MHUHHCTEPCTBO OBPA30BAHUS CAPATOBCKOM OBJIACTH
m ['OCYAAPCTBEHHOE ABTOHOMHOE ITPO®ECCHMOHAJIBHOE
OBPA30BATEJILHOE VUPEXJIEHUE CAPATOBCKOM OBJIACTH
«CAPATOBCKHH KOJUIEJX CTPOUTEJHLCTBA MOCTOB !
T'UJIPOTEXHUYECKUX COOPYKEHUI»

PABOYAS ITIPOTPAMMA YUYEFHOUW JUCHUTIIMHBI

«MartemMaTuKa»

MPOrpaMMBbI TOJATOTOBKH CIIEITHATHCTOB CPEHETO 3BEHA
JUISL CTICIIHATBHOCTEH TEXHOJIOIHYECKOTr0 Mpoduis
Ha 0a3e OCHOBHOrO 0011ero o6pa3zoBaHus
C TIOJIy9eHHEeM cpelHero obmero oopasoBaHus

Caparos, 2021 r.



PaGouas mnporpamma paspaborana Ha ocHoBe TpeGoBanuit P®I'OC cpegnero obuero
00pa3oBaHMsl, MPEOBSIBISEMBIX K CTPYKTYpe, COINEPXKAHUIO U pe3ylbTaTaM OCBOCHMs Yy4eOHOM
IUCcHUIUIUHBl «MaremaTHka», B COOTBETCTBUU C PeKkoMeHIaLMsSMU 10 OpraHH3alMU IHOTyYEHHS
cpenHero obmero oOpa3oBaHHS B Ipelieax OCBOCHHUsS 00pa30BaTENIbHBIX IPOrPaMM CPEIHErO
npodeccuoHaNbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUs C y4eTOM TpeOOBaHUH
(benepaTbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M IOJy4aeMOH MpO(EecCHd HIIH
CHENMaTbHOCTH  CpefHero  mpodeccHoHanbHOro  obpasoBanmus  (muMchMo  JlemaprameHTa
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pemenueM (QeaeparbHOTO  Y4eOHO-METOIMYECKOro OOBEIUHEHHs II0 00IIeMy 00pa30BaHHIO
(nmpotokout ot 28 utonst 2016 r. Ne 2/16-3)

OJOBPEHO Ha 3acenaHuy npeIMeTHOR YTBEPXJIAIO

KOMHCCHH €CTECTBEHHOHAYYHBIX U 3aM. TUPEKTOpa Mo yueOHO# padoTe
MaTeMaTHYECKHUX JUCUHUIIIIMH T'AIIOY CO «CKCMI'C»

[Tpotokomn No 7/ , « 4 7 » ﬁ'/%z’/z'ﬂZJOZl T % Bunsmesr C.B.

[Tpencenarens koMUccUU Q%ﬂ\/lenbfmx % & « éf7 » CLELLErE 2021 r.
7

CocraButens: Menpauk O.C., 'AIIOY CO «CapaToBckuil KOJIEHIX CTPOUTEIHCTBA

MOCTOB U THAPOTEXHUYCCKUX coopy;erI/u‘/'I »

Penensent:MspuibiiiHa Onbra AHATOJbEBHA, KaHAMIAT (DU3MKO-MATEMAaTUYECKUX HayK,

noueHT kadenpsl Teopuu GyHkuui u croxactuyeckoro anamuza ®I'BOY BO CI'Y umenu H.I.

YepHBIIIEBCKOTO



Peunenszus

Ha paGody0 mporpaMMy JHCHHIUIHHBI «MaTemMaTHKa» HporpaMMbl
NOATOTOBKH  CHNEMHAJMCTOB CpEAHEro 3BeHa [JIA CHeNHaJbHOCTeH
TEXHHYECKOro mnpoduias Ha 06aze OCHOBHOro obmero o0pa3oBaHHS C
noJiydeHHeM cpeHero odmero o0pa3oBaHHs, COCTABJICHHYIO NpeNoAaBaTeieM
TATIOY CO «CapaTroBckOoro KoJLIeIXa CTPOHTENLCTBA MOCTOB H
THAPOTEXHHYECKHAX coopyskennin», Meabuuk 3.C.

PaGouas nporpamma no mucimiiiHe «MareMaTWka» IpegHa3HadeHa It
coermansHocT  21.02.05 «3eMeIbHO-UMYIIECTBeHHBIE  OTHOIICHUS» H
coctasiieHa B cooTBercTBUH ¢ TpeboBanmsamu ©I'OC CIIO.

B pe3ynpraTe OCBOCHMS NAaHHOM NUCHMIUIMHBI y ydJamuXcsl (POPMHPYIOTCH
He00XOoauMEIe OOIMKHEe KOMIICTEHIIHH.

B INIAHUPYEMBIX peE3yiibTaTaXx OCBOCHHUS JUCHHUINIMHBI OIPCACICHEI
OCHOBHBIC 3HAaHHUsJ U YMCHHs, KOTOPBIMH 06yanOMHfICX AOJDKCH OBJIaJACTh, B
pe3yiibTaTe U3y4CHUS NUCIUIUINHEIL.

B TeMaTHyeckoM ILIaHE PacCKphITa IIOCIENOBATCIIBHOCTh H3YYCHUA Pa3[CiIOB
A TEM IIpOrpaMMbl, IIOKa3aHO pacCIIpCACICHUC Y‘ICGHHX YacoB II0O TEMaM

JAUCHUILIIHHBI.

IlpencraBneHHass K peleH3UpOBaHMIO pabodas mporpamMMma ITO3BONSET
pa3BHBaTh  JIOTHYECKOE€  MEINUIEHHE, IIPOCTPaHCTBEHHOE  BOOOpaXkeHwE,
AITOPUTMHIECKYIO KyJIbTYpY, KPHTUYHOCTS MEIILICHHUS Ha YPOBHE, HEOOX0IAMOM
s Oymyme# mnpodecCHOHAbHON JEeATENbHOCTH, KaK IS IPOJOJDKEHHST
o0pa3oBaHus, TaKk ¥ CaMO0Opa3oBaHHUS.

HpezmoxceHHax pa6011a51 mporpaMMa, TaKHM o6pa30M, IIOJIHOCTBIO
COOTBETCTBYET LECIISIM OG}"ICHI’ISI, a €€ IIPpaKTUYCCKas peain3alinuid CHOCOGCTByeT
JOCTHIXCHHIO BBICOKOI'O IIPOLICHTA YCIICBAEMOCTH y4allluXCs.

Perensenr: K.¢.-M.H.,

JOLEHT Kadeaphl TeOpuM QyHKIMiH
¥ CTOXaCTHYIECKOI'0 aHaJIn3a, s T N
®I'BOY BO «CI'Y umenn H.I'. UepHEIIIIEBCKOT0)y V. O.A. MbubupHa
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1. TIOSICHUTEJIBHAS 3ATIMCKA

1.1. O6mas xapakTepucTHKA y4eOHON THCIMILITHHBI

[Tporpamma o6meobpazoBaTensHOW y4eOHOH AMCHUILIMHBEI «MaremMaTHkay IIpeIHa3HayeHa UL
M3y4EHHUS OCHOBHBIX BOIIPOCOB MaT€MaTHKH B Ipeleax OCBOEHHS OCHOBHOM 00pa3zoBaTEeNbHOM
nporpammsl  CIIO (OOIT CIIO) Ha ©0a3e OCHOBHOro oOuIero oOpa3oBaHUs IPHU IOJrOTOBKE
CIELMATUCTOB CPEIHETO 3BEHA.

Pabouas mporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obiero ob6pa3oBaHus,
NPEOBSIBISAEMBIX K CTPYKTYpE, COIEPXKAHMIO U pe3yjbTaTaM OCBOCHHS y4eOHOW IUCHUIUIAHBI
«MartemaTHKa»,B COOTBETCTBUU ¢ PekoMeHJalusgIMH 110 OpraHU3al|H [OJY4YE€HHUs CPEIHEro o0IIero
0o0pa3oBaHMs B Ipelenax OCBOEHHUS 00pa30BaTEIbHBIX IPOrpaMM CPETHEro MpoQecCHOHATBHOTO
oOpa3oBaHuss Ha 0a3e OCHOBHOro o0miero o6pa3oBaHHS C ydeToM TpeOoBaHUU (eneparbHbIX
rOCyJIapCTBEHHBIX 00pa3oBaTEeNbHBIX CTaHAAPTOB M IOJIy4aeMOd Mpo(ecCHd WM CHEeNHUaTbHOCTH
cpenHero npogeccuoHaasHOro odpa3zoBanus (MuckMo JlemapraMeHTa rocyJapCTBEHHON ITOJTUTUKH B
chepe noaroroBku pabouux xaapos u JI10 Munobpuayku Poccun ot 17 mapra 2015 r. Ne 06-259)
¢ m3MeHeHHsMH M JononHeHusMu (0T 25.05.2017 r, mportokon Ne3);na ocHoBanuu I[lpumepHOit
nporpaMmbl  oOrieobpa3oBaTenbHOM  AMCHMIUIMHBL  «Maremartukay mns  npo¢ecCHOHaTbHBIX
oOpa3oBaTeNbHBIX OpraHm3aiuii, pekomennoBanHot OI'AY «PHUPO» misg peanwsanid OCHOBHOM
npodeccHoHaIEHOM 06pa3oBarenbHO# mporpammbl CI1O Ha 6a3ze 0CHOBHOTO 00IIEro oOpa3oBaHHUs C
MOJIy9eHHEM cpeqHero obmero oopazoanus (mpoTokoi Ne 3 ot 21 uronst 2015 r., peructparioHHbIH
HoMep peneH3ud 384 ot 23 wmrons 2015 r..), ¢ yueTtoM IlpumepHoit ocHOBHOM 00pa3zoBaTeNbHOU
IPOTPaMMBI  CpelHero o0Imero ob6pa3oBaHUs, OJOOpEeHHON pemeHHeM ¢eaepaIbHOro yueOHO-
METOIMYECKOTr0 00BeUHEHHS 0 00IIeMy o6pa3oBanuio (poTokoi oT 28 uronst 2016 roga Ne 2/16-
3), mpukaza o0 yrteepxkaeHun DOI'OC CIIO or 12.05.2014r. Ne 486 c H3MEHEHHIMH H
nomonHeHussMH ot 14.09.2016r.; cnemmansHOCTE  21.02.05 «3eMeNIbHO-UMYIIIECTBEHHBIE

OTHOLUICHHS .

Coneprxanue nmporpaMmmsl «MaremaTika HalpaBlIeHO Ha JOCTHIKEHHUE CIICAYIOIINX LIeIeH:

1. obecneyenune cHOPMUPOBAHHOCTH NPEACTABICHHH O COLUAIBHBIX, KYIbTYPHBIX U
HCTOPUYECKUX (PaKTOpax CTAHOBJIEHHUS MaTEMAaTHKU;

2. obecrieyeHue chopMUPOBAHHOCTH JIOTMYECKOT0, AJITOPUTMHUYECKOTO U MAaTEMaTHYECKOTO
MBILLICHUS,

3. obecneyenue chOPMUPOBAHHOCTH YMEHUH IPUMEHATH [I0JYy4YEHHbIE 3HaHU IIPH PELIEHUI

pa3IMYHBIX 3a7a4;
4. obecreyenue chOpMHPOBAHHOCTYU IPEACTABICHUHM O MaTeMaTHUKE KaK YacTH
0011Ie4eI0BeYeCKON KyIbTYPbI, YHUBEPCATLHOM S3bIKE HAYKH, I03BOJISIOIIEM OIIUCHIBATH U

H3y4aTh pC€aJIbHBIC IIPOLECCHI U ABJICHUS.

[IporpamMma HampaBieHa Ha (OPMHPOBAaHHE Y CTYACHTOB KOMIIETEHIMH, HEOOXOOMMBIX I
kagectBenHoro ocsoenuss OOIT CIIO nHa 6a3e OCHOBHOro oOIIEro 0Opa3oBaHHs C IIOJTyYEHHEM
cpeHero obIero 06pa3oBaHus, MPOrpaMMBI IOATOTOBKH crenpanucToB cpennero 3seHa (IIICC3).
[Mporpamma y4e6HOM MUCUUIUMHBI «MaTeMaTnkay onpenesseT comep)kaHue ydeOHOro MaTepHania,
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[IOCJIEIOBATEIFHOCTh €0 HW3YUEHHs, paclpeieiieHne YYeOHBIX YacoB, TeMathukKy pedeparos,
HUHIVMBUyaJIbHBIX IPOEKTOB, BUJIbI CAMOCTOSTEIBHBIX PadOT.

1.2 MecTo y4eOHOH TUCHHUILIMHBI B Y4e0HOM IJIaHE

,

VYuebHas gucuuiuinHa «Marematukay SBseTcs Y4YeOHBIM MpeIMeTOM 00s3aTeabHON
npenMeTHOH obnactu «Maremaruka u uHpopmarukay OI'OC cpeanero obuiero obOpa3oBaHUs, H
uzydaeTcsi B obmeobOpazoBatensHoM Iukie ydeOHoro mmraHa OIIOIT CIIO na 6a3e OCHOBHOTO
ob1ero oOpa3zoBaHus c MOJIy4YEHHEM CpEeIHEro ob1rero oOpa3zoBaHusl.




1.3 Pe3yabTaThl 0OcBOeHHS Y4e0OHOMH IHCHUIIHHBI

Ta6mmua 1.3.1 - ®opMBI ¥ METOII KOHTPOJIS ¥ OLIEHKU PE3YyIbTaTOB OCBOCHUS yueOHOM! NUCIUIUIMHBI « MaTeMaTika»

Pe3yabTaThl OcHOBHbIE MOKA3aTeJIM OLIEHKH pe3yJibTaTa ®opMbI M METOABLI KOHTPOJIS U
(JIMYHOCTHBIE, MeTanpeAMeTHbIE, TPeAMETHbIE) OLEHKH
JIMYHOCTHBIE Pe3ylbTaThl
—  chOpMHPOBAHHOCTh TMPEACTABJICHWM O MaTeMaTHKe Kak NpOsIBIEHHUE TPaXJaHCTBEHHOCTH, NATPUOTH3MA; WHTtepnpeTanus pe3yNbTaToB
YHUBEPCATBLHOM f3biKe HayKU, CPE/ICTBE MOZEIUPOBAaHYs SABJICHUN U 3HAHHE HWCTOPUM CBOEH CTpaHbl, JMAOCTIKEHHUN OTEYEeCTBEHHBIX | HAOMIOOEHMH  3a  JEATENbHOCTBIO

MPOLECCOB, UIEAX H METOJAX MAaTEMATHKY;

— IIOHMMaHKEe 3HAYMMOCTH MaTeMaTHKH Ui HAy4HO-TEXHUYECKOTrO
nporpecca, cHOPMEPOBAHHOCTh OTHOIUCHUS K MaTeMaTHKe Kak K
JyaCcTH 00IIeUeNIoBeYeCKOi KyJIbTYphbl Yepe3 3HaKOMCTBO C UCTOpUEN
pa3BHTHS MaTEMaTHKY, 3BOJIOLMEN MaTeEMaTHYECKUX UOCH;

—  pa3BUTHE JOTMYECKOr0  MBIIUIEHHA, MPOCTPAHCTBEHHOIO
BOOOpaXeHusl, AIFOPUTMHUECKOW  KYJNBTYpbl,  KPUTUYHOCTH
MbIUUIEHWss  Ha  ypoBHE,  HeoOXomuMoM  mist  Oymywieid
NpogeccHoHaTbHON IeATENLHOCTH, IS NPOAOIKEHHs] 00pa3OBaHUs
1 CcaM000pa3oBaHus;

—  OBJaJeHME MaTeMaTHMYECKMM{ 3HaHMAMM U  YMEHHAMH,
HEOOXOIMMbIMHU B MOBCEJAHEBHOM JXU3HHM, NIl OCBOEHHS CMEMXHBIX

€CTECTBEHHO-HAYYHbIX JUCLIUTUINH u JUCLIMIUIMH
MPOGEeCCUOHANBHOr0 LMKNA, JUId MOJyyeHUus oOpa3oBaHUS B
obOracTix, He TpeOyroumMx  yriayOJeHHOM  MaTeMaTHYeCKOii

1O ITOTOBKH;

— TOTOBHOCTb H CHOCOOHOCTb K 00pa3oBaHHIO, B TOM 4YHCIE
camMo00pa3oBaHH0, Ha MPOTSHDKEHUM BCEH XXM3HHM; CO3HATENILHOE
OTHOIIEHHWE K HEeNpephlBHOMY OOpa3OBaHMIO KaK YCJIOBHIO
yCI1emHoH npogeccHoHanbHON 1 OOILECTBEHHOM AEATENBHOCTH;

— TOTOBHOCTb M CNOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPYECKOH U
OTBETCTBEHHOM NEATENLHOCTH;

— TOTOBHOCTH K KOJUIEKTMBHOM paboTe, COTPYAHUYECTBY CO

CBEpPCTHUKaMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOH,
y4 eOHO-UCCIeI0BaTeIbCKOM,  MPOEKTHOW M ApYyrMX  BHAAX
1€ SITENbHOCTH; -

- OTHOLIEHHUE K HpOd)eCCl/IOHZUIbHOlj[ ACATECJIBHOCTHU KakK
BO3MOXHOCTH Y4aCTHA B PCIICHUHU JIUYHBIX, 06H160TBCHHI>IX,
roCyAapCTBEHHBIX, 00eHaMOHAIBHBIX np06neM;

YUYEHBIX;

cobmoneHue mpaBun OGe3omacHoro oOpalieHus ¢ npubopaMu |
YCTpOHCTBaMu;

NPOSIBIIEHNE aKTUBHOMN XXU3HEHHOM MO3ULIUY;
JEMOHCTpallMsi TOTOBHOCTM K  CaMOCTOSITENIBHOM,
JESTENIHOCTH;

CO3HaTeJIbHOE OTHOILIEHHUE K MPOIOJKEHHIO 00pa3oBaHMUs;
JEMOHCTpalusi C(HOPMUPOBAHHOCTH MHPOBO33PEHUS, OTBEYAIOLIErO
COBPEMEHHbIM peaIHsM;

JEMOHCTpaLUs MHTEpeca K JOCTIDKEHUSIM MaTeMaTHYECKON HayKH.

TBOPUYECKOH

obyyarolierocsi B MpOLECce OCBOCHUSA
o0pazoBaTebHON NMPOrpaMMbl

MeTanpeIMeTHbIe pe3yJibTaThl




yMEHHE CaMOCTOSITENILHO OINpEeNeNsITh LU MAeSTEeNbHOCTH |
COCTaRIATh TWIAHBI JESTENbHOCTH; CaMOCTOSTENBHO OCYLIECTBIATS,
KOHIPONMPOBaTb M KOPPEKTHPOBATh JEATENBHOCTb; HCIONb30BaTh
BCE BO3MOKHBIC PECYPCHl [JIsI NOCTIDKEHHs NOCTABJICHHBIX LieNel u
pea3alyH IIaHOB JEATENbHOCTH; BbIOMPATh YCIIEILHbIE CTPATErUH
B POHYHBIX CUTYaLIUAX;

— YMeHHE MPOLYKTUBHO OOLIATHCSA M B3aUMOJEHCTBOBATh B MPOLIECCE
COBMECTHO# IeSITEJIbHOCTH, YYUTHIBATh MO3ULUM JPYTUX YUACTHUKOB
JIEATENBHOCTH, 3 ((EeKTUBHO pa3pelaTh KOHPIUKTbI;

—  BiajeHue HaBbIKaMH MO3HaBaTEJIbHOH, y4ye6Ho-
VICCIeiOBAaTeNbCKOM M TPOEKTHOM  JEATeNbHOCTH, HaBbIKaMU
paspemenus  npodneM;  COCOOHOCTB M TOTOBHOCTH K

CaMOCTOSTENLHOMY TOMCKY METOIOB PELIEHHUS NMPAKTHYECKHX 3aJad,
ITPHMEHEHHIO PA3JIMYHbIX METOJAOB [IO3HAHK;

— TOTOBHOCTb ¥ CIIOCOOHOCTB K CaMOCTOSITE/IbHOM MH(OPMaLMOHHO-
T1O3HABATENbHOM JEATENILHOCTH, BKIIOYAask yMEHHME OPUEHTHPOBATHCA
B PBNHYHHX MCTOYHMKAX MH(OpMalMH, KPUTUYECKU OLIEHUBATh U
VIHTEPNPETHPOBATh MH(POPMALMIO, TMOJNy4aeMyl0 U3 pPasIMuHBIX
VICTOYHHKOB;

— BIACHHE S3BIKOBBIMU CPEICTBAMHU: YMEHME SCHO, JIOTUYHO H
TOYHO M3JAraTb CBOKO TOYKY 3PEHMUA, HCIOJIL30BATh aJECKBAaTHEIE
SI3BIKOBbIE CPEICTBA;

— BIQJICHAE HABBIKaMU T03HABATENbHOM pe(aeKCHH KaK OCO3HAaHHs
COBEpIAEMbIX  JEMCTBUH M  MBICIUTENbHBIX [IPOLECCOB, UX
pE3yIbTaToB ¥ OCHOBAHMWH, PaHMLL CBOEro 3HAaHUS W HE3HaHWI,
HOBBIX [I03HABATEJILHBIX 33Ja4 ¥ CPEACTB I UX JOCTHXEHUS,

— LENeyCTPEMJICHHOCTh B TIOMCKaX M TPUHATUM pELUEHHUH,
CO00pa3UTENbHOCTh U WHTYMIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
TpeACTaBNenil; CIOCOOHOCTh BOCIPUHUMATh KPacoTy M FapMOHMIO
M¥pa,

JEMOHCTpaLusi CHOCOOHOCTEH K
MIPOEKTHOMH AeATENbHOCTH;

HCII0JIBb30BAHUE PA3JIMYHBIX METOAOB PEIICHU NPAKTHUYECKUX 3a/1a4;

yqe6Ho-nccnenosaTenbc1<oﬁ u

HCIOJIB30BAHUE Pa3siaIn4yHbIX pecypcoB JJI JOCTUXCHUA
[IOCTaBJICHHBIX LICJICH;
NpoBE€ACHHE CaMOCTOATENIBHOIO MOoUCKa MaTeMaTU4eCKOM

MH(OpPMALMK C HCIIOJb30BAHUEM DPa3JIMYHbIX HCTOYHHKOB (Hay4HO-
MOMYJIAPHBIX M3JaHWM, KOMIBIOTEPHBIX 0a3 [aHHBIX, PECYpCOB
WHTepHeTa);

VCIIOJIb30BAHME KOMIIBIOTEPHBIX TEXHOJNOTUH nis oOpaboTku u
nepenayd MaTeMaTHueckod WH(pOpMald W ee MpeACTaBlIeHHs B
pasnuuHbIX popmax;

KpUTHYECKas OLleHKa JOCTOBEPHOCTH MaTeMaTU4eCKOW MH(OopMaLuH,
MOCTYNAIOIIEeH U3 pa3HbIX UCTOYHUKOB,;
JNEMOHCTpaLUsi  CIIOCOOHOCTH  CaMOCTOSTEIBHO
HeoOXoauMy0 HMHGOPMaLMIO ISl BBITIOJHEHUS
yueOHBIX 3a/a4;

coOnoieHre TeXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,

NpaBOBBIX W JTHYECKMX  HOPM, HOpPM  HMH(pOPMALMOHHOM
0€e30MacHOCTH.

HCITOJIb30BaTh
IMOCTaBJICHHBIX

[IpakTUieckue 3aHATUA
VY4ebHo-npaKkTHUeCKUe KOH(pepeHLUH

Konkypcel

Onumnuanst

[TogroToBka pedeparoB, HOKJIAAOB,
MCIIOJIb30BaHUE IEKTPOHHBIX
HCTOYHHUKOB.

HaGnionenue 3a HaBblkaMH pabOThHI B
r1o6ajbHbIX,  KOPIOpPaTHUBHBIX u
JIOKaJIbHBIX HH(OPMALIMOHHBIX CETSIX.

TN peMeTHbie Pe3yJIbTAThI

— c(opMHPOBaHHOCTb NPEACTAaBIEHUH O MaTeMaTHKE KaK YacTH
MUpOBOH KyJbTypbl M MECT€ MaTeMAaTUKd B COBPEMEHHOM
LIMBHIH3aIHA, CIOcO0axX OMMCAHWA SBJIEHWH DPEaJlbHOr0 MHpa Ha
MareMaTHIeCKOM SI3bIKE;

— c(opMHAPOBAHHOCTb NMPEACTABJIEHHH O MAaTEMAaTHYECKUX MOHATUAX
Kak BaXHEHILIMX MaTEMAaTHYECKUX  MOJIENSX,* IO3BOJISIOLIMX
OTHKCHBATh U M3Yy4yaTb pasHble NPOLECCHl U SBIEHUS; TOHMMaHHUE
BO3MOXHOCTM aKCHOMATHYECKOTO MOCTPOEHHUs MaTeMaTHYECKHX
TEOpHI;

— BlaJCHHC METOJAMM [0Ka3aTeNbCTB WM aJrOpPUTMOB pELICHUs,
YMEH#E UX IPUMEHATD, NIPOBOJUTH JOKa3aTeJIbHbIE PACCYXJIEHHS B

yMEHHE BBINOJHATh apU(MeTHUecKHe [eHCTBHA Hal 4UCIaMy,
COoYeTast YCTHbIE W NMUCbMEHHbIE NPHUEeMbl; HAXOAUTh NMPUOIMKEHHbIE
3HAYEHUs BEJIMYMH M TOTPELIHOCTH BbluMcieHHH (abcomoTHas u
OTHOCHUTEJIbHAs); CPABHHUBATh YHCJIOBBIE BBIPAXKEHHS;

yMEHHME HaXOAWTh 3HAYEHWs KOpHs, CTemeHu, Jorapupma,
TPUTOHOMETPUYECKHX  BbIpaXX€HMH HAa OCHOBE  ONpENENeHUd,
UCIONB3Ysl MpU HEOOXOAUMOCTH MHCTPYMEHTAlbHbIE CpENCTBa;
T0JIb30BAThCA NMPUOIKEHHON OLICHKON NMPHU NMPAKTHYECKUX pacueTax;
YMEHUE BBIMONHATh IPeoOpa3oBaHUs  BBIPAXEHUI, NpUMEHss
GopMynbl, CBsi3aHHbIE CO CBOMCTBAMM cTeneHel, sorapu(pMos,
TPUTOHOMETPUYECKUX (hyHKLHH;

Texyuuii KOHTPOJb:

VIHIMBUAYyaJIbHbIM YCTHBIA 0Npoc,
BBIMIOJIHEHUE TBOPUECKMX  3a[aHUH,
NPaKkTHYECKUX U  CaMOCTOSTENbHBIX
pabor;

MPOCMOTP U 00CYyX/IeHHE NOKIaI0B,”
pedepaToB, coobIIeHNH;

NPOBEPKa U OLIEHKA TeKYLUX 3HaHUM.




X OJie pelleH A 3a/ay;

— BIIAICHHE CTAHIAPTHHIMU NpPHUEMaMH PEIUEHUs PAUMOHANBHBIX M
W PpauioHaNbHbIX, NOKa3aTeNIbHBIX, CTEIEHHBIX,
TPUWroHOMETPHYECKUX YPaBHEHHWM M HEPaBEHCTB, HX CHCTEM;
KM CTIONb30BaHHe TOTOBBIX KOMIIBIOTEPHBIX NPOrpamMM, B TOM YHCIIE
JLJIS MOKCKA MYTH PeLCHHUs W WIUIOCTPALMK PelleHNUs YpaBHEHUH U
HEPaBEHCTB;

—  c$OpMHUPOBAHHOCTb TMPEICTABICHUI 00 OCHOBHBIX IOHATHUSAX
M aTeMaTHYeCKOro aHaji3a M MX CBOMCTBaX, BJaf€HHE YMEHHEM
X apakTepHu30BaTh MOBeAeHHE GYHKLHMN, NCIOIb30BAHHE MONTYIEHHBIX
3HaHUW U1 ONMMCAHUS U aHAJIN3a PeabHbIX 3aBHCUMOCTEH;

—  BNajieHWe OCHOBHBIMM  MOHATHAMM O  IUIOCKMX H
ITPOCTPAHCTBEHHBIX ~TE€OMETPUUYECKHX (urypax, HMX OCHOBHBIX
CBOWCTBAX; chOpMUPOBaHHOCTD YMEHUSA pacno3HaBaTh
reomerpuyeckie GUrypbl Ha uepTexax, MOJEIIX U B PEaJbHOM
M Upe; NpUMeHeHHe M3YYEHHBIX CBOWCTB FE€OMETPHUECKUX (QUIYp M
dpopMyn AnA pelieHHs TeOMETPUUECKHX 3aau M 3a1ad ¢
[IPaKTHYEeCKHM COlIepIKaHHEM;

— ¢(hOPMHUPOBAHHOCTL TPEACTABJICHHH O NpoleccaXx M SABICHUAX,
1 MEIOIIHX BEPOSITHOCTHBIH Xapaxrep, CTATUCTHYECKHX
3AKOHOMEPHOCTAX B pEaJlbHOM MHpE, OCHOBHBIX MOHATHAX
5JIEMEHTApHO! TEOPUM BEPOSTHOCTEH; YMEHMH HAaXOAWTh M
OLIEHMBATh BEPOATHOCTH HACTYIUIEHUA COOBITUH B NpOCTEHIINX
[TPAKTUYECKHX CHTYaLMsIX U OCHOBHBIE XapaKTEePUCTHUKH CIydalHBIX
BCJIMYUH;

— BNAJICHWE HaBbIKAMK HCIIONB30BAHMS TIOTOBBIX KOMIIBIOTEPHBIX
MpOorpaMM IIpH PelieHUH 3aauy.

yYMEHHe BBIYHCIATh 3HaYCHHWEe (PyHKIMHM IO 3aJaHHOMY 3HAYCHHUIO
apryMeHTa IpH pa3IMdHbIX crocobax 3afanus GyHKINY;

YMEHHE OINpPENeNsiTb OCHOBHbIE CBOMCTBAa UMCIOBBIX (YHKLHH,
WJUTIOCTPUPOBATh UX Ha rpadukax;

YMEHHUE CTPOUTDH IrpaduKy M3Y4YeHHBIX QyHKLUH, WITFOCTPUPOBATS 10
rpauKy CBOMCTBa 3IeMEHTapHbIX QyHKUMIA;

YMEHHME HUCIONb30BaTh MOHATHE (YHKIMU IJIS ONMCAHUA U aHalIu3a
3aBUCUMOCTEU BEJINYUH,;

yMeHMe HaXOAUTh NIPOU3BOIHBIE JIEMEHTAPHBIX (YHKLMI;

YMEHHE HCMONb30BaTh NPOMU3BOJHYIO [UII M3Yy4YEHUS CBOMCTB
(byHKUMI ¥ TocTpoeHus rpadukos;

yMEHUE NPUMEHATh NPOU3BOIHYIO I NPOBEAEHUS NMPUONMKEHHBIX
BBIYMCNEHUH, peliaTh 3afayd IPUKJIAJHOTO  XapakTepa Ha
HaxX0XJEHUs HalOOJbLIEro 1 HAMMEHbIIEr0 3HAYEHHS;

YMEHHUE BBIUMCIATH B MPOCTEHLIMX CilydasX IUIOIIAAM M O0O0BEMBI C
HCIIONIb30BaHUEM ONpPENENICHHOTO UHTEerpasa

yYMEHHUE peliaTh pauHdoHaNbHbIE, TI0OKa3aTeNbHbIE, Jorapudmudeckue,
TPUTOHOMETPUYECKUE YPAaBHEHUs, CBOAfAIIMECS K JMHEHHBIM M
KBaJIpaTHBIM, a TAKOKe aHAJIOTMYHbIE HEPABEHCTBA U CHCTEMBI;
YMEHHE HCNOJb30BaTh rpadMuecKuil METOA peLIeHHs ypaBHEHUH H
HEpaBEHCTB;

yMeHue u3o0pakaTb Ha KOOPAMHATHOM IUIOCKOCTH PpEIUEeHUs
YpaBHEHUi, HEPABEHCTB U CUCTEM C IBYMsI HEU3BECTHBIMU;

YMEHHE COCTaBIATb M pellaTh YpPaBHEHUS W HEPaBEHCTBA,
CBSI3BIBAIOLIME HEU3BECTHBIE BEJIMUMHBI B TEKCTOBBIX (B TOM YHCIE
NPUKJIAHBIX) 3aa4ax;

YMEHHE pellaTb MNpPOCTeHIIne KOMOWHATOpHBIE 3aJaud METOJOM
nepebopa, a TakXKe C MCTIOJIL30BAHMEM M3BECTHBIX (hOpMyII;

YMEHHE BBIYMCISTH B, NPOCTEHIINX CIydasX BEPOSTHOCTH COOLITHIA
Ha OCHOBE MOJCYETa YUCIIa UCXOM0B;

YMEHHUE paclo3HaBaTh Ha 4YepTexax M MOJENAX NMPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHTb TpPEXMEpHbIE OOBEKTHl C WX OIMHMCAHUAMHU H
U300paKEHUAMU;

YMEHHE OMNHUCHIBATh B3aUMHOE PaCOJIOKEHHUE NPSMBIX U MIOCKOCTEH
B TPOCTPAHCTBE, apryMEHTHPOBaTh CBOM CYXJAEHUA 00 3TOM
PpacIosoXeH!H;

YMEHHE aHaJM3UpOBaThb B MNPOCTEHIIMX CiydasX B3aUMHOE
pacronoxxeHue 00bEKTOB B IIPOCTPAHCTBE;

yYMEHHE H300pakaThb OCHOBHbIE MHOTOTPAaHHMKM U KpYIJble Tena,
BBINOJIHATH YEPTEXKH 0 YCJIOBUAM 3a/1a4;

YMEHUECTPOUTh NpOoCTeHIne ceueHus Kyoa, IpU3Mbl, TUpaMUIbI;
yMEeHue pewars IUIaHUMETpUYECKHe u npocreiume
CTEPEOMETPUUYECKHE 3aJa4¥ Ha HAXOXJEHUE TI'eOMETPUUYECKHX




BENWYMH (JUIVH, YIJIOB, IUIolaneii, 00beMoB);
YMEHHE HCIIONb30BaTh MNpPH pEUIEHWH CTEPEeOMETPHMYECKUX 3anad
TUTaHUMEeTpU4YecKue (akThl 1 METOIBI.




B pesymsrare ocBoeHust y4yeOHOW mucnuiuidHbl «MaremaTtukay |y —0OydaromuXcs
bopMHPYIOTCS 001 e KOMIETEHIHH:

Tabnuna 1.3.2 - O0ume KOMIETEHIMHU U JIMYHOCTHBIE PE3YJIBTAThI
Cnenuansnocrs 21.02.05  «3eMeabHO-UMyIIeCTBEHHBIE OTHOMIEHUs», TIpHKa3 00
yrBepxaeHun @®I'OC CIIO ot 12.05.2014r. Ne 486 ¢ HU3MEHEHUSMH M JONOJHEHUSAMH OT

14.09.2016r.

Kon HaumeHoBaHMe pe3yjibTaTa 00yyeHHst
OK 01 IToHMMATh CYIIHOCTB M COLMABLHYIO 3HAYUMOCTh CBOEH Oy aymiel npodeccuu, MposiBIATE K HEH
YCTOMYMBBINA MHTEPEC.
OK 02 AHaJTM3MpOBaTh COLMANbHO-OKOHOMHYECKHE M TOJMTHYECKHE MpoOJeMBl M  HPOUECCEH,

UCIIONIB30BaTh  METOABl  I'yMaHHTapHO-COLMOJNIOTMYECKMX HAayK B  pasiM4HBIX  BHIAX
po(eCCHOHAILHON M COLMABHOM JeSITeIbHOCTH.

OK 03 OpraHu3oBbIBaTh CBOIO COOCTBEHHYIO HEATENBHOCTh, ONPENENATh METOABl M  CIOCOOHI
BBINIOJTHEHHS TIPOeCCHOHANIBHBIX 33124, OUCHUBATh UX 3P (PEKTUBHOCTb U KAUECTBO.

OK 04 Pewrath npo06JeMbl, OLIEHHBATh PUCKH U MPHUHUMATh PELIEHUS B HECTAHJAPTHBIX CUTYalUsX.

OK 05 OcCyIIeCTBIATh TOUCK, aHAalM3 U OLEHKY MHGOpPMaLuM, HEOOXOAMMOM JUli MOCTAHOBKU M
pemeHus npohecCHOHANBHBIX 3a/1a4, MPO(ECCHOHATEHOIO U IMYHOCTHOTO Pa3BUTHSL.

OK 06 PaGoTaTh B KOJUIEKTHBE W KOMaHJAE, oOecreyuBaTh ee CruiodeHue, 3(GGeKTUBHO, 00marscs ¢
KOJUIEraMH, PYKOBOJCTBOM, ITOTPEOHUTEIAMHU.

OK 07 CaMOCTOATEILHO  OIpeNeNaATh 3ajadyd Npo(ecCHOHANbHOTO M JIMYHOCTHOIO Ppa3sBUTHS,
3aHMMAaThCs caM000Opa30BaHIEM, OCO3HAHHO INTAHUPOBaTh NOBBILIEHHE KBAIU(HKALHH.

OK 08 CraBuTh  LENH, MOTHBHUPOBATb  JEATEIbHOCTb  TOAYMHEHHBIX, OPraHM3OBHIBATH U
KOHTPOJIUPOBATh UX paboTy ¢ NPUHATHEM Ha ce0s OTBETCTBEHHOCTH 3a PE3YJIbTAT BHINOJHEHHS
3aJJaHHi.

OK 09 BBITh TOTOBBIM K CMEHE TEXHOJIOTHH B MPOECCHOHANLHOH NeATeIbHOCTH.

OK 10 Oco3HaBaTh U IpPHUHUMATb  OTBETCTBEHHOCTh 3@  JKOJOIMYECKHE  IIOCIIENCTBHSA

npodheCcCHOHATIBHOM eSTENBHOCTH, COOMIONAThH PEraMeHThI IO SKOJIOrUYeCKOi 0€30ITaCHOCTH
NPUHIWIB  PAUMOHAIBGHOr0  IPUPOMONIONB30BAHMSA, BBIOMpAaTh  CIOCOOB!  MOBBIMICHHS
9KOJIOTHYECKO# 6e30macHOCTH MPOheCCHOHATBHON NEATeNbHOCTH OpraHU3aLMH.

OK 11 Hcnonp30BaTh MPUHUMIEI COLMAILHOIO NAPTHEPCTBA B PEryJHPOBAaHUU COLMAIBHO-TPYIOBBIX
OTHOIIEHUH B OJpa3AeIeHIH, OpraHU3alMu.
OK 12 Hcnonp30BaTh pe3yabTaThl HAy4YHBIX HCCIENOBAHUN B MNPOGECCHOHAIBHON NeATeNbHOCTH,

y4acTBOBAaTh B IPOBEACHUM M OPraHMU3ALMU HAYYHBIX MCCIENOBaHHN MOA PYKOBOJCTBOM,
IPOBOIMTH M  OPraHW30BBIBATH  JIOKANBHBIE HAayYHbIE MCCIENOBAHHA B  OONACTH
npo¢ecCHOHANBHOM JeATEIbHOCTH.

OK 13 CobnionaTh TpaBuia TEXHUKH OE30MACHOCTH, HECTH OTBETCTBEHHOCTh 32 OPraHM3alMIO
MEpONpHUATHI 10 00ecIiedeHHI0 0€30aCHOCTH TPy Ja.
JIP 2 [MposABISIIOMIMA aKTHBHYIO T'PaXIAHCKYI0 IO3ULMIO, JEMOHCTPUDYIOIUHA IPHUBEPKEHHOCTH

npUuHIUInamM YECTHOCTH, NOpANOYHOCTH, OTKPBITOCTH, JKOHOMHYECKH AKTUBHBIA )51
YYaCTBYXOUIMH B CTYAEHYECKOM W TEPPUTOPHUAIBHOM CaMOYIpPAaBIEHWH, B TOM YHCIIE Ha
YCIOBUSIX  JHOOPOBONBYECTBA, IPOXYKTUBHO B3aMMOJEHCTBYIOIIMHA W  Y4acTBYIOIUUHA B
JESITEIHHOCTH OOILECTBEHHBIX OpraHu3alui
JIP 10 3a00TAMMIACS O 3aIIUTE OKPY)KAKOIIEeH Cpempl, COOCTBEHHON M 4y>koif 0e30macHOCTU, B TOM
gycrne nudpoBoii

KoHTpoyib ¥ OlleHKa pe3yJabTaTOB OCBOEHMS MUCHUILIMHEI «MareMaTHKa» OCYIIECTBIAETCH
[perojaBarejieM B MPOIEcce MPOBEACHUS TECTUPOBAHUS, a TAKOKE BBINOJHEHHs O0yYarolMMHUCH
NPAKTHYECKUX M CaMOCTOSITENbHBIX pabOT, TBOPYECKMX 3aJaHUH, MHIAWBUAYAIbLHBIX 3aJaHHMH,
HanucaHus pedepara, MOArOTOBKH WH(POPMALUMOHHBIX COOOLIEHHH, B TOM 4YHCJIE BBIIOJIHEHHBIX C

TIOMOLIBIO MYJIbTUMEIMNHHON KOMIBIOTEPHOM mporpamMmsl PowerPoint.

@opMBI MU METOABI KOHTPOJIS M OLECHKH PEe3yJIbTAaTOB OOYYEHHs IO3BOJISIOT IPOBEPATH Yy
00y4alolIuXCcsd HE TOJBKO C(HOPMHPOBAHHOCTH IPEAMETHBIX pPe3yJIbTaTOB, HO M pPa3BUTHE
JIMYHOCTHBIX U METalPEIMETHBIX PE3yJIbTaTOB O0YYECHHUS.



Tabmuua 1.3.2 - KoHTponap u OLEHKa pe3yabTaTOB OCBOCHHUS YYEOHOH JMCUMILIMHBI

«MareMaTuka»

CnenuaasHocrs 21.02.05

«3eMeIbHO-UMYIIECTBEHHbIE OTHOIIEHUM», IpHKa3 00
yrBepxkaenud OI'OC CIIO ot 12.05.2014r. Ne 486 ¢ u3MEHEHUSMH U JONOJHEHUSAMH OT

14.09.2016r.
Kons! hopmupyeMbIx
Pe3ynpTaTh! 06y4eHuUs npo¢ecCHOHANbHBIX,
. DopMBbI 1 METOIBI KOHTPOJIA M OLEHKH
(ocBOEHHBIE YMEHUS, YCBOCHHbIE 00X KOMIIETEHLUH U
pe3yJIbTaToB 00yUEHUS
3HaHUS) JIMYHOCTHBIX
pe3yIbTaTOB
3Hamp
3namo OK 1-5 Texymuif KOHTpONb B (OpME TECTUPOBAHHS,
CMBICJI MOHSITHIA: 3HaYeHHUE OK 9-13 UHAMBUYAJILHOTO YCTHOTO ompoca,
MaTeMaTUYECKON HayKH [UISl pEIlEeHHUs JIP 2,10 BBLITIOJIHEHHS TBOPYECKUX 3aJaHuH,

3aJ1a4, BOSHUKAKOIIHUX
TCOPHUU U NMPAKTHUKE; IIUPOTY U B TO

Xe BpeMA OrpaHUYEHHOCTH
IIPUMEHEHU A MaTEeMaTH4YE€CKUX
METOOOB K aHaJIu3y H

HCCIIEIOBAHUIO  TPOLIECCOB U
SBJICHUH B IPUPOJIE U OOIIECTBE;
3HaYeHUE NPaKTUKH U BOIPOCOB,
BO3HHUKAIOIIKX B caMoH
MaTeMaTuke A1 GOpMUpOBaHUS U
pasBUTHSA MaTEeMaTHYECKOHW HayKH;
HCTOPHUIO PA3BUTHUS MOHATHS YUCIA,
CO3/1aHuA MaTeMaTHIeCKOro
aHaJM3a, BO3HUKHOBEHUS U
Pa3BUTHUS FEOMETPHH;

YHHUBEPCAIbHBIH XapakTep 3aKOHOB
JIOTHKH MaTeMaTH4eCKIX
paccy>XIeHus, MX IPUMEHHMOCTh
BO BCeX O0ONacTiX YeloBEYEeCKOM
JIESTENIbHOCTH;

BEPOSATHOCTHBIN XapaKTep pa3lnUYHbIX
IPOILIECCOB OKPYXKAIOIET0 MUpa;
OIlpeleNIeHUs paLrOHaIbHOTO U
JEeHCTBUTENBHOTO YHCTIA;

0003Ha4YeHNs YHCIOBBIX IIPOMEXYTKOB;
OIpeneNeHUe abcomoTHOM %
OTHOCHUTEJIBHOM MOrPEeNIHOCTEH;
ompeneNeHre M OCHOBHBIE CBOMCTBa
CTerneHH, apu(pMEeTHIecKoro KOpHSA n-
oii cTeneHy, orapupma;

ompenenenue, rpagukuy M CBOMCTBa
CTENeHHOM, TorapudMuaecKkoi
NoKa3aTebHON (yHKLUH;

OCHOBHbBIE MPHEMBl U  METOMBI
peleHus MOKa3aTeTbHbIX U
JIOTapU(MUIECKUX YpaBHEHHH U
HEPaBEHCTB;

omnpeneeHue YHCIOBOH, 0OpaTHOM H
CJIOXKHOH (pyHKIMH;

onpeneneHue rpaduka QyHKIHUH;

(93 (1e[9)5 3aaHus (1) %: 19102071
(aHaNMUTHYECKUA, TaOIMYHBIH,
rpaguyeckuii);

oIpeneneHue BO3pacTaroIeit u

yObIBalOLIEN, YETHOU U

NPAaKTHYECKUX H CaMOCTOATEIIbHBIX pa60T.
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NEePUOINYECKON QyHKIMH;
oTpeseNeHne SIKCTpeMyMa (yHKIHY;
TeOMETPHYECKYIO MHTEPIIPETALIMIO
OCHOBHBIX CBOMCTB (DyHKIIHIA;

crnocoOsl  mpeoOpa3oBaHus TpadukoB
GbyHKUHMT;

NIOHATHE Tpagyca U pajuaH;
olpefieNeHue  TPUTOHOMETPUYECKUX

GbyHKUMi;

3HaKU TPUTOHOMETPHYECKUX (QyHKIMH;
OCHOBHBIE TPUTOHOMETPHYECKHUE
opMmybL;

rpaduku U CBOMCTBa
TPUTOHOMETPUYECKUX (YHKIIMH;
OTpeNeNeHUS apKCHHYcCa,
apKKOCHHYCa, apKTaHTeHCa,

ApKKOTaHTeHCa YHUCIIa;
¢dopMynbl  pelreHHs  MPOCTEHINMX
TPUTOHOMETPHUIECKHUX YPaBHEHHH;

OCHOBHbIE IPUEMBI M METOMIbI PELICHUS

panrOHaJIbHBIX, HUppalHOHAJIbHBIX,
IMOKa3aTECIbHBIX, J'lOFapI/I(i)MH‘ICCKHX,
TPUTOHOMETPHUUECKUX ypaBHeHHﬁ,

HEPaBEHCTB U UX CUCTEM;
[IOHATHE «IIpUpallEHHE apryMEHTay,
«IpHUpalleHue GYHKIUN»;
reOMETPUYECKUH U QU3MIECKUM CMBICI
IIPOM3BOJHOM, BTOPOM IIPOU3BOIHOM;
ONpelesieHHe IPOU3BOJHOM, BTOPOH

NIPOU3BOIHOM;
npaBuIa u tdopmysl
i depeHIpoBaHus;

NPaBMJIO  HAXOXIECHUS  WHTEPBAJIOB
MOHOTOHHOCTH U 9KCTPEMYMOB
(yHKIMH C TOMOIIBIO NPOU3BOIHOM;
NpaBUJIO HAXOXICHUS  WHTEPBAJIOB
BBIIIYKJIOCTH ¥ TOYeK  meperuda
rpapuka (QYHKOMH C  [TOMOLIBIO
MIPOU3BOIHOM;

CXeMy MCclefoBaHHA (QYHKLUHM H
MIOCTPOEHUs ee TpaduKa;

NIPaBHJIO HaXOXJEHHsA HauOOJBIIETO U
HaUMEHBIIETO 3HaUeHUH QyHKIUH

Ha IIPOMEXKYTKE;

OIIpeeNeHNs nepBooOpasHoOH
GbyHKLHH, HEOTIPEIEICHHOT O
HHTerpaa;

(hopMyJIbI HHTErpUPOBAHUS;

OCHOBHBIE€ METOIbI UHTETPUPOBAHNS;
reoOMeTPHIECKHi CMBICH
OIPEIENIEHHOr0 HHTErpaa;

OCHOBHbBIE CBOMCTBa OIPENEIICHHOTO

UHTErpana;
¢opmyny Herotona-JleiiOHuna;
OnpeIeNieHUe KpUBOJIMHEHHOMI

Tpaneuuu, (GopMyiy BBIYUCIEHHSI €€
MJIOLIA/H;

¢opMynel  BBIYMCIEHUA  IUIOLIAAE
IUDIOCKMX  GuUryp, pacrojOoXEHHbIX

BBILLIEe U HMXKe ocH abcuucc;
¢opmMyny BbIYHCIEHHS o6BeMa Tena

Bpall€HUs;
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CBOMCTBa TPEYTOJbHUKOB,
YeTBIPEXYTObHUKOB, OKPY>KHOCTEH;
(opMyJBI IS HAXOXKIACHUS IUIOLIAAeH
reOMEeTpHYECKUuX QUryp;

aKCHOMBI CTEPEOMETPHUH;

OIIpeAeNIeHNE U NpHU3HAK
NEepNEeHAUKYIIPHOCTH  NpsAMOH |
IIOCKOCTH;

oIpeeiieHue HaKJIOHHOH,
NEPNEHINKYApPa, yIila MEeXIY NpAMOH
U TIIIOCKOCTBIO;

TEOpeMy O TpeX MepIeHIUKYIsIpax;
oIpeeeHHe CKpEIIHBaIOIIXCS
TNPAMBIX;

MOHATHE JBYTrPaHHOrO YyIja, Yyria
MEX/Ty MIIOCKOCTSIMH, JTMHEHHOTO Yria;
ornpeJeeHue u NpHU3HAK
NapaieabHOCTHA IIIOCKOCTEH, MpsSMOM
Y TUTOCKOCTH;

ONpelieNieHUss W CBOMCTBA MPHU3MBI,
napajenenunena;

OTNIpENENeHNs] TUPAMUIbI, YCEYEHHOU
HPaMHUJIBL;

BUJIBI TIPABUJIBHBIX MHOIOIPaHHUKOB;
OIIpe/IeNICHUE U CBOMCTBA LIMIIMHIPA;
omnpeneNeHue KOHyca U YCEYEHHOIO
KOHYycCa,;

OIlpelieNieHUE 1Iapa;

TEOpeMy O CEU4EHUH I1apa MJI0CKOCTHIO;

(hopMyIsl obbeMa TIPU3MBI,
NPSIMOYrOJIBHOrO  IapajlIeNenuena,
npsAMoH NIPU3MBI, IUpaMUIBbI,

YCEUYEHHOW IHpaMHUAbl, LWIMHIPA,
KOHYCa, YCEYEHHOr 0 KOHyCa, 1apa;
¢opMysBl  TUIOIIAIM  TIOBEPXHOCTH
IIPU3MBI, IIPSIMOI

YCEUYEHHOM NHMpaMUbl, NPABUIbHON
NH¥paMUIbl, TPAaBUILHOW YCEUYEHHOH
NMUpaMuUbl, IMIMHAPA, KOHyCa U 1Iapa;

MTOHATHS: COOBITHE,
YacTOTa M BEPOATHOCTH ITOSIBJIEHUSI
COBMECTHBIE u HECOBMECTHBIE

coOBITHS, IIOJIHAS BEPOATHOCTD;
TEOPEMBl CIOXXEHUS M YMHOXEHHA
BEpPOSATHOCTEH;

OCHOBHbIE MOHATHA U  (OPMYJIBI
KOMOHHATOPHKH.

s

Ymerts: OK 1-5 Tekyuiuif KOHTponb B (opMe TECTHPOBAHUS,
® BBHINIOJIHATD apupMeTHIECKUEe OK 9-13 MHIVBUIYaJIbHOTO YCTHOTO orpoca,
JIP 2,10 BBINTOJTHEHUSA TBOPYECKHX 3aJaHul,

NEHWCTBUA Hal 4HClIaMH, co4eTas
YCTHBIE MW ITMCBMCHHBIE IIPHUEMBI;
HaxXOIduTb IIpU OJIMDKEHHBIE 3HAYEHUS

BEJIMYUH U MOrPEIIHOCTH
BBIYHUCIICHUM (abcomoTHas U
OTHOCHTEJIbHAA); CpaBHHBATh

YHUCJIOBBIE BBIPAXXCHUA,
HaXOOHUTk 3HaA4YeHHs KOpPHs, CTEIIeHH,

norapudma, TPUTOHOMETPHYECKHX
BBIPOKEHHN Ha OCHOBE OIPENETECHUs,
UCIONB3YS  MPH  HEOOXOTMMOCTH

TNPaKTHYECKUX H CaMOCTOATEIIBHBIX pa60T.
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HMHCTPYMEHTAJIbHbIE CpencTBa;

TOJIb30BATHCS OPHOITHKEHHOM
OLIEHKO! NpH NPaKTHYECKHUX pacyeTax;
BBIIIOJIHATh npeoOpa3oBaHus

BBIpOXEHHH, NpPUMEHSsS  (OPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHU CTEIEHEH,
JorapupmMos, TPUTOHOMETPHYECKHUX
yHKIIHH;

BBIUMCIATh 3HaueHHe (QYHKUUH IO
3alaHHOMY 3HAQUEHHMIO apryMeHTa IIpH
pas3IUYHBIX crocobax 3alaHusA
byHKLHY;

OIpenensiTh  OCHOBHbBIE CBOMCTBa
YUCIIOBBIX (YHKUUH, WUTFOCTPUPOBATH
UX Ha rpagukax;

CTPOUTh rpaduku M3YYEHHBIX
GbyHKIHIH, UJUTIOCTPUPOBATH o
rpa¢uKy CBOMCTBA  3JIEMEHTapHBIX
bynKmii;

UCIIONB30BATh MOHATHE (QYHKLUUH UL
ONMCaHUs U aHaIu3a 3aBUCUMOCTEH
BEJIMYHH;

HaXOJHUTh MPOU3BO/IHBIE
3JIEMEHTAPHBIX (YHKIHI;
UCIIONB30BaTh  IIPOM3BOJHYIO  JULA
H3y4eHHUs  CBOMCTB  QyHKUMHA U
HOCTPOEHHUS Ipa(UKOB;

IPHMEHATD IPOU3BOIHYIO s

[POBEEHUA NpHOIMKEHHBIX
BBIUUCIICHUH, pemarb 3aaun
NPHKJIIaTHOTO XapakTepa Ha
HaX0XKIEHHA Hau6OoJIbIIEro u

HaWMCEHBIIECrO 3HAYCHUA,
BBIYUCJIIATE B npocreﬁmﬂx clryqgasx

IO A TU U 00BEMBI c
HCITI0JIE30BAaHUEM OIIpPENIENIEHHOT 0
HHTEerpaja

pemath palnMoHaJIbHEIE,
HOKa3aTeNbHble,  JiorapuMUIecKue,
TPUTOHOMETPHYECKHUE YpaBHEHUS,

CBOASIIIUECS K JIUHEHUHBIM U
KBaJ[paTHbIM, a TaKXX€ aHaJOlM4YHBIE
HEpaBEHCTBA U CUCTEMBI;
HCTONB30BaTh rpaduueckuil  MeETOn
pelieHs ypaBHEHUH U HEpaBEHCTB;
u300paxaTh Ha KOOpIMHATHOH
IIJIOCKOCTH  pEUIeHHs  YpaBHEHWI],
HEpPaBeHCTB M CUCTEM C OBYMs
HEU3BECTHBIMY;

COCTaBJIATh W pelaTb YPaBHEHHUS U
HEPABEHCTBA, CBSI3BIBANOIIME
HEU3BECTHBIE BEJIMYUHBI B TEKCTOBBIX
(B TOM YHCIIe IPUKIIaHbIX) 3aJa4ax;
pewiath mpocrenme KOMOUHATOPHBIE
3aa4yd METONOM mepedopa, a Takxke ¢
HCIIOJIb30BAaHMEM M3BECTHBIX (OPMYJI;
BBIYMCIATh B, NPOCTEHIIUX CIIydasx
BEPOATHOCTH COOBITUH Ha OCHOBE
MOACYETa YUCia UCXOO0B;
pacrno3HaBaThk Ha 4yepTexxaxX U MOIeJIaxX
IIPOCTPAHCTBEHHbIE ¢ opMBI;
COOTHOCUTh TpEXMEpHble OOBEKTHI C
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UX ONHCAaHUSMU U H300paXKeHUSIMM;
OMNHKCBHIBATh B3aHMHOE DPAaCIIONOXKEHHE
TPSIMBIX u IJIOCKOCTEH B
IPOCTPaHCTBE, aprYMEHTUPOBATH CBOU
CyXJIeHHs 00 3TOM PaCIOI0KEHHH;
AHAJIM3UPOBATh B npocTeimux
CllydasX B3aUMHOE pacIOJIOXKEHHUE
00BEKTOB B IIPOCTPAHCTBE;
u3obpaxarh OCHOBHBIE
MHOTOTPaHHHKA M KpYIJble Tena;
BBHIOJNHATh UYEPTEXH II0 YCIOBHAM
3aj1ay;

CTpPOUTh IpoCTeilnue cedeHus Kyoba,
NPHU3MBI, IUPAMULIBI;

pewats TUTAaHUMETPUIECKHE "
npocreimue CTepeoMeTpHYECcKHe
3alaun Ha HaxOXXAEHUE

reOMETPHYECKMX  BeNM4YMH  (JUIHH,
YTJIOB, IUIOIanei, 00bEMOB);
UCIIONIb30BATh npu peLeHn
CTEPEOMETPHIECKUX 3a1ay
IUIAaHUMETPUYECKUE (aKTBl U METOJIBI;

HCNOJIL30BAaTh NPHOOpETEHHbIE
3HAHUS U YMEHUS B

NPaKTHYECKOH NeATeJbHOCTH U
NOBCEeIHEBHOM )KM3HHU:

- I8 TpPaKTUYECKMX pacyeToB IO
tbopmymnam, BKJTFOYast tdhopmybl,
coJepiKallde  CTENeHW,  paJuKalbl,
jgorapu(Mel U TPUTOHOMETPHUYECKHE

GbyHKIMY, HCTIONIB3Ys TIpH
HEe0OX0IUMOCTH CIIpaBOYHbBIE
MaTepHabl 3 NpocTeHme

BBIYUCIIUTENbHBIE YCTPONUCTBA.

-Vl ONMCaHUs C IOMOLIBIO (YHKLHH
pasIM4YHbIX 3aBUCUMOCTEH,
NpPEeACTABIECHUS ux rpaguyecky,
UHTEpIpeTaluy rpaguKoB.

-1 pelIeHus] TPHKIaJHbIX 3aJad, B
TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX
u ¢usHyeckux, Ha HauOoJbLIME U
HaMMEHbIIHe 3HAYEHUs, Ha
Hax0)XJIE€HHE CKOPOCTH U YCKOPEHHS
- JUIA aHAJIM3a  pEealbHBIX  YHCIIOBBIX
JAHHBIX, TpPEJICTaBICHHBIX B BHUIE
Juarpamm, rpagpukoB;

-JUI aHaJTU3a uHbopMaLuH
CTaTHCTUYECKOT0 XapaKTepa.

U MccaenoBaHus (MOIETMpPOBaHMUA)
HECJIOXKHBIX NTPAKTUYECKHX
CHTyallMii Ha OCHOBE H3YYEHHBIX
(hopMy1 1 CBOUCTB GUTYp;

- UL BBIYHCIIEHUS OOBEMOB H
iomanein MOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJI NpPU pELICHUU
MPaKTHYEeCKUX 3a7ad, HUCIOJb3Ys IpHU

HCO6XO}1HMOCTPI CripaBOYHHUKH u
BBIYHCIIHUTENILHBIE YyCTPONCTBA.

Tekymuit KOHTposmb B (OpME TECTUPOBAHUS,

VIHAMBH Iy aJIbHOT'O YCTHOTO ompoca,
BBIMOJIHEHUS TBOPYECKHX 3a/laHuH,
NPAKTHYECKUX U CaMOCTOSATENBHBIX pPadorT,
3aLHTHI peteparos u HOArOTOBKH

NPE3EHTalUMN.

- BKJIaJ POCCHUACKHUX M 3apy0eimHbIX
y4YeHbIX, OKa3aBIIUMX  Hauboubliee

OK 1-13
JIP 2,10
OK1-13

Texkymuii KOHTpONb B (opMe TECTHPOBaHHA,
VIHIMBY TYaJbHOTO YCTHOTO omnpoca,
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BIIMSHUE HA pa3BUTHE MAaTEMAaTUKHU. JIP 2,10 BBITIOJTHEHUS TBOPYECKHUX 3a[aHuH,
NPAKTHYECKUX M CaMOCTOSATENBHBIX padoT,
3alUTHI pedepaToB u HOATOTOBKU
NpEe3EeHTALUH.

OT/IMYaTh THUIOTE3bl OT HAYYHBIX OK 1-5 Texymuii KOHTponb B ()OpME TECTUPOBAHU,

TEOpHIii; OK 9-13 UHIUBUAYaJLHOTO YCTHOTO oIpoca,

JIP 2,10 BBITIOJTHEHHS TBOPUYECKUX 3a/laHuH,
NPaKTUYECKUX U CaMOCTOSTENbHBIX pPadoT,
3aIUTHI pebepatoB  u HOArOTOBKH
IIpE3eHTaLHU.

JaenaTb BBIBOJbI Ha OCHOBE OK 1-5 Texymuit KOHTponb B (opMe  BBIIOTHEHHS

3KCIIEPHMEHTANIbHBIX JaHHBIX; OK 9-13 NPaKTHYECKUX U CAMOCTOATENIBHBIX paboT.

JIP 2,10

NPUBOAUTH npHuMepkl, OK 1-13 Texkymuif KOHTponb B (OpME TECTHPOBaHU,

NOKa3bIBalOLIHe, YTO: HaOMIONEHUS U JIP 2,10 UHIUBUIYalbHOTO YCTHOTO ompoca,

9KCIIEPUMEHT ABIIAIOTCA OCHOBOM 1A BBIIIOJTHEHUSA TBOPYECKUX 3allaHHH,

BBIIBI)KEHHA THUIOTE3 M TEOpHH, NPAKTHYECKUX U CaMOCTOATENBHBIX paboT,

IIO3BOJISIIOT ~ NPOBEPUTH ~ HCTUHHOCTD 3aILUTEI pedepaToB u IOATOTOBKHU

TEOPETHYECKHX BHIBOJIOB Tpe3eHTalui.

NPUBOIUTH npuMepsI OK 1-13 Texymuit KOHTpOJIb B (OpME TECTUPOBAHUA,

NPaKTHYEeCKOro HCNONB30BAHUS JIP 2,10 HHIUBUYallbHOTO YCTHOTO OIIpoca,

(u3HYeCKHX 3HAHMIA: BBINIOJTHEHUS TBOPYECKHX 3aJaHuM,
IPAKTHYECKUX H CAMOCTOSATENBHBIX padoT,
3aIIUTHI peepaToB U MOArOTOBKH
NIpEe3E€HTalUMN.

NPUMEHSITh MOJyYeHHbI€ 3HAHUS IS OK 1-5 Texymuif KOHTpoOnb B (OpMe TECTUPOBaAHMS,

pelleHHs MaTeMaTUYeCKUX 3a/1ay; OK 9-13 MHIUBUIYaJlbHOTO  IHCBMEHHOIO OIpoca, U

JIP 2,10 BBITIOJTHEHHS MIPaKTHYECKUX u
CaMOCTOATENBHBIX paboT.

U3MepATh psiA QU3HMYECKUX BEIMYUH, OK 1-5 Texymuii KOHTPONIb B (JOpME  MPAKTUYECKUX U

MIPEACTaBIIsAsS PE3yNbTaThl U3MEPEHUH ¢ OK 9-13 CaMOCTOSATENBHBIX paboT.

y4ETOM HX IOTPEIIHOCTEH; JIP 2,10

HCIOJIB30BATH npuoGpeTeHHbIe OK 1-13 Texymmit KOHTpoOnb B ()OpME TECTUPOBAHM,

3HAHUA H YMEHHSA B npamnqecxoﬁ JIP 2,10 UHIMBUYaJIbHOTO YCTHOTO ompoca,

AeATENLHOCTH M NOBCEAHEBHOH BBINOJTHEHHS TBOPYECKHX 3a/aHui,

HKHU3HU:

NPAaKTHYECKMX M CaMOCTOSTENbHBIX paboT,
3alUThI pedeparoB U HOATOTOBKH
NpE3ECHTaLUH.
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1.4 Copep:xanue y4eOHOH XM CHUTLIMHBI
Beenenne

Matematuka B HayKe, TEXHHKE, O3KOHOMHKE, HH(DOPMALMOHHBIX TEXHOJIOTHAX H
IIPaKTU4ECKOH aesTenpHOCTH. llenu M 3agaud U3y4yeHUs MaATEeMAaTUKH IPH OCBOCHHH Ipodeccuit
CIIO u cunemumansuocTeit CITO.

AJITEBPA
Paszeumue nonamusa o uucne

Llenpie m panuoHaibHBIE yucna. JledcTBUTeNnbHBIE 4ucna. [lpubnuoicennvie GblYUCTIEHUA.
Komnnexcnoie uucna. .

Kopnu, cmenenu u nozapughmoi

Kopun u cremenu. KopHu HarypanpHOH cTelmeHM U3 yuciaa U UX cBodcrBa. CTemneHu ¢
pallMOHANBHBIMU TIOKa3aTeIsIMH, WX cBoicTBa. CTeneHW ¢ JEWCTBHUTEIBHBIMH ITOKa3aTENIIMH.

Ceouicmea cmenenu ¢ OelicmeumenbHblM NOKA3AMENIEM.
Jlorapudm. Jlorapudm umcaa. OcHOBHOE JorapudMuyeckoe TOXKAECTBO. J[eCATHYHBIE U
HaTypajibHbIe Jorapudmsl. [IpaBuma neicTuii ¢ norapudpmamu. [lepexox kK HOBOMY OCHOBAHHIO.
IIpeobpa3oBanme anredpamyeckux BbIpakeHuil. IIpeoOpa3oBaHue palMOHATBHBIX,
HUppalOHATBHBIX CTEIICHHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMHUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn
Apudmernueckue NeHCTBUS HaJl YUCIaMHU, HAXOXACHUE NMPUOIMKEHHBIX 3HAYCHUN BEJTMYUH

U TIOTPEIIHOCTEH BBIYUCIICHHH (a0COMOTHON U OTHOCUTENIHHOM ), CPABHEHHUE YUCIIOBBIX BBHIPAKEHHH.
Brruncnenue u cpaBHeHrEe KOpHEH. BpiloiHeHne pacyeToB ¢ paguKalaMH.
Pemmenne npparnuoHanbHbIX ypaBHeHUH. HaxoxeHre 3HaueHUH cTeneHel ¢ pallnOHATbHBIMA
nokazarenssmMud. CpaBHeHue creneHed. IlpeoOpazoBaHMs BBIp@XKEHUH, COAEPXKAIIUX CTEHECHH.

Pemenue noka3aTeabHbIX ypaBHEHUH.
Permrenre mpuKIIaaHBIX 3a/1a4.
Haxoxnenue 3HaueHHW jorapupma Mo NpoU3BOJIBHOMY OCHOBaHHIO. Ilepexoa OT OAHOro

OCHOBaHUS K JpyroMmy. Breluucnenue u cpaBHeHue sorapudmon. JlorapudpmupoBaHue u

IIOTEHLIPOBAHUE BBIPKEHUH.
[IpubmxeHHbIE BEIYUCICHUS U PEIICHUS IPUKJIAJAHBIX 3a1a4.

Pemenue norapudMudeckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUU
OcCHOBHBIE IOHATHHA

Pagunannas M€pa yria. BpamaTenLHoe JBHIXKCHHUC. CI/IHyC, KOCHHYC, TaHI'€HC W KOTAHI'€HC
quciia.

OcCHOBHbIE TPHTOHOMETPHYECKHE TOXK/IECTBA
@opmynsl npusenenus. @opmysiel cnoxeHus. opmynbsl ynBoeHUus Dopmynvl NOLOSUHHO20
yana.

IIpeoGpazoBanus NPOCTeHMX TPHTOHOMETPHYECKHX BBIPaKeHHH
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[IpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIHH B TPOU3BEICHNUE U TIPOU3BEICHUS B
cyMMmy. Buipaoicenue mpuesonomempuueckux QynKyuil yepe3 manzenc noio8UHHO20 apeyMeHma.

Tpuronomerpuyeckue ypaBHeHUsI H HEPAaBEHCTBA

[Ipocreiiimue TpUrOHOMETpPHUYECKHE YypaBHEHUs. [lpocmetiuiue mpueoHomMempuyeckue
Hepageencmea.

Oo6paTHble TpUroHoMerpuyeckne GyHKUMU. APKCHHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamusn

PanuaHHBIH METOT U3MEPEHUS YTJIOB BPAILCHUS U CBSI3b C I'PaJlyCHOU MEpOii.

OCHOBHBIE  TPUIOHOMETPUYECKHE  TOXAECTBA,  (OPMYJIBI  CIIOKEHHS,  YABOCHHUS,
npeobpa3oBaHHEe CyYMMBl TPUIOHOMETPHYECKUX (YHKUUH B IPOU3BEJNEHUE, IIpeoOpazoBaHUE
MIPOU3BEIEHUST TPUTOHOMETPHUYECKNX (GYHKIMA B cymmyio [lpocreiiinue TpHUrOHOMETpPHYECKHE
YpaBHEHHS U HEPABEHCTBA.

OO6parHpie TPUTOHOMETPUYECKUE (PYHKIIMU: apKCUHYC, apKKOCHHYC, apKTAHI€HC.

®YHKIIMU, UX CBOMCTBA U TPA®UKHU

®Oyaxnun. O61acTh ONMpeeIeHus] 1 MHOXECTBO 3HaYeHUH; rpaduk (QYHKIIHMH, TOCTPOCHHE
rpa¢ukoB GyHKIUH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMH.

CpoiictBa  ¢yHxkuuu. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb,  OTPAaHUYEHHOCTH,
NEPUOAUYHOCTE. [[pOMEXyTKH BO3pacTaHus M yObIBaHMS, HauOOJIbIIee U HAaNMEHbIIIee 3HaUeHus,
TOYKH SKCTpemyMa. ['paduueckas mHTEpnperauus. [IpuMepbl (yHKIHOHATBHBIX 3aBHUCUMOCTEH B
pealbHBIX Ipoleccax M sBIeHUsIX. Apudmernyeckue omnepanuu Hajg ¢GyHkuusmu. CroxxHas
byHKIHs (KOMIO3UIMSA). [lonamue 0 Henpepbl8HOCMU PYHKYUU.

O6parnabie pyuxkuun. Obnacme onpedenenuss u 061acmv 3HAYEHUU OOPAMHOU QYHKYUU.

I'pagpux obpamuoil hyHxkyuu.

CreneHnHble, NoKa3zaTelbHble, JOTapH(pMHUYECKHe
U TPUTOHOMeETpUYecKue PyHKIHH.
O6paTHbIe TPUTOHOMETPHYECKHE (PYHKIHH

Omnpenenenus GyHKIUN, X CBOHCTBA U rpadUKH.
[Tpeobpazosanust rpadukoB. [lapayureNpHBIH HEpeHOC, CHUMMETPHUS OTHOCHTEIBHO Ocei

KOOpAuHaT 1 CHMMETPHSI OTHOCHUTEJIPHO Havdajla KOOpAUHAT, CUMMETPUSL OTHOCUTEIIBHO HpHMOﬁ Y=
X, paCTAXKECHHUE U CKATUEC BOOJIb ocel KOOpauHar.

Ilpakmuyeckue 3anamus
[Ipumepsl 3aBUCUMOCTEH MEXAY INEPEMEHHBIMH B PpEAJIbHBIX IPOLECCAX H3 CMEXHBIX

muciumind. Ompenenenue Gynkuuid. [loctpoenue u urenue rpaduxoB ¢yHkuuid. MccnenoBanue
¢yukiuu. CBo¥CTBa THHEHHOM, KBaAPaTUYHOM, KyCOUHO-IMHEHHON U TpOOHO-THHEHHON (QYHKITHH.
HenpepsiBable U nepuoauyeckue ¢yHkuuu. CBoicTBa M rpadMKu CHHYycCa, KOCHHYCA, TaHI'€HCA H
kotanrenca. OOparuple (QyHKIHM u uX Tpaduku. OOpaTHbIE TPUTOHOMETPHYECKHE (YHKIUH.
[IpeoGpazoBanus rpaduka pyukmuu. ['apmonnyeckue koiedbanus. [Ipukiagaeie 3aga4u.
[TokasaresnbHble, TorapuGMuyecKue, TPHrOHOMETPUYECKUE YPABHEHUS U Hepasencmeda.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IMocaenoBareanpHocTu. CrocoObl 3alaHUsl U CBOKMCTBA YHCJIOBBIX IIOCIENOBATEILHOCTEM.
Ilonusmue o npedene nocredosamenvrocmu. Cyuecmeosanue npedeia MOHOMOHHOU 02PAHUYEHHOU
nocneoosamenvrocmy.  CyMMHpPOBaHHE  IoOcJeqoBaTeNpHOCTeH.  beckoHeyHo — yObIBaromas

Ire€OMETPHYCCKas IIPOIrpecCuda U €€ CyMmma.
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Ilponspoanas. IloHATue O NpPOM3BOAHOM (YHKIMH, €€ IE€OMETPUYECKUH u (Pu3ndecKui
CMBICJI. YpaBHeHHE KacaTelbHOH K Tpaduky ¢yHkuuu. IIpom3BomHBEIE CYMMBI, pa3HOCTH,
NpPOU3BENCHHs, 4YacTHbIE. [IpOM3BOJHBIE OCHOBHBIX OJJE€MEHTApHBIX GyHKuui. [IprmeHeHue
IPOM3BOJHON K HCCIENOBAaHMUIO (DYHKIMHA U NOCTPOEHHIO TrpadukoB. [Ipoussoonsie 06pamuol
GyHKYUY U KOMNO3UYUU PYHKYUU.

[Ipumepsl HCHONB30BaHUS MNPOU3BOJHON JUIS HAXOXICHHS HAWIY4IIero pELICHHUs B
OpUKIAJHBIX 3ajadax. Bropas mnpousBoiHas, €€ TI'€OMETPUYECKUH M (U3UYECKUH CMBICI.
Haxosxenne ckopocTy ISl Ipolecca, 3afaHHOTro GopMyIIoi 1 rpad koM.

IlepBooGpa3zHass m uHTerpaj. IlpuMeHeHHE ONMpeNEeNeHHOr0 MHTErpaiga Ulsl HaXOXICHHS
IIomaau KpuBonuHedHo# Tpanenuu. Popmyna Herorona—IJleiiOnuna. I[Ipumepsl npuMeHEHUs
UHTErpayia B GU3NKe U TEOMETPHH.

Hpakmu!lecxue 3aHaAmuUA
YucnaoBas I0CJIEAOBATEIIbHOCTD, CII0COOBI €c 3aJaHusd, BBIYHMCIICHHA YJICHOB

NOCIIeI0BaTeIFHOCTH. [lpenes ImocieoBaTeNlbHOCTH. beckoHeuHo yObIBaromas reoMeTpudeckas
IPOTPECCHsL.

[Ipou3BoaHas: MEXaHUYECKHH U T€OMETPUUECKUI CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacarenbHOM B ob6mem Buae. IlpaBuna u dopmynsl nuddepeHnrpoBaHUS,
TabJMIla MPOU3BOAHBIX JJIEMEHTAapHbIX (QyHkuuid. HccnenoBanue (GYHKUHH C  TOMOUIBIO
mpou3BoaHOU. HaxosxneHue HauOOJBIIEro, HAUMEHBILIET0 3HAYCHHSI M IKCTPEMAaTIbHBIX 3HAYCHHUH
GyHKIUH.

Wurterpan u nepBooOpa3nas. Teopema Hprorona—IJleitOuuna. Ilpumenenne uHTErpana K
BBIUMCIICHUIO (PU3UYECKUX BEIUYUH U IIOLIAIEH.

YPABHEHMUA 1 HEPABEHCTBA

YPaBHeHl/lﬂ H CHCTEMBbI ypaBHeHﬂﬁ. PaHI/IOHaJ'IBHLIC, HppallMOHAJIbHBIC, ITOKAa3aTC/IBHBIC U

TPUTOHOMETPUYECKUE YPABHEHUS M CUCTEMBI.

PaBHOCHIBHOCTD ypaBHEHHMN, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBl HX peIeHHs (pa3jIoKeHHe Ha MHOXUTENH, BBEAECHHE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, I'paUIeCKuil METOL).

HepaBencrBa. PanuoHanbHble, HppallMOHAIbHbIE, [10KA3aTEIbHBIE U MPUSOHOMEMPUYECKUE
HepaBeHCTBA. OCHOBHBIE IIPHEMBI UX PELICHUSI.

Hcnonb3oBanue cBoWcTB M rpagukoB ¢yHKHUH NpH pemieHMH YpaBHeHHH H
HepaBeHCTB. Meron unTepBaio. M300paxeHrne Ha KOOPAUHATHOM IIJIOCKOCTH MHOKECTBA PELICHUN
YPaBHEHUI ¥ HEPABEHCTB C ABYMS IIEPEMEHHBIMH U X CHCTEM.

Ilpuknaousie 3a0aqu

IIpumeHeHue MaTeMAaTUYECKUX METOIOB UL PEUICHHUS COIEPIKATENBHBIX 3a0a4 U3 Pa3IMYHbIX
obracTelt HAyKH M ITPaKTHKH.

WHTepnperanus pe3ysbTaTa, y4eT pealbHbIX OTPaHUIEHHUH.

Ipakmuyeckue 3anamusa

KopHu ypaBHeHuit. PaBHOCcHIpHOCTS ypaBHeHUH. [IpeoOpa3oBanne ypaBHEHUH.

OCHOBHBIEC IPHEMEBI PEIICHHUS YpaBHEHUH. PellieHue cucteM ypaBHeHU#.

Hcnonp3oBaHue CBOUCTB U rpauKoB QYHKIUH U1 pEIICHUS YPaBHEHUH U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHKA U TEOPUSI BEPOSITHOCTEN
JJIeMEeHTHI KOMOMHATOPUKH

OcHOBHBIE IOHATHS KOMOMHATOPUKM. 3ajaud Ha IOJCYET 4YHClIa pa3MELICHMH,

IepecTaHOBOK, codeTaHW. PerreHue 3amay Ha mepebop BapuanToB. Popmyna 6unoma Heroromna.
CeroiicTBa GUHOMMHaIBHBIX KO3 dpunneHToB. TpeyronsHuk I[Tackass.
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DJIeMeHTbI TEOPUH BePOATHOCTEH

CobbITHE, BEPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHHE BeposTHOCTeH. [lowsamue o
Hesasucumocmu cobeimuii. /[uckpemnas ciy4anunas 6eauduna, 3aKOH ee pacnpeoenenus. Hucnoseie
Xapakxmepucmuku OUCKpemHOU CIy4atnol eeiuyunvl. Ilonamue o 3akoHe O60IbULUX Yucell.

JJIeMEeHThI MATEMATHYECKOH CTATHCTHKH

[IpencraBnenue naHHBIX (TaOJMLBL, IUArpaMmsl, IpadUKH), eeHepalbHas COB0KYNHOCHDb,
6bl00pKa, cpeOHee apugmemuyeckoe, meouana.llonamue o0 300a4ax  MAMEMAMUYECKOI
CMamucmuKu.

Pewenue npaxmuyeckux 3a0ay ¢ npumeneHuem 6eposmHoOCmMHbIX MemoO08.

Hpakmuuecmle 3aHAmMUA
I/ICTOpI/ISI pa3BUTHUA KOM6I/IHaTOpHKI/I, TEOpUHU BepOﬂTHOCTeﬁ U CTaTUCTHKHU W HUX pPOJIb B

pa3nuyHBIX chepax dYeTOBEUECKOH Ku3HenesTenbHOCTH. [IpaBuna xomOuHaTopuku. Pemenue
KOMOMHATOpPHBIX 3a1a4. PasMmenenus, coueTanus U nepecraHoBKu. bunoM HproTOHA U TpEyronbHHUK

[Tackans. [Ipuknanueie 3agadu.
Krnaccuyeckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBAa BEPOATHOCTEH, TeOpeMa O CYyMME

BeposiTHOCTEH. Brprumcnenue BepositHocTed. Ilpuxnagueie 3amauyu. IlpencraBieHue YHCIOBBIX
IaHHbIX. [IpukianHeie 3a1aqu.

I'EOMETPUA
Ilpamesle u naockocmu 6 npocmpancmee

, B3auMHOE pacIosioKeHHe IBYX MNpPSIMBIX B IpOCTpaHCTBE. [lapaniensHOCTh HpSIMOH H
wiockoctH. [lapamnensHocTs  uiockocTed. IleprneHAMKYISIpHOCTE NPSIMOM U IUIOCKOCTH.
[lepnieHauKyasip ¥ HAKIOHHASA. YTOJN MEXIy HPSMOH M IJIOCKOCTBIO. J[ByrpaHHBIH yroix. Yroiu
MEXy TUIOCKOCTAMH. [lepneHuKyIIpHOCTD ABYX INIOCKOCTEH.

['eomeTpuyeckre mpeoOpa3oBaHUs MPOCTPAHCTBA: MAPAUICIbHBIA IEPEHOC, CUMMETPHUS

OTHOCHUTENBHO IIJIOCKOCTH.
[TapannensHOe TMpPOEKTHpOBaHUE. [L1owads opmozoHanvHol npoexyuu. VIzoOpaxeHue

IPOCTPAHCTBEHHBIX QUTYP.

MHororpanHHuKHU

Bepmunsl, pebpa, rpaHu MHOrorpaHHuka. Paseepmxa. Muozoepannvle yanvi. Beinykivie

MHo20epanHuku. Teopema Diinepa.
[Tpusma. [psimast u naxnonnas npusMma. IlpaBunsnas npusma. [lapannenenunesn. Ky6.
[Tupamupa. [IpaBunpHas nupamuaa. Y cedeHHas nupamuga. Terpasap.
CummMmeTpuu B KyOe, B apajUIeNIeIUIIe e, B IPU3ME U THPaMHIE.
Ceyenus xkyOa, MPU3MbI U TUPAMUJIBI.
[Ipencrasienue 0 IpaBUIBHBIX MHOTOIPaHHHUKaX (TeTpasipe, Kyde, oKTasape, AJoAEeKa’Ipe U

HKOCas3pe).

Tesa 1 NOBEPXHOCTH BpalleHHs

[IunuHAp H KOHYC. YcedeHHbI KoHyc. OcHOBaHME, BBICOTa, OOKOBas IIOBEPXHOCTD,
o6pazyromas, pa3sepTka. OceBble CEYSHHS U CEYEHHUs, TapalIeIbHbIe OCHOBAHHIO.
Iap u cdepa, ux ceuenus. Kacarensuas miockocTs K chepe.

WN3mepenus B reomeTpun
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O6mwem u ero usmepenue. MHTerpamsHas popmyna ob6beMa.
@opmyisl 00beMa KyOa, IpSIMOYTOJbHOIO NapaIeNenuneaa, NpU3Mbl, HHIHHIAPa. POpMYyIIbI
obbemMa mupamuasl U KoHyca. QopMyIbl MIOIAAM MOBEPXHOCTEH HUIMHApPA U KOHyca. DopMyIibl

obbeMa Imapa u IIomaad chepsl.
[Topo6ue Ten. OTHOLIEHUS IIOLIAAEH MOBEPXHOCTEH U 00BEMOB OTOOHBIX TEII.

KoopauHartsl 1 BeKTOpBI

IIpsimoyronbHas (mekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMmyna paccTOSHUS
MEXIY ABYMS TOUKaMH. Y paBHEHUS CPEPBI, NI0CKOCMU U NPSMOTI.

Bektopsl. Monyns BekTopa. PaBeHCTBO BekTOpoB. CIIO)KEHHE BEKTOPOB. YMHOXXECHHE
BEKTOpa Ha 4ucio. PasyiokeHue BeKTOpa IO HAMpaBlIEHUSAM. YTOJ MEXAY JBYMS BEKTOpPaMHU.
[Tpoexmus BexTopa Ha ock. KoopauHats! BekTopa. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHue KOOpPAMHAT M BEKTOPOB INPH PEIIEHUMH MaTEMAaTHYECKHX W IPUKIATHBIX
3ajay.

Ilpakmuueckue 3anamusn

IIpusHaky B3aMMHOIO pPAacloONOXEHUS MpsMBIX. YTIOJd MEXIy MNpsMbIMH. B3aumHoe
pacIIONIOKEHHUE NPSMBIX U IJIOCKOCTeH. IlepneHuKyisip U HaKJIOHHAS K IJIOCKOCTH. YTOJI MEXIy
IpSIMOM ¥ TIJIOCKOCTBIO. TeopeMbl O B3aMMHOM pacIOJIOXKEHHH NMPSAMOM M IUIOCKOCTH. Teopema o
TpEeX MEepIeHAUKYIIIpax.

[Ipu3Haku M CBOMCTBa MapajUIEeNbHBIX U IEPHEHIUKYJSPHBIX IUIOCKOCTeH. PaccrosHue ot
TOYKH OO0 IUIOCKOCTH, OT HpPSIMOH JO IIOCKOCTH, pPAaCCTOSHHUE MEXIY IUTOCKOCTSIMHE, MEXIY
CKPEIIMBAIOLIMMHUCS MPSIMBIMH, MEX1Y POU3BOJIbHBIMU (UTYPaMH B IIPOCTPAHCTBE.

[lapannenbHoe IPOEKTUPOBAHUE M €r0 CBOMCTBA. leopema 0 niowaou OpmoO20HANbHOU
NpoeKyuy MH020y20bHUKA. B3anMHOE pacIioyiosKeHHe IPOCTPaHCTBEHHBIX QHUTYP.

Paznuunbie  Buabl  MHOrorpaHHukoB. Mx  uzoOpaxenus. CeuyeHus, pa3BepTKH
MHoOrorpaHHukoB. [lnomans moBepxHoctu. Buapl cummerpuii B mpoctpaHcTBe. CHMMETpHS Tel
BpAIEHUs] 1 MHOTOTPaHHUKOB. Beraucienue miomnaneif u o00beMoB. ‘

Bekroper. JledictBus ¢ BekTopamu. JlekapToBa cHCTEMa KOOpDAMHAT B IPOCTPAHCTBE.
VpaBHEHUE OKPY>KHOCTH, Cepsl, II0CKOCTH. PaccTosHue Mexay Touykamu. JIeHCTBUS ¢ BEKTOpaMH,
3aJlaHHBIMU KoopauHaTamu. CKalsipHOe MpOou3BeeHHe BEKTOPOB. BekTopHOE ypaBHEHHE MPSIMOM U
wiockocTH. Mcrnonb30BaHue BEKTOPOB MPH JOKA3aTENbCTBE TEOPEM CTEPEOMETPHH.

IIpumepHbIe TeMbl pedepaToB (10KJIAA0B), HHANBHAYAJIbHBIX IPOEKTOB

* HenpepriBHBIE 1poOH.

* [IpuMeHeHHE CIOXKHBIX MTPOLEHTOB B SKOHOMHUYECKHUX pacueTax.
* [lapannenpHOe NPOEKTUPOBAHUE.

* CpeniHue 3HAYEHUS M UX IPHMEHEHHE B CTAaTHUCTHUKE.

* BekTopHOE 3a1aHuE NIPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
* CroxxeHue rapMOHMYECKUX KOJIeOaHUH.

* ['paduyeckoe pereHne ypaBHEHHH U HEPABEHCTB.

* [IpaBUIIbHBIE U MOTYIPABUIBHBIE MHOTOI'PAaHHUKH.

» KoHnyeckue ce4yeHus U UX IPUMEHEHHUE B TEXHUKE.

* [Tonstue nuddepennrana u ero TPUIOKEHHUS.

* CxeMbl NOBTOPHBIX HCNIBITAHUH bepHyy.
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2. TEMATHYECKOE IINTAHUPOBAHHUE

[1pu peanu3anuu comepanus o01eodpa3oBaTeIbHON YueOHOH QUCIUIIMHEBI «MaTeMaTukay
B mpenenax ocBoenus OIIOIT CIIO Ha 6a3e ocHOBHOro o6mero oOpa3oBaHHS C IOIYyYEHHUEM
cpennero obmero obpazoBanus (IIIICC3) maxkcuManbHas ydeOHass Harpyska OOydaromuxcs
COCTaBJISIET:
no cnenuanbHocTaM CIIO mexnuyeckozo npogpuna
— MakcumanpHas yueOHas Harpy3ka - 252 Jaca, U3 HUX:
— ayauTopHas (oOs3arenbHas) Harpy3ka OO0YYarOLIMXCs, BKIKOYas MPAKTHUECKUE 3aHSATHS, —

234 yacos.

O0bem y4eOHO#H AUCHMIINHBI ¥ BUABI y4eOHOH padoThI

Tabnuna 2.1 - Bunpl y4eOHoM paboThl ¢ 06bEMOM YacoB

Buna yuyeOHo# padoThI Oo0vem yacoe
MakcumanbHasi yueOHast Harpy3ka (Bcero) 351
O0s3aTesibHAast ayANTOpHas yyeOHasi Harpy3ka (Bcero) 234
20

IIpakTHyeckue 3aHATUSA
CamocrosiTesbHasi padoTa o0yyarowmerocst (Bcero) 117

Hmoezoeas ammecmayus 6 popme dK3amena
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2.1 TemaTnyeckuil mjian

Tabmuua 2.1.1 - TemaTuyeckuii IIaH U CoJiepKaHUe YIeOHON NQUCHUIUIMHBI « MaTeMaThKa

HaumeHoBaHust pa3eJioB H TeEM

CopepxxaHue yueGHOro MaTepuasa, jabopaTopHeie paboThl M MpaKTHYeCKHE 3aHATHUS,

O6Bem yacoB Kol
camMocTosiTe/IbHasi paboTa o0yuyalouxcst KOMIIETEHUHH H
JINYHOCTHBIX
pe3yJIbTaTOB
1 2 3 4
Beenenne MaremMaTka B HayKe, TEXHMKE, D3KOHOMHUKE, WH()OPMALMOHHBIX TEXHOJOTUAX U 2 OK 1-6,9
NpakTHYeCKOH AeATeabHOCTH. Llenn W 3ajaud M3ydyeHWs MaTeMaTUKHd MNP OCBOEHHHU JIP 2,10
npodeccuit CI10 u cnenuanbHocreit CITO.
Pa3spen 1. Anre6pa 52
Tema 1.1 PazBuTHEe NOHATHS 0 YHCTIE CopaepxxaHue yueOHOro MaTepuasa 10
Llenblie ¥ paloHanbHble yucaa. JlelicTBuTenbHble yucna. [TpubnikeHHbie BBIYUCIEHUS. OK 1-6,9
KoMmniekcHbie uncina. JIP 2,10
CamocTosTenbHas paboTa 00y4aroumuxcs 3
ITonroroBka HH(OPMAILMOHHOrO COOOLIEHHUs, HamucaHue pedepaTa B T.4. C IOMOLIbIO
MYJbTHMEMHHON KOMMBIOTEpHO# nporpamMbl PowerPoint
Tema 1.2 KopHu, cTenenu u norapudmsl CopaepxaHue y4eGHOro MaTepuasa 28
Kophu u crenenu. KopHu HaTypaibHOM CTENEHHU U3 YKCIIa U UX CBOHCTBA. OK 1-6,9
CreneHy ¢ palMOHAlbHBIMU TOKa3aTeNsiMU, UX cBoiicTBa. CTeneHu C AEHCTBUTENILHBIMU JIP 2,10

noka3zaresasiMu. CBOHCTBa CTENEHM C AeHCTBUTENbHBIM Moka3areneM. Jlorapudm. Jlorapupm
yucna. OCHOBHOE JIorapu(pMuueckoe TOXAECTBO. [leCATHYHbIE U HAaTypallbHbIe JIOTapU(MBI.
[TpaBuna pelictBuit ¢ norapupmamu Ilepexon k HOBOMY ocHOBaHMIO. [IpeoOpasoBaHue
anrebpandeckux  BblpakeHHM. [IpeoOpa3oBaHue  palMOHANBHBIX,  HPPALMOHATBHBIX
CTENEeHHbIX, 10Ka3aTebHbIX U JIOrapU(MUUECKUX BbIPAKEHHUI.

IIpakTnueckoe 3ansiTue Nel. ApudmMerndeckue 1eHCTBUS HaJl UMCIIAMK, HAXOXAEHHE
NpUOIMIKEHHBIX 3HAYEHUH BEJIMUUMH U MOTPelIHOCTe! BeIYMCIeHUH (aOCOMOTHOM U
OTHOCHTEJIbHOM), CPaBHEHHE YUCJIOBBIX BbIpaXKeHHUH. BbluncieHre u cpaBHEHHE KOpHEil.
BpInonHeHUe pacyeToB C pajuKanaMu. PelieHue uppaloHaabHbIX YpaBHEHHH.
HaxoxneHue 3Ha4UeHUH cTeNneHed ¢ pallMOHANbHBIMY NoKa3aTenssMu. CpaBHEHHUE CTENEHEH.

[TpeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIIMX CTENIEHU. PeleHre nokazaTrenbHbIX YpaBHEHHH.
Pelienue NpukiagHeIX 3aa4.

22




IIpakTHyeckoe 3ansiTue Ne 2. HaxoxxaeHue 3HadeHui orapudma 1o npou3BOIbLHOMY
OCHOBaHHIO. [Iepexos OT OHOTO OCHOBAHMA K APYroMy. BeluncieHue 1 cpaBHEHHE
norapudmoB. JlorapupmMupoBaHre U NOTEHLIMPOBaHKe BeIpakeHU . [IpubnkeHHbIe
BBIYMCJICHUS M pELUEeHUs NPUKIAAHbIX 3a]a4. Perenue norapudmMuueckux ypaBHeHHUIA.

CamocTosiTe1bHasi paboTa 00y4Yaromuxcst

[MoaroToBka MH(OPMALMOHHOTO COOOLIEHMs, HamucaHue pedepata B T.4. C IIOMOIIBIO
MyJbTUMEAUHHON KOMIbIOTEPHOM nporpamMmbl PowerPoint

11

OK 1-6,9
JIP 2,10

Paznen 2. OcHOBbI TPUTOHOMETPHUH

40

Tema 2.1 OcHOBHbIE IOHSATHS

Copepixanue y4eOHOro MmaTepHuaJa

10

Panuannas M€pa yrja. Ban.IaTeJIBHOS JBWXXCHHUE. CI/IHyC, KOCHHYC, TAHT€HC W KOTAHI'€HC
qyucia.

OK 1-6,9
JIP 2,10

Tema 2.2 OcHOBHbIE
TPUrOHOMETPHUYECKHe TOXKAECTBA

CoaepoxaHue yueOHOro Marepuasna

Dopmynbl puBeaenus. Popmyiisl cioxenus. Popmysisl yaBoeHHs. POPMyYJIbI TOJOBUHHOTO
yria.

OK 1-6,9
JIP 2,10

Tema 2.3 [IpeoGpazoBaHus NPOCTENIIUX
TPHTOHOMETPHYECKHX BbIPAKEHHUIA

ConepskaHue y4eOHOro MaTepuasa

13

[IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUUECKUX (PYHKLMH B MPOU3BEACHUE U NPOU3BENCHUS
B CyMMy. BblpakeHue TpPUIOHOMETpUYECKUX (YHKLMH 4Yepe3 TaHreHC IOJIOBUHHOTO
apryMeHra. [Ipocreiiue TPUTOHOMETPUUECKHE YpaBHEHMUS. ITpocreiimue

TpUroHOMeTpuueckne HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpHUECKHE (YHKLMH.APKCHHYC,
ApKKOCHHYC, apKTaHI€HC.

IIpakTuyeckoe 3ansaTue Ne3.
PajinaHHbI METO/ M3MEPEHHS YIJIOB BPALUEHHS U CBSI3b C IPajlyCHOM MEpOIi.

IMpakTuyeckoe 3ausiTue Ned.
OCHOBHBIE ~ TPUTOHOMETPHYECKHE  TOXJECTBA,  (OPMYJbl  CIOXKEHHUs,  YIBOCHMS,
npeobpa3zoBaHue CyMMbl TPUTOHOMETpUUECKUX QYHKUMH B NMpOM3BEAEHUE, TpeodpazoBaHue

NPOU3BEACHUSA TPUTOHOMETPHYECKUX GbyHKMi B CYMMY!O I[Tpocreiimue
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPaBEHCTBA.

IpakTHyeckoe 3aHATHENLS, )
O6paTrHble TPUrOHOMETpHUUecKHe (PYHKLMU: apKCHHYC, apKKOCHHYC, apKTaHI€HC.

CamMocTrosTe/bHasi paboTa 00y4yaroumuxcst

[TonroroBka MHGOPMALMOHHOIO COOOILEHMs, HANMCaHWe pedepaTa B T.4. C MOMOLIBIO
MyJIbTUMEIMHHOM KOMITbIOTEpHOMU nporpaMmsl PowerPoint

OK 1-6,9
JIP 2,10
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Paznen 3. ®yHKUMH, UX CBOICTBA U rpaduKu

33

Tema 3.1 OcHOBHbIE NOHSATUSA

Copnepixanue yueOHOro MaTepHaia

14

Oynknuu. O6nacTh ONpeNeseHust 1 MHOXKECTBO 3HaueHuit. ['paduk GyHKUUH, NOCTpOESHHE
rpadukoB  (QYHKLMH, 3aJaHHBIX pa3IM4YHBIMU  crocobamu. CBoiictBa  (hyHKIHMH.
MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPaHMYEHHOCTb, MEPUOAUYHOCTb. [IpoMexyTKU
BO3pacTaHUsl ¥ YObIBaHMSA, Haubosbllee M HauMeHblee 3Ha4YeHHs, TOYKH IKCTpeMyMa.
I'paduueckas uHTepnperauusd. IIpuMepsl (QYHKIMOHANBHBIX 32BUCHMOCTEN B peaibHBIX
npoleccax 1 sBICHUAX. ApudmeTuueckue onepaunu Han GyHkuuamu. CroxHas (GyHKIUs
(xomno3unus). I[loHstue o HempepbiBHOCTH (yHkuuu. OO6patHble ¢(yHkuun. O6nacTh
omnpezieNeHys 1 001acTh 3HauUeHui o6paTHoit GpyHkuuHU. ["paduk o6paTHOM GyHKIMH.
Onpenenenust QyHKLMH, UX CBOHCTBA M rpaduku.

OK 1-6,9
JIP 2,10

Tema 3.2 CteneHnble, noka3aTe/bHbIE,
JorapupmMuyecKue u
TPUTrOHOMeTpHYecKHe PyHKUHH.
OGpaTHbIe TPUrOHOMETPHYECKHEe
GyHKIUH

Copep:xaHue y4eOHOro MaTepuaJsia

[TpeobpasoBanus rpaduxos. IlapaniesnbHblii NepeHOC, CHUMMETPHsS OTHOCHTENBHO OCei
KOOpAWHAT M CHUMMETPHUSI OTHOCHUTENBHO Hayaja KOOPAMHAT, CHMMETPUS OTHOCUTENLHO
OpsIMOM Y = X, PACTsHKEHHME U CKATHUE BJIOJb OCEH KOOPAMHAT.

IIpakTHyeckoe 3aHsiTHE N26.

[Tpumepbl 3aBUCHMOCTEH MEXAy NEPEMEHHBIMM B PEAIbHBIX MpoLeccaX H3 CMEXHBIX
gucuumivH.  Onpenenenne  QyHkuui. IloctpoeHne W uTeHWe rpaukoB  (QYHKIHMIA
HccnenoBanue ¢yHkuuu. CBoOMCTBA JIMHEHHOM, KBaJpaTHYHOM, KYyCOYHO-THHEHHON W
AOpoOHo-nuHelHoM GyHkumuit. HenpepsiBHble u nepuonuveckue ¢yukuuu. CBOWCTBA W
rpaduKu CHHyca, KOCHHYca, TaHreHca M KoTaHreHca. OOpartHble (QYHKUHHM W WX TpaduK.
ObpatHble  TpuroHomerpudeckue QyHkuuu. IIpeoOpasoBanus rpaduka  (QyHKUHH.
I'apmonuueckue konebanus. Ilpuknaansie 3amaun. IlokaszarenbHble, JorapupMUUecKUe,
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.

CamocTosTenbHasi paboTa o0y4aromuxest
[ToaroroBka MH(OPMAUMOHHOrO COOOIIEHHs, HamucaHue pedepata B T.4. C IOMOIIBIO
MYJIETUMEMIHON KOMIBIOTEpHOM nporpamMmMbl PowerPoint

15

OK 1-6,9
JIP 2,10

Paszges 4. Hauana MaTemMaTH4ecKoro aHajan3a

65

Tema 4.1 IlocnenoBaTeILHOCTH

Conepxanne yyeOHOro matepuasa

[TocnenoBatenbHOCTH. CIOCOOBI 3aJaHUs U CBOMCTBA YHUCIIOBBIX I10CIIEN0BATELHOCTEH.
[TonsTne o nmpenene mnocnenoBatenbHOCTH. CyllecTBOBaHME TMpenesia MOHOTOHHOM
OrpaHHYEHHO} mociienoBaTeabHOCTH. CyMMUpPOBaHUE TOCienoBaTeNbHOCTEN. BeckoHeuHo
yObIBaroIlasi FeOMETpUYEcKast IPOrpeccus U ee Cymma.

OK 1-6,9
JIP 2,10

Tema 4.2 IIponsBoaHas

Copep:xanue yyeOHOro MaTepmasna

18
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[Tpoussonnasi. IloHATHE O NPOM3BONHOM (YHKUMH, €€ I'eOMETPHUYECKHMH U (U3HIECKUil
cMbIcl. YpaBHEHME KacaTenbHOM K rpaduky (yHxuuu. ITpousBoaHbIE CyMMBbl, Pa3HOCTH,
NPOU3BENEHHUS, YacTHbIE. [IpOM3BOHBIE OCHOBHBIX 3JeMEeHTapHbIX (GyHKuMi. I[IpumeHeHue
NPOM3BOJHOM K HcclenoBaHMO (GYHKUMH M IHocTpoeHuro rpaduxoB. I[IpousBojHbie
obpaTHOU QYHKIMU U KOMIO3UIUM GYHKUHHU. [IpruMepsl UCIONB30BAaHUS POM3BOJHON JUIA
HaXOXXAEHWsA HaWIy4Ilero pelieHUs B MNPUKJIaAHBIX 3afadax Bropas npousBojaHas, ee

reoMeTpuueckuil ¥ ¢usudeckuit cMpicn. HaxoxaeHue ckopocTd Ui mpoliecca, 3aJaHHOTo
dbopmynoit U rpadukoMm.

IIpakTHyeckoe 3ansiTue Ne7.

YucnoBass  NOCNENOBATENbHOCTb, CMOCOOBI €€  3afaHus, BBIUMCIECHHS  YJICHOB
nocnenoBaTeNbHOCTA.  Ilpenen  mocienoBaTeNbHOCTH.  BeckoHeuHo — yObIBaromas
reoMeTpuueckas nporpeccus. IIponsBogHas: MEXaHMYECKUH M TE€OMETPUUECKMH CMBICH
NpOU3BOAHOW. VYpaBHeHHMEe KacaTenbHOH B obumieMm Bume. [lpaBuna u  ¢opmyisl
i depeHIMpoBaHus, Tabiula NPOW3BOAHBIX 3JeMeHTapHbIX ¢yHKuMil. VccnenoBanue
(YHKLMH C TOMOILBIO MPOU3BOAHOM. HaxoxneHue HanbonbIero, HAaMMEHbLIEro 3HAUYSHUS 1
9KCTpeMaJIbHbIX 3HAUCHU I (HYHKUUH.

OK 1-6,9
JIP 2,10

Tema 4.3 M nTerpaJ u ero npumMeHeHue

Copep:xanue yueOHOro Matepuasa

15

IlepooGpa3Has u uHTerpain. [IpuMeHeHMe OINpeNeNeHHOro WHTerpana s HaXOXKACHUS

IUIOIIAaAX  KpUBOJIMHEHHOM Tpameuuu. Popmyna Hprorona—IJlelionuna. Ilpumepsl
NIpUMEHEHUs MHTerpaja B (U3UKE U FeOMETPUH.

IIpakTHyeckoe 3aHsaTHE Ne8.

Wuterpan u nepsoobpasHas. Teopema Hpiotona—IJleli6uuua. [IpuMmeHeHne uHTErpaia K
BBIYHCJICHUIO (PU3HUECKUX BENIMYMH U IUIOAeH.

CamocrosiTennbHas paboTa 00y4aromuxes

[ToarotoBka MHGOPMALMOHHOTO COOOLIEHMS, HamucaHue pedepaTa B T.4. C INOMOIIBIO
MyJIbTUMENNHHON KOMIBIOTEpHOH mporpaMmsl PowerPoint

26

OK 1-6,9
JIP 2,10

Pasnen 5. YpaBHeHUs] U HEPaBEHCTBA

25

Tema 5.1 Y paBHeHuUs U CUCTEMBI
YpaBHEHHIA.

ConepxaHue yueOHOro matepuaJsa

VpaBHeHUs M CHCTEMbl YpaBHEHHH. PalyoHanbHble, MppalrOHANbHbIE, [IOKa3aTeJbHbIEe H
TPUTOHOMETPUYECKHUE YPAaBHEHUS M CHUCTEMbl. PaBHOCHJIBHOCTh ypaBHEHHH, HEPaBEHCTB,
cucteM. OCHOBHBIE MPHUEMBI MX pelIeHHs (Pa3joXKEeHHe Ha MHOXXHMTENM, BBEJECHHE HOBBIX
HEM3BECTHBIX, MIOACTAHOBKA, IpaduyecKuii MeTox).

OK 1-6,9
JIP 2,10

Tema 5.2 HepaBencTBa

Conepxanue yueOHOro matepuasa

14

HepaBencrBa. PanuoHanbHble, MppalMOHalbHbIE, TOKA3aTENbHbIE M TPUTOHOMETPUUECKHE
HepaBeHcTBa. OCHOBHblE NpMEMbl UX pelleHus. Fcrosnp3oBaHue CBOHCTB U rpaduKoB
(GYHKUMHA Dpy pelleHMH ypaBHEHUM M HepaBeHCTB. Merton mHTepBanos. M3oOpaxeHnue Ha

OK 1-6,9
JIP 2,10
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KOODAMHATHON TUIOCKOCTH MHOXECTBA pEIIEHHWI YpaBHEHMH W HEPaBEHCTB C JBYMS
IepEMEHHBIMU U UX cucTeM. [IpuxianHsle 3anauu. [IpuMeHeHHe MaTeMaTHIECKUX METONOB
IJIs peLIEHKS COAepKaTeIbHbIX 3a1a4 U3 Pa3IM4HbIX 06NacTel HAYKH W MPaKTHKH.
WHTepnpeTauus pe3ynbTaTa, yueT peabHbIX OrpaHHYCHHUIA.

IIpakTHyeckoe 3aHsiTHe No9.

Kopuu ypasHenuii. PaBHocunpHOCTh ypaBHeHUH. [IpeoOpa3zopaHue ypaBHeHu. OCHOBHbIE
NPUEMBI DElICHUs ypaBHEHMH. PelieHme cucreM ypaBHeHu#. Vcrnosb3oBaHHE CBOMCTB U
rpadukoB QYHKLHH JUIs peLIeHUs] YpaBHEHHH U HEPaBEHCTB.

CamocrosiTesibHas paboTa ofy4yarommxcs

IToaroroBka MHGOPMALMOHHOrO COOOLIEHMs, HamucaHWe pedepara B T.4. C IOMOIIBIO
MYJIbTUMENUIHOI KOMIBIOTEPHOM porpammbl PowerPoint

OK 1-6,9
JIP 2,10

Pa3gen 6. KomOuHaTOpHKa, 371eMEHTHI TEOPUH BEPOSITHOCTH M MATEMATHYECKO
CTAaTUCTHUKH

40

Tema 6.1 D1eMeHTHI KOMOMHATOPUKHU

CopepixaHue yyeGHOro MaTepuana

12

OcHoBHBIE TOHATHA KOMOMHATOPUKM. 3ajayd Ha MOACYET 4YKCIAd pa3MeLICHUH,
NIEPECTAHOBOK, coueTaHuil. Peiienue 3amau Ha nepebop BapuaHtoB. Popmyna OGuUHOMA
HrloTona. CBoiicTBa 6MHOMUHAJIBHBIX K03 duuuentos. Tpeyronpuuk ITackans.

OK 1-6,9
JIP 2,10

Tema 6.2 DneMeHTHI TEOPUH BEPOSITHOCTH

CopgepixaHue yyeGHOro MaTepuana

CoObITHE, BEPOATHOCTh COOBITHA, CIOXKEHHE M YMHOXeHHe BeposTHocTed. I[loHsTue o
HE3aBUCUMOCTH COOBITHH. JIUCKPETHAs cilyyaiiHas BEJIMYMHA, 3aKOH ee pacnpeaesieHus.
Yucinosble XapaKTEPUCTUKU JUCKPETHOM citydyaliHoi BeuurHbl. [TOHSATHE 0 3aKOHE GONBIINX
uncen. IlpencraBnenne naHHelX  (TaONMULBL, guarpaMMbl, rpad¥ku), TreHepaibHas
COBOKYIHOCTb, BbIOOPKA, CpefHEe apu(pMeTHIECKOe, MeIiaHa.

OK 1-6,9
JIP 2,10

Tema 6.3 DieMeHTHI MATEMATHYECKOM
CTAaTHCTHKH

CopaepxaHue y4eOHOro MaTepuasna

IIpencraBnenne NaHHBIX (TaOMULBI, AUArpaMMbl, rpaduku), reHepajbHas COBOKYITHOCTS,
BeIOOpKa, cpenHee apudmeruueckoe, MenuaHa. [loHATHE O 3ajauaX MaTeMaTHYECKOM
CTaTHCTHUKHM. PelieHye NpakTHYECKUX 3a/1au C IPUMEHEHHEM BEPOSITHOCTHBIX METOIOB.

IIpakTHyeckoe 3ausitue Nel(.

Hcropus pa3BuTHsi KOMOMHATODHKH, TEOPHU BEPOSTHOCTEH M CTATUCTHKM M UX DPOJb B
pasiuYHBIX cQepax YENOBEUECKOH IKM3HENEATEeNbHOCTH. IIpaBMia KOMOMHATOPHKH.
Pemienre koMOMHATOpHBIX 3ajad. PasMelleHus, codyeTaHus M TMEPECTAHOBKU. BUHOM
HetotoHa u Tpeyronbnuk Ilackans. Ilpuknanseie 3agaun. Kiaccuueckoe orpeneneHue
BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa O CyMMe BepOsATHOCTel. Bpluncienue

BeposTHocTel. Ilpuknamuele 3amaun. IlpeicTaBneHde YKMCIOBBIX HaHHBIX. [IpuKIamHbIE
3a7aui.

CamocrosiTesibHast paboTa o6yuaommxcst
IToaroToBka MHGOPMALMOHHOIO COOOINEHMSA, HamucaHde pedepara B T.4. C MOMOILBIO

OK 1-6,9
JIP 2,10
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MYJIbTUMEMIHHON KOMIIbIOTepHOM nporpammMsl PowerPoint

Paznen 7. 'eomeTpust

94

Tema 7.1 TIpsiMble ¥ NJIOCKOCTH B
NpocTpaHCTBE

Copeprxanue yueOHOro MaTtepuasna

20

B3anmHoe pacrmonoXeHue OByX INpsAMBIX B MNpocTpaHcTBe. [lapamienbHOCTh NpsAMOH H
mockocTH. [TapannensHocTs niaockocTel. [lepneHaAuKyIapHOCTh NPAMON U IIIOCKOCTH.
[TeprneHauKyJIAp U HAKJIOHHASA. YTOJI MEXAY MPAMON U MIOCKOCThIO. JIByrpaHHbIH yroJ.
Vron Mexay NIOCKOCTAMHU. IlepneHAuKyIsIpHOCTh IBYX IUIOCKOCTEH. I'eomeTpuueckue
npeobpa3oBaHKsA MPOCTPAHCTBA: MapajuleNIbHBIA MEPEHOC, CUMMETPUS OTHOCHMTEIBHO

miockoctd. [lapamnenbHoe mpoexTUpoBaHue. [lom@ans OPTOrOHANBHON —MPOEKLMH.
H306pakeHne NpoCTPaHCTBEHHbIX (GUryp.

OK 1-6,9
JIP 2,10

Tema 7.2 MHOrorpaHHuKH

Copeprkanue y4ye6GHOro MaTepuasa

10

BepuivHbl, pebpa, rpaHd MHOrorpaHHuka. PasBepTka. MHororpaHHble yribl. Belmykibie
MHororpaHHuku. Teopema Oiinepa. Ilpusma. IlpsMas ¥ HaknoHHas mpusma. I[lpaBunbHas
npusma. [lapamnenenunen. Ky6. [lupamupa. IlpaBunbHas nupamuna. YcedeHHas nupaMmuia.
Terpasap. CummeTpuu B Ky0Oe, B napauienenunene, B npusme u nupamune. Ceuenus kyo6a,
NpU3Mbl U NUpamuisl. [lpencTaBieHre 0 NpaBUIbHBIX MHOIOrpaHHMKax (TeTpasape, KyoOe,
OKTadpe, AOAEKA3APE M UKOCAdIPE).

OK 1-6,9
JIP 2,10

Tema 7.3 Tena u NOBEPXHOCTH BpaLUEHHUS

ConepxaHue y4eOHOro MaTepuasia

LunuHap M KoHyc. YceueHHbl koHyc. OCHOBaHHE, BBICOTa, OOKOBas TOBEPXHOCTb,
obpazytoias, pa3eptka. OceBble CEYEHMs] M CeueHUs, NapajsienbHble ocHoBaHuio. Lllap u
cdepa, ux ceuenus. KacarenpHas I10cKoCTh K chepe.

OK 1-6,9
JIP 2,10

Tema 7.4 Vi3MepeHHUsi B TeOMETPUH

ConepxxaHue y4eOHOro MaTepuasia

12

O6veM u ero usMmepenue. MHrerpanbHas ¢opmyna obbvema. Popmynsl obbema Kybda,
NPSAMOYTOJILHOTO NapajuleNenunesa, npu3Msl, nunuHapa. ®opmynsl 06bemMa NUpamMubl U
KoHyca. @opMynbl IIOILAAM TOBEPXHOCTEN LIMIMHAPA M KOHyca. DopMyiisl 00beMa Liapa u

mwiomwany chepol. [Tomobue Ten. OTHOLIEHMS IUIOINAAECH MOBEPXHOCTEN W 0ObBEMOB
NOJ00HbIX TeJL.

OK 1-6,9
JIP 2,10

Tema 7.5 KoopauHaTel H BEKTOPbI

Copneprxanue yueOHOro Matepuasa

16

[TpsimoyronbHas (JekapToBa) cUCTeMa KOOPAMHAT B MpocTpaHcTBe. PopMysa paccTOsSHUA
MEXAy JABYMs TOUKaMH. YpaBHeHMs cdepbl, MIOCKocTH U mpsiMoi. Bexropnl. Monyis
BekTOpa. PaBeHCTBO BekTOpOB. Clo)X€HHE BEKTOPOB. YMHOXXEHME BEKTOpPAa Ha 4YMCIIO.
PaznoxxeHue BeKTOpa IO HampaBJeHUsIM. YTOJI MEXAy [AByMs BekTopamu. Ilpoexuus
BeKkTOopa Ha ocb. KoopamHathl BekTopa. CKajsipHOE IIPOM3BEACHHE BEKTOPOB.
Hcnonp3oBaHue KOOPAMHAT U BEKTOPOB MNPU PELIEHUMM MATEMaTHYECKUX U NPHKIATHBIX

OK 1-6,9
JIP 2,10
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3amad.

INpakTuuyeckoe 3ansaTue Nell.

[Tpu3Haky B3aUMHOIO pAacloOJOXKEHMs MpAMBIX. YTOJd MexXDy NpsAMbIMU. B3aumHoe
pacnonoxeHue NpsAMbIX U IIockocTel. IleprneHauKynsp U HakJIOHHAs K IUIOCKOCTH. YTod
MEXAYy NPsMOM U IITOCKOCTbIO. TeopeMbl 0 B3aMMHOM pacloJIOKEHHUHU NPSIMON U MIOCKOCTH.
TeopeMa o Tpex NnepreHAMKyJIApax.

ITpu3Haky ¥ CBOMCTBA MapajljielbHBIX U NEPINEHAMKYIAPHBIX TUIOCKOCTEH. PaccTosHue oT
TOYKHU JO IUIOCKOCTH, OT MPSIMOM IO IUIOCKOCTH, PaCCTOSIHME MEXIY IUIOCKOCTAMH, MEXIY
CKPELIMBAIOLIUMUCS NPSMBIMH, MEXAY IPOU3BOJIBHBIMU (UTYpaMu B IPOCTPAHCTBE.
[TapannenpHOe NPOEKTHPOBaHME U €ro cBoiicTBa. Teopema O IIoOLag¥ OPTOTOHAJIBHON
NPOEKIMH MHOTOYTOJIbHUKA. B3aIMHOE pacronoxeHre MpoCTPaHCTBEHHBIX QUTYD.
Pasnuunble  Buapl  MHOrorpaHHukoB. HMx  u3oOpaxkenus. CedeHus, pa3BepTKU
MHOTOIrpaHHMKOB. [lnomans noBepxHoCcTU. Buasl cuMMeTpuit B mpocTpancTBe. CUMMeETpHs
TeJ BpallleHUs ¥ MHOTOTPaHHUKOB. Brrncnenye niouaneii 1 o00beMoB.

BekTopnl. [lelicTBUs C BekTOpaMH. JleKapToBa cHCTeMa KOOpAMHAT B IIPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, c(epsl, IIOCKOCTU. PaccTosiHue Mexnmy Toukamu. JleHcTBus c
BEKTOPaMH, 3aJaHHbIMU KoopauHaTamu. CkansgpHoe NpOM3BEAEHHE BEKTOpPOB. BekTopHoe

ypaBHEHUE NPAMOIM M IIOCKOCTU. Mcronp30BaHHWE BEKTOPOB NPU NOKa3aTENbCTBE TEOPEM
CTEPEOMETPHH.

CamocrosiTesibHast pa6oTa 00y4aroMxcst

[ToxroroBka KMHGOPMALMOHHOIO COOOILEHUS, HamucaHue pedepara B T.U. C MOMOLIbIO
MYJIBTUMEIUHHOM KOMITBIOTEpHOU nporpamMmsl PowerPoint

MaxkcuManbHas yueOHast (ayAMTOpPHasi) Harpys3Ka

JIJ1st XapaKTepUCTUKU YPOBHS OCBOCHHUS yUeOHOI0 MaTepuasa UCIIONIb3YIOTCS Cleayomue 0003HaueHS:

1 — o3HaKOMUTENHHBIN (Y3HaBaHHE paHee N3YUEHHBIX 00BEKTOB, CBOMCTR);

3

2 — PeIPONYKTUBHBIN (BBITOJHEHNE AESTEIBHOCTH 110 00pa3Iily, HHCTPYKIIUHU WK MOJ] PYKOBOJCTBOM);
NPOAYKTUBHBIA (IUIAHUPOBAaHME M  CAMOCTOSITEIILHOE BBINOJNHEHUE JICATENBHOCTH, pEIIeHUE

OK 1-6,9
JIP 2,10
32
351
IpoOJIeMHBIX — 3ajay).
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2.2 XapaKkTepucTHKA OCHOBHBIX BH/IOB Y4€OHOI JeATeJILHOCTH CTYIEHTOB
Tabnuma 2.2.1 - XapakTeprcTHKa OCHOBHBIX BHJIOB y4eOHOM AESITEITBHOCTH CTYAEHTOB

CoaepxaHue 00y4yeHHs1

XapakTepHCTHKa OCHOBHBIX BUAOB IeSITeJIbHOCTH CTYI€HTOB
(Ha ypoBHe y4eOHbIX AelcTBHIi)

Beenenue

O3HakOMJIEHHE C PpOJBI0 MaTeMaTMKH B HayKe, TEXHHKE, JKOHOMUKE,
MH(pOPMALIOHHBIX TEXHONOTHUSX ¥ MPAKTUUECKOM AESATETbHOCTH.
O3HakOMJIEHHE C LETAMU U 3aa4aMd H3Y4YeHHs MAaTeMaTHKU [PH OCBOCHHH
npodeccuit CITO u cnemmansHoctert CITO

AJITEBPA

Pa3zBuTHe MOHATHSA 0 YHCTIE

BeimonHeHne apupMeTHUeCKUX AEHCTBHN Hal YMCIIaMH, couyeTas YCTHBIE U
[UCbMEHHBIE IIPUEMBI.

HaxoxneHue TNpUONIKCHHBIX  3HAYEHUM BENHMYHMH M IIOTPEIIHOCTEH
BBIYMUCICHUN (aOCOMIOTHOM W  OTHOCUTENBHOM); CpaBHEHHE YHCIOBBIX

BBIpAXEHUM.
HaxoxneHnue omm60K B MpeoOpa3oBaHUIX U BHIYUCICHHUSAX (OTHOCUTCS KO BCEM

ITYHKTaM IPOrpamMMbl)

KopHu, CTeNneHH,
Jgorapugmel

O3HakOMJIEHHE C IOHATHEM KOpHSA n-H CTENeHM, CBOMCTBAMHU paguKaloB U
NpaBHJIaMU CPaBHEHUS KOPHEH.

DOpMyJIUpOBAHUE OIPENENIEHU KOPHA M CBOMCTB KOpHEH. Bpluucnenue u
CpaBHEHHE KODHEH, BBIITOJHEHNE IPUKUAKY 3HAYEHUS KOPHA.

[IpeobpasoBanye YMCIOBBIX ¥ OYKBEHHBIX BBIDKEHHH, COXEPXKALIMX
paavKasl.

Brinonxenue pacueToB 1o GopmynaM, COIEpXKalluM paguKalibl, OCYIIECTBILLA
HEeO0OXOAUMBIE MOACTAHOBKH U IPeoOpa3OBaHus.

OnpeneneHue pPaBHOCHIBHOCTH BBIP2XEHWH C pagMkaiamu. Perenue
UppPaLMOHANIBHBIX YPaBHEHUH.

O3HaKOMJIEHHE C TOHATUEM CTETIEHH C JEHCTBUTENBHBIM MTOKA3aTENEM.
HaxoxxpeHue  3HayeHMH  CTeNeHM, MCIOJNB3YS TP HEOOXOJUMOCTH
UHCTpYMEHTAJIbHbIE CPEJCTBA.

3anucbIBaHUE KOPHA A-i CTEIEHM B BUJE CTENEHH C APOOHBIM IOKa3aTeleM H
HA000pOT.

DopMyNUpOBaHUE CBOMCTB CTeNEHeH. Brluncienne cTeneHel ¢ paloHalbHbIM
[IOKa3aTeNeM, BBIIIOJHEHWE TIPUKUAKMA 3HAYCHUS CTENEHH, CpaBHEHHUE
CTETIEHEH.

[Tpeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPaXXECHHUH, COlEpIKAIlX CTEIICHH,
NIPUMEHA CBOMCTBA. PellieHne noka3aTesbHbIX YpaBHEHUA.

O3HakOMJIEHHE C IIPUMEHEHHEM KOpHEH U cTemneHed NpH BBIYHCICHUH
CPENHHX, IEJIEHHH OTpE3Ka B «30JI0TOM CEYEHHM». PelmeHue NpHKIagHbIX
3a7a4 Ha CJIOXKHBIE TTPOLIEHTHI

ITpeoGpa3oBanue
ajaredpanyecKux
BbIPAXKEHHH

BrinonHeHue npeodpa3soBaHui BbIpaXXeHHH, NpHMMeHEHHe (GOpMyIl, CBA3aHHBIX

CO CBOMCTBaMH CTENEHEH U JOrapu(MoB.
Ompenenenne  obnacTd  JOMYCTHMBIX ~ 3HaueHWH  JIorapu(pMHUUECKOro
BblpakeHHs1. Pemenne norapuMHUUecKiX ypaBHEHHH

OCHOBBI TPUT'OHOMETPUH

OCHOBHBIE MOHATHUS

N3yuenne paguaHHOro MeTOJa HM3MEPEHHs YIJIOB BpPALICHUS U HX CBA3H C
rpagycHoii Mepoil. M3o0paxeHue yrioB BpallleHHS Ha OKpPY>KHOCTH,
COOTHECEHHE BETUUUHBI YIJa C €r0 PacroI0KEHHEM.

dopMynUpoBaHUE OMNpPEACICHUNA TPUTOHOMETPHUUECKUX (DYHKUMH Ul YIJIoB
MIOBOPOTA U OCTPBIX YIVIOB MPSMOYTOJIBHOTO TPEYTrOJbHHKA U 00BICHEHHE MX
B3aUMOCBSI3U

BbIpaXKeHUH

OcHoOBHbIE [IpumMeHeHHe OCHOBHBIX TPHUTOHOMETPHYECKHUX TOXAECTB I BBIYMCICHHUS
TPHUTOHOMETpHYECKHE 3HAYEHWH TPUTOHOMETPUYECKUX (PYHKIMH IO OXHOM U3 HUX

TOKIECTBA

IIpeoGpa3oBaHust H3ydeHne OCHOBHBIX (OPMYJT TPUTOHOMETPHH: (OPMYNBI  CIOXEHHUS,
npocTeHmunx yIOBOEHWs, NpeoOpa3oBaHUsi CYMMBI TPUTOHOMETPUYECKMX (GYHKLUHUH B
TPUTOHOMETPHYECKHX NpOW3BEIEHHEe W IMPOU3BENEHHS B CYMMY M IPHMEHEHHE NPH BBIYUCICHUU

3HAYEHHS TPUTOHOMETPHIECKOr0 BHIPAXKEHHS U YIIPOILEHUS €ro.
O3HaKOMIIEHHE CO CBOHCTBaMHM CHUMMETPUY TOYEK Ha €JUHUYHON OKPYXHOCTH
U IIPUMEHCHHUE UX IJIs1 BBIBOa d)opmyn TIIPpHUBCACHHUSA

29




ITpocreiimue
TPHIOHOMeTpUYeCKHe
YPaBHEHHUS H HEPABEHCHMEA

Pemenve no ¢opMynmaM M TPUrOHOMETPHYECKOMY Kpyry MpOCTEHIIHX
TPUTOHOMETPUYECKUX YPABHEHUM.

[MpumeHeHue OOIMUX METOJAOB DEIUIEHUS YPaBHEHHUH
JIMHEHHOMY, KBaJIpaTHOMY, METOA pa3OXEeHUS Ha MHOXUTEINH,
MIEPEMEHHO) TIPU PELICHUH TPUTOHOMETPUYECKUX YPABHEHHUIA.
VMeHne OTMeYaTh Ha Kpyre pelleHHs NPOCTEHIIMX TPUTOHOMETPUYECKHX
HEPABEHCTB

(mpuBeneHHne K
3aMeHbI

ApKcuHyc, apKKOCHHYC,
apKTaHIreHe Yucia

O3HaKOMIIEHHE C MOHATHEM 00PaTHBIX TPUrOHOMETPHYECKHX (byHKLIHIA.
M3yyeHue ompeneneHuMif apKCHHyca, apKKOCHHYCa, apKTaHTeHCa 4YHCIa,
(bopMynuUpoBaHUE UX, U300pAKEHHE HA EAMHUYHON OKPYKHOCTH, IPHMEHEHHUE
OpH PEIICHHU ypaBHEHUMN

®YHKIWH, UX CBOUCTBA U TPA®UKHU

@yHkuum.
ITonsiTHe 0 HEMPEPLIBHOCTH
pyHkuun

O3HakoMJIEHHE C TOHATHEM IIEPEMEHHOM, NMpUMepaMH 3aBUCHUMOCTEH MEXIy
HepEeMEHHBIMH.

O3HakOMJIEHHE C IOHATHEM IpadHKa, ONpEeNeNCHUEe NPHHAIC)KHOCTH TOYKH
rpapuxy ¢yHkuum. OmpeneneHue mo ¢opMyne MpoCTeHinedl 3aBHCUMOCTH,
BU/Ia ee rpaduka. Beipaxenue mo GopMyIie 0HOM IepeMeHHON Yepes ApyTHe.
O3HaKOMIIeHHE C ONpeAesieHueM GyHKIMK, GOpMYITHPOBAHKE €ro.
Haxoxxnenue 06J1acTy onpeseseHus 1 00JacTi 3HaYeHUH (hyHKLIUH

CaoiicTBa pyHKIHUH.
I'padnyeckasn
uHTepnperanus. [Ipumepsl
(YyHKIMOHATBHBIX
3aBHCHMOCTEi B peajibHbIX
npoueccax u siBJIeHHsIX

O3HakoMJIEHHE C IpHMepaMH (PyHKUHOHAJIbHBIX 3aBUCUMOCTEN B peaJbHBIX
IIpoLECCaxX U3 CMEXHBIX JUCLIUIUIUH.

O3HakOMJIEHHE C JOKa3aTeJbHBIMH pacCy)XIEHUSAMU HEKOTOPHIX CBOUCTB
JVHEHHON M KBaJpaTUYHOH (YHKUMH, MPOBENEHHUE HCCIENOBaHMS JIMHEHHOM,
KyCOYHO-TMHEWHOH,  OpOOHO-NMHEHHOM W KBaipaTUYHOH  (YHKLHIA,
noctpoeHue ux rpaduxos. IlocTpoenne U uTeHwe TrpadykoB (GYHKUMIA.
Hccnenoranue GyHKIMY.

CocraBnenue BUIOB (YHKIMEI 1O NAaHHOMY YCJIOBHIO, peLIeHHMe 3ajad Ha
IKCTPEMYM.

BrinonHeHue npeodpa3oBaHuii rpaduka GyHKIUH

O6paTHble GyHKIMH

W3yueHue nounamua obpamuou @yHkyuu, ONpelNeseHHe BUOA U HOCMPOeHUe
epaghuxka 0b6pamHON QYHKYUU, HAXOJCOeHUe ee 0bIACMU ONpedeNeHUss U
obnacmu 3Havenus. IIpUMeHeHWE CBOWCTB (GYHKUMHA 0pPH HCCIIEHOBAHHH
YPaBHEHWH M PELICHUH 3a1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOXKHOM GyHKIHM

CrenenHnle,
NOKa3aTeJbHbIE,
Jiorapupmudeckne U
TPHUTOHOMeETpUYECKHe
byHkumm.

Oo6paTtHbIe
TPUTOHOMETpPHYEeCKHe
byHkunn

Brruncnenve 3HaueHUH (QyHKLHM 10 3HAYEHHUIO apTyMEHTa.

Ormpenenexue NOJ0XEHUA TOYKH Ha rpaduke 0 ee KOOpAMHATAM ¥ Ha000pOT.
Hcnons3oBaHue CBOWCTB (DYHKUMI IUISI CpaBHEHWS 3HAYEHWH CTeneHel u
norapumMoB.

[TocTpoeHue rpaduKOB CTENEHHBIX U IOTapuIMITdecKuX (YHKIIHA.

Pemenue nmoxasaTenbHbIX U JIOrapM(GMUYECKHX ypaBHEHWMM M HEPaBEHCTB IO
U3BECTHBIM aJIFOPUTMAaM.

O3HakOMJIEHME C T[OHATHEM HENpephIBHOM mnepuoaudeckoil  QyHknuw,
(GopMynHpOBaHUE CBOICTB CHHYCA M KOCHHYCa, IOCTPOEHHE HX rpa(uKOB.
O3HakOMJIEHHE C IIOHSATHEM TapMOHMYECKHMX KOJIeOaHMH U NpUMepamu
rapMOHHMYECKUX KOJNEOaHWH Ul OMUCaHHs NPOLECcCOB B (U3MKE M APYTHX
00J1acTAX 3HAHUS.

O3HakOMJIEHHE C MOHATHEM pa3pbIBHOM MEPUOAMYECKOM  (YHKLHWH,
(opMynrpoBaHUE CBOMCTB TaHI€HCA U KOTaHTeHCa, TOCTPOEHHE UX Ipa(UKOB.
IIpumenexue CBOJCTB byHKIMH IS CpaBHEHUS 3HaYeHUH

TPUTOHOMETPUYECKUX (DYHKUUH, pelIeHUs] TPUTrOHOMETPUIECKUX YPaBHEHHUH.
Iocmpoenue epaguxos o0bpamubix  MPUSOHOMEMPUYECKUX — DYHKYUIL
onpedenenue no 2paguxam ux ceoucma.

BrinonHeHue npeobpa3zopaHus rpaduKoB

u

YPABHEHMWA U HEPABEHCTBA

YpaBHeHHs U CUCTEMBbI
YpaBHEHUH

HepaBeHcTBa H CHCTEMBI
HEpaBeHCTB c ABYMS
NEPEeMEHHbIMH

O3HakoOMIeHHe C TNPOCTEHINMMHU CBEHEHMSIMU O KOpHIX anrebpamdecKkux
ypaBHEHUH, NOHATUAMHU UCCIIEIOBAHNS YPAaBHEHUH U CUCTEM ypaBHEHHUH.
U3zy4eHue Teopur paBHOCUIILHOCTH ypaBHEHUH U ee puMeHeHus. [1oBTopeHue
3allUCH pEeIleHUs CTaHAAPTHBIX YpaBHEHUM, NpPHEMOB NPeoOpa3OBaHMs
YpaBHEHUM U1 CBEJECHUS K CTAHJAPTHOMY YPaBHEHMIO.
Penrexue paLMOHAJIbHBIX, UppaLOHATBHBIX,
TPUTOHOMETPUYECKUX YPABHEHUH U CUCTEM.

TIOKa3aTEIbHBIX u

Hcnonp3oBanue CcBOMCTB H rpadukoB (GYHKUMM I pelueHHs YpaBHEeHHMH.
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[ToBTOpEHHE OCHOBHBIX MPHEMOB PEIIEHUS CUCTEM.
Pemenue ypaBHEeHMH C TNpPUMEHEHMEM BCEX MpPHUEMOB (pa3llOXKEHHs Ha
MHOXXUTENH, BBEIECHUS HOBBIX HEM3BECTHBIX, IOACTAHOBKH, rpaduyeckoro
METOMA).

Pemenue cucreM ypaBHEHUH ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIEHHE C OOLIMMHU BONIPOCAMH PEIIEHHS HEPAaBEHCTB U UCIIOJIL30BAaHHUE
CBOMCTB ¥ rpa)uKOB (yHKLMII IPH pEeLIEHHH HEPABEHCTB.

Pemienne HepaBEHCTB M CHCTEM HEpPaBEHCTB C NPUMEHEHHEM pPasIMYHBIX
croco6oB. .

[TpuMeHeHUe MaTeMaTUYeCKUX METOMOB IS PEIIEHUS CONep KaTeNbHbIX 3a/1au
U3 pa3NUyHbIX 00JacTell HayKH U NPaKTHKU. FHTepnpeTHpOBaHUE Pe3yIbTaToOB
C YU4ETOM pealbHbIX OrpaHHYeHUH

HAYAJIO MATEMATHYECKOI'O AHAJIM3A

ITocnexoBaTeILHOCTH

O3HaKOMIIEHHE C TIOHATHEM YHCIIOBOM MOCIIEI0BATEILHOCTH, CIIOCOGaMH ee
3aJaHuUs, BBIYUCICHUSIMY ee wieHOB. O3HaKOMIIEHHE C TOHSITHEM Ipeseia
nocienoBaTenbHOCTH. O3HAKOMIICHHE C BBIYUCIEHHEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO PAZia Ha IpUMepe BBIYHCIEHHUS CYMMBbI 6ECKOHEUHO yObIBaIOIIEi
reoMeTpUYecKoi nporpeccun .Pelenne 3ana4y Ha IpuMeHeHUE HOPMYJIBI

CYMMBI OECKOHEYHO YOBIBAFOLIEH r€OMETPHUYECKON TPOrPECCHH.

IIpousBoanas u ee
NpUMeHeHne

O3HaKOMJIEHHE C TOHATUEM NPOU3BOJHON. M3ydenue u hopMyarpoBaHue ee
MEXaHUYECKOTO U FEOMETPUUYECKOTO CMBICTA, H3YUEHHE aIrOPUTMa
BBIYMCIICHUS IPOM3BONHOM Ha IpUMeEpE BBIYHCIIEHHUS MTHOBEHHOM CKOPOCTH U
yrioBoro ko3¢ ¢uuueHTa kacarenbHol. CocTaBieHue ypaBHe}fm KacaTeJIbHOH
B 00uIeM Buae. Y cBOeHuUe npaBuil 1 dhepeHInpoBaHus, TaOIHLbI
IPOU3BOIHBIX NEMEHTAPHBIX QYHKLMH, TPUMEHEHHE JUIS

i depeHIpoBaHys (yHKUMH, COCTaBIEHUS YpaBHEHUs KacaTelbHOM.
H3ydeHne TeOpeM O CBA3HU CBOMCTB (hyHKLMM ¥ IPOM3BOIHOM, GOopMyHpOBKa
ux. IIpoBeneHue ¢ MOMOILBIO TPOU3BOAHOMN UCCIIeNOBaHUS QYHKIUH, 3aJaHHOH
¢dopMyoit. YcTaHOBIEHHE CBA3U CBOUCTB (QYHKIMU M MPOU3BOJHOM MO MX
rpadukam. [IpuMeHeHre NIPON3BOIHON I PEIIEHUs 3a/lad Ha HaX0KAECHHE
HarOOoJbIIEro, HANMEHBIIEro 3HAYEHHS M Ha HAX0XKIEHUE IKCTpEMyMa.

IlepBooOpa3Hasi U MHTErpaJ

O3HaKOMIJIEHHE C TIOHATUEM UHTErpaja ¥ neppoodpasHoil. M3ydyeHue npasuna
BBIYHCIICHUS NIEPBO0OPa3HOi U TeopeMbl HetoToHa—JleiiOHNIa. Pemenue
3a7a4 Ha CBs3b NIEpBOOOPA3HOM U ee POU3BOIHOM, BEIYHUCIICHHE
niepBooOpa3HoO At faHHOM (yHKIMK. Pemenune 3anad Ha nppreHeHHe
UHTErpasa Ul BEIUUCACHUS QU3MUECKUX BEIMUMH U IUIOaneh

3JEMEHTBI KOMEUHATOPUKHU, TEOPUU BEPOSITHOCTEU U CTATUCTUKH

OcHoBHEBIE nousitust | M3yyeHue npaBuna KOMOMHATODUKM M NpPUMEHEHHE TIPU  PELICHUH
KOMOHMHATOPHKH KOMOMHATOPHBIX 3aJa4.
PemieHne KOMOMHATOpHBIX 3aJady MeETOJOM Iepedopa M 1O IPaBHILY
YMHOXKEHHS.
O3HakoMJIeHHE C MOHATUAMU KOMOMHATOPUKHU: pa3MELIEHHSAMH, COYETaHUAMH,
nepecTaHOBKaMH U popMyJiaMHU AN UX BEIYMCIIEHHS.
OO6bsAcHeHHE M INpuUMeHeHHe GOpMyn [Uld BBIYMCIEHUS pa3MEILEHHH,
[IEpPECTAaHOBOK ¥ COUETAHUI ITPY PELIEHUH 3aJay.
Osnakomnenue ¢ 6uHoMoM HeroToHa 1 TpeyronsHukoM ITackans.
Pemenue NPaKTHYCCKUX 3aJad C HCIOJIb30BAaHUEM MOHATUH U IpaBuJI
KOMOWHATOPHUKU :
DJIEeMEHTBI Teopuu | M3ydeHue KIacCHUECKOro OIpENENIeHHs BEPOATHOCTH, CBOMCTB BEPOSTHOCTH,
BEPOSITHOCTEH TEOPEMBI O CyMME BEPOATHOCTEH.
PaccMoTpeHue NpUMEpOB BBHIUKMCIEHHUS BEPOATHOCTEH. PelieHue 3amay Ha
BBIYHCIIEHHE BEPOSITHOCTEH COOLITU
IIpencraBiienue naHHbIX | O3HaKOMIIEHHE C MPENCTABIEHUEM YHMCIIOBBIX JaHHBIX U X XapaKTEPUCTUKAMH.
(Tabanumbl, auarpamMmbl, | PellieHde npakTHYECKHUX 3afad Ha 00paboTKY YHMCJIOBBIX HAHHBEIX, BEIUMCIICHHE
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rpagpuku)

HX XapaKTEPUCTUK

IT'EOMETPUS

IlpsiMble M IUIOCKOCTH B
NpOCTPaHCTBE

DopMynupoBKa M IPHUBEJEHHUE JOKA3aTEAbCTB MPHU3HAKOB  B3aMMHOIO
pacIioNoXXEeHUsA MpSAMBIX M IIIOCKOCTeH. Pacro3sHaBaHHMe Ha 4YepTexax H
MOJENAX pAa3IMYHbIX CIy4YacB B3aUMHOIO pacCIOJIOKEHUA MpsAMBIX H
IJIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX CYXKIECHUH.

DopMyJIHpOBaHUE ONpENETICHUH, NPU3HAKOB MU CBOMCTB MapajUleNbHBIX HU
NEPIIEHAUKYJIAPHBIX IIIOCKOCTEH, IBYTPAHHBIX U TUHEHHBIX YIIIOB.
BrinonHeHyue NMOCTPOEHUS YIJIOB MEXIY NPAMBIMH, NPAMOH M IUIOCKOCTBIO,
MEXIY MIIOCKOCTAMH IO OMMCAHUIO U paclio3HaBaHKUE UX Ha MOJEIAX.
IIpuMeHeHne NPU3HAKOB U CBOMCTB PaCHOJIOXKEHUS NPAMBIX U IUIOCKOCTEH NpU
peleHuy 3a1au.

H3obpaxxeHne Ha  DUCYHKax M  KOHCTPYMpPOBaHME Ha  MOJEILIX
NEepNEeHIUKYISPOB U HAKJIOHHBIX K IUIOCKOCTH, IPSAMBIX, MNapaiebHbIX
TUIOCKOCTEH, YTIIOB MEX XY NMPSAMOI M IIIOCKOCTBIO U 0OOCHOBAHUE IIOCTPOCHUS.
Pemenne 3amau Ha BBIYHCIIEHHE T'€OMETPHUYECKUX BeNWYMH. OIUCHIBAHUE
pacCTodHUA OT TOYKH OO0 IUJIOCKOCTH, OT HpHMOﬁ OO0 TIOCKOCTH, MEXITY
IJIOCKOCTSIMH, MEXIY CKPEIIMBAIOIMMUCS NMPSIMBIMH, MEXIY NMPOU3BOJIBHBIMU
¢urypamu B IpOCTPaHCTRE.

DopMynupoBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CYLIECTBOBAHUS, CBOWCTBA).

HzobpaxxeHHe Ha 4epTeXxaX M MOMIENAX PacCTOSHUSA U OOOCHOBAHHE CBOHMX
cyxneHui. OmnpeneneHue M BBIUMCIECHHE pAcCTOSHHM B IIPOCTPAHCTBE.
IIpumeHeHue GopMyI U TEOPEM ITAHUMETPHH IJIS pelleHus 3a1ay.
O3HakOMJIEHHE C TIOHATHEM MApajyIeIbHOTO IIPOEKTUPOBAaHUA U €ro
cBOHCTBaMU. Dopmynuposanue meopemvl 0 HIOWAOU OPMOSOHANBHOU
npoeKyuu MHO20y20JIbHUKA.

ITpumeHeHue TEOpUH AJIsi 0OOCHOBAHUS IOCTPOSHUM U BEIYUCICHHUM.
ApPryMEHTHpOBAaHHE CBOUX CY)XIGHHH O B3aUMHOM  paclOJOXEHHH
NPOCTPAHCTBEHHBIX (UTYp

MHOrorpaHHUKH

OmucaHWe ¥ XapaKTepUCTHKA  pa3MYHbIX BHIOB  MHOTOTPaHHUKOB,
HEePEYUCIIEHHE UX 3JIEMEHTOB U CBOHCTB.

H306paxxeHHe MHOTOTPaHHUKOB ¥ BBIIIOJIHEHHE ITOCTPOEHHS Ha U300paXKeHHUAX
¥ MOJENAX MHOTOIPaHHUKOB.

Brluuciende NUHEHHBIX OJJNIEMEHTOB M YIJIOB B NPOCTPAHCTBEHHBIX
KOH(UTypauusix, apryMEHTUPOBAHUE CBOUX CYXKICHHIA.

XapakTepucTtika M H300paXKEHHE CEYEHHS, PA3GePMKU MHO202PAHHUKOS,
BBIYUCIIEHHE TUIOINA/IeH TIOBEPXHOCTEH.

[TocTpoeHne mpocTemux cedeHuit KyOa, MpU3MbI, mApamuabl. [IpumeHeHue
(aKTOB U CBEICHUI U3 MITAHUMETPHH.

O3HakOMJIEHHe C BHAAMH CHMMETpHUIl B NpPOCTPAHCTBE, (GOpPMYIHPOBaHHE
ompesieNeHui U CBOMCTB. XapakTepUCTHKA CHUMMETPHUM TeJ BpAIEHUS U
MHOTOTPaHHHUKOB.

[TpyMeHeHue CBOMCTB CUMMETPUM NIPU PELIEHUH 3a/1ay.

HMcnonp3oBanue NpHOOPETEHHBIX 3HAHUH UL MCCIEN0BaHMUA U MOJCIUPOBaHHUS
HECJIOXKHBIX 3aJay.

N306paxxeHHEe OCHOBHBIX MHOTOTPAaHHHKOB W BBIIOJHEHHE PHCYHKOB IIO
YCJIOBUAM 3aJay

Tesia 1 MoBepXHOCTH
BpalleHust

O3HaKOMJIEHHE C BUIAMH TeJI BpalleHus:, GOPMYIUPOBAaHHE UX ONPENEeICHUH U
CBOMCTB.

dopMynUpOBaHHE TEOPEM O CEYEHMM LIapa IUIOCKOCTBIO M IUIOCKOCTH,
KacaTeJIbHOM K cdepe.

XapakTepucTHKa U U300paXkeHHeE TeJl BpAIlleHUs], UX Pa3BEPTKH, CEYEHHS.
Pemenue 3amay Ha MOCTPOEHHE CEYCHUM, BBHIUMCICHUE MIJIMH, PAcCTOSHMH,
yrios, miomanei. [IpoBeneHue noka3aTeNbHBIX pacCyKOCHUN NpU pPELICHUU
3a/ay.

[TpumeHeHHe CBOMCTB CHMMETPHM NP pELICHUM 3ajad Ha Teja BpalleHHd,
KOMOHMHALMIO TEJI.

N300paxkeHHe OCHOBHBIX KPYTIJIBIX TNl U BBHINOJHEHHE PUCYHKA IO YCJIOBHIO

3aJadu

H3mepeHMs B reOMETPHUH

O3HaKkoOMJICHHE C NMOHATHAMHU IJIOIIAONA H oG’bema, aKkcMoMaMH M cBofcTBaMH.
Pemienue 3agady Ha BBIYMCIIEHUE ILIOIIAAEH IUIOCKHUX ¢Pll"yp C NNPpUMEHCHHEM
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COOTBETCTBYIOIMX (OpMYJT U (haKTOB U3 INIAHUMETPHUH.

M3ydeHue TeopeM O BBIUMCICHUM 0OBEMOB MPOCTPAHCTBEHHBIX TEJI, PELICHUE
3a1a4 Ha MpUMeHeHHe (HOPMYJT BEIYUCIIEHUS] 00BEMOB.

Wzyuenue  ¢opMyn  Ans  BbIYMCIEHMS  IUIOagell  IOBEPXHOCTeEH
MHOT'OTPaHHHUKOB U TeJ BpaLleHHs.

O3HAaKOMIJIEHHE C METOJOM BBIYUCIICHUS TUIOLIANM HOBEPXHOCTH CHEPEL.
Pemenue 3afay Ha BBIYMCIICHUE IUIOLIANEH MOBEPXHOCTH NMPOCTPAHCTBEHHBIX
Ten

KoopanHaThbl U BeKTOpbI

O3HakOMJIeHHe C MOHATHEM BekTopa. M3yueHHe [AeKapTOBOW CHCTEMBI
KOOpJHMHAT B MPOCTPAHCTBE, ITOCTPOEHHE IO 3aJaHHBIM KOOPJMHATAM TOYEK H
TJIOCKOCTEH, HaX0XKIeHHE KOOPAUHAT TOYeK.

HaxoxxneHue ypaBHEHHM OKpPYXHOCTH, CQepsl, IUIOCKOCTH. BbIYucieHne
PACCTOSHUM MEXIY TOUKAMHU.

H3yueHue CBOMCTB BEKTOPHBIX BENMYMH, MPABHJI PA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, INpPABHJI HaXOXIEHHS KOOpIMHAT BEKTOpa B
IPOCTPaHCTBE, PaBUIl NEHCTBHI ¢ BEKTOPAMH, 3alaHHBIMK KOOPJUHATAMH.
[TpuMeHeHUe TeOpUH TIpY peLIeHHH 3a/lad Ha JEeHCTBHA C BEKTOPAMH.

W3ydeHue CKaJApHOrO NPOU3BEICHHUS BEKTOPOB, BEKTOPHOTO YpaBHEHHSI
OpsAMOM U IIIOCKOCTH. [IpUMeHeHNe TeOpHuH IIpH PEIieHUH 3a/ay Ha JeUCTBHSA C
BEKTOpaMH, KOOpPIMHATHBIA METOJ, NPHMEHEHHE BEKTOPOB IUIS BBHIUMCICHUSA
BEJIMYHH YTJIOB U PACCTOSHUIM.

OsHakOMJIeHHE C IOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM
PacIOJIOKEHHIH MPSAMBIX U INIOCKOCTEH C UCIIOIb30BAaHHEM BEKTOPOB
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3. YYEBHO-METOJANYECKOE n MATEPHAJ/IBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMbI YYEBHOMN JUCHUTIIUHBI <MATEMATHKA»

MaTtepuajibHO-TEXHUYECKOE O0ecneyeHne JUCHHIIHHbI

IIporpamma y4eOHOM TUCIUIITMHBI «MaTeMaTHKa» pealnusyercs B yueOHOM KaOUHEeTe MaTeMaTUKU U

MaTEMaTHYCCKUX NUCLHMIIIHNH.

Ob6opynoBanue (ocHameHue) yuedHOro kabuHera:

— KOMIUIEKT y9eOHO-METOIUUECKUX JOKYMEHTOB;

— HaNAHBIE TOcOOUs (CTEHIBI, ITaKaThl);

— ayJauTOpHAas JI0CKa C MarHUTHON IOBEPXHOCTHIO;

— pabouune yuyeOHbIE MECTa 110 KOJHYECTBY IOCAIOYHBIX MECT.
— Pabouee mecTo mpenoaaBaTes.

Texnn4yeckue cpeacTBa o0yueHus:
—  MYJbTUMEAUHHBIA MPOEKTOP;
—  OKCIIO3WI[MOHHBIN DKpaH;
— CpeAcTBa TEIEKOMMYHUKAIUU;
—  KOMIIBIOTEP.
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4. PEKOMEHAYEMAS JIUTEPATYPA

OcHOBHBIE HCTOYHHKH AJI CTYA€HTOB
bammvakos M.M. MaremaTuka: a.nrera 1 Ha4dajla MaTEMaTU4YECKOIr0o aHajii3a, r€COMETPHU:

Y4eOHHUK Ul CTYAECHTOB MPO(HECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3auii, OCBAMBAIOLIHX
npodeccun u cnenmansaoctu CI1O. — M.,;2017

bammaxos M.M. Maremartuxka: anrebpa 1 Hayajga MaTeMaTHYECKOTO aHAIH3a, T€OMETPHSL:
C6opuuk 3a1a49 MpoGHUIEHON HAPaBICHHOCTH: Y4€0.110CO0HeE IS CTYAEHTOB

PO ECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHM3allii, OCBaHBAIOIINX IPodecCuu 1
crnenuansaocta CI10. — M.,2017 '

bammakoB M.M. Matemaruka: anrebpa 1 Hayajla MaTeMaTHIECKOTO aHAIN3a, TEOMETPHA:
3agavyHuK: y4e0.1mocobue sl CTyIEHTOB MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3anui, ocBauBarouux npogeccun u cnenuainbuocta CI10. — M., 2017

bammaxos M.W. Maremaruka: anredpa 1 Hagajla MaTeMaTHIeCKOTO aHaIn3a, TEOMETPH:
ONEKTPOHHBIN y4e0-METO. KOMILIEKC IS CTYICHTOB MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraHu3anuii, ocsauBaromux npogeccuu u cnenunansaocta CI10. — M.,2017

bammvakos M.M. MaremaTuka (6a30BsIif ypoBens). 10 kimacc. — M., 2014.

Bammaxos M.U. Martemaruka (6a30Bb1# ypoBeHs). 11 kinace. — M., 2014.

bammakxoB M.U. Anrebpa u Havana ananu3za, reomerpus.10 kmacc. — M., 2013.

bammvakos M.M. Maremaruka (6a30Bb1i ypoBeHs). 10 xiracc. COopHUK 3a1a4: yued.mocooue.
— M., 2008.

bammaxoB M.U. Maremaruxka (6230851t ypoBeHs). 11 kinacc. COopHUK 3a1a4u: y4e.mocobue.
— M., 2014 ’

I'ycer B.A., I'puropses C.I'., UBonruna C.B. Maremaruka: anre6pa u Hayaga
MaTeMaTU4eCKOro aHaIKu3a, FeOMETPUs: YUeOHHK I CTYJCHTOB IPO(eCCHOHATbHBIX
00pa30BaTeNpHBIX OpraHU3aIlHid, OCBauBarONUX Mpodeccuu u creruansaocta CIT10. —
M.,2017

Konsarun F0.M., TxaueBa M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u Hayana
MaTeMaTHYeCKOro aHanu3a. Anrebpa U Havajla MaTeMaTHIeCcKoTo aHanmm3a (0a30BEIi U
yrinyonenssii ypoBan). 10 knace / mox pen. A.b.Kwxuenko. — M., 2014.

Komsrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremaruka: anrebpa u Hayaaa
MaTeMaTHYeCKOro aHanu3a. Anrebpa 1 Hayaga MaTeMaTHYeCKOro aHanu3a (6a30BEId 1
yrinyOneHHsli ypoBHH). 11 knace / mox pen. A.b. XKuxuenko. — M., 2014

s npenogaBarenei

06 o6pasosanun B Poccuiickon ®@enepanun: dpenep. 3akod 0129.12.2012No273-D3 (B pex.
®enepanpabix 3aKk0HOB OT 07.05.2013 No 99-@3, ot 07.06.2013 No 120-®3, ot 02.07.2013
No 170-®@3, ot 23.07.2013 No 203-®3, ot 25.11.2013 No 317-®3, ot 03.02.2014 No 11-®3,
ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-®3, ot 27.05.2014 No 135-®3, ot
04.06.2014 No 148-®3, c u3m., BHeceHHbIMH DenepanbHbiM 3aKkoHOM 0T04.06.2014 No 145-
@3, B pex. ot 03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3z Munucrepcra oOpazoBanus U Hayku PO ot 31 nexabps 2015 r. N1578 "O
BHECEHHUH M3MEHEHHMI B (heepanbHblil TOCY1apCTBEHHBINH 00pa3oBaTeIbHbIH CTaH APT
cpenHero obero o0pa3zoBaHus, YTBEPXKASHHBIN IprKazoM MUHUCTEpCTBA 00pa30BaHUsI U
Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. N413"

[Tucemo JlemaprameHTa rocy1apcTBEHHOM MOJUTUKYU B Cepe IOArOTOBKY pabouux KaJpoB U
JI1O MunucrepcrBa obpazoBanus ¥ Hayku PO ot 17.03.2015 No 06-259 «Pexomennanuu no
OpraHM3alMHY TTOTYYEHHUS CPETHEr0 001Iero 00pa3oBaHus B PEAcIax OCBOCHUSA

00pazoBaTeIbHBIX IPOrPaMM CPEIHEro MpohecCuOHATBPHOr0 00pa3oBaHus Ha H6aze

OCHOBHOTO ob1Iero o6pazoBanus ¢ yueToM TpeboBaHul penepantbHBIX rocyIapCTBEHHBIX
o6pazoBaTesIbHBIX CTAaHAAPTOB H MoJiydaeMoii npodeccHy HIIH CIIeLHaIbHOCTH CPeIHEero

npodecCHOHATEHOIO 00pa3OBaHHUSI».
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4. IlpumepHas ocHOBHas 0OpazoBaTesbHas IporpamMma CpeaHero oomero odpazoBaHus,

P

o00peHHast permeHneM GeaepaIbHOro yaeOHO-METOIMIECKOT0 0OBEMHEHHUS 110 00IeMy
obpazoBanuio (mpotokos ot 28 urons 2016 r. No2/16-3)

bammvakos M.W. Maremartuka: KH. U1 IpenogaBares: MeToA.mocodue. — M 2013
bammvakos M.U., I{piranoslll.1. MeToaudeckoe mocoOue I MOATOTOBKH K EF 2. —M.,,
2014.

HNuTepuer-pecypcsl
1. www.fcior.edu.ru (MHpopManmoHHbIEe, TPEHUPOBOYHBIE H KOHTPOJIbHbIE

MaTepHuabl).
2. www.school-collection.edu.ru (ExuHas xomneknuu nu@poBEIX 00pa3oBaTEIbHBIX

pecypcos).
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<8 O®OPMJIEHUE JOMNOJHEHMA W W3MEHEHHA, BHECEHHBIX B
PABOYYIO ITIPOI'PAMMY

PaccmoTtpeno Ha 3acemanuu [1K

[Tpotoxos Ne OT « » 20 T.

JlononHeH s, U3MEHEHUsI, BHECEHHBIE B IIPOrpaMMy Ha y4eOHBIH roj

Tabnuua 5.1 — JIomoHeHUs ¥ U3MEHEHHUS, BHECEHHBIE B pab04yIo porpamMmy

Ne paspena paGoyeii

CopaepxaHue U3MeHeHHH U XOTOJIHEeHHUI
NporpamMmMsbI
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