpeOOBaHUAMH K TIOJATOTOBKE
00yJaroImMXxcs.

B  npodeccuoHanbHBIX ~ 00pa30BaTENbHBIX  OpraHU3aLMSIX,  PEATU3YIONIUX
o0pa3oBaTenpHYI0 TporpamMmy cpeHero obmiero oopasoanus B mpeaenax ocsoenus OITOIT
CIIO na 6a3e ocHOBHOro oOmIero 00pa3oBaHuUs, HU3yYCHHE MaTEMaTHUKH HMMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTHU OT Mpoduiisi mpohecCHoHaTBLHOTr0 00pa30BaHus.

[Ipu  ocBoenun  cneumanpHocted  CIIO  ecTecTBEHHOHAy4yHOTO  MPOQUIISA
npodeccuoHallbHOTO 00pa3oBaHus, crnenuanbHocTet CIIO rymanutapHoro mpoduiis
MpoQEeCCHOHAIBHOTO 00pa30oBaHUsl MaTreMaTrhka u3ydyaercs Ha 0azoBoM ypoBHe PI'OC
cpeaHero oOmiero odpaszoBanus, npu ocBoeHuu npodeccuit CI1IO u cnenuansuocreir CITO
TEXHHYECKOTO W COIMAIbHO-KOHOMHYECKOTO Mpoduiieii mpodheccnoHalIbHOTO MaTeMaThKa
u3ydaercsi Oosiee yriyOJieHHO, Kak TpoduibHas ydeOHas IAUCIUIUIMHA, YYUTBIBAIOIIAs
cnienuduKy 0CBauBaeMbIX ITpodeccHii WM crenuaaTbHOCTEH.

OTO BBIpaXkaeTcs uyepe3 cojiep:kaHue 0OydeHHs, KOJMYECTBO YacOB, BBIAEISEMBIX Ha
W3YYEeHHE OTIIECIBHBIX TEM MPOTpaMMBI, TTyOWHY X OCBOEHHS CTYACHTAMHU, Yepe3 00BhEM U
XapakTep MPAaKTUYECKUX 3aHATHH, BUABI BHEAYAUTOPHON CaMOCTOSATEIBLHOM pabOThI
CTYJCHTOB.

OOmue 1nenu W3y4YeHHs] MaTeMaTHKW TPAJAMIHMOHHO pEaTu3yrTCsl B YETHIPEX
HampaBlIeHUsIX — oOmee mpeAcTaBieHne o0 uUAesIX W MEeToJax MaTeMaTHKH,
MHTEJJICKTyaJIbHOE Pa3BUTHE, OBJAJCHHE HEOOXOIMMBIMH KOHKPETHBIMH 3HAaHUSMU U
YMEHUSIMH, BOCITUTATENIbHOE BO3/IEHCTBUE.

[Ipodunuzanusa uene MaTeMaTHYeCKOro oOpa3oBaHUs OTpa)xaeTcs Ha BBIOOpE
MPHOPUTETOB B OpraHU3allMu y4yeOHOW AesITeNbHOCTH OOydarommxcs. (s TeXHWYecKoro,
COIIMAJIbHO-PKOHOMUYECKOTO Mpoduiield npodeccuoHaabHOTO 00pa30BaHUsl BBHIOOp Iieieit
CMeIaeTcss B MParMaTUYecKOM HAIPaBJICHHUU, TPEAyCMaTPHUBAIONIEM YCHIEHHE U
pacllipeHre NPUKIATHOTO XapakTepa M3yueHUsT MaTeMaTUKU; MPEeUMYIIEeCTBEHHOM
OpPUEHTAIlMM HAa AJITOPUTMUYECKUM CTWJIb T[O3HABATEJIBHOM  JEATENbHOCTH. s
TYMaHUTAPHOTO W ECTECTBEHHOHAYYHOTO Mpoduiiei MpodhecCHOHAIBHOTO 00pa30BaHUs
OoJyiee XapakTEpPHBIM SIBJISIETCS YCWJIEHHE OOLIEKYIbTYPHOM COCTaBISIOMIEH y4eOHOH
JUCLHUIUIMHBL C OpUEHTAlMed Ha BHU3yaJIbHO-OOpa3HbId W JIOTMYECKUWA CTHIM Y4eOHOH
paboOThI.

WN3yyenue MareMaTuku Kak npouiabHON  0o0uieoOpa3oBaTenbHON — yueOHOU
JUCLMIUIMHBI, YUUTHIBAIOLIEH crieln(UKy ocBauBaeMbIX cTylaeHTamu cnenuanbHocTi CIIO,
o0ecrieunBaeTcs:

e BBHIOOPOM Pa3IMUHBIX MOJXO0B K BBEJICHUIO OCHOBHBIX MOHSTHI;
e (hopMUPOBAHUEM CUCTEMbI YUEOHBIX 3a7aHui, oOecrieunBaroux 3 PeKTUBHOE
OCYIIIECTBIICHNE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;



e o0oraimeHrueM CIeKTpa CTIIeH y9eOHOH e TENHbHOCTH 3a CUET COTJIACOBAHMSI C
BEIYIIUMHU JESATCIbHOCTHBIMU XapaKTePUCTHKAMHU BBIOpaHHOW mpodeccun/
CHEIATBHOCTH.

[IpodunpHas cocraBisiomias oOTpakaeTcs B  TpPeOOBaHUAX K  IMOJATOTOBKE
00yJaromuxcs B 4acCTH:

e 00meil cuctemMbl 3HAHUN: COJAEPXKATCIbHBIC MPUMEPHI HCIOIH30BAHUS
MaTEeMaTUYECKHUX UCH U METOJIOB B TPO(PECCHOHAILHOM JACSITEILHOCTH;

® VYMCHHH: pa3jgudyWe B YPOBHE TpPeOOBAaHWH K CJOKHOCTH TPUMEHSIEMBIX
aJITOPUTMOB;

® TPAKTUYECKOTO UCIOJIb30BAHUS MPUOOPETEHHBIX 3HAHWMM HW  YMCHHUIA:
WHUBUTyJIbHOTO Y4EOHOTO OIbITa B MOCTPOSHUU MATEMATHUYECKUX MOJIETIEH,
BBITIOJTHCHUH UCCIIEOBATEIIBCKUX IMPOEKTOB.

Taxkum o0OpazoM, peanu3amnusi COAEpPXKaHUSA YICOHOW MMCIMIUIMHBI OPHUCHTHPYET Ha
IPHOPUTETHYIO POJIb TPOILECCYATbHBIX XapaKTEPUCTHK ydeOHOW pabOThI, 3aBUCAIIUX OT
npodpunass  npodeccuoHaTbHOrO  00pa30BaHUs, TMOJYYEHHS  OMNbITA  HMCIOJIB30BAHUS
MaTEeMAaTUKHU B COJACPKATEIBHBIX U MTPO(PECCHOHATEHO 3HAYUMBIX CUTYAIUSAX 110 CPABHEHHIO
¢ hopMabHO-YPOBHEBBIMU PE3yJIbTATUBHBIMH XaPAKTEPUCTUKAMU O0YUCHUSI.

Conepxkanre ydeOHOW IUCHUILIMHBI pa3padOTaHO B COOTBETCTBHHM C OCHOBHBIMU
COJIEpKaTETbHBIMU JIMHUSAMU 00yUEHHUsT MAaTEMaTHKE:

e anreOpanueckas JUHUS, BKIIOYAIONIasl CHCTEMAaTH3aldI0 CBEJACHUN O 4YHCIax;
W3yYeHHE HOBBIX M 0000IIEeHNE paHee M3yYeHHBIX omnepanuil (BO3BEICHHE B
CTEINeHb, M3BJICYCHUE KOPHS, JIorapu(MupoBaHue, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC U OOpaTHBIC K HUM); U3yYCHHE HOBBIX BHJIOB YHCIIOBBIX BHIPAKCHUN
U (popMys; COBEpIICHCTBOBAHNE MPAKTUYECCKUX HABBIKOB W BBIYMCIUTEIHHON
KYJIBTYpPbI, PacIIUpPEHHE W COBEPIICHCTBOBAHUE aNreOpanveckoro armmaparta,
c(OpMHUPOBAHHOTO B OCHOBHOH IIIKOJE, W €ro MPUMEHEHHE K PEIICHUIO
MaTEeMaTHYECKUX ¥ MPUKJIAJIHBIX 33]1a4;

® TEOpPeTUKO-QYHKIMOHATbHAS JIMHUSA, BKJIIOYAIOIIAs CHCTEMAaTH3alUI0 |
pacmMpeHre CBEeICHW O (QYHKIUSIX, COBEPIICHCTBOBAHUE TpaduuecKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH U METOJIaMH MaTeMaTHYECKOTO
aHaM3a B 00BEMe, MO3BOJIIONIEM HCCIIEIOBaTh DJIEMEHTapHbIe (YHKIHH U
pemaTth TPOCTEeHIne TeoMeTpudeckue, (U3NYecKue W ApPyrue MPUKIATHBIC
3a/1a4u;

® JIMHUS ypaBHEHWH W HEPABCHCTB, OCHOBaHHAs HAa TIOCTPOCHUH U MCCIICTIOBAaHUH
MaTEMaTUYECKUX MOJIENICH, MepeceKaronasics ¢ anreOpandeckon U TeOPETHKO-
GYHKIIMOHATFHOW JMHUSMH W BKIIFOYAIONIAsl PA3BUTHE M COBEPIIICHCTBOBAHUE
TEXHUKH alreOpandeckux NpeoOpa3oBaHWN i peEIIeHUs ypaBHEHUH,
HEPAaBEHCTB M CHUCTEM; (HOPMHPOBAHHE CIIOCOOHOCTH CTPOUTH W HCCIIEIOBAThH
pOCTEHIIre MaTeMaTHUECKUE MOJICITH TIPU PEIICHUH NMPUKJIAIHBIX 3a/1a4, 3a/1a4
U3 CMEXHBIX U CIICIUATBHBIX JTUCIUILINH;



® TEOMETpPUYECKAas JIMHWS, BKJIIOYAIONIas HATSAHBICE TPEICTABICHUS O
NIPOCTPAHCTBEHHBIX (UTypaX M HW3YYCHHE WX CBOWCTB, (POpMHpOBaHUE W
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOPaKEHHWS,  pa3BUTHE  CIOCOOOB
TE€OMETPUUYECKUX H3MEPEHUH, KOOPAMHATHOTO W BEKTOPHOTO METOJIOB IS
pElIeHUsT MaTeMaTHUECKUX M MPUKJIIAIHBIX 33]1a4;

® CTOXAaCTHYECKas JIMHWS, OCHOBAaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHHIA,
NPEACTABICHUA O  BEPOSTHOCTHO-CTATHCTHYECKUX  3aKOHOMEPHOCTSIX
OKpY’KaroIIero Mupa.

N3yuenne  obmieoOpazoBaTeibHOM ~ ydyeOHOW — JUCHUIUIMHBI — «MaTeMaTuka
3aBepIIaeTCs IOJBEJACHUEM HWTOTOB B (OpME D3K3aMeHa B paMKax IMPOMEKYTOUYHOH
aTTecTalMu CTYJIEeHTOB B mnpouecce ocBoeHuss ocHoBHo OIIOIT CIIO ¢ mnomydyeHuem
cpeanero obriero oopazosanus (ITTICC3).

Ob6sacTh IpUMeEHEHUs POrPaMMbl

[Iporpamma y4eOHOW AMCIUIUIMHBI SBISETCS YaCThbIO OCHOBHOM Mpo(hecCHOHATbHOM
obOpazoBaTtenbHOM porpaMmbl B cooTBeTcTBUM ¢ DI'OC cpeanero oo61iero oopazoBaHusl.

[Iporpamma pa3paboTaHa Ha OCHOBE IMPUMEPHOMN MPOrpaMMbl yUeOHOU AUCIUTIIIAHBI
«Marematuka» nis cnenuanbHocteit CIIO, omobpennoit HayuyHo-MeTOMMYECKUM COBETOM
Ientpa npodeccuonanpHoro obpazoBanus PI'AY «DOHUPO» u pekoMeHIOBaHHOM IS
peanu3ald OCHOBHOM MpodeccuoHaibHON oOpa3zoBarenbHoil mporpammbl CITIO Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHus ¢ MOIYYEHHEM CpeHero oouero oopazoBanus, [Iporokon
No 2 or 26.03. 2015., IIporokon Ne3 ot 25 mas 2017r. A Takxke Ha OCHOBAHUU
dbenepaabHOrO TOCYJApPCTBEHHOTO oOpa3oBarenbHoro cranaapra CIIO mo mnpodeccun
43.02.01"Opranuzarus 00CITy>KUBaHHsI B OOIIECTBEHHOM MMUTAaHUH' .

MecTo y4eOHOM [UCHUIUVIMHBI B  CTPYKType OCHOBHOH mpodecCHOHAIBLHOM
00pa3oBaTebHOI MPOrPaMMBbI

YuaeOHas aucuuiinHa «MaTeMaTHKay SIBISETCA YIeOHBIM MPEAMETOM 00s3aTebHOM
npeaMetHo ooactu «Maremartuka» OI'OC cpegnero odmiero 06pa3zoBaHus.

B mpodeccuoHanbHbIX  00pa3oBaTENbHBIX  OPraHU3aLMAX,  PEATU3YIOLIUX
00pa3oBaTeNIbHYIO POrpaMMy CpeAHEro 0011ero oopazoBanus B mpeaenax ocsoenus OI1OIT
CIIO nHa 6a3ze ocHOBHOro 00IIero OOpa3oBaHUs, y4yeOHas NUCIMIUIMHA «MaTemaThuKa»
uzydaercsi B oOmeoOpazoBarenbHoM mnukie ydeOHoro miana OIIOIT CIIO na 6aze
OCHOBHOT'O 00111ero 00pa3oBaHusl ¢ MOJy4YeHUEM cpeanero oobiero oopasosanus (ITIICC3).

B yuebnbix mnanax IIIIKPC, yuebnas aucuuruimna MaTemaTuka BXOJAHMT B COCTAaB
o0mux 001eo0pa3zoBaTENbHbBIX YYEOHBIX AUCHUIUIMH, (DOPMUPYEMBIX H3 0O0A3aTEIbHBIX
npeaMetHbix oonacteit ®I'OC cpennero obuiero oopazoBanus, 1 npodeccuit CI1O umm
cneunanbHocTeil CIIO cootBeTcTBYIOMIETO MTpOduUis MPodheCCHOHAIBHOTO 00pa30BaHus.


https://ekaterinburg.postupi.online/ssuz/ekaterinburgskiy-torgovo-ekonomicheskiy-tehnikum/programma-spo/696/

Pe3ysbTarsl 0cBOCHUSI Y4eOHOM AUCHMILIMHBI

OcBoeHne cojepkaHusi y4deOHOM aucuMIUIMHBI «MaTtemaruka» obOecreduBaeT

JOCTHIKCHHE CTYACHTAMU CICAYIOIIUX pe3yibimantos.

JIUYHOCMHDBIX.

c(hOpMHUPOBAHHOCTH MIPEACTABICHUA O MATEMATHKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CpEICTBE MOJICITUPOBAHUS SIBJICHHUI U MPOIIECCOB, 00 MIESIX U METO/IaX MATEMATHKH,
MMOHMMAHUE 3HAYMMOCTH MAaTEMAaTUKU JUIsI HAyYHO-TEXHUYECKOrO0 Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOILIEHHUS K MaTE€MaTHKE KaK K YacTH OOLIeYeIOBEYECKON
KyJIbTypbl Y€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS MaTeMaTHUKH, DSBOJIIOIHEH
MaTEMaTUYCCKUX UICH;

pa3BUTHUE  JIOTUYECKOTO MBIIICHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMHYECKON KYJIbTYpbl, KPUTUYHOCTA MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM
Uit Oyaymed mpodecCuOHATBHOM NESITEIbHOCTH, JJIS TPOJIOJIKEHUST 00pa3oBaHus U
caM0o00Opa30BaHuS,

OBJaJICHUE MATEMaTUYECKUMHU 3HAHUAMHU UM yMEHUSMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM JKWU3HU, JIJII OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYUHBIX TUCIUIUIMH U
JTUCHUIUIMH TTPOQPECCUOHATILHOTO ITUKJIIA, JIJIsl TOJy4eHuUs: 00pa3oBaHus B 00J1acTsIX, HE
TpeOYIOLMX YITyOJIeHHON MaTeMaTH4YeCKOU MOArOTOBKH;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO, B TOM YHCIE CaMOOOpa3OBaHUIO, HA
MPOTSHKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOIICHHE K HEMPEPhIBHOMY 00pa30BaHHIO
KaK YCJIOBHIO YCITCIIHON MPOGEeCCHOHAIIBHOM M O0IIECTBEHHOM e TEILHOCTH;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOW M OTBETCTBEHHOMU
NEATEIIbHOCTH;

FOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTPYIHMYECTBY CO CBEPCTHUKAMH B
o0pa3oBarenbHOM, OOIIECTBEHHO TMOJIE3HOM, YU4eOHO-UCCIEA0BATENbCKOM, MPOSKTHOMN
U JPYTUX BUJAX ACSATEIbHOCTH;

OTHOIIEHUE K TPOo(ECCHOHATHLHON AEATENIBPHOCTH KaK BO3MOXXHOCTH YYacTHSl B
pEelIeHUN  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIIEHAIIMOHATHLHBIX
npo0JieM;

Memanpedmemubtx:

YMEHHUC CaMOCTOATCIBbHO OIPECACIIATE LCIN ACATCIBbHOCTH M COCTABJIATH IIJIAHBI
ACATCIIBHOCTHU, CaAMOCTOSATCIBbHO OCYIICCTBJIATH, KOHTPOJIHNPOBATE U KOPPCKTUPOBATH
ACATCIIbHOCTL,  HCIIOJB30BAThb BCC  BO3MOJKHBIC PECYypChbl I JOCTHIKCHUA
ITIOCTAaBJICHHBIX I.ICJ'ICFI N pcajin3allui IIJIAHOB JCATCIBbHOCTH, BBIGI/IpaTb YCIICHIHBIC
CTPAaTCTHUH B PA3JIMYHBIX CUTYAIHAX,

® YMEHHE NPOAYKTUBHO OOLIATBCA W B3aUMOJEHCTBOBATH B IPOLIECCE COBMECTHOM

AESITeIbHOCTH, YUUTBIBATh NO3ULUHU IPYTUX YYAaCTHUKOB ACATENBHOCTH, 3(P(PEKTUBHO
paspeniaTb KOHGIUKTHI;



® RBJIQJICHWEC HAaBBHIKAMH II03HABATEIHHOU, Y4EOHO-MCCIEAOBATEIILCKONM W TPOSKTHOU
NEeATEeIbHOCTH, HaBBIKAMHU pPa3pelIeHHs MpoOJIeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHUS MPAKTHYECKUX 3a7ay, MPUMEHEHUIO
pPa3IMYHBIX METOJIOB MMO3HAHUS,

® TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENIbHOW HMH(pOPMAIMOHHO-TI03HABATEIHLHOMN
NEATENbHOCTH, BKIIIOYas YMEHME OpPHEHTUPOBATHCS B PA3JIUYHBIX HCTOYHHUKAX
uHOpMaIMK, KPUTUYECKH OIEHWBATh M HWHTEPIPETUPOBATH HWH(OOpMAIHIO,
MOJIY4aEMYIO U3 PA3JINYHbIX HCTOYHUKOB,;

® BIIAJICHUE A3BIKOBBIMU CPEJICTBAMHU — YMEHUE SCHO, JIOTUYHO U TOYHO HM3JIaraTh CBOIO
TOYKY 3pEHHUS, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPECTBA;

® BJIAJICHUE HaBBbIKAMU IIO3HABATEIBLHONW peQIeKCHUM KaK OCO3HAHUSI COBEPIIAEMbBIX
JNEUCTBUM M MBICIUTEIIBHBIX IPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX MO3HABATEINIBHBIX 33J1a4 U CPEJICTB UX JOCTHUKECHUS,

® [[EJEYCTPEMJIIEHHOCTh B IOMCKaX M MPUHATHU PEIICHUH, COO0Opa3UTEIbHOCTh U
WHTYHUIUSI,  PA3BUTOCTh  TMPOCTPAHCTBEHHBIX  TPEICTABICHUN;  CIIOCOOHOCTH
BOCHPUHUMATh KPaCOTy U TAPMOHUIO MUPA;

npeomemmubIx:

e chOpMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK 4aCTU MUPOBOM KyJIbTYPBI U O
MECTe€ MaTeMaTUKH B COBPEMEHHOM IIMBUJIM3ALMM, O CIOcO0ax OmNUCaHus Ha
MaTEeMaTHYECKOM S3bIKE SIBJIEHUN PEaJIbHOIO MUPA;

® BIAJICHHE HABBIKAMU HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH
peLIeHNH 3aay;

e CcQOpPMHUPOBAHHOCTb TPEJACTABICHUA O MaTEeMATUKEUECKUX TMOHATHUSAX KakK o
BOXHEHUIINX MAaTEMATUYECKUX MOJEIAX, IO3BOJIIOIINX ONUCHIBATL U U3y4aTh PasHbIC
IIPOLIECCHl U SIBJICHUS; IIOHUMAaHUE BO3MOYKHOCTH AKCUOMAaTHUYECKOTO IOCTPOCHUS
MaTeMaTU4YECKUX TEOPUM;

® BJIAJICHUE METOJAAMHU JI0KA3aTEIbCTB U AITOPUTMOB PELICHUS, YMEHUE UX NPUMEHSTD,
IIPOBOJUTH JOKA3aTEIbHBIC PACCYKIACHUS B XO€ PELLICHUA 3a1aY;

e BIIAJICHUE CTAHJAPTHBIMU NPUEMAMHU PELICHUS PALUOHAIBHBIX U UPPALMOHAIBHBIX,
[I0KA3aTEIIbHbBIX, CTCICHHBIX, TPUIOHOMETPUUECKUX YPAaBHEHUNM U HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM, B TOM YHCIE I
IIOMCKA IIYTH PELICHUs U WUIKOCTPALUU PELICHUS YPAaBHEHUN U HEPABEHCTB;

e CcQOpPMHUPOBAHHOCTH IMPEACTABICHUN OO0 OCHOBHBIX IOHATUSAX MaTEMAaTUYECKOTO
aHaJli3a ¥ UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepu30BaTh MOBeJACHUE QYHKIUH,
UCIIOJB30BAaHME TIOJYYEHHBIX 3HAHUM JUI1 ONMCAaHWs W aHaau3a peabHBIX
3aBUCHUMOCTEH;

® BJAJECHUE OCHOBHBIMHU ITOHATHUAMU O INIOCKMX M IIPOCTPAHCTBEHHBIX '€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBaxX; C()OPMHPOBAHHOCTb YMEHHUS paclo3HaBaTh Ha
yepTexkax, MOJENSAX U B PEAIbHOM MHUpPE Te€OMETpuYecKkue (QUrypnl; IprUMEHEHUE
U3YYEHHBIX CBOHCTB Te€OMETpUYecKux Quryp u Qopmyn mid  peuieHus
r€OMETPUYECKUX 3a7a4 U 3a7a4 C IIPAKTUYECKUM COJIEpIKaHUEM;

e CcpOpMHUPOBAHHOCTh MPEJACTABIECHUH O TMpolleccax U  SBICHUSAX, HMEIOIINX
BEPOATHOCTHBIN XapakTep, O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B PEaibHOM MUpE, 00



OCHOBHBIX TOHSATHSAX JJIEMEHTAPHOM TEOPHM BEPOSTHOCTEM; YMEHUW HAXOAUTh U
OLICHMBATh BEPOATHOCTH HACTYIUICHHS COOBITHMI B MPOCTEHIIMX MNPAKTUYECKUX
CUTYyalUsX U OCHOBHBIC XapaKTEPUCTUKHU CIy4YalHbIX BEJINYNH;

BbInyCKHMK, OCBOMBHIMII 00pa30BaTeJIbHYH MpPOrpaMmy, HOJKEeH 00J1a1aTh

cJeyIInMHU 00muMu komnereHuusamu (aajnaee — OK):

Kon HanmenoBanue pesysibTaTa 00ydeHHUs

OK 1 [lornmMaTe CyIIHOCTh W COIMAIBHYIO 3HAYMMOCTH CBOEH OymyIien
npodeccuu, MPOSIBIISITh K HEW YCTOWUYUBBINA UHTEPEC.

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JI€SITEIBHOCTb, BBIOMPATh THUIIOBBIE
METO/bl M CHOCOOBI BBIMOJHEHUS TPO(ECCHOHANBHBIX 3a]a4, OLIEHUBATh HX
3¢ (HEKTUBHOCTH U Ka4ECTBO.

OK 3 [IpyHuMaTh pelieHus B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIUSX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4 Ocy1iecTBIATh MOUCK M UCTHOJIb30BaHUE UHPOPMAIIMU, HEOOXOUMON ISt
3¢ (HEeKTUBHOTO BBIMOIHEHUS MPO(PECCHOHANBHBIX 3a]1a4, MPO(hecCHOHATBHOTO U
JUYHOCTHOTO PA3BUTHUS.

OK 5 Hcnonp3oBath MHGOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHU B
poecCUOHANbHOM ESITEIbHOCTH.

OK 6 Paborarh B KOJUIEKTHBE U B KOMaHje, 3(PGEKTUBHO OOIIATHCS C
KOJJIEraMH, PYKOBOACTBOM, OTPEOUTEISIMH.

OK 7 bpate Ha ceOs OTBETCTBEHHOCTh 3a pabOTy UIEHOB KOMAaH/IbI
(MOAYMHEHHBIX ), 32 PE3yJIbTAT BHIMOTHEHUS 3a/IaHUM.

OK 8 CaMOCTOSATENIbHO ~ OMpeAeNATh  3aJaud  NPO(ECCHOHANBHOTO U
JUYHOCTHOTO  Pa3BUTHUSA, 3aHUMAThCsl  CaMOOOpa30BaHUEM,  OCO3HAHHO
IJIAaHUPOBATH MOBBIIICHUE KBATU(UKAIIUY.

OK 9 OpueHTHpOBAaTbCSI B YCIOBUAX YAacTOM CMEHBI TEXHOJOTUWA B
poeCcCHOHANTLHOM NESITEIBHOCTH.

OK 10 CobOmonarh  JIEHWCTBYIOIIEE  3aKOHOJATEIBCTBO U 0OsA3aTENbHbBIC
TpeOOBaHMSI HOPMATUBHO-TIPABOBBIX JOKYMEHTOB, a Takke TpeOOBaHUs
CTaH/IapTOB U MHBIX HOPMATUBHBIX IOKYMEHTOB.

PexoMenayemMoe KOJIMYECTBO YaCOB HA OCBOCHUE NPOrPaMMbl y4eOHOM AUCHUIIIHHBI:

00s13aTeNbHOM ayIUTOPHOI yueOHOI Harpy3ku oOyyatomierocs 234 yaca;
CaMoOCTOSITeNIbHOM paboThl 117 yacos;
MaKcUMaJbHOU 0011eil yueOHoi Harpy3ku 351 vac.




2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM y4eOHOI TUCHUILIMHBI U BUbI y4eOHOMH padoThl

Bun yueO6Hoii padoThI Kouauuecr
BO YacoB
MaxkcumasnbHasi yueOHas HArpy3ka (scero) 351
O0si3aTesibHAs ayIMTOPHas yueOHasi Harpy3ka (Bcero) 234
B TOM YHCJIE:
KOHTPOJIbHBIE PAaOOTHI 17
CamocTosiTesibHasi padoTa o0y4arierocst (Bcero) 117
B TOM YHCIIC:
BBHITIOJIHEHHE pedepaTa 22
paboTa ¢ yueOHOM U CIIPAaBOYHOM JIUTEPATYpOI 34
CO3JIaHUM MPE3eHTAIUM 12
CO3/IaHHe MOJIeNield MHOTOTPAHHUKOB U KPYTJIBIX TEN 15
pelIeHre BapUaTHBHBIX 33734 22
COCTaBJieHME U peIlIeHue 3aaay OPUKIATHOTO | 9
MPAKTUYECKOT0 COJIEpPIKaHuUs
paboTa c Tabsmiamu bpanuca 3

Ilpomesicymounas ammecmayus 6 popme NUCbMEHHO20 IK3IAMEHA




2.2. TemaTuyeckuii miaH o0meodpazoBaTebHON TUCIIUNIMHBI

«Marematuka» (234 )

KoJ1-BO ayquTOpHBIX 4acoB

B ToM uucie

HanmenoBanue pa3nenos Beero KonTpon
Teopus | pHBIE
paboThl

BBenenue 2 2 -
Paspen 1 Pa3Burue nmoHsaTus o yucie 10 9 1
Paznen 2 Kopnu, crenenu u norapudmer 30 29 1
Paznen 3 DyHKIIUH, UX CBOMCTBA U TpaduKu 22 21 3
Pa3nen 4 OCHOBBI TPUTOHOMETPHHU. 25 23 2
Pasnen 5 KomOunaropuka 5 5 -
Pa3nen 6 [IpsiMBbI€ M IIJIOCKOCTH B IPOCTPAHCTBE 18 17 1
Paspnen 7 KoopauHatsl 1 BEKTOPHI 12 11 1
Paznen 8 Hayana MmatemaTuyeckoro aHaiusa 20 18 2
Paznmen 9 WuTerpan u ero npuMeHeHne 12 11 1
Paznenl0 | DnemeHTHI TeOpUHU BEPOSTHOCTEH U CTATUCTUKU 8 8 -
Paznenlll | YpaBHeHHS U HEpaBEHCTBA 18 17 1
Pazgenl2 | MHOTOTpaHHUKH | KPYTJbIE Tela 25 22 3
Pasznenl3 | DneKkTUBHBIN Kypc. Pemenue 3a7a4 12 11 1

IIPOU3BOJICTBEHHBIM COJICPKAHUEM.

[ToBTOpEHUE 15 15 -

HTroro 234 217 17




HaumeHoBaHue pa3iesioB U Conep:xxanue y4eOHOro MmaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
TeM CaMOCTOSITEIbHASI pa60oTa 00yJYaAIIMXCS) 4YacoB | OCBOCHHUS
BBenenue Conep:kanue y4yeOHOro MmarepuaJa: 2
Beenenue. MareMaruka B HayKe, TEXHUKE U IPAKTUYECKOU AesATenbHOCTH. Llenu u 3anaun 2 1
M3YYECHUSI MAaTEMaTHKU B YUPEKICHUSIX Ha4alIbHOTO U CPEIHETr0 MpodeccnoHanIbHOTO
o0Opa3oBaHUs
Pa3gen 1.Pa3BuTHe NOHATHS 0 YHCJIE 10
Tema 1.1 Coaeprxanue yueOHOIo MaTepuaJa: 1
Pa3purune nousitust o unciae. | Kmaccuduxarms neldCTBUTENBHBIX YUCEIL. 1
JericTBUA HaJ HATYpaTbHBIMU YHCIAMU 1
Jpobu u Buas! qpobdeit 1
JleiicTBus HaJl IPOOHBIMHU YHCIIAMA 1
Pemennie nmpumepoB ¢ IpOOHBIMH YUCIIAMU 1
CoBMecTHBIC JEHCTBUS HAl JEHCTBUTEILHBIMU YrciiaMu. [[puOmkeHHbIe 3HAaUCHUE U 1
MOTPEUTHOCTb.
[IpoueHTHI ¥ IpONTOPIIUN 1
Pemenue 3a1a4y Ha IPOLIEHTHI 1
Pemienue 3agau Ha mponopuun 1
KontpoabHnas padora Nel «Apudmerrndeckue onepanun HaJl JCHCTBUTEILHBIMU YHCIIAMU 1 2
CamocrosiTe/ibHasA padoTa 00YyYAKIIHUXCH:
1.PaboTa co cpaBouHOM UTepaTypoit 1o reMam: «lIpu3Haku AETUMOCTH YHCEN», 2
«[IpubnuxeHHoe 3HaYEHHE BETUYUHBI U MOTPEIIHOCTH U3MEPEHUII
2.PaboTta co cnpaBouHOW mnuTepaTypod mo Temam: «MCTOpUS OTKPHITHS KOMIUIEKCHBIX 2
YHUCEI.
Paznen 2. KopHu, creneHu u Jorapugmsl 30

Conep:xaHue y4eOHOT0 MaTepHAaJa:




Kopens nN-crenenu.

CaoiicTBa KOpHS N — CTENEHU

KopHu HaTypanbHON CTENEHU U3 YUCIIa U UX CBOICTBA.
[IpeobOpazoBanme BBIpaXEHUN, COIEPKAIINX CTETICHU U KOPHU
Ornpenenenne UPpaLMOHATIBHBIX YPaBHEHUM.

Buasl uppanioHaibHbIX YpaBHEHUN

Pemrenne nppaloHaIbHBIX YPaBHEHUU

[IpuMeHeHne nppalMOHAIBHBIX YPABHEHU NIPY PELLICHUH 3a7a4
Crenenu ¢ paluoOHaIbHBIMU MMOKA3aTEISIMHU.

CBoliCcTBa CTENEHU C PallMOHAIBHBIMU NTOKA3aTEISIMH.

Pemrenue 3a1ay Ha TeMy CTETIEHU C pAllMOHATBHBIMU IMOKA3aTEISIMU.
Crenenu ¢ IeHCTBUTENBHBIMU ITOKA3aTEISIMHU.

CBoiicTBa CTENEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.

Pemrenne 3a1a4 Ha npUMEHEHNE CBOMCTB CTEIECHH.
Onpenenenue norapudma yucia.

Brruncnenue norapudma yucna.

Pemenue 3a1a4y Ha TeMy JorapuQMbl YrCIa.

OcHoBHOE JIorapupMuIecKoe TOKIECTBO.

CgoiictBa Jiorapudmos.

OcHoBHBIE CBOICTBa JOrapu(PMOB.

Hcnons3oBanne CBOMCTB Jiorapudma

Pemienue 3a1a4 Ha MpUMEHEHUE CBOMCTB Jlorapugma.
Jlorapudmuueckue BbIpaxeHUS

[IpeobpazoBanue JorapupMUIECKUX BHIPAKESHUH.

Pemenue 3amau Ha mpeoOpa3zoBaHue JorapuhMUUECKIX BBIPAKCHHH.
Pemenwne 3a1a4 Ha TeMy KOPEHbB, CTETICHB, JIOTAPU(PMBI.
O6o06maromuii ypok 1mo teme: «KopeHs, CTeneHs, Jorapudmbn
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1,2

KonTpoabHas padora Ne2 «KopHu, creneHu u jorapudmoi»

[

CamMocTosTeIbHas padoTa 00yUAIOIHUXCH:

1.PaboTa co crnpaBoOYHON JTUTEPATypPOi sl COCTABICHUS TaOIUIBI COOTHOIIECHUH paJuaHHOMI

U TPaJyCHOM Mepbl OCHOBHBIX YTJIOB.

2.BrmonHaenue pedepata Ha Temy: «VcTOpusi CTAHOBJICHUS M Pa3BUTHS TPUTOHOMETPUI.

N

[




3.Pabota ¢ Tabnmuuamu Bpanuca Uit BRIYMCIIEHUS CHHYCA M KOCHHYCA.

Pa3nes 3. @yHk1um, MX CBOMCTBA M rpaMKH

22

Tema 3.1
DyYHKIMA U UX CBOMCTBA

Conep:kanue y4yeOHOro MaTtepuaJa:

Oynknuu. O61acTh ONPEACICHUs] 1 MHOYKECTBO 3HAUCHUM.
CaoiicTBa pyHKINN

I'paduxu pynakiun

OO6patHble QyHKIHH

1,2

KonTtpoabHas padora Ne3 «PyHKIMH, HX CBOHCTBa»

Tema 3.2.
CreneHHbIe U TTIOKa3aTeIbHbIE

byHKIIIN

Conep:kanue y4eOHOro MmarepuaJa:

Ompenenenue U CBOMCTBA CTETICHHONW ()YHKIIMH
Onpenenenue Noka3aTeabHON QYHKITUH.

CaoiicTBa U rpaduKy MoKa3aTeIbHBIX ()YHKIIUH.
Pemenue nmpocTelmmx noka3aTeabHbIX YPABHEHHUIA.
Bupl nokasaTenpHbIX YpaBHEHHUM.

Pemenue noka3arenbHbIX YpaBHEHUH.
IToxasaTenbHbIE HEpABEHCTBA

Pemrenne nokasarenbHbIX HEPABEHCTB

1,2

KonTtpouabsHnas padora Ne 4. «CTeneHHbIe M NOKa3aTelIbHbIe (PYHKIMN

Tema 3.3.
Jlorapugmuueckue QyHKIHIH

Conep:kanue y4yeOHOro MaTrepuaJa:

Onpenenenus JorapuPpMuUUEcKux GyHKIHNA

CgoiictBa 1 rpaduku JjorapupmMudeckux ¢yHKIIHHA
Jlorapudmuueckue ypaBHEHUS

Pemenue nmpocreimmx norapupMUIECKUX ypaBHCHHUH.
Pemenue norapupMudecKkux ypaBHECHHIA.
Jlorapudmudeckue HepaBeHCTBA

Pemenue norapupMuveckux HEPaBEHCTB
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1,2

KonTtpoabsnas padora NeS «/Iorapupmudeckue pyHkunm»




Pa3nesa 4.0cHOBbI TPUTOHOMETPHH.

N
a1

Tema 4.1.
OcHOBHBIE
TPUTOHOMETPUUECKHUE
TOXKJIECTBA

U UX IpeoOpazoBaHHUe.

Tpuronomerpuyeckue
GyHKIHIH.

Conep:xaHue y4eOHOT0 MaTepHAaJa:

[EEN
N

Panuannas u rpagycHas Mepa yria.

Cunyc, KocuHyc yuciaa. TaHreHC U KOTaHTE€HC YUCIIa.
OCHOBHBIE TPUTOHOMETPUUIECKUE TOKIECCTBA

®opmyJibl IPUBEACHUS, CI0KEHHUS, IBOMHOTO yTJIa.
[TpeoOpa3oBaHust MPOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAYKEHHI
Omnpenencune GyHkuuu Yy = SinX, e€ cBoiCTBa U rpaduk
Omnpenenenue GyHKIUU Y = COSX, €€ CBOHCTBA U rpaduk
Omnpenenenus GpyHkiuu Y = tgxeé cBoiicTBa u rpaduk
Omnpenenenus GyHkuuu Y =ctgX e€ cBoiicTBa u rpaduk
[TpeoOpazoBanms rpad)UKOB TPUTOHOMETPUUECKHUX (DYHKITHI
O6o06maromuit ypok 1o teme: «OCHOBBI TPUTOHOMETPUN

1,2

KonTposbHas padora Ne6 no ajnreope «OCHOBbI TPUTOHOMETPUIDY
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CamocrosiTesibHast paboTa 00y4arOIIMXCs

1.Pabora ¢ yuebHoi1 utepaTypoit mo reMam: «CyMMa HECKOJIBKUX BEeKTOpOB. [IpaBuiio
napaienenumnenay, «lIpoeknus BekTopa Ha och. BekTopHOE 3agaHue NpsIMBIX U TUIOCKOCTEN

B [IPOCTPAHCTBE)

2.BrimonHeHue u 3ammura pedepara mo teme «cTopust pa3BUTHS CTEPEOMETPHI.
3. M3roToBieHue 1€MOHCTPAIMOHHON MOJIEIU K TEOPEME O NIEPECEUCHUH ABYX IMIOCKOCTEN

TPETHEN.

[ep}

Tema 4.2

Conep:kanue y4eOHOro marepuaJa:

13




Tpuronomerpuueckue
YPaBHEHHUS U HEPABEHCTBA

OOpatHble TpUTrOHOMETpUYECKHE (YHKIIMU: APKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIa
Pemenne npumepoB Ha MOHATHS apKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIa
IIpocreiire TPUrOHOMETPUYECKUE YPABHEHUS: COSX=a

VYpaBHenwue Sin X=a

VYpaBHeHue tg X=a

VYpaBHenue ctg x=a

IIpocreiine TPUrOHOMETPUYECKHE HEPABEHCTBA

Pemenne TpUroHOMETpUYECKUX HEPABEHCTB

Pemenne TpUroHOMETpUUECKUX ypaBHEHUH, CBOJAIINXCS K KBaIpaTHOMY YPaBHEHHIO
Pemienne ogHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHUH

O6o06maromuit ypok mo Teme: «Penienne TpuroHoOMeTpUYeCKUX YpaBHEHUI U HEPAaBEHCTBY

1,2

KonTtpoabHnas padora Ne 7 «PemieHne TpUroHOMeTPHYECKUX YPABHEHH I H HEPABEHCTB»
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CamocrosiTesibHast paboTa 00y4arOIIMXCH

1.Pabora co cripaBoOYHO IUTEpATypOil IO COCTABJICHUIO TAOIMITBI 3HAUCHHUH 0OpaTHBIX
TPUTOHOMETPHUECKUX (DYHKIIMNA OCHOBHBIX YTJIOB.

2.Pabora ¢ yueOHOI U CipaBOYHOM JUTEpaTypoil mo Teme: «DopMyItbl AJ1si OOpaTHBIX
TPUTOHOMETPHUECKUX (DYHKIIUI».

3.IToaroroBka K KOHTPOJILHOH paboTe

NN DNDN

Pazpea 5.
Kom0nnaropuka

Conep:xanue yueOHOro MaTepuaJa:

OcHOBHbBIE OHATHSI KOMOMHATOPUKHU

3azaum Ha MOJCYET YKCia pa3MEeIIeHUH, TEPECTaHOBOK, COYETaHUI
Pemenwue 3anay Ha nepebop BapruaHTOB

®opmymna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 PHUITEHTOB
«PenieHue 3a1a4 0 IPUMEHEHNUEM OCHOBHBIX MOHITHI KOMOMHATOPUKNY;

ik

1,2

Pa3znen 6.IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

18

Tema 6.1
BBenenue B crepeoMeTpuro

Coaep:xanue yueOHOro MarepuaJa;

[ToBTOpEHME Kypca reOMETPUU OCHOBHOM IITKOJIBI ¢ YU€TOM 3HAHHH, HEOOXOUMBIX IS
M3y4YEHUs CIIEHHABHBIX PEIMETOB
OCHOBHBIE IOHATHUS U AKCHOMBI CTEPEOMETPUU U UX CBSI3b C IJIAHUMETPUEN

1,2

Tema 6.2

Conep:kanue y4eOHOro MmarepuaJa:

16




IIpsiMBIE U TUIOCKOCTH B
IIPOCTPAHCTBE

B3aumHoe pacnonoxeHue JByX NpsIMbIX B IPOCTPAHCTBE

[TapannenbHOCTh NPSIMOI U TIIIOCKOCTH

CkpeuuBaroniyecs npsiMple.

VYron Mexay npsMbIMU

[TapayuenpHOCTB IUIOCKOCTEN.

CaolicTBa mapauieNIbHbIX IOCKOCTEHN

IlepneHUKYISAPHOCTD NPSMOM U INIOCKOCTH

[Ipu3Hak neprneHIUKYISIPHOCTH MPSMON U TNIOCKOCTH

IlepnieHIUKyNsIp ¥ HAKJIIOHHAS K IUIOCKOCTH, TPOEKIIMS HAKJIIOHHOM K IIJIOCKOCTH
[lepnenuKynsp U HAKIOHHAS K IVIOCKOCTH, MMPOEKINS HAKIIOHHOH K IIJIOCKOCTH
VYroia Mexay IpsMOM U INIOCKOCTBIO

JIByrpaHHbIN yTOJ. YTOJI MEXKIY MIOCKOCTSIMU

IlepneHUKYISAPHOCTD IBYX ILUIOCKOCTEN

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJUIETBHBIN TEPEHOC, CHMMETPHS
OTHOCHUTEIBHO IJIOCKOCTU

[IpakTHueckue 3a1a4n Ha MOCTPOCHUE CEUEHUI

RPRRPRRPRPRRPRPRRPRPRREPRERRERRER

1,2

KonTtpoabsHnas pa6oraNe8 no teme «IIpsiMble M JIOCKOCTH B POCTPAHCTBE»

CamocrosiTe/ibHasA padoTa 00YyYAKIIHUXCH:

Coznanue npeseHTanuu mno teme: «VcTopusi CTaHOBIECHUS KOMOUHATOPUKH.
Coznanmne npe3eHTarmu «Buasl KoMOWHAIIHI.

Pabora ¢ nomonHUTENBHON TUTEPAaTypOi O Teme: «CoYeTaHus ¢ TOBTOPEHUSMU.
Brimonaenue pedepara o teme: «Ku3Hp u HaydHas aestenbHocTh M. HproToHaY.

14

Conep:xaHue y4eOHOT0O MaTepHAaJa:

12




Pazgen 7
Koopaunatsl 4 BeKTOpBI B
NMPOCTPAHCTBE

[IpsmoyronbHas (1ekapToBa) CUCTEMa KOOPIMHAT B IPOCTPAHCTBE
dopmyiia pacCTOSHUS MEXIY IBYMs TOUKaMHU

Koopaunats!l cepeHbl 0OTpe3ka

Bekropel. Moaynbs BekTopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOpOB. Y MHOXKEHHME BEKTOpA Ha YHCJIO.

VYros Mexay AByMsl BEKTOpaMHu

Koopaunats! BekTopa

CBA3b MEXly KOOpAMHATAMH BEKTOPOB U KOOPAWHATAMHU TOYEK
CkansipHO€ TPOU3BENEHNUE BEKTOPOB

Vcnonb30BaHne KOOPAMHAT U BEKTOPOB MPH PEIIEHUN MaTEMAaTUYECKUX U IPUKIIAJHBIX 33134
O6o06maromuit ypok mo teme: «KoopauHaThl U BEKTOPHI»

1,2

KonTtpoabsnas pa6ora Ne 9 no reme «KoopauHaThsl 1 BeKTOPbD)

Rl PR RRPRPRRPRRPRRRER

CamocTosiTesqibHasi padoTa 00y4arOMXCs:

Pabota ¢ yueOHoii tuteparypoii mo temam: «CyMMa HECKOJIBKHX BEeKTOpOB. [IpaBuiio
napasienenumnena», «lIpoekuus Bekropa Ha och. BekTopHOE 3a/1aHie TPSAMBIX U TJIOCKOCTEN
B IIPOCTPAHCTBE)

[ep}

Pa3zgen 8 Hauaia MaTeMaTH4e€CKOro aHAJIM3a

Tema 8.1.
[TpousBonHas GyHKIUU

Conep:xaHue y4eOHOT0 MaTepHAaJa:

[TpouzBoanas. [ToHsiTHE O MPOM3BOIHON (HYHKIIUH.
I'eomerprueckuil 1 GU3NIECKUNA CMBICI TPOU3BOIHOM
VYpaBHeHUe KacaTelIbHOU K rpaduKy ) yHKITMH
IIpou3BogHBIE CYMMBI

[IpounsBoaHbIE pa3HOCTH

IIpon3BoiHbIE TPOU3BEACHHUS

[IpounsBogHbEIE YACTHOTO

[Tpon3BoIHBIE OCHOBHBIX AIEMEHTAPHBIX ()YHKIIHIA
Brruncnenme npon3BoaHbIX

1,2

KonTtpoabsHas padora Ne 10 «Beiunciaenne npou3BogHomn»

Tema 8.2.
IIpuMeHeHne pOn3BOIHON

Conep:kanue y4e0HOro MmarepuaJa:

[TpusnHak Bo3pacranus (yObIBaHMS) PyHKITUH.
Kputnueckue Touku GyHKINN, MAKCUMYMbI I MUHUMYMBI.
Haulbonpiiee u HauMeHbIee 3HAaYCHHUS QYHKITUHA

[E N®)
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CBoiicTBa (DyHKIIMH: MOHOTOHHOCTbD, Y4ETHOCTh, HEYETHOCTD, IEPHOANYHOCTD 1 1,2
[IpuMeHeHne MPON3BOTHOM K UCCIIETOBAHMIO (DYHKIIMA U MOCTPOCHUIO TPahUKOB 1
Crnoxnas ¢pynkuus. [IponsBogHbIe KOMITO3UIMK (HYHKIAN 1
Bropas nmpousBoHasi, ee reoMeTpruIecKuil U GU3NIECKUN CMBICIT 1
CamocTrosiTesibHass padoTa 00y4arOIIMXCH:
Uccnenoanue pyukiun y=Ig X u moctpoenue rpaduka. 4
Pabota ¢ yueOHoii tureparypoii mo temam: «I paduk rapMOHUYECKOTO KOJIeOaHUsI. 6
Cnoxxenue xonebanuii. [Ipumepsr u3 pusnkny; «OOpaTHBIE TPUTOHOMETPUUIECKUE (DYHKITUN.
KonTtpoabsHnas padora Nell «IIpumMeHeHne NPOU3BOJHON K MCCIeI0BAHUIO (DYHKIIHN 1 3

Paznen 9.MHTerpasa u ero npuMeHeHune 12
[TepBooOpaszHass u MHTETPA 2
[IpumeneHne onpeneneHHOro HHTerpaia A HaX0KICHHS TJIOIIaAN KPUBOJIUHEHHOMN
Tpaneuuu 2
dopmyna HeroTona—JleiiOnnia 2 1,2
Ta6uia mepBoOOpa3HbIX. 2
Brruncnenne nepBooOpa3HbIxX 2
ITpuMepbl IpUMEHEHUs! HHTerpasia B PU3UKE U TEOMETPHH 1
KonTpoabnas padora Nel2 «IlepBooOpa3Hasi u uHTErpan 1
CamocTrosiTesibHast padoTa 00y4arOIIMXCH:
Pabota c yuebHoii muTeparypoii mo TeMaM: «I paduk rapMOHUIECKOTO KOJIeOaHusI. 3
Crnoxenune xonebanuii. [Tpumepsl u3 pusznuxm»; «OOpaTHBIE TPUTOHOMETPHUECKUE (DYHKITHI. 2
Pabota c yueOHol muTeparypoii mo teme: «CymMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUIECKON
IIPOrPECCUHN. 2
Pabota c yuebHoIi muTeparypoii mo teMaMm: «HenmpepsIBHOCTh (PYHKITUU B TOUKE U Ha
npomexyTke»; «lIpousBonnsie N-ro nopsaka «Auddepennman GyHKIUN U €ro IPUMEHEHHE.
Pabota ¢ yuebHoii muTepatypoii mo teme: «IIpubimkeHHOe BEIYUCICHUE TPOU3BOTHOM. 4
Coznanue npezeHTanuu Ha TeMy «DU3ndeckuil 1 reOMETpUYECKUI CMBICI UHTETpaliay.
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Pa3nes 10. Dy1eMeHThI TCOPHH BEPOSTHOCTEN U CTATHCTHKH

Co0mITHE, BEpOSTHOCTH COOBITHSI.

CnoxxeHue ¥ YMHOKEHUE BEPOSITHOCTEH.

JluckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ paclpeiesICHUS.
[IpencraBnenne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAaQUKH)
Pemenue 3a/1a4 ¢ IPUMCHCHUCM BCPOATHOCTHBIX MCTOJOB

N EFRFE NN

1,2

Pa3zpen 11.
YpaBHeHUS M HEPABEHCTBA

Conep:kanue y4ye0OHOro MaTrepuaJa:

[EEN
[oe]

PemreHne nTMHENHBIX U KBAJAPATHBIX YPaBHEHUU
PannonanbsHble ypaBHEHHS

Hppauunonaibuble ypaBHEHUS

IToka3arenbHble ypaBHEHUS

Jlorapudmuueckue ypaBHEHUS

Tpuronomerpuueckrue ypaBHEHUS

PaBHOCWJIBHOCTH ypaBHEHUM.

CucreMbl ypaBHEHUI U HEPABEHCTB.

I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
YpaBHeHUs ¢ mapameTpom

PemreHne HepaBeHCTB METOIOM UHTEPBAJIOB

Pemenue 3aga4 ¢ moMoIbI0 ypaBHEHUH U CHUCTEM YpaBHEHUI

PNONNNNNRPNRRRRE R

KontpoabHas pa6ora Nel3 «YpaBHeHHsI 1 HEPABEHCTBA

[N

Pa3znen 12. MHOrorpaHHUKH M KpYILJible Tejia

N
o1

Tema 12.1
MHororpanHuKu

Conep:kanue y4ye0HOro MmarepuaJa:

IlonsiTHE MHOrOrpaHHHUKa

[Ipu3zma. DneMeHThI TPU3MBI.

[1no1mane MoJHON MOBEPXHOCTH IPU3MBI

[Tapannenenunen. Kyo

ITupamuna. OnemenTsl nupamunsl. [Inomans MOBEPXHOCTH NUPAMMUIBI

[IpaBunbHas nupamuga. Terpadap

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHHUKAX (TETpasap, KyO, OKTadp, TOAEKadAp U
HUKOCAdIP).

e

Rl
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KonTtpoabsHnas padora Nel4 «MHOrorpaHHUKH»

Tema 12.2
Tena u noBepxHOCTH
BpAILlCHUS

Conep:kanue y4eOHOro MmarepuaJa:

[MunuHap U KOHYC. Y CEUEHHBIH KOHYC

Konyc n yceueHHbBII KOHYC U UX DJIEMEHTHI

[1nomaas MOBEpXHOCTH KOHYCA U YCEYEHHOTO KOHYyca
[Iap u cdepa, UX ITEMEHTHI U ceUeHUs. Y paBHEHUE ChEphI
BzaumHoe pacnonoxenue chepsl U TUIOCKOCTH.
Kacarenbnas mockocts k cdepe. [Tmomans chepbr
Pemenue 3agau no reme «Tena BpameHus»

PR R RPRRP R R

1,2

KonTtpoabHnas padora Nel5S «Tesra u NoBepXHOCTH BpallleHUsD)

Tema 12.3
N3mepenus B reoMeTpuun

Conep:kanue y4eOHOro marepuaJa:

OOBeM U ero u3MepeHue.

dopMmybl 00beMa Ky0a, IPSIMOYTOJIBHOTO MapasuIeeuIe 1a.
OOBeM MpU3MBI U [IUJIHH/PA

O06BemM UpamMuIbI

O0Bem KoHyca

KonTtpouabHas pa6oraNel6 « U3mepenusi B reoMeTpHN»

RPINDNNDNDN PO

CamocTosiTesibHasi padoTa 00y4arOmMXCs:

PaGora ¢ yuebHoit nuteparypoit mo teme: «I[lomobue Ten. OTHOMIEHUS TUTOIIAIEH
MMOBEPXHOCTEH U 00HEMOB MOJOOHBIX TEI.

CocTaBlieHHE U peIIeHHE 3a/1a4 MPUKIATHOTO U MPAKTUYECKOTO COACPKAHUS.

(o]

Pa3zpen 13.
DJIeKTHBHBIH KyPC.
Pemenue 3anau c
NMPON3BOJACTBEHHBIM
coJiep:KaHUueM.

Conep:kanue y4yeOHOro MmarepuaJa:

[
N

BrruncnurennHple TeHCTBUS

[TpoueHTsI

Pemrenne 3a1a4 Ha IPOLIEHTHI

CocraieHre TEXHOJIOTHUECKUX KapT
[Iponopruuun

Pemenue 3agau Ha mponopuuu

Urenue rpaduxon

3aaun Ha JOTUKY U COOOPA3UTENbHOCTD
[Tnomanu reoMeTpuuecKux GUryp

Pemrenue 3a1au Ha BEIYKMCIICHUE TIOMIAINA C TPOU3BOACTBEHHBIM COJIEP)KAHUEM
Pemienue 3a1a4 Ha BeIYKCICHUE 00beMa GUTYp

RPRRPRRPRRPRRPRPRRRRE
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KonTtpoabsnas padora Nel7 «3agaun ¢ NpoM3BOACTBEHHBIM CO/IePKAHHEM) 1
Paznen 14. Conep:kanue y4ye0OHOro MarepuaJa: 15
Hrorosoe nosropenue Kypca | Kopens u crenenp 1
Pemrenne ypaBHEHUN U HEPABEHCTB 2
ToxnecTBeHHbIE TPe0Opa30BaHUs UPPALMOHATIBHBIX, CTEIIEHHBIX, JIOTapU(PMUYIECKHX, 4
TPUTOHOMETPUUYECKUX BBIPAKEHUH
Teopust BEpOATHOCTH U KOMOMHATOPUKA 1
Pemienue 3a1a4 ¢ NpoU3BOJCTBEHHBIM COJIEPKAHUEM. 2
MHoOrorpaHHMKH U T€ja BpaICHHUS. 2
[TpoOnast muchMeHHas SK3aMeHaIMOHHAs paboTa 3
Bcero: 234/117

s xapaxmepucmuxu ypoeHs 0CB0€HUs Y4eOHO20 MAMepUana UCNOIb3YIOMCs Cledyiowue 0003HAYeHUs:
1 — o3naxomumenvHulil (Y3Hasanue panee U3yYeHHbIX 00BLEKMOB8, CBOUCME);
2 —penpodykmusHblil (8binoaHeHUe OesIMENbHOCMU RO 00PA3YY, UHCMPYKYUU UTU NOO PYKOBOOCHEOM,)

3 — npodykmueHblil (NIAHUPOBAHUE U CAMOCMOIMENbHOE 8bINOIHEHUE 0esIMeIbHOCIU, PeleHUe NPOOIEMHbIX 3a0at)




3. XAPAKTEPUCTHUKA OCHOBHbBIX BU/10B
AEATEJBHOCTU CTYAEHTOB

Coaep:xxanue 00y4yeHus

XapakTepuCTHKA OCHOBHBLIX BUI0B
AeATeJbHOCTH o0ydaromerocsi (Ha
YPOBHE Y4eOHBIX J1eiiCTBHI)

BBEJAEHUE
BBenenue ] O3HakoMIIeHHE c POJIBIO
MaTeMaTHKH B  HayKe, TEXHHKE,
DKOHOMHUKE, MH(POPMAITMOHHBIX
TEXHOJIOTHUSIX U MPAKTUYECKON
JESATEILHOCTH.
] O3HakoMJIEHHE C IEeIIMH |

3a/layaMy U3yYCHHUS] MATEMATUKU TpU
ocBoeHun  mnpodeccuit  CIIO wu
crneruanbHocTen CIIO.

AJI'EBPA

Pa3BuTHne noHATHSA 0 YHCIIE

u BrinonnsaTe apudmeTnueckue
NEUCTBUS  HaJ  4YMCIaMH, coueras
YCTHBIE U TUCbMEHHBIE TPUEMBI;

m HAXOJIUTh IPUOITMIKEHHBIC
3HAUCHUS BEIWYMH W TOTPEIIHOCTH
BBIYUCIICHU (abcomroTHas u
OTHOCUTEJIbHAS); CPABHUBATH YHCJIOBBIC
BBIPAKCHUS,

m HaXOIUTh OIINOKHU B

npeoOpa3oBaHUAX W BBIYHCICHHSIX
(oTHOCHUTCS KO  BCeM  IyHKTam
IPOTPAMMBI).

KopHu, crenenu, sorapugmsl

n O3HAaKOMHUTBCA  C  TOHATHEM
KOpHA N-i  CTENEHW, CBOMCTBAMHU
paJMKaIoOB U C MPAaBWJIAMHU CPAaBHEHHEM
KOPHEH.

n @opMyJIHpOBaTh  ONPEIAECICHUE
KOpHSI U CBOWCTBA KOpPHEW. BBIYMCIATH
Y CPaBHUBATh KOPHHU, AEJIaTh NMPUKHUIKY
3HaueHus: KopHs. IIpeoOpa3oBbIBaTh
YUCJIOBbIE W OYKBEHHbBIE BBIPAXKECHHUS,
coziepXaIire paguKabl.

n BbITONHATH pacyeTsl o
dbopmyniaMm, coliepKaluM — pauKaibl,
OCYIIECTBIISIS HEOOXOIMMBIE
MOJICTAHOBKH M MPE0Opa30oBaHUsl.

n Onpenensatb PaBHOCHJIBHOCTD
BBIDQXKEHUNW C paaukagamu. Pemars
UPpALMOHAIbHBIE YPABHEHUSI.




] O3HAaKOMHUTBCI €  TNOHITHEM
CTCIICHU C JICUCTBUTEILHBIM
MoKa3aTeJieM.

] HaxoguTe 3HAYEHUS CTEICHH,
WCTOJIb3YS npu HEOOXOIMMOCTH
MHCTPYMEHTAJILHBIE CPEJICTBA

] 3anuceiBaTh KOPEHb N-U CTENECHU
B BHJE CTENEHU C  JAPOOHBIM
nokaszaresieM U Hao00poT.

] DopMynUpPOBATH CBOMCTBA
creneHeW. BpluucaaTh CTEONEHU C
palMoOHAIBLHBIM TIOKa3aTesieM, JelaTh

IIPUKUJIKY 3HAYCHUS CTEIICHHU,
CpaBHUBATh CTEIICHU.
| [IpeoOpa3oBbIBaTh YKCIOBBIE U

OYKBEHHBIC BBIPAKEHHUS, COCpKaIIUe
CTEIICHU, IPUMEHSA CBOWCTBa. Pemarh
MOKa3aTeIbHbIC YPABHEHHUS.

O3HaKOMHUTBCS C TNPUMEHEHHUEM
KOPHEW U CTEIECHEU IPU BBIYMCICHUU
CpeIHMX, [pU [JEJICHUM OTpe3Ka B
«30JI0TOM CEUCHUN. Pematp
MPUKJIAJHBIE 33Ja4d  HA  «CIIOYKHBIC
MTPOLICHTBI

IIpeoOpa3zoBanue ajredpandecKux
BbIpasKeHH

| BrinonHsTh npeoOpa3oBaHUs
BBIpAKCHUM, TNPUMEHSIT  (POpMYyIIbI,
CBSI3aHHEIE CO CBOMCTBAMH CTEIICHEU U

JorapugmoB.

Omnpenensarsb o0nacThb
JIOTTYCTHMBIX 3HAYEHUH
JorapupMuIECKOro BBIPKEHUSI.

PemaTp orapudgmuyeckrue ypaBHEHHUSI.

OCHOBbBI TPUTTOHOMETPUU

OCHOBHBIC MIOHATUHA

| N3yunte  paguvaHHbIl ~ METOJ
WU3MEPEHUS YII0B BpallEHUS U UX CBSI3b
¢ rpaaycHoi Mepoi. M3o0paxaTh yribl
BpAILICHUS HA OKPYHOCTH, COOTHOCUTH
BEJIMYUHY YTJIa C €r0 PACIIOJIIOKECHUEM.
] @opMynUpOBaTh  ONPEIEICHHUS
TPUTOHOMETPUUECKUX  (GYHKUMNA  AJid
VIJIOB MOBOPOTa M ISl OCTPBIX YTJIOB
NPSIMOYTOJIBHOTO ~ TPEYTrOJIbHUKAa U
OOBACHSTH UX B3aUMOCBSI3b.

OcHOBHBIE
TPUTOHOMETPHYECKHE

| HpI/IMCH}ITL OCHOBHBIC
TPUTOHOMCTPHUUYCCKUC TOXIACCTBA JJIA




TOKIAECCTBA

3HAYEHUU
byHKIM 10

BBIYUCIICHUS
TPUTOHOMETPUYECKHUX
OJHOU U3 HUX.

IIpeoOpa3oBanusi MpoCcTEHIINX
TPUTOHOMETPUYECKUX
BbIPaKeHUM

] N3yunth OCHOBHBIE (HOPMYIIBI
TPUTOHOMETPHUH: (OPMYIIBI CIIOKEHUS,
YABOEHHUS, MpeoOpa3oBaHUs CYMMBbI
TPUTOHOMETPUUECKUX  (PYHKIMH B
MPOU3BEACHUE W  TIPOM3BEICHUS B
CYMMY U MPUMEHSTh MPH BBIUYUCICHUU
3HAYCHUS TPUTOHOMETPUIECKOTO
BBIPAKEHUS U YIIPOIICHUS €ro0.

] O3HAaKOMHTHCS CO CBOMCTBAMU
CHUMMETPUM TOUEK HA €TMHUYHOU
OKPYKHOCTH ¥ IPUMEHSTh UX JIJIS
BBIBOIA ()OPMYJT IPUBEICHUS.

IIpocrenmmue
TPUTOHOMETPHUYECKHE YPABHEHHS U
Hepagencmea

u Pemate mo ¢dopmynam u 1o
TPUTOHOMETPUUECKOMY KpyTy
npocTenime TPUTOHOMETPUUYECKHE
ypaBHEHUSI.

u [Ipumensate  oOlue  METOJbI
pelieHrs ypaBHEHUM (NIpUBEICHUE K
JUHEWHOMY,  KBaJpaTHOMY,  METO]
pa3lIOKEHUS] HA MHOMKUTENIH, 3aMEHbI
MEPEMEHHOM ) npu peILIeHUn
TPUTOHOMETPUUECKUX YPABHEHUM.

| OTmeuaTh Ha Kpyre peleHus
IPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABEHCTB.
APKCHHYC, aPKKOCHHYC, APKTAHICHC | W O3HaKOMUTBCS  C  TOHATUEM
qHCIa oOpaTHBIX TPUTOHOMETPUUECKUX
dynxmi,
n N3yunth OIpeeNICHUs

apKCHHYyca, apKKOCHHYyCa, apKTaHTeHCa
yucia, opMyIHpOBaTH UX, U300paKaTh
Ha €IMHUYHOU OKPYKHOCTHU, TPUMEHSATD
IIPU PEIICHUU YPABHEHHM.

®YHKIIMN, X CBOUCTBA U TPA®UKH

DOyHKIUH
IHousiTve 0 HeNMPEPHLIBHOCTH PYHKIUMU

u O3HaKOMUTBCS €  TOHSATHUEM
EePEeMEHHOM, IpUMepamMu
3aBUCUMOCTEN MEXy IEPEMEHHBIMH.

u O3HAaKOMUTBCS C  TOHSATHUEM

rpaduka, onpenensTh IPUHAIC)KHOCTD
Touku Tpaduxy Qyskuu. [lo Gopmyne
npocTeiinel 3aBUCUMOCTH OTPEIENATh
BUg ee rpadpuka. Breipaxare 1o




dbopmysne oOIHY TIEpEMEHHYIO dYepe3

JpyTHe.
m O3HAKOMUTBCA C OMpPEACIICHUEM
byHKIMH, dhopMyIHpoBaTh €ro.

Haxoguth o00macTte omnpeneneHus u
00J1acTh 3HaYCHUN (QYHKIINH.

CBoiicTBa pyHKIIMH.
I'padpuueckass uHTEpHIPETALIUSA.
IIpumepbl QyHKIMOHAIBHBIX
3aBHCHMMOCTEN B peajibHbIX
npoueccax u sABJICHUX

u O3HaKOMUTBCS C  MOpUMEpaMu
(GYyHKUMOHATIBHBIX ~ 3aBUCUMOCTEN B
pea’bHBIX MpoleccaX U3 CMEXKHBIX

JTACLUATLINH.
] O3HAKOMUTHCS C
JTOKa3aTeIbHBIMU pacCcyXJIeHUSIMU

HEKOTOPBIX CBOWCTB JIMHEWHOW W
KBaJPaTUYHOW (YHKIUNA, TPOBOJIUTH
VCCIICOBAHUE JIMHEWHOW, KyCOYHO-
JUHEWHOU, JpOOHO - JIMHEHHOW U
KBaJpaTUIHON (YHKIMM, CTPOUTH HX
rpa¢uku. CTpouTh U 4yUTaTh rpaduku
dbynkuit. UccnenoBath QyHKIIUN.

u CocraBnsate B (QyHKIMM 1O
JAHHOMY YCJIOBHUIO, pelIaTh 3a/ladyd Ha
IKCTPEMYM.
n BrinonHsate npeoOpa3oBaHus
rpaduka QyHKIHH.

OoOpatHble pyHKIIMU | 3yuuts nowamue obpamuol

@yHKyuu, ONPENENsATh BUI U CHMPOUNb
epaghuxk obpamuou yHKyuu, HAxXo0umv
ee obracmv onpedeneHuss u 00aACMb

SHAYEeHUU. [TpumensTH CBOMCTBA
byHKUMN pu UCCIIEIOBAaHUU
YPaBHEHUN W TpU PELICHWM 33/1ad Ha
DKCTPEMYM.
] O3HakOMHUTBCS  C  TOHATHEM
CIIOKHOW (DYHKITHH.

CreneHnnble, moKa3aTeJbHbIE, | Beraucnsate 3HadeHus QyHKIuu

Jorapupmuyeckue u
TPUIrOHOMeETPUYEeCKHEe PYHKIIMH.
OOpaTHble TPUTOHOMETPUYECKHE

GyHxkumn

10 3HA4YeHMIO apryMeHTa. OmnpenensTh
MOJIOXKEHUE TOYKM Ha Tpaduke 1Mo ee
KOOpJIMHATaM U Ha00OPOT.
| Hcnonb30BaTh CBOMCTBA
byHKIIUH I CpaBHEHUs 3HAYCHUU
cTerneHeu u Jorapu@mos.

m Ctpouth TpaduKH CTENEHHBIX |
Jorapu@mMuyecKux PyHKIIUN.
m Pemats MOKa3aTelbHbIC U

Jorapu(pMuUIecKue ypaBHEHUS U




HCPaBCHCTBA 10 HU3BCCTHBIM

AJITOPUTMAaM.
| O3HaKOMHUTBCS C  TOHATHEM
HENPEPBIBHOU MEPUOANYECKOU

dbynkiuu, GopMyIMpoBaTh CBOWCTBA
CMHyca M KOCHHYyCa, CTpPOHWTHh WX

rpaduKH.
m O3HAaKOMUTBCS  C  TIOHATHEM
TapMOHHYECKUX KOJIeOaHMi U

npUMepaMu rapMOHUYECKHUX KOJeOaHui
JUIS OTHCaHUs MPOIECCOB B (pU3MKE U
JIpYTrux 00NacTAX 3HAHUS.

| O3HaKOMHUTBCSI  C  TOHATHEM
pa3phIBHOW TEPHOIUYECKON (DyHKITHH,
(dbopMynupoBaTh CBOWMCTBA TaHIEHCa U
KOTaHI€HCa, CTPOUTD UX IpauKH.

| [IpuMeHsaTh, cBoOMCTBA (DYHKIUN
TUTSI CpaBHEHUS 3HAYCHUN
TPUTOHOMETPUUECKUX (PYHKIUH, AJid
peuieHus TPUTOHOMETPUUECKUX
YPaBHCHUU.

] Crpouth rpaduku  0oOpaTHBIX
TPUTOHOMETPUUECKNX  (QyHKOMH  u
OTpeAeATh Mo rpadukam UX CBOMCTBA.
u BoinonusaTe npeobpa3oBaHne
rpadukoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTe ILHOCTH

| O3HaKOMUTBCS C IIOHATHEM
YHCJIOBOM IIOCJICA0BATCIIbHOCTH,
crocobaMu ee 3aJaHHsA, BIYMCICHUAMUA
€€ YJICHOB.

| O3HAKOMUTBCS C IIOHATHUEM
npeaecia rmocjacaoBaTCIIbHOCTH.
| O3HAaKOMHUTBCS C BBIUHMCICHUEM

CYMMUBEI OECKOHEYHOI'0 YHCIOBOIO psaga
Ha IpumMepe BBIYMCJIICHUA CYMMEI

OECKOHEUHO yOBIBaIOIICH
F€OMETPUYECKON IPOTrPECCUMU.
| Pemats 3amauu Ha OpUMEHEHHE
dbopmyIibl CYMMBI OECKOHEUHO
yOBIBaIOIIEH F€OMETPHUYECKOMN
IIPOTPECCHH.

IIpou3BogHasi M ee MPUMEHEHUE ] O3HaKOMHUTBCS  C  TOHSITUEM
MIPOU3BOJHOM.

u M3yuuts u dopmynanpoBath ee




MEXAHUYECKUA W  TF€OMETPUUYECKUU
CMBICJI, U3YYHUTh AJITOPUTM BBIUUCIICHUS
MIPOU3BOJIHON HA TIPUMEPE BHIYUCICHUS
MTHOBEHHOM CKOPOCTHM U YIJIOBOTO
Kod(pduireHTa KacaTeIbHOM.

m CocTaBisTh ypaBHEHUE
KacaTeIbHON B OOIIEM BHIC.

m  Beryuurs npaBuiia
nuddepeHupoBanus, Ta0IUILy

MIPOU3BOIHBIX AIEMEHTAPHBIX (YHKITHMA,
npuMeHsATh 1ia  audepeHnmpoBaHus
GyHKIWNA, 11 COCTABIICHUS YPaBHEHUS
KacaTeIbHOM.

| N3yunte TEOpEMBI O  CBSI3M
CBOMCTB (DYHKIIMM W TPOU3BOIHOM,
dbopMyIupOBaTh UX.

] [IpoBOAUTH c MTOMOIIIBIO
POU3BOJHON HCCieIoBaHUEe (YHKIINH,
3a7aHHOM (HOPMYIIOH.

] YcraHaBiIuBaTh CBSA3b  CBOMCTB
GyHKUMM W TPOU3BOJHOM MO HX
rpadukam.

| [IpumeHATs TPOU3ZBOAHYIO IS
pelIeHusT  3a/Ja4  Ha  HaxO0XKICHHUE
HanOOJIBIIIETO, HAUMEHBIIIETO 3HAYCHUS
Y HA HAXO0XKJICHUE SKCTPEMYMa.

ITepBooOpa3Has 1 HHTErpaJ

| O3HaKOMHUTBCA  C  MOHSTHUEM
MHTErpajia u NepBoOOpa3HOM.

] N3yunth mpaBuia BBIYUCICHUS
nepBooOpasHoit u Teopemy HproToHa-

JleOnwmIIA.

] Pemate  3amaum  Ha  CBA3B
NepBOOOPA3HON U €€ C MPOU3BOIHOM, Ha
BBIYKCIICHUE  MEepBOOOpa3sHOM A

JaHHOU (DYHKITHH.

| Pemate 3amaum Ha nNpuUMEHEHUE
WHTEerpajia TS BBIYHCJICHUS

(bU3NYECKUX BEJIMYWH U TUIOIAICH.

YPABHEHUSI 1 HEPABEHCTBA
YpaBHeHHUs M CUCTEMb]I YPABHEHU | W O3HaKOMUTBCA € MPOCTEHUITUMHU
HepaBeHcTBa M cHCTEMBI HEPABEHCTB | CBEJICHUSMH O KOPHSIX aJlreOpanyecKux
C IByMS lepeMeHHbIMH YPaBHEHUH, C MOHSATUSIMHU
HCCIICIOBAHUSI YPABHEHUHW W CHUCTEM
YPaBHCHUU.

u N3yuuth TEOPUIO




PaBHOCUJIBHOCTM ypaBHEHUW H €€

MIPUMECHEHHE. [ToBTOPUTH 3aMuCh
pELICHUsI CTaHJAPTHBIX  YPAaBHEHUM,
MpueMbl TIPeoOpa3oBaHUsl ypaBHEHUMN
U8 CBEICHHMST K  CTaHJApTHOMY
YPaBHEHHIO.

| Pemate palMoHaJbHbIE,
MppalMoOHaIbHbIE, TOKAa3aTelIbHbIE U
TPUTOHOMETPUYECKUE  ypaBHEHUS U
CHCTEMBL.

] Hcnonp30BaTh CBOMCTBA 51
rpadukn  GYHKOUA IS PEIICHUS
ypaBHeHu.  [IOBTOpUTH  OCHOBHBIE

IMPpHUEMBbI PCIICHUS CUCTCM.

| Pemiats ypaBHEHUs, NpPUMEHSIS
BCE MIPUEMBI (paznoxkeHue Ha
MHOXHUTENH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA,
rpaduyecKuil METo.).

| Pemate cucrembl  ypaBHEHUH,
MPUMEHSIS pa3JInyHbIE CIIOCOOBI.

O3HaKOMUTHCS C OOIIMMHU BOIPOCAMHU
pelleHus] HEPABEHCTB U HCIIOJIb30BAHUSA
CBOMCTB U rpadukoB (QyHKUUN TpU
pelIeHnr HEPaBEeHCTB.

m Pemars HepaBeHCTBa U CUCTEMBI
HEPAaBEHCTB, MPUMEHSS  pa3IMYHbIC
CHOCOOBI.

m [TpumeHsTH MaTeMaTH4eCcKre
METOBI JUIs pEIICHUs COJIepKATEIbHBIX
3a7a4 U3 pa3IMYHBIX 00JIacTel HAYKU U
NPaKTUKH. WuTepnperupoBathb
pe3yabTaThl, YYUTHIBATh  pPEajbHbIC
OTpaHUYEHUSI.

3JEMEHTbI KOMBUHATOPUKHU, TEOPUHA BEPOSITHOCTEH M
CTATUCTHUKH

OcCHOBHbIE IOHATHSA KOMﬁI/IHaTOpl/IKI/I

| N3yunth IpaBUJIa
KOMOMHATOPUKH U MPUMEHITh NpU
peleHnyu KOMOMHATOPHBIX 3a/ad.

n PemaTts KOMOMHATOpHBIE 337auu
METOJOM Tnepebopa U 1O MPaBUIY
YMHOXEHHUSL.

n O3HaKOMUTBCS C  HOHATUAMHU
KOMOMHATOPUKH: pa3MelIeHUSMH,
COUCTAHUSIMM M TIEPECTAHOBKAMHM U




dbopmyrIamMu 11 UX BEIYUCIICHUS.

| OOBICHATD u MIPUMEHSITh
dbopmybl JUISL BBIYHCIICHUS
pa3MelIeHUH, NIEPECTaHOBOK U
COYETaHUU MPU PELICHUU 3a/1a4.

] O3HakomMuTecs ¢ OMHOMOM
HproToHa u TpeyronsaukoM Ilackans.

] Pemare mpaktrueckue 3amauu C
WCIIOJIb30BAaHUEM TIOHSATUH W TPaBUI
KOMOWHATOPHKH.

DJIeMeHThI TEOPHH BePOSITHOCTE

| N3yunth KJIACCUYECKOE
OIPENICJICHUE BEPOSITHOCTH, CBOMCTBA
BEPOSITHOCTH, TEOPEMY O  CyMME
BEPOSTHOCTEH.

n PaccmotpeTs [IPUMEPEI
BBIUMCJICHUSA BEpPOATHOCTEW. Pemarh
3a7layd Ha BBIYHUCIICHUE BEPOSITHOCTEU
COOBITHH.

IIpencraBienne JaHHbIX (TA0JULbI,
AMATPAMMBI, TPAPUKH)

| O3HaKOMUTHCS C MMpeACTaBJICHUCM

YHCIIOBBIX JTAHHBIX u ux
XapaKTePUCTHKAMH.

m Pemarh npakTHyecKue 3aJaud Ha
00paboTKy YUCJIOBBIX JAHHBIX,

BBIYHCJICHUC UX XAPAKTCPUCTHUK.

I'EOMETPUA

IIpsimMble U JIOCKOCTH B
NPOCTPAHCTBeE

m  DopmymupoBaTh W TPUBOJHTH
JOKa3aTeNbCTBa MPU3HAKOB B3aMMHOTO
PACIONIOKEHUS MPSIMBIX U IJIOCKOCTEH.
PacriozHaBath Ha yepTekax M MOJACISIX
pas3In4HbIC clry4au B3aUMHOTO
PAcCIONOKEHUST TMPSIMBIX U TIOCKOCTEH,
apryMEHTHPOBATH CBOU CYXKJICHUSI.

m  DopmymupoBaTh  ompenecHus,
NPU3HAKA U CBOMCTBA MapaUIeIbHBIX H
HepIEHINKYISIPHBIX IUTOCKOCTEH,
JBYTPaHHBIX U JTHHEHHBIX YTJIOB.

u BEBINONAHATE TOCTPOEHUS  YTJIOB
MKy  TPSIMBIMH, npsMod U
TUIOCKOCTBIO, MEXIY IIOCKOCTSIMH IO
ONMMCAaHWIO M paCIO3HaBaTh HX Ha
MOJICTISIX.

m [IpumeHaTh TPU3HAKH u
CBOMCTBAa pACTIOJNIOKEHHUS TPSAMBIX U
IUIOCKOCTEH TP  peIICHHH  3ajad.
N306paxath Ha PUCYHKax U




KOHCTPYUPOBATH Ha MOJIEIISX
MEepPNeHIUKYJISIPbl W HaKJIOHHBIE K
IJIOCKOCTH, TIpsIMblE, MapajlielibHbIC
IJIOCKOCTH, VYIJIBI MEXIy MpAMON U
IJIOCKOCTBIO u 000CHOBEIBATh
MIOCTPOECHHUE.

| Pemiate 3agaud Ha BBIYMCIICHUE
reOMETPUUECKUX BeIWYMH. ONUCHIBAThH
pacCTOSIHUE OT TOYKM /10 IJIOCKOCTH, OT
MIPSIMOU bi (o) IIOCKOCTH, MEX Y
IJIOCKOCTSIMH, MEXK/Ty CKPEITHMBAIOIINMU
NPSAMBIMHA, MEXAY IMPOU3BOJBHBIMU
¢durypamu B poCTPaHCTBE.

| dopMynupoBaTh U JOKa3bIBaTh
OCHOBHBIE TEOpPEMbl O PACCTOSHHUSIX
(TeopeMbl CyIIECTBOBaHUS, CBOMCTBA).
N3o0paxkath Ha uepTexkax W MOJEIAX
paccTossHUST W OOOCHOBBIBATH  CBOM
cyxnenus. Onpenensitb U BBIUUCIATH
pacCTOsTHUS B MIPOCTPAHCTRE.
[IpumeHsTe GoOpMyJbI U TEOPEMBI
MJIAHUMETPUHM JIJISI pEIIeHUS 3a/1a4.

| O3HAaKOMUTBCS €  IIOHSITHEM
MapajieIbHOTO MPOSKTUPOBAHUSA U €TO
cBoMcTBaMU. Popmyauposams meopemy
0 naowaou OpPMO20HATILHOU NPOEKYUu
MHO20V20/IbHUKA.

n [IpumenaTh TEOPUIO IS
000CHOBaHUS MOCTPOCHU I u
BBIUUCIICHUNA. APryMEHTUPOBATh CBOU
CYIEHHS O B3aMMHOM PACHOJIOKEHUU
MIPOCTPAHCTBEHHBIX (HUTYD.

MHOrorpaHHuKu

| OnuceiBaTh U XapaKTCpPU30BaTh
pas3IM4HbIC BHUJAbl MHOI'OI'PAHHHKOB,
NEPEUNUCIIATD UX IJICMCHTBI U CBOMCTBA.

m N3o0pakaTh MHOTOTpaHHUKUA W
BBITIOJIHSATH MOCTPOCHUS Ha
M300paKeHUIX W HAa  MOJEIIX
MHOTOIPaHHHUKOB.

] BbeIuMciisTh TMHEHHBIE 3JI€MEHTHI
u YTJIBI B IPOCTPAHCTBEHHBIX
KOH(pUTYypalusX, apryMEHTHPOBaTh
CBOU CYXJICHUS.

] XapakTepu3oBaTh U H300pakaTh

CCUCHUS, pd36epmKuU MHO202PDAHHUKOS,




BBIUUCIISTH TJIONIAIA TOBEPXHOCTEH.
| CtpouTh TPOCTEUIINE CEUCHUS
KyOa, mpusmsbl, nupamuabl. [I[puMeHsTh
(baKThl ¥ CBEJICHUS U3 TIJITAHUMETPUH.

] O3HaKOMUTBCSA c BUJIaMU
CUMMETPUI B IPOCTPAHCTBE,
bopMyapoBaThH ONPEIEIICHHS U
CBOMCTBA. XapakTepu3oBaTh

CUMMETPUH Tl BpallCHUS "
MHOTI'OTPaHHHKOB.

n [IpuMeHATH CBOMCTBA CHMMETPUU
IIPU PELIEHUH 3a]1a4.

| Hcnonp3oBaTh  mpuOOpETEHHBIE

3HaHWS  JJIA  UCCICJIOBaHHS U
MOJICJTUPOBAHUS HECIIOKHBIX 3a]1ad.
m N3o06paxats OCHOBHBIC

MHOTI'OI'PaHHUKHW W BBIIIOJHATE PUCYHKH
110 YCJIOBHAM 3aJ1a4.

Tesia 1 MOBEePXHOCTH BpallleHUsI

] O3HaKOMHUTBCA C BHUJAMH TEI
BpAalLCHUS, (bopMyaMpoBaThH 170:¢
ONPENCIICHUS U CBOWCTBA.

| ®opMynupoBaTh  TEOPEMBI O
CEUCHUM Iapa IUIOCKOCTBIO M O
IJIOCKOCTH, KacaTeIbHOM K cepe.

| XapakTepu3oBaTh U H300pakaTh
Tela  BpalleHus, UX  pPa3BepTKH,
CEUEHUS.

] Pemate 3amaum Ha mOCTpOEHUE
CEYEHUW, Ha  BBIYUCJICHUE  JIVH,
pACCTOSIHU, YIJIOB, IJIOIIAAEH.
[IpoBOoAUTH JOKa3aTeIbHbIE
paccyX’IeHus PU PEUICHNUHN 3a1a4.

| [IpuMeHATH CBOMCTBA CUMMETPUU
IIpU PELICHUM 33/1a4 Ha TeJla BpauleHus,
Ha KOMOWHAITUIO TEJ.

m N3o0pakaTh OCHOBHBIE KPYTIIbIC
T€a W  BBIIOJHATH PUCYHOK MO
YCJIOBHIO 3aJa4U.

HN3mepenus: B reomeTrpuu

] O3HAaKOMHUTBCSI C  IOHATHSIMU
omamd W o0beMa, aKCHOMaMHM MU
CBOMCTBaMHU.

] Pemars 3agaunm Ha BBIYHCIICHHE
IJIONIAIe TIJIOCKUX (PUryp, NMpUMEHss
COOTBETCTBYIOIIME (HOPMYNBI U (PaKThI
13 TJIAHUMETPHUU.




] N3yunth T€OpEMBI O BBIYUCICHUU
00bEMOB  TMPOCTPAHCTBEHHBIX  TEJI,
pemarh 3a7a4i Ha MpUuMEHeHne Gpopmyi
BBIYMCIICHUSA O0BEMOB.

] N3yunthb dbopmyIibl TUTSE
BBIUMCJICHUS IUIOWIAZEH MOBEPXHOCTEU
MHOTOTPAaHHUKOB M Te€Jl BpAIICHUA.
O3HAaKOMHUTBECS C METOJIOM BBIYMCIICHHUS
TJIOIIAIA TIOBEPXHOCTHU C(PeEpHl.

] Pemars 3agaum Ha BBLIYHUCIICHUE
IUIOIaIe ITOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI.

KoopauHaTsl 1 BEKTOPHI

m O3HaKOMUTBCS C IOHATHEM BEKTOPA.
N3yunts NEKapTOBY CUCTEMY
KOOPAMHAT B IPOCTPAHCTBE, CTPOUTH I10
3aJlaHHBIM  KOOpJIMHATaM TOYKH U
IUIOCKOCTH,  HAaXxOJWTh  KOOPIAUHATHI
TOYEK.

n Haxonuts yYpaBHEHUSA
OKPYXHOCTH,  c(epbl,  IUIOCKOCTH.
Beruucnare PacCTOsIHUSA MEXIY
TOYKAMH.

n N3yunth CBOWCTBA BEKTOPHBIX
BEJINYNH, IIpaBUJIa Pa3IoKEHUS

BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE,
MpaBuja  HAXOXKJICHUSA KOOpJIMHAT
BEKTOpa B MPOCTPAHCTBE, MpPABUJIA
JNIEUCTBUI C BEKTOpPaMH, 3aJaHHBIMHU

KOOpJIMHATAMU.
u [IpumeHnsTh TEOPUIO npu
peuieHuu  3ajady  Ha  JEHCTBUS  C
BEKTOPaMHU. N3yuuth CKaJIIpHOE

MIPOU3BEAECHUE BEKTOPOB, BEKTOPHOE
YPaBHEHHE NPSIMOM U TIIOCKOCTH

n IIprmensaTh TEOPUIO pu
pelIeHUuH 33aJa4 Ha  JCUCTBHUS C
BEKTOpaMH, HA KOOPAMHATHBIA METON,
Ha  IIPUMEHEHUE  BEKTOPOB A
BBIYMCJIEHUS  BEJIMYMH  YIVIOB W

PaCCTOSTHUM.

] O3HaKOMHUTBCS c
JIOKa3aTeJIbCTBAMHU TeopeM
CTepeoOMEeTpUHr 0 B3aMHOM

PACIIOJIOKECHUHU IIPAMBIX U IJIOCKOCTEH C
HCII0JIb30BAHUCM BEKTOPOB




4. YHEBHO-METOJINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OFECHTHEYEHUE ITPOI'PAMMBI YYEFHOM
JAUNCHUIIJINHBI

OcBoenue mporpaMmbl y4eOHOW AUCIUIUTHHBI «MaTemaTuka» mpeanosaraet

Hajguyue B MpodecCHOHATBHOM 00pa3oBaTeIbHON OpTraHU3allMM, PeaTU3YIONIeH
00pa3oBaTeNbHYI0 MporpaMMy cpeaHero oOiiero oOpa3oBaHUsS B IIpejenax
ocoenust OIIOII CIIO nHa 6a3e ocHOBHOro o00I1Iero 00Opa3oBaHUs, Y4EOHOIO
kaOWHETa, B KOTOPOM HMEETCS BO3MOKHOCTh OOCCIEYHTH OOYYarOIIMMCS CBO-
O00aHBIN ocTyn B MIHTEpHET BO BpeMsi y4EOHOIro 3aHSATUS U MEPUO]I BHEYUEOHOU
NEeATETLHOCTH.
[Tomemenne kabWHETa JOJKHO YAOBIETBOPATH TpeboBaHusiM (CaHUTapHO-
sanuAeMuoornueckux npasuil U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ObITH
OCHAIIIEHO THUIIOBBIM OOOpPYAOBaHUEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSX, B
TOM YHCJIE CHEIUATM3UPOBAHHON y4eOHOW MeOenbl0 M CpeicTBaMU OOy4YeHHS,
JIOCTAaTOYHBIMH  JIJIS  BBITIOJHEHUST TpeOOBaHUN K YPOBHIO TOATOTOBKHU
00yJaroImXxcs.

B kabunere MOMKHO OBITH MYJBTHMEIUHHOE OO0OpYHAOBaHHE, IOCPEICTBOM
KOTOPOTO YYaCTHUKH O0Opa3oBaTEIbHOTO TMporiecca MOTYT TPOCMaTpUBATh
BU3yallbHYI0O  HMH(POpMAIMIO 0 MaTeMaTWKe, CO37aBaTh  IPE3CHTAINH,
BUJICOMATEPHAITBI, HHBIC JJOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO U MaTePUATBHO-TEXHUIECKOTO 00€CTICUCHUS
pOrpamMMbl YI€OHON AUCITUTUTHHBI «MaTeMaTHKa» BXOIST:

MHOTO(YHKIIMOHATbHBIN KOMIUIEKC MTPENo1aBaTes;

HarJISITHBIE TIOCOOMST (KOMIUIEKTHI y4eOHBIX TaOJIHII, TIIAKATOB, MOPTPETOB
BBIJIAIONTUXCS YICHBIX-MAaTEMaTHUKOB H JIp.);
nH(})OPMAITMOHHO-KOMMYHUKATHUBHBIE CPEJICTBA;

HKPaHHO-3BYKOBBIE TIOCOOUS;

KOMIUJIEKT TEXHUYECKOW JTOKYMEHTAIIMH, B TOM YHCJIC TTaClIopTa Ha CPECTBA
00y4eHMs, THCTPYKIIMH 110 UX UCTIOJIB30BAHHIO U TEXHUKE O€30MacHOCTH;
OoubmmoTeHbId HOHS.

B 6ubnuoreunbiit GoHI BXOJAT YUCOHUKH, YIEOHO-METOANYECKUE KOMILJIEKTHI
(YMK), oOecneunBarommme OCBOCHHE Y4e€OHOW AUCIUILIMHBI «MaremaTuka,
PEKOMEHIOBaHHbIE WM JOIMYIICHHBIEC JJIsl UCIOJIb30BaHUS B MPOPECCUOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3alUsiX, PeaTU3yIOUUX 00pa30BaTEIbHYIO MPOrPAMMY
cpeaHero obmero obpaszoBanusi B mpenaenax ocBoeHus OIIOII CIIO Ha 6aze
OCHOBHOT'O O0IIIEro 00pa3oBaHMUsl.

bubnmuorteunpii  GoHA ~ MOXKET  OBITh  JIOTIOJHEH  DHIIMKJIONEIUSMH,
CIIPAaBOYHUKAMH, HAYyYHOW, HAYYHO-TIONYJSIPHOM W JAPYrOM JMUTEpaTypod IO
MaTeMaTHKe.

B mpomecce ocBoeHuss mporpaMmbl y4eOHOM JUCIUIUIHHBI «MaTteMaThkay
CTYJICHTHI JOJKHBI MOJTYYUTh BO3MOXKHOCThH JOCTYIA K DJIEKTPOHHBIM YYEOHBIM
MaTepuajaM [0 MaTeMaTHKe, HMEIOIUMCS B CBOOOJHOM JIOCTyN€ B CETH
WuTepHeT (IEKTPOHHBIM KHHUIaM, MpakTUKymam, Tectam, Marepuaitam EI'D u

zip.).



5.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JUCIIUITJIMHbI

KoHnTpoib W omeHka pe3yJbTaTOB OCBOCHHS YYEOHOW JTUCHUILIIMHBI
OCYLIECTBJISIETCS NPENOJABATEIEM B IMPOLECCE NPOBEICHUS MMPAKTUYECKHX
3aHATAUA M JAa00paTopHbIX pabOT, TECTUPOBAaHUS, a TaKXKe BBINOJIHEHUS

06yT-IaIOIHI/IMI/IC$I HHINBUIYAJIbHBIX SaI[aHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

DopMBbI 1 METOIbI
Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHSI, YCBOCHHbIC 3HAHMA) KOHTPOJIST H OTEHITH
pe3yJabTATOB 00y4YeHusl
Ymenus: Ouenka B pamMKax
BBIMIOJHATh  apupMETHUYECKHe  JCHCTBUS  HAJ | TEKYIIEro KOHTpOJII  Ha
YUCJIAMH, COYETasl YCTHBIE U TMCbMEHHBIE IPUEMBI; | IPAKTUUYECKUX 3aHATHUSAX.
HaXOAWTh NPUOMIKEHHbIE 3HAueHUsA BeMWYMH U | OLEeHKa BBITOJHEHUS
HNOTPEIIHOCTH  BbIUMCICHUM  (aOCONIIOTHAas W | IOMAIHUX 33JaHUU.
OTHOCHUTEIIbHAs); CpPaBHUBATH YHUCJIOBbIE
BBIPAKEHHSI,
HaXOAWTh 3HAYEHMs KOpHSA, CTENEHH, jorapu¢ma, | OueHKa B paMKax TEKYILIErO
TPUTOHOMETPUYECKUX BBIPAKEHHM Ha OCHOBE | KOHTPOJIS HA MPAKTHYECKUX
ONpezeNieHUs, UCIOIb3ysl IpPU HEOOXOAUMOCTH | 3aHATHSIX.
WHCTPYMEHTAJIBHBIE ~ CPEACTBA;  IOJb30BaThes | OLieHKa BBIIIOJIHEHHUS
OpUOIMKEHHOM  OLIGHKOW TMpU  MPAKTHUYECKHX | JIOMAIIHUX 3aJaHHMH.
pacuerax; O1nieHKa BBITOJTHEHUS
KOHTPOJIbHOM pabOTHI.
BBIIIOJIHATH npeoOpa3oBaHUs BbIpakeHUM, | OneHka B pamMKax
OpUMEHssT (OPMyJIbl, CBSA3aHHBIE CO CBOMCTBaMH | TEKYLIETO  KOHTpOJII  Ha
CTENEeHEW, JorapudmoB, TPUTOHOMETPUUECKUX | IPAKTUYECKUX 3aHATHIX.
GyHKIUI; OneHnka BBITIOJIHEHUS
JOMAIIHKUX 33JIaHUH.
OneHnka BBITIOJIHEHUS
KOHTPOJIbHOM pa0oThI.
BBIUMCIIATh 3HaueHWe (yHKuuH 1o 3amaHHoMy | OneHka B pamMKax
3HAYEHUIO apryMeHTa MpH Pa3IUYHbIX CHOCO00ax | TeKyIIero KOHTpOJIA  Ha
3aaHus PYHKITUH PaKTUYECKUX 3aHATHSIX.
Onenka BBITIOJTHEHUS
JOMAIIHUX 3aJaHUM.
ONpENENATh  OCHOBHBIE  CBOWCTBAa  4MCIOBBIX | OlLieHKa B paMKax
(YHKIM, HIUTIOCTPUPOBATh UX Ha TpaduKax TEKyLIEro KOHTpOJIA  Ha
IIPAKTUYECKUX 3aHATHSIX.
OneHnka BBITIOJIHEHUS
JIOMAIIHKUX 33JIaHUH.
CTpOUTh  TpapuKkd  U3y4eHHbIX  (QyHKUUH, | OueHka B pamMKax
WLTIOCTPUPOBATh 1o rpaduky CBOMCTBA | TEKYIIET0  KOHTPOJII  HA




3IIEMEHTApHBIX QYHKINH;

MMPAKTHUYCCKUX 3aHATHAX.

Orenka BBITIOJTHEHUS
JIOMaITHUX 3aJIaHUM.
UCIIOJIB30BaTh MOHATHE (YHKIMU 1 onucanus u | OreHka B paMKax
aHaJIM3a 3aBUCUMOCTEH BEIUYNH TEKYyIIEero KOHTPOJiI Ha
MPAKTUYECKUX 3aHATHSIX.
Orenka BBIIIOJTHEHUS
JIOMAIITHHUX 3aJJaHUMH.
HAXOJIUTh MTPOU3BOAHBIC AIEMEHTApHBIX QyHKIUH; | OleHka B pamMKax
WCIIOJIB30BaTh  MPOW3BOJIHYIO  JJIS  M3YYCHHs | TEKYIIEro KOHTPOJIS  Ha
CBOMCTB (DYHKIIMI ¥ IOCTPOCHUSI TpaduKOB MPAKTUYCCKUX 3aHATHSIX.
Orenka BBITIOJTHEHUS
JIOMAIITHUX 3aJaHuN.
Orenka BBIIIOJTHEHUS
KOHTPOJILHOM pabOTHI.
NPUMEHATh  TMPOU3BOAHYIO  Juisi  mpoBeneHus | OrneHka B paMKax
NPUOIM)KEHHBIX  BBIUMCICHUM, peniaTh 3aJa4d | TeKYIIeTOo  KOHTPOJiA  Ha
MIPUKJIATHOTO XapakTepa Ha HAXO0XXJICHUE | MPAKTUUECKUX 3aHITHSX.
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHMS, Orenka BBIIIOJTHEHUS
JIOMaIIHUX 3aJIaHUM.
Orenka BBITIOJTHEHUS
KOHTPOJIbHOM paboTHI. M.
BEIYHCIIATh B MPOCTEHIMX ciydasx miomaau u | OmeHka B pamMKax
00BEMBI C  WCIIOJIB30BAaHWEM  OMPEIEICHHOTO | TeKYIIEro KOHTPOJS  Ha
WHTerpaia MPAKTUYECKUX 3aHSATHSIX.
Orenka BBIIIOJTHEHUS
JIOMAIITHHUX 3aJJaHUH.
Orenka BBIIIOJTHEHUS
KOHTPOJILHOM pabOTHI.
pemarb paloHaJIbHbIE, MokasareiibHble, | OleHKa B paMKax
JorapupMHUUIECKue, TPUTOHOMETPHUUECKHE | TEKYIIEr0  KOHTPOJS  Ha
ypaBHEHUS, CBOJAIIMECS K  JIMHEHHBIM ¥ | MPAKTUYECKUX 3aHATHUSX.
KBaJIPAaTHBIM, a TAaK)KE aHAJIOTUYHBIC HepaBeHCTBa U | OleHKa BBIIIOJIHEHUS
CHCTEMBI JIOMAIITHUX 3aJJaHUMH.
Orenka BBITIOJTHEHUS
KOHTPOJIbHON pabOTHI.
UCIIOJB30BaTh  rpaduueckuii  Meron  pemieHus | OneHka B paMKax
YpaBHEHHUU U HEPABEHCTB TEKYyIIero KOHTPOJiI Ha
MPAKTUYECKUX 3aHATHSIX.
Orenka BBIIIOJIHEHUS
JIOMAIITHHUX 3aJaHUMH.
n300pakaTh ~Ha  KOOPAWHATHOM  IIOCKOCTH | OIleHKa B pamKax
pelieHus] ypaBHEHUW, HEPABEHCTB M CHUCTEM C | TEKYIIETO KOHTPOJS  Ha
JIBYMSI HEU3BECTHBIMH MPAKTUYCCKUX 3aHATHSIX.
Orenka BBITIOJTHEHUS




JTOMANTHUX 3aJJaHUN.

COCTABJITh U PCIIATh YPABHCHUA M HCPABCHCTBA,

CBA3BIBAIOIIME  HEU3BECTHBIE  BEJIUYMHEBI B | Orenka B paMKax
TEKCTOBBIX (B TOM YHCJIC MPUKIAJIHBIX) 3a/1auax TEKYyIIero KOHTPOJIA Ha
MPAKTUYECKUX 3aHATHSIX.
Orenka BBIIIOJTHEHUS
JIOMAIITHHUX 3aJJaHUMH.
pemarh mpocTeimme KoMmOuHaTtopHbIe 3amauun | OreHka B pamKax
METO/IOM Tepedopa, a TaKKe C HCIOJIB30BAHHMEM | TEKYIIEr0  KOHTPOJIS  Ha
U3BECTHBIX (HOPMYIT; MPAKTUIECKUX 3aHATHSIX.
Orenka BBITIOJTHEHUS
JIOMaIIHUX 3aJIaHUM.
BBIYUCIISITh B MPOCTEHIIUX Ciiydasx BeposATHocTH | OreHka B paMKax
cOOBITHH Ha OCHOBE MOJICYETA YHCJIa UCXOH0B; TEKYyIIero KOHTPOJiI Ha
MPAKTUYECKUX 3aHATHSIX.
Orenka BBIIIOJTHEHUS
JIOMAIITHHUX 3aJaHUMH.
pacro3HaBaTh ~ Ha  4deprexkax U Mojensax | OreHka B paMKax
IPOCTPAHCTBEHHBIE dbopmeI; COOTHOCHUTH | TEKYIIIETO  KOHTPOJISI  Ha
TpeXMEpHbIE OOBEKTHI C WX  ONHCAHHUSIMHU, | MPAKTUICCKUX 3aHATHSX.
U300PKECHUSIMU Orenka BBIIIOJIHEHUS
JIOMaITHUX 3aJIaHUM.
OTIMCHIBATh B3aMMHOE paCIojoKeHrue mnpsMbix u | OleHka B pamKax
IJIOCKOCTEH B TPOCTPAHCTBE, apryMEHTHUPOBATH | TEKYIIETO KOHTPOJA  Ha
CBOU CYXJEHHUS 00 ATOM pacMOIONKEHUU MPAKTUYECKUX 3aHATHSIX.
Orenka BBIIIOJTHEHUS
JIOMAIITHHUX 3aJJaHUH.
Orenka BBIIIOJTHEHUS
KOHTPOJILHOM pabOTHI.
aHAIM3UPOBATh B MPOCTEUIIMX Ciaydasx B3amMmHoOe | OreHka B pamKax
pacmnoyiokeHNe 00HEKTOB B TPOCTPAHCTBE; TEKYIIEr0 KOHTpOJII Ha
MPAKTUICCKUX 3aHATHSIX.
Orenka BBITIOJTHEHUS
JIOMaITHUX 3aJIaHUM.
n300pakaTb OCHOBHBIE MHOTOTPaHHUKHU M Kpyrible | OneHka B paMKax
TeJia; BBIMOJHATh YEPTEKH IO YCIOBUAM 3a71a4 TEKYyIIero KOHTPOJII  Ha
MPAKTUYECKUX 3aHSATHUSIX.
Orenka BBIIIOJTHEHUS
JIOMAIITHHUX 3aJJaHUH.
Orenka BBIIIOJTHEHUS
KOHTPOJIbHOM paboTHI.
CTPOUTH TPOCTEUIINE ceueHus KyoOa, mnpusMmsbl, | OneHka B pamMKax
TUpaMUIbI TEKYIIEr0 KOHTpPOJII Ha
MPAKTUYCCKUX 3aHATHSIX.
Orenka BBITIOJTHEHUS




JIOMAIITHUX 3aJaHuN.

pemath  [UIaHUMETpU4eckue U mpocrteitimue | OneHka B paMKax
CTepEeOMETpUYECKHE 3aJa4d Ha HaXOXKJEHHUE | TeKYIIero KOHTPOJid Ha
r€OMETPUYECKUX BEJINYMH (nuH, YTJIOB, | IPAKTUYECKUX 3aAHATHSIX.
IoIIaAe, 00bEMOB); OreHka BBITIOJTHEHUS
JIOMAIITHHUX 3aJJaHUH.
Orenka BBIIIOJTHEHUS
KOHTPOJILHOM pabOTHI.
UCIIOJIB30BaTh MPU PEIICHUH cTepeoMeTrpuueckux | OreHka B paMKax
3a/1a4 TUTAHUMETPUUIECKHe (PaKThl B METOJIBI, TEKYIIEro KOHTPOJIA  Ha
MPAKTUYCCKUX 3aHATHSIX.
Onenka BBITIOJTHEHUS
JIOMAIITHUX 3aJaHuN.
Orenka BBIIIOJTHEHUS
KOHTPOJILHOM pabOTHI.
MPOBOANUTH JIOKa3aTelIbHbIC pacCykJeHus B xojae | OrneHka B paMKax
peleHus 3a1a4 TEKYyIIero KOHTPOJiI Ha
MPAKTUYECKUX 3aHATHSIX.
Orenka BBIIIOJTHEHUS
JIOMaIIHUX 3aJIaHUM.
Onenka BBITIOJTHEHUS

KOHTPOJIbHOM paboTHI.

3Hanuqa:
3HAQUEHUE MATEeMaTUYECKOW HayKu [JIs pelIeHUs

Ouenka JEATEeIIbHOCTH
oOydJarorerocss B mpoiiecce

3a/1a4, BO3HUKAIONIMX B TEOPHH W IIPAKTHUKE, | OCBOCHUS 00pa30BaTCIIbHON
IUPOTYy M B TO K€ BpPeMsS OTIPAHUYCHHOCTH | IPOTPAMMBI Ha
MPUMEHEHUS MaTEeMaTHYECKUX METOJIOB K aHAIM3Y | MPAKTUYCCKUX 3aHATHUIX

U KCCIICJIOBAHUIO TIPOIIECCOB U SBICHHUHA B TIPHPOJIC

1 00IIIeCTBE;

3HAYCHHE MPAKTUKH W BOMIPOCOB, BO3HUKAMOIMMX B | OrieHKa JESITEIbHOCTH

camoii MaTeMaTuke uid GOpMHUPOBAHUS U PA3BUTHS
MaTE€MaTUYeCKOM HAyKW; HCTOPUIO  Pa3BUTHS
NOHATHSL YWCJIA, CO3JAHUSA  MaTeMaTH4YECKOIO
aHaJIM3a, BO3HUKHOBEHUS U Pa3BUTHUS TEOMETPUN;

oOydJarorerocss B mpoiiecce
OCBOCHHSI 00pa30BaTEIHLHOM
IPOTPaMMBI Ha
MIPAKTHYCCKHUX 3aHATHSIX

YHUBEpPCAIbHBIM  XapakTep  3aKOHOB  JIOTMKH
MaTEMaTUYECKUX PACCYKJICHUM, UX TPUMEHUMOCTb
BO BCEX 00J1aCTsIX YEIOBEUECKOU IeATeTbHOCTH

Ornenka JIESITEILHOCTH
oOyuarolierocs B mporecce
OCBOEHHUS 00pa30BaTEIbHOM
IpOTrpaMMBbl Ha
MPAKTUYECKUX 3aHSATHIX

BEPOATHOCTHBIN XapakTep pa3iMyYHBbIX IMPOILIECCOB
OKpY>Karolllero Mupa

Ouenka JEATEeIIbHOCTH
oOydJarorerocss B mpoiiecce
OCBOCHHS 00pa30BaTEIHLHOM
IPOTPaMMBI Ha
NIPAKTHYCCKHUX 3aHATHSIX




6.’ PEKOMEHAYEMAS JIUTEPATYPA

Jna cmyoenmoeg

1.
2.
3.

o N OA

9.

Bbammakos M.U. Marematuka. Yueouuk mig HITO u CITO. — M.: 2015
bammvakos M.M. Maremaruka. Yueouuk nst HI1O u CIIO. — M.: 2015
bammvakoB M.M. Marematuka. COopHUK 3a1a4 MpouIbHON HAIPAaBIEHHOCTH:
yueb.mocodue. — M.: 2015

bammvakoB M.M. Maremaruka. 3agaunuk: yaed.mocodue. — M.: 2015
bammvakoB M.M. Maremaruka (0a30Bbiid ypoBeHb). 10 ki1 — M.: 2014
bammakoB M.M. Matemartuka (6a30Bbiif ypoBeHsb). 11 k. — M.: 2015
bammakoB M.U. Anrebpa u Hayana aHanu3za, reomerpus. 10 k1. — M.: 2015
bammakoB M.M. Coopuuk 3ama4: yue6.mocodue (0a30BbIi ypoBeHb). 11 ki —
M.: 2014

Kosnsarun FO.M. u ap. Marematuka (Kuaura 1). — M.: 2015

10.Komsirua FO.M. u np. Matemartuka (Kaura 2). — M.: 2015

Jlna npenooasamerneii

1.

2.

O6 oOpazoBanun B Poccuiickoit ®enepanuu. DenepanbHbl  3aKOH
Poccutickoii ®enepammu ot 29 aexadps 2012 1. Ne 273-D3

denepanabHBIl TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT CPEIHETO
(momHOTO) 061IeT0 0Opa3zoBanus. Y T1B. [Ipukazom Munobpuayku Poccuu ot 17
Mas 2012 1. Ne 413

. IIpuka3z Muno6puayku Poccuu ot 29 nexabpst 2014 r. Ne 1645 « O BHeceHuun

U3MEHEHU B mnpuka3 MwuHucTepcTBa 00pa3oBaHMs W Hayku Poccuiickoi
Oenepanuu ot 17 mas 2012 1. Ne 413 «O6 ytBepxkaeHUU QeaepaibHOTro
rocyJapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa CPEIHErO (IMOIHOT0) OOIIEro

00pa3oBaHUSN.
PexoMenaanuu mo opraHu3anuy MOJyYeHHUs] CPEIHEro o0Iero oopa3oBaHusl B
npenenax OCBOEHUS 00pa3oBaTeNbHBIX IporpamMm CPEIHETO

npodeCCUOHAILHOTO 00pa30BaHUs Ha 0a3e OCHOBHOI'O OOIIETO 00Opa3oBaHUs C
ydeToM TpeOoBaHUM (enepaibHbIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAAPTOB W TOJy4aeMol mpodeccud WM CHEIUATbHOCTU CPEIHETO
npodeccruonanbHOr0 00pazoBanus (MUChbMO JlemapraMeHTa rocy1apcTBEHHON
NOJIMTUKU B cepe moarotoBku padouux kaapoB u JIIO MwunHoOpHaAyKu
Poccun ot 17.03.2015 Ne 06-259).

. Artanacsan JI.C., byty3oB B.®., Kanomuies C.b. u ap. ['eometpus (6a30Bbiii u

npodunabHbii ypoBHH). 10-11. — M.: 2012

. bammvakoB M.M. Maremaruka. Kuura nns npenogaBatens. Meroaudeckoe

rmocooue. — M.:2013

. bammakos M.U. III.U. I{piranos. Metoandeckoe mocodue Il IMOATOTOBKH K

EID.-M.: 2011



8. Komsarun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. mox pexn. XKwmwkuenko A.b.
Anrebpa u Haudajga MaTeMaTHYeCKOro aHanu3a (0a30BbIH W MPOQHIBHBIN
ypoBHH). 10 ki1. — M.: 2011

JIOHOJ'IHI/ITG.]II)HI)IC HCTOYHHUKHU

1.

B own

Lo~NO

Amumos L. A. u 1p. Anre6pa u Havana ananuza. 10 -11 k1. — M., 2015.
Konsarun FO.M. u ap. Marematuka (Kuura 1). — M., 2015.

Konsarun FO.M. u ap. Marematuka (Kuura 2). — M., 2015.

Jlykankun I'JL., Jlykankun A.I'. Maremaruka. Y. 1: yueObHoe nocobue s
yapexAeHU HadalbHOTO TIpodeccruonansuoro oopazopanus. — M., 2004.
[Mexneuxuit N.JI. Maremartuka: yueOHuK. — M., 2003.

CwmupnoBa .M. I'eometpus. 10 -11 kin. — M.:, 2000.

[ToropenoB A.B, I'eometpus 10-11 kin. — M., 2006

bammakoB M.M. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2014.

bammvakos M.U. Marematuka: 10 kn. CoopHuk 3a7a4: y4ueb. mocoodue. — M.,
2004,

MeToauueckoe odoecnmeuyeHue

1.
2.
3.
4.
5.

KoMIiekT TecToB 1o BCeM TeMaM IPOrpaMMBbl.

Komrmekt 3aganuii 1151 KOHTPOJIBHBIX PabOT MO TEMaM IMPOTPaMMBI.
KoMIuIeKT MHINBUAYABHBIX KAPTOYEK-3aJaHUN.

Kommiekt Tabaui mo ajiredpe 1 HayajaaMm aHajau3a v Mo FreOMETPUH.
KOMIIIEKT cTepeoMETPUYECKHX TEN.

Humepnem-pecypcol
1. http://school-collection.edu.ru — DnekTpoHHbIi y4eOHUK «MareMaTHKa B
mkoJie, XXI Bex».

2. http://fcior.edu.ru - wuHbOpMaIMOHHBIE, TPCHUPOBOYHBIC W KOHTPOJIBHHBIC
MaTepHallbl.
3. www.school-collection.edu.ru - Enawnas komiekiuu  LludpoBbix

00pa3oBaTeNIbHBIX PECYPCOB

4.

8.

9.

http://muno6puayku.pd/ - MunuctepcTBo obpazoBanus PO;

5. http:/edu.ru/ - denepanbHbI 00pa30BaTEIIBbHBIN MOPTAI;
6.
7. http://school-collection.edu.ru/ — BaekTpoHHbIN yueOHUK «MaTeMaTHKa B

http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kmacchr,

mkoJje, XXI Bexy».

http://fcior.edu.ru/ - mapopmanmoHHbIe, TPEHUPOBOYHBIE H KOHTPOJIHHBIS
MaTepHAlIbL.

http://MuHOOpHaYKH.pd/ - MuHHCTEpCTBO 00pa3oBanus Pd;

10.http:/edu.ru/ - deaepanbHbIil 00pa30BaTENBHBINA TOPTAIT;
11.http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kmacchr;
12.http://school-collection.edu.ru/ — DnekTpoHHBIH yaeOHUK «MaTteMaTHka B

mkoJje, XXI Bexy».

13.http://fcior.edu.ru/ - uapopMaIMOHHBIC, TPEHUPOBOYHBIE U KOHTPOJIbHBIC

MaTCpHraJbl.


http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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