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PACCMOTPEHO YTBEPXIEHO

[IpenMeTHOM (IMKIIOBOI) KOMHCCHEN MeroandeckuM COBETOM
€CTECTBEHHOHAYYHBIX JTUCIUIUINH [Tpotokon Nel ot 30.08.2017 r.
ITpotokon Nel ot 28.08.2017 r. 3amectutens qupekropa no YBP
ITpencenarens IIMK /J1.JI.CnienmoBa/ /A J1. Byusix/

Pabouas nmporpamma yueOHOM TUCIUIUIMHEI pa3paboTaHa Ha OCHOBE:

®depnepanbHoro 3akona "O06 obpazoBanuu B Poccuiickoit @eaepanuu"” ot 29.12.2012
N 273-®3 (B pex. 2015 1., 2016 1),

npukaza MuHoOpHayku Ne502 ot 12.05.2014 «OO6 yrtBepxkaeHuu (denepaabHOTO
rOCYJapCTBEHHOTO 00pa3oBaTEeIbHOIO CTAaHIApTa CpeIHEro MpodecCHOHANTBHOTO
obpazoBanusi 1o  HampamieHuto mnoaroroBku  «3JIPABOOXPAHEHUE U
MEJULIMHCKHUE HAYKW», ykpynueHHoi rpynmnsl cnenuanbHocrerdr  31.00.00
« Cectpunckoe neno» 1o crnenuaibHocty 34.02.01 «CecTpuHckoe 1enoy,
(deaeparbHOrO TOCYIaPCTBEHHOTO 00pPa30BaTEIBLHOTO CTaHAApTa CPeIaHEro (TIOJTHOTO)
obmero oopazoBanus (IIpukas MunoOpuayku Poccun Ne413 ot 17.04.2012 1.)
pa3bsCHEHUN M0 peanu3anud o0pa3oBaTeNbHOM MPOrpaMMbl CpPEIHEro OOIIero
oOpa3oBaHusi B IIpelelax OCBOCHHsS OOpa3oBaTENbHBIX MPOrPAMM  CPEIHEro
npo(ecCHOHATLHOTO 00pa3oBaHus Ha 6a3¢ OCHOBHOTO 00IIET0 00pa30BaHUS C yIETOM
tpeboBanuit ®I'OC u mpoduns momydaemMoro mpodeccHoHansHOTO 00pa3oBaHUS,
0JI00peHHBIMU pelieHueM Hayuno-meroauyeckoro coBeTa Hentpa
npodeccuonansHoro oopazoanust GI'AY «OUPO» (mpotokon Ne3 ot 21 urons 2015
r,

pPEKOMEHJAlMii MO OpraHu3aliyd TMOJIY4YeHHs] CpedHero oOmiero oOpa3oBaHUS B
mpelenax OCBOCHHS 00pa30BaTENbHBIX NPOrpaMM CpEeAHEro MpoeCcCHOHAIBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOIO OOIIEro 0O0pa3oBaHUS C YYETOM TpeOOBaHMM
denepanbHBIX TOCYJApPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB U TMOTy4aeMOU
npodeccuu  WIM CHEUMATBbHOCTH CPEJHEro MNpo(EecCHOHAIBHOIO 00pa30BaHUS
(mucemo Munob6pHayku Poccun Ne 06-259 ot 17.03.2015),

IpUMEpHOH mporpamMmsl o0O1IeoOpa3oBarenbHOM y4ueOHOM aucuumanasl OV J1.03
«MaremaTuka: anreOpa W Hayajga MaTeMaTUYECKOTO aHalu3a; TeOMEeTPHs» s
po(heCcCHOHATLHBIX 00Pa30BaTEIBLHBIX OPTAHNU3AIIHN,

MOJIOKEHUsT O pabouel mporpamMme Y4eOHBIX AUCHUILIIHMH/TPOGECCHOHATBHBIX
monyneit OI'BIIOY «Cwmonenckuii 6a30Bbiii MenuiuHCKui koutemx umeHun K.C.
KoHcTaHTHHOBOI.

Opranmzanus-pazpadorunk: OI'BIIOY «Cwmonenckuit 0a30BbIA  MEAUIIMHCKUNA KOJUICIK
nMenu K.C. KoHCTaHTHHOBOI».

Paspabotuuk:['ypeenkona E.B. — npenogasarens nepBoit kBanu(UKamOHHOW KaTeropuu
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HHOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma OVY]I.03 «Maremaruka: airebpa W Havajga MaTEMaTHYECKOTO
aHaiu3a; reomeTpus» (nanee — «MaTemaTuka») npeaHa3HayeHa I U3y4eHUs: MaTeMaTHKU B
OI'BIIOY «Cwmonenckuii 0a3oBeiii MemunuHckuil komremk mMmenn K.C. KoHcTaHTHHOBOH»,
peanu3yloniero o0pa3oBaTeIbHYI0 MPOrpaMMy CpeAHEero oouero obpa3oBaHMsl B Ipenenax
OCBOCHHSI OCHOBHOU TpodeccnonansHoi oopazosarensHoi nmporpammbel CITO (OTIOIT CITO) Ha
0a3e OCHOBHOro 001ero o6pazoBaHusi MPHU MOATOTOBKE CIIELHUAINCTOB CPEAHETO 3BEHA IO
HarnpaBieHuto noarotoku «3JPABOOXPAHEHUE W MEIWIWHCKUE HAVYKWNy,
YKPYITHEHHOU IPYMIbI CHIEIHAIBHOCTEH

Pabouas nporpamma pa3paboTaHa Ha OCHOBE:

o  @enepanpHoro 3akoHa "OO6 obOpazoBanum B Poccuiickoit ®eneparuu" ot 29.12.2012
N 273-®3 (B pex. 2015 ., 2016 1),

e nmpukaza MunoOpHayku Ne502 ot 12.05.2014 «OO6 yrtBepxkaeHUU GeaeparbHOrO
rOCYJapCTBEHHOTO 00pa30BaTENILHOTO CTaHAApTa CpeaHero mnpodecCHOHaTBLHOTO
oOpa3oBanusi 1o HampasieHuto noarotoBkun  «3/IPABOOXPAHEHUE U
MEJIUIMHCKUE HAYKW», ykpynHenHoi rpynnsl cnenquanbHoctei 31.00.00 «
Cectpunckoe aeno» no cuenuainbHocT 34.02.01 «CecTpuHCcKOE ae10%,

e (enepalbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENLHOIO CTAaHAApTa CPEAHETO (TIOJTHOTO)
obmero oopazoanus (I1pukas MunoOpuayku Poccuu Ne413 ot 17.04.2012 1.)

® pa3bpsACHEHUN MO peanu3anuu 00pa30BaTENbHON MPOrpaMMbl CPEIHEro OOIIEero
oOpa3oBaHMs B IIpe/eliaXx OCBOCHHS OOpa30BAaTEIbHBIX MPOrPAMM  CPEIHETrO
npodeccnoHanpHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO 00IIET0 00Pa30BaHUS C yYETOM
tpeboBanuit ®I'OC u mpodwmist moimydaeMoro mpodecCHOHATBLHOTO 00pa30oBaHUS,

0J100pEHHBIMU pelieHreM HayuHo-meToan4yeckoro coBeTa Lentpa
npodeccuonansHoro oopazopanust DI'AY «DUPO» (mpotokon Ne3 ot 21 urons 2015
r.),

® pPEKOMEHJAIMI 10 OpraHU3alMU TOJYYCHHS CpeaHero oomero oOpa3oBaHHS B
mpejesiax OCBOCHUS 00pa30BaTENIbHBIX IMPOTPAMM CPEIHETo MpodhecCUOHATHFHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro oOOIIEro oOpa3oBaHMs C Y4eTOM TpeOOBaHMIMA
denepalbHBIX TOCYAApPCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M  TOJy4aeMOU
npodeccuu WM  CHENHUaIbHOCTH CpeAHero MpodeccHOHANIBHOTO 00pa30BaHUS
(mucpmo Muno6puayku Poccun Ne 06-259 ot 17.03.2015),

e TMpUMEpHON mporpaMMmbl o00ImIeoOpazoBaTenbHON yueOHoU aucruruiabl OV /.03
«MaremaTuka: anreOpa W Havajga MaTeMaTHYECKOTO aHaau3a; TeOMETPHs» JUIs
MpoeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHu3aIlfi,

e TMOJOXEHHS O pabodeil mporpamMMe Yy4eOHBIX JUCIHILINH/TPO(HECCHOHATBHBIX
monyneir OI'BIIOY «Cwmonenckuii 6a30Bbiii MenuiuHCKui koutemx umeHun K.C.
KoHcTaHTHHOBOI.

Copmepxanne paboueit mnporpammbl OVY].03 «Marematuka: anrebpa u Hayana

MaTEeMaTUYECKOT0 aHalln3a; TEOMETPHS» HAMPABICHO Ha JOCTHIKEHUE CICAYIONINX EIeH:

* obecrneucHue C(I)OpMI/IpOBaHHOCTI/I HpCI[CTaBJ'ICHI/Iﬁ 0 COOUAJIIBHBIX, KYJIbTYPHBIX U
HCTOPUUYCCKUX (baKTOan CTaHOBJICHHSA MaTCMAaTUKH,

* obecrneucHue C(I)OpMI/IpOBaHHOCTI/I JJOTHYECCKOTIO, AJIITOPUTMHUYCCKOT'O n
MAaTEMAaTHYCCKOI'O MbIINIJICHU S,

* obecrneucHue C(I)OpMI/IpOBaHHOCTI/I YMCHI/Iﬁ MNPUMCHATH IMOJIYYCHHBIC 3HAHUA IIPU
PEIICHUHN PA3JIMYHBIX 3a/1a4,

* obecrneucHue C(I)OpMHpOBaHHOCTI/I HpCI[CTaBJ'ICHI/Iﬁ O MAaT€MaTHKEC KaK YacCTu

00mIeYeI0BeUeCKON KYIbTYPhl, YHHBEPCATHHOM S3bIKE HAyKH, IMO3BOJIIOIIEM OIUCHIBATH M
M3y4aTh pealbHbIE MPOLIECCHI U SBICHHUS.

- B pabouyro mporpaMmMmy BKJIIOYCHO COJEpKaHHUE, HAIIPABIICHHOE HA ()OPMUPOBAHHE Y

CTYJIEHTOB KOMIIETEHIINH, He0OX0MuMBIX s KauecTBeHHOro ocBoeHus: OIIOIT CITIO



Ha 0a3e OCHOBHOTO O0OIIEro o0pa3oBaHUS C TONyYEHHUEM CPEIHEro OOIIero
00pa3zoBaHusl POrPaMMBbI MTOATOTOBKH crienuanuctoB cpeanero 3BeHa (IITICC3) mo
HanpaBiaeHuto  noaroroBkun  «3APABOOXPAHEHUE W MEJUIWHCKUE
HAYKW», ykpynaennoi rpynmsl crienuanbHocTedt 31.00.00  « CecTpuHCKOE €10
no crienuanbHocTd 34.02.01 «CectpuHckoe aenoy,

OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUIIJIMHBI <MATEMATHKA :
AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A; TEOMETPU S

MaremaTrka sBisieTcs (yHIAMEHTAIBHOW 0O0IIe0o0pa30BaTeNbHONW JUCIHHUILUIMHON €O
CIIOXKHBIIMMCS YCTOMYHMBBIM COJIEp’)KaHHEM U OOmMMH TpeOOBaHUSMH K TOJArOTOBKE
o0yyJaroumxcs.

B OIBIIOY «CwmomeHckuii 0a30BeIii  MegunuHCKUNA komwremk wumenn K.C.
KoHcTaHTHHOBOI», peanu3ymoomero o0pa30BaTeNbHYI0 IPOrpaMMy  CpeIHEro  o0Imero
obpazoBanust B mpenenax ocBoeHus OITOII CIIO na 6a3e ocHOBHOro o0Omiero oOpa3oBaHUs,
MaTeMaTHKa u3ydaercs Ha 6azoBoMm ypoBHe ®I'OC cpemnero oduiero oOpa3oBaHusl.

OTo BBIpaXKaeTcsd B COAEPKAHUU OOYYEHMs, KOJIMYECTBE YAaCOB, BBIACISEMBIX Ha
U3YYEHHUE OTJIEIbHBIX TEM IIPOTrPAMMBI, IITyOMHE UX OCBOEHHUS CTYJEHTaMH, 00bEME U XapaKTepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CAaMOCTOSITENILHOM pabOThI CTYIEHTOB.

OOmue 1uenu M3y4eHHs MATEMATUKH TPAJULUUOHHO PEAIM3YIOTCS B YETHIPEX HAIpaB-
JICHUSIX:

. o01Iee mpeacTaBiIeHue 00 UesIX ¥ METOJaX MaTeMaTHKH;

. HHTEJJIEKTYyallbHOE Pa3BUTHUE;

. OBJIAJICHUE HEOOXOUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMHU;
. BOCIIUTATEIHLHOE BO3/ICHCTBUE.

Jis obyuaromuxcsi OI'BIIOY «Cmonenckuii 6a30BbIii MEIUIIMHCKHA KOJUICDK MMEHU
K.C. KoHcTaHTHHOBOI» ycHileHa OOLIEKYIbTypHAas COCTaBIAIONIAS Y4€OHOM TUCIUILIMHBI C
OpHEHTAaIMel Ha BU3yaIbHO-00pa3HBINA M JIOTHYECKUI CTHIIN y4eOHOU PabOTHI.

Copepxanne y4yeOHON IUCIUIUIMHBI pPa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMHU
COJIepKaTEIbHBIMH JIMHUSMHU O0yUEHUSI MaTeMaTHKE:

. anrebpanveckas JIMHUS, BKIIIOYAIOIIAs CUCTEMATHU3AIMIO CBEIACHHUI O YHClaX; U3yudeHUE
HOBBIX M 0000IlleHHE paHee U3yYEHHBIX orepanuil (BO3BEJCHUE B CTENEHb, U3BJICUEHUE KOPHS,
norapudMupoBaHue, CHHYC, KOCUHYC, TAHTEHC, KOTAHT€HC U 00OpaTHBIE K HUM); U3y4eHHE HOBBIX
BHUJIOB YHCJIOBBIX BBIPQKEHUH W (POPMYJ; COBEPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB U
BBIUMCIUTENHFHON KYJNbTYphI, PACIIMPEHHE U COBEPILIEHCTBOBAHHE alNreOpandyeckoro ammapara,
c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro NMPUMEHEHHE K PELIEHUI0 MAaTeMaTH4YeCKUX U
MPUKIIATHBIX 3a7a4;

. TEOPETUKO-(QYHKIIMOHATIbHASl JIMHUSA, BKIIIOYAIOLIAs CUCTEMAaTH3alMI0 U pacllupeHHe
CBEZICHUI O (PYHKIIHSIX, COBEPIICHCTBOBAaHUE TpadUIeCKUX YMEHUIA; 3HAKOMCTBO C OCHOBHBIMU
UAeSIMU M METOJaMU MaTeMaTHYeCKOro aHajiu3a B O0beMe, MO3BOJISIIOIIEM HCCIIEI0BaTh
pIIeMEHTapHble (YHKIMH M pellaTh MNPOCTEHUINE TeoMeTpudeckue, (Gpu3ndecKkue u Apyrue
MIPUKIIaIHBIE 33]1a4H;

. JIMHUS YPAaBHEHUH U HEPaBEHCTB, OCHOBAHHAsl HA MOCTPOCHUM U UCCIIEIOBAHUM MaTeMa-
TUYECKUX MojeJiell, mnepecekamomasics ¢ anreOpandyeckodl M TeOpeTUKO-(YHKIUMOHAIHLHOM
JUHUSAMH ¥ BKJIIOYAIOIIas pa3BUTHE W COBEPIICHCTBOBAHWE TEXHHUKH alreOpandecKux
npeoOpa30BaHMi IJIsl PEIICHHS] YPaBHEHUH, HEPABEHCTB U CUCTEM; (POPMUPOBAHHE CIIOCOOHOCTH
CTPOUTHh M HCCIEOBaTh MPOCTEHIINE MaTeMaTHYECKUE MOJENM MPU PEUICHUU MPHUKIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CHEIUATbHBIX JUCITUTIINH;

. r€OMETpUYECKasl JTMHUS, BKIIOYAIOIIAsl HArJIsHbIE TIPEICTABICHUs] O TPOCTPAHCTBEHHBIX
durypax W H3Y4EHHE WX CBOWCTB, (opMHpOBaHWE U Pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXeHUs!, pa3BUTHE CIIOCOOOB F€OMETPHUUECKUX U3MEPEHHH, KOOPJMHATHOTO U BEKTOPHOTO
METO/IOB JIJIsl PEIICHUSI MATEMAaTHYEeCKUX M MPUKIIATHBIX 3a/1a4;



. CTOXACTHUECKasl JIMHUS, OCHOBaHHAsl HAa Pa3BUTUHM KOMOWHATOPHBIX YMEHUM, MPEICTaB-
JICHUI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIEro MHUPA.

B Temarnyeckom 1utane pabodeit mporpaMmbl Y4eOHBIN MaTepran IpeaCcTaBieH B opMe
YepeayoIIerocss pa3BepThIBaHUS OCHOBHBIX COJEPXKATEJIbHBIX JUHHUM (anredpandeckoi,
TEOPETUKO-(PYHKIIMOHAIBHOM, ypaBHEHUH M HEPAaBEHCTB, I'€OMETPUYECKON, CTOXACTUYECKOM),
YTO MO3BOJIAET TMOKO UCTOIb30BaTh UX PACIIOIOKEHHE U B3aUMOCBS3b, COCTABIIATH KaJleHIapHO-
TEMaTUYECKHI IUJIaH, TO-pa3HOMY uYepenys y4eOHble Tembl (IJIaBbl Y4eOHHKA), YUHUTHIBas
cnenuduky cnenuanbHoctTd CIIO, rnyOuHy wu3ydeHHs MaTepuana, YpPOBEHb MOATOTOBKU
CTYJICHTOB I10 IIPEIMETY.

Nzyuenne OV]I.03 «MaremaTtuka: ajreOpa ¥ Hadaja MaTEMaTHYECKOTO aHAJIM3a;
TEOMETPHSI» 3aBepIIacTcs MOABEACHUEM UTOTOB B ()OpME IK3aMEHA B paMKax MPOMEKYTOUHOU
arTecTaiuu cTyAeHToB B mpoiecce ocBoeHus ocHoBHOUM OIIOIT CIIO ¢ monydeHuem cpeaHero
obmero oopazosanus (I[IIICC3).

MECTO YYEBHOU JJUCIIUILIMHBI B YYEBHOM ILJTAHE

OV].03 «Marematuka: anrebpa M Hayajga MaT€MaTU4YECKOrO aHajau3a; IeOMEeTpUs
ABISICTCA Y4E€OHBIM IpeAMETOM 00s3aTeIbHOM HpeaMeTHOW obnactu «Marematuka u
uHpopmaruka» ®I'OC cpennero obiiero oopazoBaHusl.

B OI'BIIOY «CwmoneHckuii 0a30BbeIlii  MeguIUHCKHK  koiutemk umeHu K.C.
KoHcTaHTHHOBOI», peanu3yomero o0pa30BaTeNbHYI0 IPOrpaMMy  CpPEeIHEro  OO0IIero
oOpaszoBanus B npezgenax ocsoeHust OIIOII CIIO Ha 6a3e ocHOBHOro oo0iiero odpa3zoBaHHus,
yuebHas aucuuimHa «MaTemaTtukay u3ydaercs B 00IIeoOpa3oBaTEIbHOM IUKJIE Y4eOHOIo
wiana OITOIT CIIO nHa Gaze 0CHOBHOTro 0011€ro 00pa3oBaHUs C HMOJIYYEHHUEM CPEJHEro o0Iero
obpazosanus (IITICC3).

B yuebnom mmane IIIICC3 yuebnas aucuumianHa «MaTemaTHKa» BXOJUT B COCTaB
o0mmx 00meoOpa3oBaTeNbHbIX YYEOHBIX AMCHUIUIMH, (OPMUPYEMBIX H3 00s3aTeNbHBIX
npeametHelx obsacteit PI'OC cpegHero obmiero obpaszoBaHus, s cneuuanbHocteit CIIO
COOTBETCTBYIOIIETO Tpodrist mpodeccuoHaIbHOTr0 00pa30BaHuUs.



PE3YJIbTATBI OCBOEHHUS YYEBHOM TUCIUTIJIAHBI

OcBoenue coaepxkaHusi ydeOHON TuCHUIUIMHBL «MaTematrukay oOecredrBaeT JAOCTHXKE-
HUE CTYACHTaMU CIEAYIOIINX pe3yabmamos:
JUYHOCTHBIX:
. c(OPMHPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKe KaK YHHBEPCAJILHOM S3bIKE HAYKH,
CPEICTBE MOJICIUPOBAHUS SIBJICHUI U IIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKH;
. [IOHUMAaHWE 3HAUYMMOCTH MAaTeMaTHUKU JUIsl  HAay4HO-TEXHHMYECKOIO  Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHUSA K MaTEeMaTHKE KaK K 4YacTH OOIIeueIOBEYECKON KYyIbTYphI
Yyepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MAaTEMATUKH, 3BOJIFOLIMEN MAaTEMAaTHUYECKUX UJIEH;
. pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS, aIrOpUT-
MHUYECKOM KyIbTYphl, KPUTHUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM [uis Oyayiei
npodeccuoHaNbHOM NesSTeIbHOCTH, IS MIPOIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUs;
. OBJIaJICHHE MaTEeMATUYECKUMU 3HAHUSIMU U YMEHUSAMHU, HEOOXOIUMBIMU B ITOBCEAHEBHOU
JKU3HM, JUISI OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCHUIUIMH W AMCLUIUIMH
npo(ecCHOHANBHOrO LMKJA, JUId IOJydyeHUs: oOpa3oBaHus B 00JacTsX, HE TpeOyroIux
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;
. TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA
MNPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEepPhIBHOMY OOPAa30BaHHUIO Kak
YCIIOBHIO YCIICITHOM MTPo(dhecCHOHATEHOM 1 00IIECTBEHHON JCSITEIILHOCTH,
. TOTOBHOCTh M CIHOCOOHOCTh K CAMOCTOSITENIBHOM TBOPUECKOH U OTBETCTBEHHOMU
JeSITEIIbHOCTH;
. TOTOBHOCTh K KOJUJICKTUBHON paboTe, COTPYIHUYECTBY CO CBEpPCTHHKAMHU B o0pa-
30BaTEIbHON, OOIIECTBEHHO I10JIE3HOM, Y4e€OHO-HCCIIEI0BATENIbCKOM, MPOEKTHOW M JIPYrHx
BUJIaxX JCSTENbHOCTH;
. OTHOIIEHHE K MPO(ECCHOHATLHON JIEATETFHOCTH KaK BO3MOKHOCTH YJ9acCTHUS B PEHICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;
MemanpeomemHulx.:
. YMEHHE CAaMOCTOSITEJIBHO OINPEAEHATh LEIU ACSATEIBHOCTH M COCTaBIATH ILIAHBI
JESATEIIbHOCTH;  CaMOCTOSITEIbHO — OCYLIECTBISTh, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JEATEIBHOCTD; MCIIONIB30BATh BCE BO3MOKHBIE PECYPCHI I JOCTUKEHMS ITOCTABJICHHBIX LENen
U peajn3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATH YCIEUIHbIE CTPATErMH B PA3JIMYHbBIX CUTYaIUSX;
. yYMEHHE MpPOAYKTUBHO OOIIAThCS W B3aUMOJEWCTBOBATH B IPOLECCE COBMECTHOM
JEeSTENIbHOCTH, YYUTHIBaTh IO3ULUU JPYIHX YYAaCTHUKOB JI€ATEIBHOCTH, 3()(HEKTUBHO
pazpemniaTb KOHQIUKTHI;
. BJIa/ICHUE HaBbIKAMU I[103HABATEIbHOM, Y4YEOHO-UCCIIEOBATEIbCKONM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMH  pa3pelleHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pEIICHUs MPaKTUYECKUX 3a/iad, MPUMEHEHHUIO Pa3INYHbIX
METOJI0B ITO3HAHNUS;
. TOTOBHOCTh M CIHOCOOHOCTh K CAMOCTOSATEIbHOW HH(POPMAIIMOHHO-TI03HABATEIbHOM
NESTENIbHOCTH, BKIIOYash YMEHUE OPHUEHTHUPOBATHCS B PA3NUYHBIX HCTOYHHKAX WH(pOpMAIUH,
KPUTHYECKH OIICHMBAThb W MHTEPIPETUPOBATH MHGOPMAIUIO, MOIYYaeMYI0 M3 pPa3IUYHBIX
HMCTOYHHUKOB;
. BJIaJICHHUE SI3BIKOBBIMHM CPEICTBAMHU: YMEHME SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3PEHUS], UICII0JIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJ/ICTBA;
. BJI/ICHUE HaBBIKAMM IIO3HABaTENbHOM peQieKcuM KakK OCO3HAaHUS COBEPIAEMBIX
JIEMCTBUM M MBICIUTEIbHBIX MPOLECCOB, X PE3YJIbTATOB U OCHOBAHUM, TPaHUL] CBOETO 3HAHUSA U
HEe3HaHUs, HOBBIX [TO3HABATENIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHKEHUS;
. LEJIEYyCTPEMJICHHOCTh B TOMCKaX M TMPHHATUU pelIeHHH, COOOpa3uTENbHOCTh U
MHTYWLUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTaBICHUN; CIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHUIO MUDA;



. npeoMemHubIX.

. cOPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTWKe KaK 4YacTH MHPOBOH KyJIbTYpbl H
MECTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AIMH, CIIOCO0AX OMHCAHUS SIBICHHH peajbHOIo
MHpa Ha MATEMaTHYECKOM SI3bIKE;

. c(OPMHPOBAHHOCTh MPEJACTABICHUI O MaTeMaTHYECKUX IMOHATHUAX KaK BaKHEHIIUX
MaTEeMaTHYECKUX MOJIEIISX, MO3BOJISIONIMX OMUCHIBATh U U3ydaTh pa3HbIC MPOLECCHI U SBICHHS,
MOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MATEMAaTHICCKUX TCOPHIl;

. BJIaJICHUE METOJaMH JI0KA3aTelIbCTB M aJrOPUTMOB PELICHHUS, YMCHHE HX HPUMEHSTh,
IPOBOIUTH JJOKA3aTEIbHBIC PACCYKICHHUS B XO/I€ PEIICHHUS 3a/1a4;

. BJIAJICHUEC CTaHIAPTHBIMH IPUEMaMH pCIICHHS PAIMOHAIBHBIX WM HPPAUOHAIBHBIX,
[OKa3aTeIbHbIX, CTCICHHBIX, TPUTOHOMETPUYCCKMX YPAaBHEHHUN M HEPABEHCTB, MX CHCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHKCIIE JJIs TIOUCKA ITYTH PEIICHUS 1
WLTIOCTPAIMK PELICHUS YPAaBHCHUI U HEPABEHCTBR;

. cOpPMHUPOBAHHOCTH TPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMAaTHYECKOrO aHAIU3a
U MX CBOWCTBax, BJIaJICHHMEC YMEHHEM XapaKTEPHU30BaTh MOBEACHUE (YHKIUH, MCIOIb30BAaHHUEC
MOJTYYEHHBIX 3HAHUH TS ONMCAHKS M aHAJTN3a PeabHbIX 3aBUCHMOCTEIA;

. BJIAJICHHEC OCHOBHBIMH TOHSATHSIMH O IUIOCKHX M IPOCTPAHCTBEHHBIX TCOMETPUUYCCKHUX
burypax, X OCHOBHBIX CBOMCTBaX; CHOPMHUPOBAHHOCTh YMEHHUS Paclio3HaBaTh FrEOMETPHUCCKHE
burypel Ha dYepTekax, MOJCISIX W B pealbHOM MHUpE; MPUMEHEHHE H3YYCHHBIX CBOWCTB
reoMeTpuveckux ¢Guryp u (GopMmysn s pEHICHHS TEOMETPHUYSCKMX 3aJad W 3a1ad C
NPAaKTUYECKUM COJICPYKAHUEM;

. cOPMHUPOBAHHOCTh MPEACTABICHUNA O TMpoleccaXx M SBJICHUSIX, HMMCIONIUX BEPO-
STHOCTHBI XapakTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTSAX B pEallbHOM MHPE, OCHOBHBIX
HOHATHSAX JJIEMCHTAPHON TEOPHH BEPOSTHOCTEH; YMEHHI HAXOIUTh U OIEHUBATh BEPOSTHOCTH
HACTYIUICHHsI COOBITHH B MPOCTEHIINX MPAKTHUYCCKUX CUTYAIMSIX ¥ OCHOBHBIC XapaKTEPUCTHKU
CITyYalHBIX BEJTMYHH;

. BJIaJICHHE HaBBIKAMH HCIOJb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IMPH PEIICHUN
3aau.



CTPYKTYPA U COJEP)KAHUE YYESEHOM JJUCLHUILIUHBI
2.1. O0bem yueOHOH JUCHUNIMHBI K BU/bI Y4eOHOH padoThl

N O0bem
Bup yueOHoi paGoThI 4ACOB
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 234
O0s13aTesibHasi ayIMTOPHAas YuyeOHasi Harpy3Ka (Bcero) 156
B TOM YHCJIE:
JIEKIIAN 156
CamocrosiTesibHas padoTa o0y4awierocs (Bcero) /8

B TOM YHCIIE
1. pepepamui
2. epaguueckue pabomol
3. munogvle 3a0aHus

Hrorosas arTreccrauysi B (bOpMCI 9K3aMCH




COJIEP)KAHUE YYEBHOM JUCIOUTLIMHBI
BBenenue

Marematuka B HayKe, TEXHHKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHSX U TIpaK-
TUYeCcKOW JesTenbHOCTH. Llenu u 3aaun u3ydyeHus MaTeMaTHKU 10 HaNpaBJICHUIO MOATOTOBKU
GBAPABOOXPAHEHUE U MEJUIOUHCKHUE HAVYKW», yKkpynHeHHOW  rpymnibl
cenuansHocTeit OVl 03 «Maremaruka: anreOpa ¥ Havaja MaTeMaTHYeCKOro aHaiausad
TEOMETPHUSI»

AJITEBPA

Pazeumue nonamus o uucne

Lenble u panuoHanbHble yucia. JlelicTBUTenbHbIC Ynucha. [lpubausiceHtvle 8bluUCIeHUs.
Kopnu, cmenenu u nocapugpmut

Kopun u crenenu. KopHuu HatypajabHOW CTENEHM U3 4YMCia U UX CBOWMCTBA. CTENEHU C
palMOHAIBHBIMUA TIOKa3aTeNAMH, WX cBoWcTBa. CTENneHH C JIEUCTBUTENIbHBIMU TOKA3aTEISIMH.
Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NOKa3amesem.

Jlorapudm. Jlorapupm grcna. OcHOBHOE Jorapu(MUUECKOe TOXKACCTBO. JeCATUUIHBIE U
HaTypaibHble Jnorapudmel. [lpaBuna neiictBuit ¢ norapupmamu. Ilepexoq K HOBOMY
OCHOBAHHUIO.

[IpeobpazoBanue anredbpandeckux BbipakeHuil. [IpeoOpasoBaHue palloOHAIbHBIX, UP-
palMOHATIBHBIX CTEMEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUUIECKUX BBIPAKEHUH.

IIpaxmuueckue 3a0anus

ApudmeTndeckne ACUCTBUS HAJ YWCIAMH, HAXOXKICHUE MNPHOIMKCHHBIX 3HAYCHUN
BEJIMYMH U MOTPEIIHOCTEH BBIYUCICHUN (A0COMIOTHON U OTHOCUTENBHON), CPAaBHEHUE YHCIIOBBIX
BBIPAKCHU.

Brruncnenue u cpaBHeHHe KOpHEH. BolnonHeHne pacueToB ¢ pauKalaMu.

Pemenne uppanmonanbHbIx ypaBHeHU. HaxoxaeHne 3Ha4€HUN CTENEHEN ¢ palliOHalb-
HeIMH TOKazaTensamu. CpaBHeHue creneHedl. [IpeoOpa3oBaHus BBIpAKEHHM, COAEpKAIIUX
creneHu. Pemenne nokazarenbHbIX YPaBHEHUN.

Pemrenue npukiagHeix 3a1ay.

Haxoxnaenue 3HaueHuil orapugma mno npou3BojJbHOMY OCHOBaHUI0. [lepexoa oT ogHOro
OCHOBaHHUs K JApyromy. Berumcnenue u cpaBHenue mnorapudmon. JlorapudmupoBanue u
MOTEHIIUPOBAHNE BHIPAKEHUH.

[TpuOnukeHHbIE BBIYUCICHUS U PEIICHHs IPUKIIAIHBIX 33/1a4.

Pemenue norapudmuueckux ypaBHEHHH.

®YHKIUU, UX CBOMCTBA U TPA®UKHU

Oynkiuu. O0JacTh ONMpEeIeHUsT U MHOXKECTBO 3HAYEHUH; rpaduk QPyHKIUH, TTOCTPOE-
Hue TpaduKoB QYHKIINI, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CgoiictBa ¢yHKIMH. MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTh, OTPAHUYCHHOCTh, MEPUO-
TUYHOCTH. [IpoMexxyTku Bo3pacTaHus W yObIBaHUS, HauOoOJNblliee M HAMMEHbIIeEe 3HAYCHMS,
TOYKHU dKcTpeMyma. ['paduueckas uateprperaius. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH
B peaJbHBIX Mpolleccax U SBICHUSX. ApudmeTndeckue omnepanuu Haj GyHKuusmu. CroxHas
byakuust (kommno3unus). [lonamue o Henpepvl8HOCMU DYHKYUU.

Oo6patubie hyHKIMU. Ob1acmb onpedeneHuss U 001ACMb 3HAYEHUL 0OPAMHOU QYHKYULU.
I'pagux obpamnoii hynkyuu.

CreneHHble, TOKa3aTENbHBIE, JOTapU(PMUYECKHE WU TPUTOHOMETpHUecKue (yHKIUU.
OO6patHbie TpUroHOMETpUYECKHe (HYHKITUI

Omnpenenenus QyHKIUN, IX CBOMCTBA U TpadUKH.

[IpeobpazoBanus rpaduxoB. IlapannenbHplii TEPEHOC, CUMMETPUS OTHOCHTEIIBHO OCEH
KOOPJMHAT U CUMMETPHUSI OTHOCUTEIFHO Hayaia KOOPJMHAT, CAMMETPHSI OTHOCUTENIbHO MPSAMON
Y = X, pacTsDKEHUE U C)KaTue BAOJIb OCel KOOPAUHAT.

Ilpakmuyeckue 3a0anus

[IpuMepsl 3aBHCHMOCTEN MEXAy MEPEMEHHBIMH B pEajbHBIX IMPOIECCaX M3 CMEKHBIX
muctumina.  Onpenenenue ¢yaknuid. Iloctpoenne u urenue rpadukoB (ynkuwmii. Hcce-



noBanue ¢ynkuuu. CBoiicTBa JMHEHHOW, KBaJApaTHYHOW, KYCOYHO-TMHEHHON M JIpoOHO-
nuHerHon Qynkiuii. HenpepriBabie U iepuoandeckue GyHkiuu. CBOMCTBA U TpadUKU CHHYCA,
KOCHHYCa, TaHreHca © KoraHreHca. OOparnele ¢yHkuun U ux rpapuku. OOparHbIe
TpuronoMmerpuieckue Gpynkmnun. [Ipeodpazopanus rpaduka GyHKIHH.

YPABHEHUA U HEPABEHCTBA

VYpaBHEHMsI U CHCTEMBl ypaBHEHUH. PannoHallbHBIE, MppalMOHAIbHbIE, [T0KA3aTEIbHBIC
YPAaBHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHbIE IIPUEMBI UX pEIICHUs (Pa3jI0XKEHUE HA MHOXKUTEIM, BBEICHHE HOBBIX HEU3-
BECTHBIX, MIOJICTAHOBKA, Ipa)MueCKUil METON).

HepasencrBa. PanuonanbHble, UppallMOHAIbHBIC, IIOKA3ATENbHBIE U MPUCOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PEILCHUS.

Hcnonp3oBanue CBOWCTB U rpaduKoB (GYHKUIUH NPU PELICHUH YPAaBHEHHI U HEPABEHCTB.
Meton wunTepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA pELICHUMH
YPAaBHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaonvie 3a0auu

[IpuMeHeHne MaTeMaTUYECKUX METOJOB Ul PELICHUs COAEPIKATENBbHBIX 3a4ad U3 pas-
JUYHBIX 00JacTel HAyKH U MIPAKTUKH.

NHTtepnperanus pe3yipTara, ydeT pealbHbIX OTPaHUYCHUM.

IIpakmuyeckue 3adanus

Kophuu ypaBrHenuii. PaBHocuiabHOCTS ypaBHeHHH. [IpeoOpazoBanme ypaBHEHHIA.

OcCHOBHBIE NIPUEMBI PELICHNS YPaBHEHUN. PellleHne cucTeM ypaBHEHUN.

Hcnonp3oBanne CBOKCTB U TpapuKoB (DYHKIIHIA ISt pelIeHUs] YPaBHEHUH 1 HEPAaBEHCTB.

[Toka3zarenbHble, J0rapupMUUECKHE.

OCHOBbBI TPUTOHOMETPUH

OchosHole nowsamus

Pagnannas mepa yrna. BpamarensHoe nBuxkeHue. CHHyC, KOCMHYC, TAHT€HC M KOTaH-
T'CHC YHUCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

@opmynsl npuseneHus. Popmynsl cioxeHus. @opmynsl yaBoeHus Dopmyavl noso-
BUHHO20 Yala.

[IpeoOpa3oBanHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHU N

IIpeoOpa3oBanue CyMMbl TPUTOHOMETPHUUECKUX (PYHKIUI B IPOU3BEICHUE U NTPOU3BEIE-
HUSL B CyMMY. Buwipaoicenue mpuconomempuyeckux @QyHKYui uepe3 mMAaHeeHC NOJIOBUHHO20
apaymenma.

Tpuronomerpuueckre ypaBHEHHsI 1 HEPABEHCTBA

IIpocreiiimme TPUrOHOMETPUUYECKUE YypaBHEHUs. [Ipocmevwiue mpueconomempuyecKue
HepaseHcmaa.

OOpatHble TpUroHOMeTpUdeckre QyHKIHUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IIpakmuyeckue 3a0anus

PanranHbIl METOA U3MEPEHUS YITIOB BPALLIEHUS U CBSA3b C IPaJyCHOM MEPOM.

OcCHOBHbBIE TPUTOHOMETPHUYECKHUE TOXAECTBA, (POPMYJIbI CIOKEHHUS, YABOCHHMS, Mpeod-
pa3oBaHUME CYMMBI TPHUTOHOMETPHUYECKUX (QYHKIMN B TNpOU3BEJCHHE, MpeoOpa3oBaHuEe Mpo-
U3BENIEHUsl TpPUTOHOMeTpuueckux GyHKuui B cymmy. llpocreifiine TpuroHomerpuyeckue
YpaBHEHUS U HEPABEHCTBA.

OO6paTHble TPUrOHOMETpUYECKHE QYHKIIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.



IF'EOMETPUS

IIpamvle u nrockocmu 6 npocmpancmee

B3anMHoe pacronoxeHue ABYX MPSIMBIX B MpocTpaHcTBe. llapaminensHoCTh mpsiMoOl U
wiockoctu. IlapamiensHocTh mimockocTed. [lepneHIUKYISIpHOCTh OPSIMONM U IUIOCKOCTH.
IlepnenauKymsp ¥ HakJIOHHAsA. YTOJ MEXIYy NPAMOU M IUIOCKOCTHIO. J[ByrpaHHbIM yroi. Yroa
MEXy IIIOCKOCTAMU. [leprneHIuKynapHOCTb ABYX IIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHusl MPOCTPAHCTBA: MAPAJUICTBHBINA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[MapannensHoe npoekTrpoBaHue. M300pakeHuE MPOCTPAHCTBEHHBIX QUTYP.

Koopaunatsl 1 BEKTOpHI

MHororpanHuku

Bepmmnsl, pebpa, rpanu MHOTOTpaHHUKa. Pazeepmra. Muocoepannvie yenvi. Buinykivie
MHocoepanHuku. Teopema Diinepa.

[Ipusma. [Ipsamast u nakronnas npusma. [papunbpHas npusma. [apamnenenunesn. Kyo.

[Inpamupa. IlpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apajiesienuiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus Ky0a, IpU3Mbl U MTUPAMUBL.

[IpencraBienre O MPaBHJIBHBIX MHOTOTpaHHHKaxX (TeTpasape, Kybe, OKTalrape, Ioje-
KadJIpe ¥ UKOCadape).

Tena u MOBEpXHOCTH BpaIICHUS

Hunuaap u konyc. YceueHHbI koHyc. OcHOBaHME, BbICOTa, OOKOBas MOBEPXHOCTh, 00-
pasyromas, pazBepTka. OceBble CeUeHUs U CEUSHUS, MapaieIbHbIe OCHOBaHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

W3mepenus B reomeTpuu

O0bem 1 ero u3MepeHue. .

@opmynbsl 00beMa KyOa, MNPSMOYTOJBHOTO TMapajlielenunena, MPU3Mbl, IMIAHIIPA.
@opmynel 00beMa THpaMHUAbl U KoHyca. DopMysbl IUIOMIAIM TMOBEPXHOCTEH IMIMHIApPA MU
KoHyca. @opMyIbl o0beMa 11apa H IIoImaan chepsl.

[TogoOue Ten. OTHOLIEHUS TII0MAIeH TOBEPXHOCTEN U 00BEMOB MO00HBIX TEJ.

[IpsiMmoyronbHas (JIeKapToBa) cUCcTeMa KOOpJIMHAT B npocTpaHcTBe. Dopmyna paccros-
HUS MEX]ly IBYMS TOUKaMU. Y paBHEHUs CHEPbI, HI0CKOCHU U NPAMOU.

Bekropel. Monyne Bektopa. PaBeHCTBO BekTOpoB. CioXeHHE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha uucio. Pa3ioxeHue BEKTOpa IO HAIPaBJICHUSAM. YTOJI MEXIY IBYMsS BEKTOPAMHU.
[Tpoexmus BekTopa Ha ocb. KoopanHaTsl BekTopa. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.

Vcnonp30BaHne KOOPIMHAT M BEKTOPOB MPH PEIICHUH MAaTEeMAaTHYECKUX U TPUKIIATHBIX
3ajad.

Ilpakmuyeckue 3adanus

[Ipu3Hakyu B3aMMHOTO pACHOJOKEHHS MPSAMBIX. YTOI MEXAy NpsAMbIMH. B3aumHoe
pacIoJIOKEHUE MPsAMBIX U IUIOCKOCTEH. llepnmeHnukynsp M HaKIOHHAs K IUIOCKOCTU. YTOJI
MEXIYy MPSAMON M IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PAaCIIOJIOKEHHUH MPSMOM M IUIOCKOCTH.
TeopeMa 0 Tpex nepreHauKyIIsIpax.

[Ipu3Haky 1 CBOMCTBA MapaJUIEIbHbIX U MEPIEHIUKYIISIPHBIX TUIOCKOCTEH.

PaccrosiHMEe OT TOYKM 0 INUIOCKOCTH, OT IPSIMOM 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU, MEXIY CKPELIMBAIOLIIUMUCS HPSIMBIMU, MEXIY MPOU3BOJIBHBIMU (UTYpaMH B
IIPOCTPAHCTBE.

[TapannensHoe NPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowaou Opmo2oHANbHOU
npoeKyuu MHo20y201bHUKA. B3auMHOE pacnonokeHne IpoCTPaHCTBEHHBIX (GUryp.

Paznuunble Buapl MHOrorpaHHukoB. Mx uzoOpaxenus. CedeHus, pa3BEpTKH MHOTO-
rpaHHUKOB. [lnomanp moBepxHocTH. Bunabl cummerpuil B mpoctpaHcTtBe. CHMMETpHUs Tel
BpallleHUsl U MHOTOTPaHHUKOB. Beruncienue miomaaei u o0beMoB.

Bexkropsl. JlelicTBus ¢ BeKTOpaMH. JlekapToBa CUCTEMA KOOPAUHAT B IPOCTPAHCTBE.



VYpaBHeHHE OKPYKHOCTH, c(epbl, TNIocKocTH. Paccrosiane Mexay Toukamu. JleiicTBus ¢
BEKTOPAMH, 3aJaHHBIMU KoOopAnHaTaMu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB. BekTopHOE

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnenoBarensHocTH. CriocoObl 3a1aHUsI U CBOWCTBA YUCIIOBBIX MOCIIEIOBATEIBHOCTEH.
Ilonamue o npedene nocredosamenviocmu. Cywecmeosanue npeoera MOHOMOHHOU
ocpanudennou nocredosamenvrocmu. CyMMHUPOBAaHHE IOCIIEAOBAaTEIbHOCTENH. beckoHeuHO
yObIBaroIasi reoMeTpuyecKasi Iporpeccus U ee CyMMa.

[TpousBonnas. [lonarue o mpou3BogHON (PYHKIMH, €€ TEOMETPUUYECKUNA U (PU3UIECKUI
CMBICI. YpaBHEHHE KacaTeabHOW K rpaduky ¢yHkuuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH,
npou3BeACHus, 4dacTHble. [Ipon3BOIHBIE OCHOBHBIX 3JeMEHTapHBIX (yHKIWMH. [IpuMeHeHue
MIPOU3BOJHON K HCCIEA0BaHUI0 (DYHKUUN M MOCTPOEHHUIO TpadukoB. [Ipouzsoonvle obpammoii
@yHKYUU U KOMRO3UYUU PYHKYUU.

[IpumMeppl HMCNIONB30BAHMS NPOU3BOJHOM JUISI HAXOXKACHHS HAWIYYIIErO PpELIEHUs B
NPUKIAJHBIX 3a7adax. Bropas mnpou3BOAHAs, €€ TEOMETPHUECKMH W (DU3MYECKH CMBICI.
HaxoxaeHue ckopocTH [iIs mpoiiecca, 3aJaHHOro (popMyioi u rpadukom.

[lepBoobOpa3nas u unTerpan. IIpuMeHeHrne onpeeeHHOro UHTErpaia s HaX0XKIECHUs
wionaaM KpuBonuHeiHoi Tpaneuuu. ®opmyna Hetotona—Jleitbnuna. [Ipumeps! npuMeHneHus
MHTETpaia B (PU3MKE U T€OMETPUH.

IIpaxmuueckue 3a0anus

YucnoBas 1oCi€q0BaTEIbHOCTh, CIIOCOOBI €€ 3aJaHMsl, BBIYUCIEHUS YJIEHOB IMOCIEN0-
BatenbHOCTH. [Ipenen mocienoBaTenbHOCTH. beckoHeyHo yObIBaromasi reoMeTpudeckas
Iporpeccusl.

[Ipon3BogHas: MEXaHUYECKUM U T€OMETPUUECKHUI CMBICI IIPOU3BOAHOM.

VYpaBHeHue kacatenpHOW B oOmieM Buze. llpaBuma m dopmynsl nuddepeHunpoBaHms,
TabllMlla TPOU3BOAHBIX JJIEMEHTapHbIX (yHkumid. MccrnenoBanue GyHKIUU C  MOMOUIBIO
npou3BogHOM. HaxoxaeHne HauOOJNbIIEr0, HAMMEHBIIETO 3HAYCHUS U OKCTPEMAIbHBIX
3HaYeHU! PYHKLUH.

Wuterpan u nepsoodpaznas. Teopema Hprorona—IJleitOnuna. [Ipumenenne unrerpana K
BBIYUCIICHUIO (PU3MUECKUX BEIMYHUH U TUIOMIAIEH.

KOMBHHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

DneMeHThl KOMOMHATOPUKH

OcHOBHBIE MMOHATHSI KOMOMHATOPUKU. 3a/1auu Ha MOJCUYET YUCIIa pa3MEIeHU, epecTa-
HOBOK, coueTaHuil. Pemenue 3amau Ha mnepebop BapuanHToB. Popmyna OuHoma HproToHa.
CaoiicTBa OMHOMUHANBHBIX KO3 duunenToB. TpeyronbHuk [lackans.

DNEeMEHTBI TEOPUH BEPOSITHOCTEN

CoOpITHE, BEPOSITHOCTh COOBITUSI, CIOKEHUE U YMHOXEHUE BeposTHOCTEU. [lonsamue o
He3asucumocmu coovimui. Jluckpemunas cay4auHas 6eluduHd, 3aKOH ee pAchpeoeneHus.
Yucnosvle xapakmepucmuku OUCKpemHOU CAy4atHou eeaudunsvl. Ilonamue o 3axone OOnbUUX
yucei.

DneMeHThl MaTeMaTUYECKOM CTaTUCTUKU

[IpencraBnenue qaHHbBIX (TaONUILIBI, TUArpaMMBl, rpaduKn), ceHepantbHasi COBOKYNHOCHIb,
8bl00pKa, cpeonee apupmemuueckoe, meouana. Ilonamue o 3adauax mamemamuiecKou
CMamucmuxu.

Pewenue npakmuyeckux 3a0au c npumeHenuem 8epoImMHOCMHbIX MeMOo008.

Ilpakmuyeckue 3a0anus

Uctopust pazButus KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEM M CTATHUCTUKH M UX POJIb B
pasnuyHbIX cepax yenoBedeckod xku3HenesTenbHOCTH. [IpaBuina xomOuHaTopuku. Pemienue
KOMOWHATOPHBIX 3a7ad. Pa3merneHusi, codeTaHus W TiepecTaHOBKUM. buHoM HeloToHa U
tpeyronbHuk [Tackans. [Ipuknannsie 3agaun.



Kiaccuueckoe ompeneneHre BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMMeE
BeposATHOCTE. Briuncienue BepositHocTel. Ilpukiannsie 3amaun. IlpenacraBieHne 4MCIOBBIX
naHHbIX. [Ipuknagnelie 3agayu.

ypaBHEHHUE MPSIMOM U TUIOCKOCTU. Vcrionb30BaHNe BEKTOPOB MPU JOKA3ATEIbCTBE TEOPEM
CTEPEOMETPUHU.

JInsi BHEAyIUTOPHBIX 3aHATUH CTYAEHTaM HAapsly C PELIEHHWEM 3aJad U BbIIOJHEHHUS
MPAKTUYECKHUX 33JJaHUN MOXKHO MPEJIOKUTh TEMbI HCCIIEIOBATEIBCKUX U peepPaTUBHBIX padoT,
B KOTOPBIX BMECTO CEpPUH OTIEIbHBIX MEJIKUX 33Ja4 U YIPAKHEHUI IpPeaararoTcsi CIOKETHbIE
3a/laHus, TPEOYIONINe JUIUTEILHOW PaOOThl B paMKaxX OJHON MaTeMaTHYeCKOW CHTyalluu. JTH
TE€Mbl MOTYT OBITh KaK MHJMBUIYaJbHBIMU 33JJaHUSIMHU, TaK U TPYNIOBBIMH JUIsI COBMECTHOIO
BBITIOJIHEHUSI HCCIICIOBAHUS.

Tembl pechepamos (00Kk1a008), UCCIe008aAMENLCKUX NPOEKMOB

. Hcropuss BO3HMKHOBEHHSI MHOXECTB HATypaJIbHBIX, IENbIX, PAalUOHAIbHBIX,
UPPALUOHATIBHBIX U JCHCTBUTEIBHBIX YHCEI.

. [TokazarenpHas u norapudmMudeckas QyHKIHS B OKPY>KAIOIIEM MUpE.

. Cpennue 3HaYeHUs U UX IPUMEHEHUE B CTaTUCTHUKE.

. ['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.

. [IpaBuiIBHBIE U TTOJTYITPABUIIBHBIE MHOTOTPAHHUKH.

. HccnenoBanne aHTPONOMETPUYECKUX —IIOKa3aTeNel CTYyNEHTOB TPYNIbl |

06pa60TKa HX C IPUMCHCHUEM MCTOJ0B CTATUCTUKHMU.



TEMATHUYECKHWMH IIJIAH
[Ipn peamusanmu  coiepkaHUsi  0O0IIEOOpPa30BATCIIBHON  Y4eOHOM  JUCIMILIAHBI
«MaremaTuka: anredpa 1 Hadajla MAaTeMAaTHYECKOTO aHAJIN3a; TEOMETPHUSD) B TPEiesiaXx OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOIO 0OIIEro OOpa30BaHUS C TOJYYCHHEM CPEIHEro OOIIero
obpazoBanus (IIIICC3) makcumanbHas yueOHass Harpy3ka oOydaromuxcs coctasisier: 234 vaca,
U3 HUX ayJauTopHas (oOs3aTenbHas) Harpy3ka oOydarommxcs, — 156 4acoB; BHeayIUTOpHAas
camocCTosITelIbHAs PaboTa CTyIEHTOB — 78 4acoB.

Conep:xxanue 00y4eHust KoanyectBo yacoB
BBenenue 2
Pa3BuTHE MOHATHS O YHCIE 10
Kophu, crenenu u jorapu@msl 16
DyHKIINY, UX CBOMCTBA U rpaduKu 14
'YpaBHEHUS 1 HEPAaBEHCTBA 18
(OCHOBBI TPUTOHOMETPUHU 18
[IpsiMble ¥ TIIOCKOCTU B IPOCTPAHCTBE 12
MHOTOrpaHHUKH U KPYTJIbIE TeJa 30
KoopauHaTsl 1 BEKTOPBI 10
[TocnenoBaTenbHOCTH 4
[TpousBoaHas GyHKIHH 6
VHTErpas u ero NpuMeHeHue 4
JIEMEHTBI TEOPHH BEPOSITHOCTEN 1 MaTeMaTH4ECKON 12
CTaTUCTHKH
HToro 156
[ToaroToBka BEICTYIJIEHUH MO 33JaHHBIM TEMaM, JI0KJIaJI0B,
pedepaToB, 3cce, MHIUBUIYAIHHOTO MPOEKTA C UCIIOIH30BAHUEM 78
MH(POPMALIMOHHBIX TEXHOJIOTUHN U Jp.
I Ipomesicymounas ammecmayusi 8 popme 3K3ameHa
Bcero 234




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTH

CTYAEHTOB

Copepxanue 00y4yeHus

XapakTepucTuKa OCHOBHBIX BUJIOB JI€ATEIHHOCTH
CTYJICHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBHIA)

BBenenue

(O3HaKOMIJICHHE C POJIBIO MaTEMAaTUKKU B HAYKEC, TCXHHKE,
OKOHOMHUMKEC, I/IH(I)OpMaI_[I/IOHHLIX TCXHOJIOTHUAX )41
HpaKTI/I‘lCCKOI\/’I JACATCIIBHOCTH. O3HaKOMIJICHHE C IEIIMH 1
3agadaMu HU3Yy4CHUA MaTréMaTHuKu Ipu OCBOCHUN
CHCHH&HBHOCTCﬁ MCIUITUHCKOI'O HpO(l)I/IJ'IH.

AJITEBPA

PazBuTHE ITOHATHSA O YHCIIC

BrinonHenue apuMeTHYecKux NEeWCTBHM HaJl YUCIIaMU,
coueTras yCTHbIC U MUCbMEHHBIC PHUEMBI.

CpaBHEHHE YHCIOBBIX BHIPAKECHUIA.

Haxoxnaenne  ommboKk B NIpeoOpa3oBaHUSX U
BBIYHCIICHHUSIX (OTHOCUTCS KO BCEM MYHKTAM MPOTPaMMBI)

Kopnu, crenenu, sorapu@msl

O3HakOMJIEHHME C TOHSATHEM KOpHS N-il  cTeneHw,
CBOMCTBAMM paJIMKaJIOB U MPaBUJIaMHU CPAaBHEHUS KOPHEH.
@DopMyIUpOBaHUE OIpPEAEICHUS] KOpPHS U  CBOWCTB
KOpHEW. Beluncienne u cpaBHEHNE KOPHEH, BBINIOJIHEHHE
MPUKHUIIKA 3HaYeHHUsT KOpHs. [IpeoOpa3oBaHue YMCIIOBBIX|
1 OyKBEHHBIX BBIPQXKECHUH, COlepKaAIUX pajuKaibl.

BrimonHeHue pacyeToB 1o (opMynam, CoAepKaliM
pazuKaibl, OCYLIECTBISAS HEOOXOAUMBIE MOJICTAHOBKU U

peoOpa3oBaHusL. Onpenenenue PaBHOCUIIBHOCTH|
BBIPDAXKCHUI C pagukalaMu. PerieHue uppanroHaIbHBIX
YPABHEHUI.

(O3HAaKOMJIEHHE C MOHATHEM CTENEHU C JEHCTBUTEIBHBIM
[TOKA3aTEeJIEM.

HaxoxzaeHue 3HaYeHWM CTENEHW, UCHOJb3ysS IpHU
HE00X0IMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.
3anucbiBaHUE KOpPHSA N-H CTENEHM B BHUJE CTENEHU C
NPOOHBIM TOKa3aTeJIeM U HA00O0POT.

DopMyJIMpOBAHUE CBOWCTB CTENEHEW. DBrruncienue
CTENEHEH C palMOHAJIBHBIM I10KA3aTEJIEM, BBIIIOJHEHUE
MIPUKUIKY 3HAYECHUsI CTENIEHU, CPAaBHEHUE CTEIICHEN.
[IpeoOpa3oBaHye YUCIOBBIX U OYKBEHHBIX BBIPAXKECHHI,
COJIEp/KalllNX CTENEHW, NPUMEHAsS CBOMCTBa. PemieHune
IMOKA3aTEIbHBIX YPABHEHUM.

ITpeobpazoBanue anreOpanvyecKux
BBIPAKECHUIN

Brinonnenue npeoOpa3oBaHuil BbIpaXXeHUH, TPUMEHEHNUE
dbopmyn, CBSI3aHHBIX CO CBOWCTBaMM CTEMEHEW U
iorapugmoB.

Onpenenenve  obnacTé  JOMYCTUMBIX  3HA4YEHUH
lorapu(pMUIecKoro BBIPAXKEHUS. Pemenune
lorapuMUUEeCKUX ypaBHEHUI




®YHKIHNU, UX CBOUCTBA U TPA®UKH

DyHKIUH.
[TonsTHE O HEMPEPHIBHOCTH (DYHKIIUU

O3HaKOMJIEHME C TIOHATHEM IEPEMEHHOM, MpUMEpamMu
3aBUCUMOCTEN MEKIy IEPEMEHHBIMHU.

O3HakOMJIEHHE C TOHATHEM rpaduka, ONpeaesIeHne
[IPUHAJIEKHOCTH TOYKH rpaduky byHKIMN.
Onpenenenne mo ¢GopMmyse MPOCTEeHIeld 3aBUCHUMOCTH,
Buga ee rpaduka. Breipaxenue mo ¢opmyrne OIHOH
[epeMEeHHOH uepe3 JApyrue.

O3HaKOMJIEHHE c OIpeIeIEHUEM byHkuuy,
(hopMynupoBaHue ero. Haxoxnenue obnactu
orpeiesieHus 1 001acTH 3HaAUCHUH (YHKINN

CgoiictBa ¢pyaknuu. ['padudeckas
uHTeprperanus. [Ipumepsr GyHKIIMOHAIBHBIX
3aBUCUMOCTEH B pealbHBIX IpoIeccax u
STBIICHUSIX

O3HakoMJIeHHE ¢  mpuMepaMud  (QYHKUIHMOHAJIbHBIX
3aBUCHMOCTEH B peEaJbHBIX IMPOIECCaX U3 CMEKHBIX
TTUCIUILINH.

O3HakoOMJICHHME C JOKa3aTeIbHBIMU PaCCYKICHHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHON U  KBaJIpaTUYHOU
(YHKIIUH, TIPOBEIECHUE  WCCICIOBAHUS  JIMHEHHOM,
KYCOUHO-TTUHEIHOU, IPOOHO-TMHEHHON U KBaJpaTHUHOM
¢GyHkuui, mocrpoeHue ux rpadukoB. Iloctpoenue u
utenue rpadukoB Gpynkuuid. MccnenoBanue GyHKIUN.
CocraBieHrne BHIOB (DYHKIHMI MO JaHHOMY YCIIOBHIO,
[pEelIeHre 3a]]a4 Ha SKCTPEMYM.

CrerneHHbIe, TOKa3aTe/IbHEIC,
norapudmuueckue Gy, OdpaTHbie

byHKITIN

Berunciienue  3HaueHU  QYHKOIMHA 1O  3HAYCHHIO
aprymenTta. Onpe/eneHue MoJI0KeHNs: TOUKU Ha rpaduke
10 €e KOOpJAUHATaM 1 Ha00O0pPOT.

Vcnonb3oBaHue CBOMCTB (yHKIMHM Juid  CpaBHEHMs
3HAUEHUH CTETEeHEeN U JIorapu(MoB.

ITocTpoeHne rpadukoB CTENEHHBIX U JIOTapU(PMUUECKUX|
(b yHKIUH.

Perienne  mokaszaTeNbHBIX U JIOTapU(PMUYECKHX|
YPABHEHUH U HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHHE c MOHATUEM HEIPEPBIBHOU
MepuoaNYecKor (QyHKIMHU, (OPMYJIUPOBAHUE CBOWCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IPa(hUKOB.
(O3HaKOMJIEHHE C MOHSATHEM Pa3pbIBHON MEPUOINYECKON
¢yHkuuu, (GopMyaMpoBaHME CBOICTB TaHreHca U
KOTaHT€HCa, IOCTPOEHUE UX IpauKOB.

[Ipumenenne cBoMcTB  (yHKUMH JUIs  CpaBHEHUS
3HAUYEHUN TPUTOHOMETPUUYECKUX (DyHKUMH, pelieHus
TPUTOHOMETPUYECKUX YpaBHEHUM. Beinonnenue
npeoOpa3oBanus rpaduKoB

YPABHEHUSA U HEPABEHCTBA




'YpaBHEHUS U CUCTEMbI YPaBHEHU I
HepaBeHCTBa U CUCTCMBbI HCPABCHCTB C IBYMA
MepeMEeHHBIMU

O3HaKOMJICHUE C MPOCTEHUIIMMHU CBEACHUAMHU O KOPHSX
QIIreOpandecknX ypaBHEHHH, MOHATUSMH HCCIIEIOBaHUS
YPAaBHEHUI U CUCTEM YpaBHEHHIA.

M3yueHne TeOpuM pPABHOCWIBHOCTH YPAaBHEHUNW H €€
[TPUMCHECHMSL. [ToBTOpeHuE 3alucu peleHus
CTaHJApPTHBIX YpPaBHEHW, NpPUEMOB NpeoOpa3oBaHUs
YPaBHEHMH JUIsl CBEICHUS K CTAHIaPTHOMY YPAaBHECHHIO.
Pemenue paloHalIbHbIX, UppaLOHAIbHBIX,
[TOKA3aTeIbHBIX M TPUTOHOMETPUYECKMX YPAaBHCHHHU H
CUCTEM.

Hcnons3oBanne CBOMCTB W TpaduKOB (PYHKIUN s
peuieHuss ypaBHeHUH. [IoBTOpeHME OCHOBHBIX IIPHEMOB
[PELLIECHUS CUCTEM.

PemreHne ypaBHEHUH C INPUMEHEHHMEM BCEX IPUEMOB
(pa3ioKeHuss Ha  MHOXKUTENH, BBEICHHMS  HOBBIX
HEN3BECTHBIX, MOACTAaHOBKH, TPaUIECKOr0 METO/I).
Pemenue cucreM ypaBHEHUH ¢ IPUMEHEHUEM Pa3IU4HbIX
crioco6oB. O3HAaKOMJIGHHE C OOLNIMMH  BOIIPOCAMH
[pElIeHNs HEPaBEHCTB M HCIOJIb30BAHHUE CBOWCTB M
rpaduKoB (GYHKIMIA NPU PELIEHUN HEepaBeHCTB. PemieHue
HEpPABEHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IMYHbIX CLIOCOOOB.

[IpumeHeHne MaTEeMaTHYECKUX METOJOB JUIsl PEIICHUS
COJIep KaTeNIbHBIX 3ajlay U3 PA3JIMUHbIX 00JIacTel HayKu U
npakTuku. MHTepnpernpoBaHue pe3yiabTaToB € y4ETOM
[pEaJIbHBIX OIPaHUYEHUN

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocaemoBaTeIbHOCTH

O3HaKOMJIEHHE c HOHSATHEM YHUCIOBOM
MOCIIEA0BATENbHOCTH,  crocobamMu  ee  3a/JaHud,
BBIUMCIICHUSIMU €€ YJICHOB.

O3HaKOMJICHHE C BBIYHCIICHHEM CYMMBI OECKOHEYHOTO
YUCIOBOTO psAa Ha TpUMEpe BBIYMCICHHUS CYMMBI
0ECKOHEYHO yObIBaIOLIE reOMETPUUECKON TPOrPECCHH.
Perienne 3amad Ha NOpUMEHEHHE (QOPMYIJIBI  CYMMBI
0ECKOHEYHO yObIBaIOIIE reOMETPUUECKON TPOrPecCuu




[IponsBogHas U €€ MPUMEHEHUE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

M3yuenne u (QOpMyIUpOBAHHE €€ MEXaHHYEeCKOTO H
FEOMETPUYECKOIO0  CMbICIA, M3YYEHHE  aJrOpUTMA
BBIUUCIICHUS IIPOU3BOJHOM Ha MpPUMEPE BBIUUCIECHUS
MIHOBEHHON CKOPOCTH U YIVIOBOTO KO3 PUIIUEHTA|
KacaTeJIbHOM.

CocTraBiieHre ypaBHEHUS KacaTeJIbHOM B 00IIeM BU/IE.
YcBoenne mpaBwn  auddepeHpoBaHus,  TaOIUIIBI
[POM3BOJHBIX AJIEMEHTApHbIX (QYHKIMHA, MNPUMEHEHUE
s guddepeHnupoBanus  QYHKIMHA,  COCTAaBICHHS
YpPaBHEHHUS KacaTeIbHOM.

M3yueHne TeopeM O CBA3M CBOMCTB (QYHKIHH U
[IPOU3BOIHOM, (HOPMYIIMPOBKA HX.

[IpoBeneHnE C MOMOIIBK ITPOU3BOJHON HCCIIEIOBAHUSA
(b yHKIIUH, 331aHHOI (OPMYIIOH.

YcTaHOBIIEHUE CBSI3U CBOWCTB (DYHKIIMHM M TPOU3BOIHOMH
o ux rpadukam.

[IpuMeHeHHEe NPOW3BOAHOM [UIS pPELICHMS 3a1ad  Ha
HaX0)kKJICHHE HAanOOJIBIIIEr0, HANMEHBIIIETO 3HAYECHUS U HA)

[lepBooOpa3Hast 1 MHTETPA

O3HaKOMJIEHHE c MOHSITUEM WHTErpasa u
epBOOOpPa3HOM.

M3ydyeHue mnpaBwiia BBIUMCIECHHUS MEPBOOOpPA3HON W
reopembl HproToHa— JleitOnwmIIa.

Pemenne 3amad  Ha CBsA3b IEPBOOOpa3HOM U ee
[IPOU3BOIHOM, BBIYMCIICHHE MEePBOOOPA3HON i JTaHHOM

byHKIIH.
Pemenve 3aja4  Ha [PUMEHEHUE UWHTErpajga  Juisd




3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

(OCHOBHBIE IIOHATHS KOMOMHATOPUKH

MN3ydyenne npaBuia KOMOMHATOPUKU W MPUMEHEHHUE TIPH
peIeH KOMOMHATOPHBIX 3aja4.

Pemenne KOMOWHATOPHBIX 3a7a4 METOAOM Tiepedopa u
10 MTPABHITy YMHOKEHHSI.

O3HakOMJICHHE C  TIOHATUSAMHU  KOMOWHATOPHKHU:
pa3MEIICHUSIMHA,  COYCTAHHMSMHU, IEPECTAHOBKAMHU U
dopmynamu uis  ux BeuUCHeHUsA. OOBSICHEHHE U
npuMeHeHne (opMys ISl BBIYHMCICHUS Pa3MEIICHHIA,
MepeCcTaHOBOK M COYCTAHUH MPU PEIICHUH 3a/1a4.
O3nakomiieHHe ¢ OMHOMOM HBIOTOHA M TPEyroJbHUKOM
[Tackas. Pemenue MPAKTUIECKUX 3a7a4 v
MCIIOJIH30BAHUEM MTOHITUHN M MTPABHI KOMOMHATOPHKHU

(DJIEMEHTHI TEOPUHU BEPOSITHOCTEN

3yueHne KJIacCMUECKOro OIpEeIeNeHHs] BEpOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEM.
PaccMoTpeHue NpUMEpOB BBIYMCICHHUS BEPOSITHOCTEH.
Pemenue 3a1a4 Ha BBIYUCIICHUE BEPOSITHOCTEN COOBITUI

[IpencraBieHue JaHHBIX (TaOIULIBI,
uarpaMmBbl, Tpadukn)

(O3HaKOMJIEHHE C IMPEICTABICHUEM YMCIOBBIX JaHHBIX U
MX XapaKTEPUCTUKAMU.

Perrenne mpakTUYECKHX 3a1ad Ha 0OpabOTKYy UYMCIIOBBIX|
JTAHHBIX, BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA




[TpstMble U TJIOCKOCTH B TPOCTPAHCTBE

DOopMyIMpPOBKA U MPUBEIECHUE NOKA3ATEIbCTB IPU3HAKOB
B3aUMHOI'O PAaCIOJIOKEHUS IMPSAMBIX M IUIOCKOCTEH.
PacriozHaBaHne Ha 4YepreXxax M MOJEIAX Pa3InYHbIX
CIIy4yaeB  B3aUMHOIO  pACIIOJIOKEHUsA  MNPAMBIX U
[JIOCKOCTEH, AapryMEHTUPOBAaHUE CBOMX CYKICHHUM.
DopMyJIMPOBAHUE ONPEACIICHUN, TPU3HAKOB U CBOWCTB
MapajUIeIbHBIX W NEPHEHIUKYISPHBIX  IUIOCKOCTEH,
NIBYTPAHHBIX U JINHEWHBIX YIJIOB.

BbInosIHEHUE ITOCTPOCHHS YIVIOB MEXKAY INPSMBIMH,
psMOM M IUIOCKOCTBIO, MEKIY INIOCKOCTSAMHU  IIO
OIMCAHUIO U PACIIO3HABAHNE UX HA MOJEIISX.
[IppuMeHEeHHEe TPU3HAKOB U CBOMCTB  PaCIIOJIOKEHUS
IIPSIMBIX Y IJIOCKOCTEH MPU PEILIECHUH 3a/1a4.
M300pakeHre Ha PUCYHKaX W KOHCTPYHMPOBAaHHE HA|
MOJZIEIISAX NEPIEHIUKYJIAPOB U HAKIOHHBIX K IIOCKOCTH,
MPSIMBIX, IAPAJUICIBHBIX IUIOCKOCTEH, YIJIOB MEXIY
MPSIMOI U TUNIOCKOCTBIO M 000CHOBaHHE MOCTPOCHHUS.
Pemrenne 3amady  Ha  BBIYMCIIEHME TI'E€OMETPHYECKHUX
BeauuuH. OmNUChIBAaHUE PACCTOSIHUSL OT TOYKU [0
[UIOCKOCTH, OT MPsAMOM 10  IUIOCKOCTH, MEXIY)|
[JIOCKOCTSAMHU, MEXAY CKPEIIMBAIOIUMHUCA TPSIMBIMH,
MEXy IPOU3BOJIBHBIMU (PUT'ypaMH B IPOCTPAHCTBE.
DOopMyIMpPOBaHHE M JOKAa3bIBAHME OCHOBHBIX TEOPEM O
[pacCcTOSIHUAX (TEOpPEM CYLIECTBOBAHMUS, CBOMCTBA).
M300pakeHre Ha YepTekax M MOJECISIX PACCTOSHUS U
000CHOBaHHME CBOMX CyxAeHui. OmnpezneneHue U
BBIYMCIICHHE PACCTOSIHUM B IIpocTpaHcTBe. IIpumenenue
(dbopMyI1 U TEOpPEM IUITAHUMETPHH ISl PELICHUs 3a/1a4.
O3HaKOMJIEHHE c MTOHSATHEM MapajuIeIbHOT O
[IPOCKTUPOBAaHUS M €ro cBoucTBaMu. IIpumenenue
Teopur AJii 0O0OCHOBAaHUS NMOCTPOECHUN M BBIYMCICHUI.
ApPryMEHTHPOBAaHHE CBOUX CYXIECHHH O B3aUMHOM
[PACIOJI0’KEHUU POCTPAHCTBEHHBIX PUTYP




MHOTrOrpaHHUKHA

OnrcaHne W XapakTEpUCTHUKA  Pa3IMYHBIX  BHJIOB
MHOTOTPaHHUKOB, T[EPEUYHCIEHHE HX DSJIEMEHTOB U
CBOMCTB.

M300pakeHe  MHOTOTPAHHUKOB M BBITIIOJIHEHUE
[TOCTPOEHUS Ha U300paKeHHIX u MOJIEIISAX
MHOTOT'PaHHUKOB.

Bbluucienue JMHEWHBIX 3JEMEHTOB M YIVIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYpaIysIX, apryMEHTUPOBAHUE
CBOMX CYXICHHMH. XapakTepucTuka U U300pakeHue
CEUYEHUs, BBIYMCIICHUE TIOMIAAEH TOBEPXHOCTEH.
[TocTpoeHne mpocTeHIMX ceuyeHuid Kyba, TMPU3MBIL,
nupamuabl.  [IpumeHenne (GakToB W CBEACHUH U3

[JIAHUMETPHUH.
O3HaKOMJIEHHE C BHJAMU CUMMETPUN B IPOCTPAHCTBE,
(dhopMynupoBaHue onpeneaeHuin u CBOMCTB.

XapakTepUCTHKa  CHUMMETPUM  T€ll  BpalleHUs W
MHOTOTPaHHUKOB.

[IprMeHEeHHEe CBOWCTB CUMMETPHUM NPU PELICHUM 3a1ad.
M crionb30BaHue IPUOOPETEHHBIX 3HaHUMI JULS]

Tena ¥ MOBEpXHOCTH BpaLICHUS

O3HaKOMJIEHHE c BUJAMU Ten BpallleHus,
(hopMyIIMpOBaHHE UX OTPEICTICHUI U CBOMCTB.
DopMyIHpPOBaHUE TEOPEM O CEYEHUH IIapa IMIOCKOCTHIO
1 TIJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka W H300paKCHUE TEJI BpPAIICHUS, HX
[pa3BEPTKHU, CEUCHHUS.

Pemienue 3aga4 Ha TOCTPOCHUE CEUYCHHM, BBIYHUCIICHUE
JUIMH, pPacCTOSIHUM, yriioB, Iwiomaznen. Ilposenenue
ITOKA3aTeNIbHBIX PACCYKICHHH MPU PEIICHUH 3a7a4.
[IpuMeHeHne CBOMCTB CUMMETPHUM IPU pPEUICHUU 3a7ad
Ha Tesa BpalleHus, KOMOUHAIIMIO Tel.

MN300pakeHNe OCHOBHBIX KPYTJIBIX TN M BBINOJTHEHHE
[PUCYHKA IO YCIJIOBHIO 3aJa4l

M3mepeHus B reOMEeTpuun

O3HakOMIJICHHE C IIOHATUSIMHU IIONAau U o0beMa,
AKCHOMaMHM M CBOMCTBaMH.

Pemenne 3agad Ha BBIUMCICHUE ILIOMIAJIEH IIIIOCKHUX
(buryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (opMyl u
(dakToB M3 MIaHuMeTpuu. M3ydeHue TeopeM O
BBIYHUCIICHUH 00bEMOB MPOCTPAHCTBEHHBIX TeEll, PEIICHHE
3ajlad Ha NpUMEHEHUe (OopMyJs BBIYHUCICHHUS OOBEMOB.
WN3ydenne ¢opMyn ans  BBIYHCICHHUS  IJIOLIaeH
MOBEPXHOCTEH MHOTOTPAHHUKOB 1 TEJ BPAILICHHUS.
O3HaKOMIICHHE C METOJOM BEIYMCICHHUS ILIOIIAIU
rmoBepxHocTu cdeprl. Pemenne 3amad Ha BBIYHCICHUE

(v
I IIAIITO TATI ITADANY ITAATII ITNANTAAIIATNALIIIL IS AT

KOOp,Z[I/IHaTBI H BCKTOPLI

O3HakOMJIEHHME C TOHATHEM Bekropa. M3ydeHue
NIEKapTOBOMl CHUCTEMBl KOOpJIMHAT B IPOCTPAHCTBE,
[MOCTPOCHHE IO 3aJaHHBIM KOOpJAMHATaM TOYEK U

HHOCKOCTGI;'I, HaXO0XXACHUEC KOOpAWHAT TOYCK.




Haxoxnenue ypaBHEHUH OKPY>KHOCTH, chepsl,
[JIOCKOCTH. Brruncienue pacCTOsSHUM MEKy TOYKAMH.
M3ydeHne CBOMCTB BEKTOPHBIX BEIMYMH, IPaBUII
[Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
paBWwJI ~ HAXOXKJIEHUS  KOOpPIMHAT  BEKTOpa B
[POCTPAHCTBE, IMpPaBWI  JCHCTBUM BEKTOpPaMHU,
3aJaHHBIMHA KOOPJUHATAMH.

[IprMeHeHne TEOpUH IIPU PELICHUH 3a1a4 Ha JEHUCTBHS C
BeKTOpamMu. M3ydeHne  CKaJsipHOTO  INPOU3BENCHHUSA
BEKTOPOB, BEKTOPHOI'O YPaBHEHUS MPSMON U IUIOCKOCTH.
[ IpuMeHeHne TeOpUM IIPU PELICHUM 3a]1a4 Ha JEHCTBUS C
BEKTOpPaMH,  KOOpPAMHATHBIM  METOXN,  IPUMEHEHHE
BEKTOPOB  JUI1  BBIYMCIICHHA BEIMYMH  YIJIOB H
paccTosiHuii. O3HaKOMJIEHHE C J10Ka3aTeIbCTBAMH TEOPEM

CTCPCOMECTPHUHU O B3aMMHOM PACIIOJIIOKCHHUU IIPAMBIX H
MIOCKOCTEN ¢ UCTIOMTRRORAHUEM REKTONOR

C

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TTOHATHUSA

V3y4yeHue paaiaHHOTO METO/1a U3MEPEHUS YIJIOB BPALEHUS U UX CBSI3U C
rpagycHoil Mmepoi. M3o00paxeHue YriioB BpalleHUs Ha OKPYXKHOCTH,
COOTHECEHHME BEJIIMYUHBI YIJIa C €ro pacrnoioxeHuemM. OopmMyanpoBaHue
OTpeAeNIeHul TPUTOHOMETPUUYECKUX (YHKIUN U1 YIJIOB IOBOPOTA H
OCTPBIX YIJIOB IMPSIMOYIOJIBHOTO TpPEYrOJIbHUKA M OOBSCHEHUE UX|
B3aHIMOCBSI3H.

APKTAHI'CHC YUCJIa

OcHOBHBIE [IpyumMeHeHHE  OCHOBHBIX  TPUTOHOMETPUYECKHUX  TOXKIECTB s
TPUTOHOMETPUUYECKHE [BHIUMCIICHUS 3HAU€HUH TPUTOHOMETPUUYECKUX (DYHKLUH 110 OHOM U3 HUX
TOXECTBA
[TpeobpazoBanus M3ydyeHre OCHOBHBIX (OpPMYJ TPUTOHOMETPUM: (POPMYJIbI CIOKEHUS,
MIPOCTEHIINX YIBOCHMS, MpeoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKHX (GYHKUUN B
TPUTOHOMETPUUECKUX [[I[POU3BEACHUE M TMPOM3BENCHUS B CYMMy U IPUMEHEHHE IIpHU
BBIPAKCHUI BBIYHUCIICHUH 3HAYEHHs] TPUTOHOMETPUYECKOTO BBIPAXKEHUSI M YIIPOLIEHUS
€ero.
O3HaKOMJIEHME CO CBOMCTBAMHM CHUMMETPUM TOYEK HA EIUHUYHOM
OKPY>KHOCTH ¥ IPUMEHEHHE UX JIJIs BBIBOJA (POPMYJI IPUBEICHUS
IIpocreiimne Pemenune mo ¢gopmynamM U TPUTOHOMETPHUUECKOMY KPYry MPOCTEHIIMX
TPUTOHOMETPUUECKHUE TPUTOHOMETPUUECKUX YPABHEHUM.
YPaBHEHHUS IIpumeHeHre oOOIIMX METOJOB pELICHUs YpaBHEHUH (IIpUBEICHHE K
ITMHEITHOMY, KBaJIpaTHOMY, METOJ] Pa3j0KE€HUS Ha MHOXKUTENIU, 3aMEHbI
[EPEMEHHON) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUI.
ApKCHHYC, O3HaKOMJIEHHE C TOHSITHEM OOPAaTHBIX TPUTOHOMETPHUUECKUX (YHKITHIA.
APKKOCHHYC, M3ydyeHne onpeleneHnii apKCHHyca, apKKOCHMHYCa, apKTaHT€HCa 4HCIa,

(dbopMynupoBaHHEe UX, H300pakKeHHE Ha EIUHUYHOM OKPYXHOCTH,
MIPUMEHEHHE IIPU PEILIEHUN ypaBHEHUI




YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHME ITPOIr'PAMMBI YUEBHOM JUCIUILINHBI <MATEMATHKA :
AJITEBPA U HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A; TEOMETPU S

Jlnst ocBoenne pabouein mporpammbl OY .03 «MartemaTtuka: anreOpa ¥ Hadajga Mmare-
MaTudeckoro ananmmsa; reomerpusi» B OI'BIIOY «CMoneHckuii 6a30BbIi METUITUTHCKUIN KOJIICIK
umenn K.C. KoHcTaHTHHOBOIY», peaau3yrolmero o00pa3oBaTENbHYI0 MpPOrpaMMy CpeIHEro
obmero obOpazoBanus B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOrO 0OIIEro
o0Opa3oBaHusi eCTh Y4eOHbIII KaOWHET, B KOTOPOM MMEETCS BO3MOXKHOCTH OOECHEUUTh
oOyyaromuMmcsi CBOOOJIHBIA JocTyn B VHTEpHET BO BpeMsi y4eOHOTO 3aHSATHS M IEpUOJ
BHEYUEOHOM! JeSTENbHOCTH.

[Tomemienne kabuHeTa yaoBIETBOpsAET TpeOoBaHUsAM CaHUTAPHO-3MHIEMHUOIOTHYECKIX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOPYIOBAaHUEM,
yKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSAX, B TOM YHCIE CIEIHATN3NPOBAHHON yueOHOI MeOebio
U CpeACTBaMH OOY4EHHUsI, JOCTATOYHBIMU AJIs BHITIOJHEHHs] TPEOOBAHUIN K YPOBHIO MOATOTOBKHU
o0ydJarouuxcsi.

B xabunere ectb MyJabTUMeIUHOE 000pyIOBaHUE, TOCPEACTBOM KOTOPOTO YUaCTHUKU
00pa30BaTeNLHOTO MpOIecca MOT'YT IPOCMATPUBATh BU3YATIbHYIO HH(POPMALIHIO IT0 MaTEMATHKE,
CO3/1aBaTh MPE3EHTAINH, BUICOMATEPHAIIbI, UHbIE TOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOIO M  MaTepUalIbHO-TEXHUYECKOTO 00ecredeHUs
nporpaMMbl  yueOHOW aucuuiuinHbl «MaTtematuka: anreOpa ¥ Hayajga MaTEeMaTHYECKOTO
aHaJIM3a; FTEOMETPUS» BXOJSAT:

. MHOTO(YHKIIMOHATHHBIA KOMILIEKC MPENOIaBaTels;

. HarjsHble 1OcOOMs (KOMIUIEKThl Y4eOHBIX TaOJMl, IJIaKaTOB, IOPTPETOB
BBI/IAIONINXCS YICHBIX-MAaTEMaTHKOB U JIp.);

. WH(POPMAIMOHHO-KOMMYHHKATHBHBIEC CPE/ICTBA;

. HKPAaHHO-3BYKOBBIE IOCOOUS;

. KOMIUIEKT TEXHHYECKOW TOKYMEHTAallMM, B TOM YHCJE MaclopTa Ha CpeacTBa
00y4YeHHsI, ”HCTPYKLIMH 110 MX HCIIOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

. OuOIMoTEeYHBIN (POH/T.

B Oubmuoteunsiit GoHA BXOAAT yuyeOHUKH, ydeOHO-MeToauueckne KoMIueKTol (YMK),
obecrieunBaroIie OCBOCHUE Y4eOHOW IucCHUIUIMHBI «Maremaruka: anrebpa u Hadana
MaTE€MaTUYeCKOro aHaliu3a; TEeOMETPUs», PEKOMEHJIOBAHHBbIE WM JONYIICHHBbIE IS
HCIIOJIb30BaHUsl B MPO(eCcCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alMgX, pealu3yrolux o00-
pa3oBaTeNbHYIO MPOrpaMMy cpesiHero obiero oopasoBanus B npenenax ocsoenus: OIIOII CIIO
Ha 0a3e OCHOBHOT'O 00IIEro 00pa3oBaHus.

B mporiecce ocBoeHus mporpammbl yueOHOW IUCHHUILTUHBI «MareMmatuka: aiaredpa u
Hayaja MaTeMaTUYECKOro aHajiu3a; FeOMETPHs» CTYIEHTHI MOJIydatoT BO3MOKHOCTh JIOCTyNa K
AIIEKTPOHHBIM YUEOHBIM MaTepHaliaM [0 MaTeMaTHKe, UMEIOIIMMCS B CBOOOJHOM JOCTYyIE B
ceTy VIHTepHET (2JIEKTPOHHBIM KHUTAM, IPaKTUKyMaM, TecTam, Matepuanam EI'D u ap.).



PEKOMEHAYEMAS JIMTEPATYPA

st cTyAeHTOB
OCHOBHBIE UCTOYHHKH:

1.

2.

3.

Mopokosuu A.I'. Anrebpa W Hauvajga MareMarudeckoro aHamusa. B 2 4. Y. 1.
VY4eOuuk (6a3oBbiii ypoBerb) 10—11 kimaccer. M., 2014.

Mopokosuu A.I'. Anrebpa ¥ Hayajga MareMaTHdeckoro aHamusa. B 2 u. Y. 2.
3anagnvk (6a3oBbIil ypoBenb) 10—11 kmacesl. M., 2014.

Amanacan JI. C., Bymysos B. ®., Kaoomyes C. b. u op. I'eomerpust (6a30BbIii
ypoBenb). 10—11 ximaccer. — M., 2014,

JIoTIOTHUTEIbHBIC NCTOYHHUKH:

1. Ilexmenkuit U. JI. Maremaruka: y4eOHUK i cryn. OOpazoBar. YupexaeHui
cpen. Ilpod. O6pazoanus / U. M. Ilexneukuii.- 8-¢ uzn., crep. — M. : Uznarenbckuii
HeHTp «Akagemus», 2011. — 304 c.

Jns npenogaBareneit

1.

2.

3.

4.

®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanun».

[Tpukaz MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEpXKIEHUH (PeIepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTa
cpenHero (IOJHOT0) 00IIero 0Opa3oBaHUsI.

[Tpuka3 MunuctepcrBa obpasoBanus u Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHuun wu3MeHeHudd B I[Ipuka3 MuHuctepcTBa 00pa3oBaHHUS UM HAYKH
Poccuiickoit @enepannu ot 17.05.2012 Ne 413 «O06 yrBepkaeHuun GeaeparbHOro
roCy/IapCTBEHHOI'O0 00pa30BaTENbHOIO CTaHAApTa CpPeAHEro (IMOJIHOTO) O0IIero
o0pa3oBaHU.

[Tucekmo JlemapTameHTa TOCYAapCTBEHHOW MOMUTHKA B cdepe MOATOTOBKU
pabouux kaapoB u 10 Munucrepcta oopazoBanus u Hayku P® ot 17.03.2015
Ne 06-259 «PexkomeHpanuyu TO OpraHM3AIMHM TOJNYYEHHUS CpPEJHEro O0OIIero
oOpa3oBaHMsl B TpeJesiax OCBOEHHS OOpa30BaTElIbHBIX MPOTPaMM CpPEIHETO
npodeccuoHaIbHOr0 00pa3oBaHUsl Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUS C
ydeTtoM TpeOoBaHMil  (enepanibHBIX TOCYJApCTBEHHBIX  00pa30BaTEIBHBIX
CTaHIApPTOB W TONy4yaeMoil Tmpodeccud WIH CIEeUUATbHOCTH CPEIHETO
PO eCCUOHATBHOTO 00Pa30BAHUSY.

HNHutepHeT-pecypcesl

1.

2.

www.fcior.edu.ru  (MadopmanoHHble, TPESHUPOBOYHBIE ¥  KOHTPOJBHBIC
MaTepHabl).
www.school-collection.edu.ru (Enunas xosutekiu 1udpoBbIx 00pa30BaTEIbHBIX

pecypcoB).
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