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PACCMOTPEHO YTBEPXIEHO

[IpeameTHOM (LIMKIOBOI) KOMUCCHUEH MeTtoan4ecKkuM COBETOM
€CTECTBEHHOHAYYHBIX JIUCLUIUINH IIpotokon Nel ot 30.08.2017 r.
ITpotokoin Nel ot 30.08.2017 r. 3amecTtuTenb nupekropa no Y BP
[Ipencenatens LIMK /J1.JI.CnenioBa /AJ1. Byusik

Pabouas nmporpamma yueOHOM TUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa "OO6 obpazoBanuu B Poccuiickoit denepanuu" ot 29.12.2012
N 273-®3 (B pex. 2015 1., 2016 1),

npukaza MuHoOpHayku Ne969 or 11.08.2014 «OO6 yrBepxkaeHuu (enepaabHOro
rOCYJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIApTa CpEeIHEro MpodecCHOHATBHOTO
obpazoBanusi 1o  HampasiaeHuto mnoxaroroBku  «3/[PABOOXPAHEHUE U
MEJIUIMHCKUE HAVYKW», ykpynHeHHo# rpynmbl crnenuanbHocted 31.00.00
«KIIMHNYECKASA MEJUIIMHA» no cnemuansHoctu 31.02.02 «Akymiepckoe
b1 (53 (O

(beneparbHOrO roCyIapCTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa CPeAHEro (TIOJIHOTO)
obuiero oopazosanus (IIpukaz Muno6punayku Poccun Ne413 ot 17.04.2012 1.)
pa3bsICHEHUN 1O peanu3anud 00pa30BaTENbHON MPOrpPaMMbl CPEIHETO OOIIEero
oOpa3oBaHMs B IpeieiiaXx OCBOCHHS OOpa30BATEIbHBIX MPOTPAMM  CPEIHETO
npodeccnoHansHOro 00pazoBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C yYETOM
tpeboBanuit ®I'OC u mpodwmist moimydaeMoro mpodecCHOHATBLHOTO 00pa3oBaHUS,
0J100peHHBIMU pelieHueM Hayuno-meroanueckoro coBeTa Lentpa
npodeccuonasibHoro oopazoBanust PI'AY «OUPO» (mpotokos Ne3 ot 21 uromns 2015
r.),

PEKOMEHIalMi TI0 OpraHu3alUM TOJIYYCHHS CpeAHero oomero oOpa3oBaHHS B
npejesiax OCBOCHUS 00pa30BaTENIbHBIX IMPOTPAMM CPEIHEro MpodhecCUOHATHLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro OOIIEro 0OOpa3oBaHMs C Y4eTOM TpeOOBaHMIMA
(denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB H  TOJTydaeMOM
npodeccuu WM  CHEeNHMaTbHOCTH CpPeJHEro MpoQecCHOHANIBHOTO 00pa30BaHUS
(mucbmo Muno6puayku Poccun Ne 06-259 ot 17.03.2015),

OpUMEPHOM Mporpammsl o0meoOpa3oBatenbHOM  yuebHol nuctumuuasl OY/1.03
«MaremaTuka: anreOpa W Hayajga MaTeMaTUYECKOTO aHalu3a; TeOMEeTPHs» s
MpoeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHu3aIni,

MOJIOKEHUsT O paboueld mporpamMme Y4eOHBIX AUCHUILIIHMH/TPOPECCHOHATBHBIX
moxayieit OI'BIIOY «Cwmonenckuii 0a3oBblii MeaunuHCKUNA Kosutemx umenn K.C.
KoHncTaHTHHOBOIY.

Opranuzanus-pazpadorunk: OI'BIIOY «CmoneHckuit 0a30BbIf MEAMIMHCKHNA KOJIJIEIK
uMenu K.C. KoHCcTaHTHHOBOI».

PazpaboTunk: Eroposa T.M. — mpenoaBarens BhICIHICH KBATU(DUKAITMOHHOW KATETOPUHU
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HHOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma OVY].03 «Maremaruka: airebpa W Havajga MaTEMaTHYECKOTO
aHaiu3a; reoMeTpus» (nanee — «MartemaTrka») IpeaHa3HayeHa JUisl U3y4yeHUs MaTeMaTUKH B
OI'BIIOY «Cwmonenckuii 0a3oBeiii MemunuHckuil komremk mMmenn K.C. KoHcTaHTHHOBOH»,
peanu3yloniero o0pa3oBaTeIbHYI0 MPOrpaMMy CpeAHEero oouero obpa3oBaHMsl B Ipenenax
OCBOGHHSI OCHOBHOU TpodeccnonanbHoit oopazoBarensHoi mporpammsel CI1O (OITOIT CITO) Ha
0a3e OCHOBHOro 001ero o6pazoBaHusi MPHU MOATOTOBKE CIIELHUAINCTOB CPEAHETO 3BEHA IO
HarnpaBieHuto noarotoku «3JPABOOXPAHEHUE W MEIWIWHCKUE HAVYKWNy,
ykpynHeHHo#l rpynnbl  crennanbHocTed 31.00.00 «KJIMHUYECKASA MEJIMWIIMHA» 1o
cnenuanbHocT 31.02.02 «AKyliepckoe Ae1o».

PaGouas nporpamma pazpaboraHa Ha OCHOBE:

o ®denepanpHoro 3akoHa "O06 obOpazoBanuu B Poccuiickoit @eneparuu” ot 29.12.2012

N 273-®3 (B pen. 2015 ., 2016 1),

e nmpukaza MunoOpHayku Ne969 ot 11.08.2014 «OO6 yTBepxkaeHuu ¢eaepaibHOro
rOCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAApTa CpeaHEero mpoeCcCHOHATHLHOTO
oOpazoBanusi 1o  HampaBieHuto mnoaroroBku  «3JPABOOXPAHEHUE U
MEJUIIMHCKHUE HAVKW», ykpynHeHHoW rpymnnsl crnenuansHocted 31.00.00
«KIIMHNYECKAS MEIUIWHA» mno cneunansroctu 31.02.02 «Axymepckoe
bi (3 (O

e (emepabHOTO rOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOIO CTAHIAPTA CPEIHETO (IIOJTHOTO)
obmero oopazoBanus (I1pukas MunoOpuayku Poccuu Ne413 ot 17.04.2012 1.)

® pa3bpsACHEHUH MO peanu3aluu 00pa30BaTENbHON MPOrpPaMMbI CPEIHEro OOIIEero
oOpazoBaHusi B TIpeaesiax OCBOCHHUSA OOpa30BaTEIbHBIX MPOrpaMM CPEIHETO
npodeccnoHanbsHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIET0 00pa30BaHUS C YUYETOM
tpeboBanuit ®I'OC u mpodwist moimydaeMoro mpodecCHOHATBLHOTO 00pa3oBaHUS,

0J100pEHHBIMU pelieHreM HayuHo-mMeToandyeckoro coBeTa Lentpa
npodeccuonanbHoro odpazoBanust PI'AY «OUPO» (mpotokon Ne3 ot 21 uromnst 2015
r.),

® PpPEKOMEHJAIMI 10 OpraHU3alMH TOJYYCHHUS CpeaHero oomero oOpa3oBaHHS B
mpejesiax OCBOCHHUS 00pa30BaTENIbHBIX IMPOTPAMM CPEIHEro MpodhecCUOHATHFHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro oOOIIEro OOpa3oBaHMsS C Y4eTOM TpeOOBaHMIA
denepalbHBIX TOCYAApPCTBEHHBIX O00pa30BaTEIbHBIX CTAaHAAPTOB M TOJy4aeMOU
npodeccuu WM  CHEeNHUaTIbHOCTH CpeAHero MpodeccHOHANIBHOTO 00pa30BaHUS
(mucbmo Munob6puayku Poccun Ne 06-259 ot 17.03.2015),

e TMpUMEPHON mporpaMmel o00meoOpazoBaTenbHON yuebHoW muctumauabl OV ][.03
«MaremaTuka: anreOpa W Hayajga MaTeMaTHYECKOTO aHaau3a; TeOMETPHs JUIs
MpoeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHu3aIlfi,

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

Copmepxanne pabouei mnporpammbl «MaTemMaTHKa» HaIlpaBICHO Ha JOCTHXKEHUE

CIEAYIOIIUX LETIEH:

° obecrneucHue C(I)OpMI/IpOBaHHOCTI/I HpCI[CTaBJ'ICHI/Iﬁ 0 COOUAJIIbHBIX, KYJIbTYPHBIX U
HCTOPUUYCCKUX (baKTOan CTaHOBJICHUA MaTCMAaTHUKU,

° obecrneucHue C(I)OpMI/IpOBaHHOCTI/I JIOTHYECCKOTO, AJITOPUTMHUYICCKOTO 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 MaT€MaTHUKEC KaK 4YaCTHu

00111eYeI0BEUEeCKOM KYIBTYPhl, YHHUBEPCAIHBHOM S3bIKE HAYKH, TO3BOJISIONIEM OIKMCHIBATH W
M3y4aTh peAIbHBIE MPOLIECCHI U SIBJICHUS.



B pabouyro mporpammy BKIIOYEHO COJCpKaHHE, HAmpaBlIeHHOEe HAa (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIINM, HeoOXoauMbIx s kadectBeHHoro ocBoeHus OITOIT CITO na 6aze
OCHOBHOT'O 00IIero o0pa3oBaHMs ¢ MOJYyYCHHEM CpPeAHEro oOIIero o0pa3oBaHUS MPOTPAMMBI
MoAroTOBKM  crienuanuctoB cpeanero 3BeHa (IIIICC3) mo HampaBieHWIO MOATOTOBKHU
GBIAPABOOXPAHEHUE W MEIUIMHCKUE HAVYKW», yKpymHEHHOW  TPYIIIbI
cnenuansHocteil 31.00.00 «KJIMHUYECKAA MEJIMIMHA» mo cmnemuansHocTH 31.02.02

«AKYILLIEPCKOE JEII0N.



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

MaremaTrka sBiseTcs (yHIAaMEHTAIBHOW 0O0IIeo0pa3oBaTeNbHON AUCIHUILUIMHON €O
CIIOXKHBIIMMCS YCTOMYHMBBIM COJEpKaHHEM U OOMmMMH TpeOOBaHUSMH K TOJArOTOBKE
o0yyJarouuxcs.

B OIBIIOY «Cwmomenckuii 0a30BbIii  MegunuHCKUiA komwremk wumenn K.C.
KoHcTaHTHHOBOIY», peanu3yoomero o0pa30BaTeNbHYI0 IMPOrpaMMy  CpeIHEero  oOIIero
obpazoBanus B mpenenax ocBoenus OITOII CIIO na 6aze ocCHOBHOTrO OOIIEro 0Opa3oBaHUS,
MaTeMaTHKa u3ydaercs Ha 6azoBom ypoBHe @I'OC cpennero oduiero oOpa3oBaHusl.

OTO BBIpaXkaeTcsd B COJAEPKAHUU OOY4YEHMs, KOJIMYECTBE YAacOB, BBIACISEMBIX Ha
U3y4eHHE OTJICJIbHBIX TeM MIPOTPaMMbl, INIyOWHE UX OCBOCHUS CTYACHTAMH, 00bEMe U XapaKTepe
MPAKTUYECKUX 3aHSATUH, BUJIaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOmme 1meny U3ydyeHHs MaTeMaTHKH TPAJAULMOHHO DPEATM3YIOTCS B YETHIpeX Harpas-
JCHUSX:

. o011Iee mpeacTaBiIeHue 00 UALsIX M METOJaX MaTEeMaTHKH;

. UHTEJJIEKTYyallbHOE Pa3BUTHUE;

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

Jus obyuaromuxcsi OI'BIIOY «Cmonenckuii 6a30BbIii MEIUIIMHCKHA KOJUICDK MMEHU
K.C. KoHcTaHTHHOBOI» ycHiieHa OOLIEKYIbTypHas COCTaBIAIONIAS Y4€OHOM TUCIUILIMHBI C
OpHEHTAIMel Ha BU3yaIbHO-00pa3HbIN M JIOTHUECKUI CTHIINA y4eOHOU PaOOTHI.

Copepxanne y4yeOHON IUCHUILUIMHBI pPa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMU
COJIepXKATEIbHBIMH JIMHUSAMHU O0YyUYEHUSI MAaTeMaTHKE:

. anrebpanveckas JIMHUS, BKIIIOYAIOIIAs CUCTEMATH3aIMIO CBEJICHUI O YUCIax; U3Yy4YeHUE
HOBBIX M 0000IlleHHE paHee U3yYEHHBIX Oolepaluuil (BO3BEICHUE B CTEIEHb, U3BJICUCHUE KOPHS,
norapuMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 00OpaTHBIE K HUM); U3y4EHHE HOBBIX
BUJIOB YHWCJIOBBIX BBIPQKEHUH W (POPMYI; COBEPIIECHCTBOBAHME MPAKTUYECKUX HABBIKOB U
BBIUMCIUTENHFHON KYJNbTYphI, PACIIMPEHHE U COBEPIICHCTBOBAHHME AITeOpanveckoro ammapara,
c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro NMPUMEHEHHE K PELIEHUI0 MAaTeMaTH4YeCKUX U
MIPUKIIATHBIX 3a7a4;

. TEOPETUKO-(PYHKIIMOHAIbHASl JIMHUS, BKIIIOYAIOLIAs CUCTEMATH3alUI0 U pacllipeHHe
CBEJICHUI O (PYHKIIHMSIX, COBEPIICHCTBOBAHUE IPaPUUeCKUX YMEHUM; 3HAKOMCTBO C OCHOBHBIMH
UAeSIMU M METOJaMU MaTeMaTHYeCKOro aHajiu3a B O0beMe, MO3BOJISIIOIIEM HCCIIEI0BaTh
JIIeMEHTapHble (YHKIMU M peliarh MPOCTEUIINEe TeoMeTpudeckue, (pu3ndeckue U Apyrue
IIPUKIIAIHBIE 33]1a4H;

. JIMHUS YPAaBHEHUH U HEPaBEHCTB, OCHOBAHHAs Ha MOCTPOCHUU U MCCIIEJOBAaHUU MaTeMa-
TUYECKUX MoOJIeIel, mepecekamomasics ¢ anreOpandyeckodl M TeOpeTUKO-(YHKIHMOHAIBLHOU
JUHUSAMH ¥ BKJIIOYAIOIIas pa3BUTHE U COBEPIICHCTBOBAHHWE TEXHUKH alreOpandyecKux
npeoOpa30BaHMi IJIsl PEIICHHUS] ypaBHEHUH, HEPABEHCTB U CUCTEM; (POPMUPOBAHUE CITIOCOOHOCTH
CTPOUTHh M HCCIEOBaTh MPOCTEHIINE MaTeMaTHYeCKUEe MOJENHM MPU PEUICHUU MPHUKIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CHEIUATbHBIX JUCITUTIINH;

. r€OMETPUYECKasl JTMHUS, BKIIOYAIOIAsl HArJIsIHbIE IPEICTABICHUS O MPOCTPAHCTBEHHBIX
durypax W WU3y4eHHE WX CBOWCTB, (opMUpOBaHHWE U Pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXeHUs!, pa3BUTHE CIIOCOOOB F€OMETPUUECKUX U3MEPEHHH, KOOPJMHATHOTO U BEKTOPHOTO
METOJIOB JIJISl PEIICHUS] MATEMAaTHYEeCKUX M MPUKIIATHBIX 3a/1a4;

. CTOXAaCTHYECKasl JIMHUS, OCHOBaHHAs HA Pa3BUTHH KOMOWHATOPHBIX YMEHHW, MpPEACTaB-
JICHUH 0 BEPOSATHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTSAX OKPYKAIOILIEro MUPA.

B Temarnyeckom 1utane pabodeit mporpaMMbl y4eOHBIN MaTepuan IpeacTaBieH B hopMe
YepeayoIerocs pa3BepThIBaHUS OCHOBHBIX COJIEP)KaTENbHBIX JUHUM (anreGpanyeckoi,
TEOPETUKO-(PYHKIIMOHAIBHON, YpaBHEHUNW U HEPABEHCTB, T€OMETPHUYECKOU, CTOXACTUYECKOM),
YTO MO3BOJIIET TMOKO UCMOIb30BaTh UX PACIIOIOKEHHE U B3aUMOCBS3b, COCTABIISATH KaJleHIapHO-
TEMaTUYECKUI TUIaH, TO-pasHOMY 4Yepenys ydeOHble Tembl (TJIaBbl Y4eOHWKA), YUUTHIBas



cneuuuky cneunanbHoct CIIO, rnyOuHy wH3ydeHHs Marepuana, YpOBEHb MOATOTOBKU
CTY/ICHTOB 10 MTPEIMETY.

Nzyuenne OVY].03 «Marematuka: anreOpa W Hadala MaTeMaTUYECKOTO aHAIU3a;
TEOMETPHS» 3aBEpIIACTCs MOJBEACHUEM HTOTOB B OpMe IK3aMeHa B paMKax MpPOMEKYTOUHOM
aTTecTaluu CTYAEHTOB B Ipouecce ocBoeHus: ocHoBHOU OIIOII CIIO ¢ nomyueHuem cpeaHero
obmero oopazosanus (IITICC3).



MECTO YYEFHOM JUCIHUATIJIMHBI B YYEEHOM ILIAHE

OVY.03 «MaremaTtuka: anrebpa W Hadajga MaTEMaTHYECKOTO aHaIW3a; TEOMETPHS»
SBIIICTCS YYEOHBIM TIPEIMETOM O00s3aTeNbHONW mMpeAMeTHON obnactm «MaTtematnka |
uHpopmartukay @I'OC cpennero odmiero oopa3oBaHusl.

B OI'BIIOY «CwmoneHckuii 0a30BbIi  MemuiUHCKUK  kowiemk umenu K.C.
KoncrantunoBoit», peanusyioniero o0pa3oBaTelbHYI0 MpPOrpaMMy  CpeJHero  oOIIero
obpazoBanus B npenenax ocoerus OIIOIT CITO na 6aze ocHOBHOro 00mIero odpazoBaHUs,
yuebHas aucuuiimHa «MaTtematukay u3ydaercs B 00IIeoOpa3oBaTENIbHOM IUKJIIE y4eOHOTO
wrana OIIOIT CITIO na 6a3e 0CHOBHOTO OOIIEro 0Opa3oBaHuUs C MOJYUYEHUEM CPEIHET0 OOMIEeTOo
obpazosanus (IITICC3).

B yueOnom miane IIIICC3 yuebnas nucuuiuinHa «MareMaTuka» BXOJUT B COCTaB
0o0mux o0mEeo0pa3oBaTebHBIX YUYCOHBIX JAWCIUIUIMH, (DOPMUPYEMBIX M3 00s3aTeIbHBIX
npeametHeix obsacteit ®I'OC cpennero obmiero obpaszoBanus, s cnenuanbHocteir CIIO
COOTBETCTBYIOIEr0 Mpoduist mpodhecCHoHaIbHOr0 00pa3oBaHusl.



PE3YJIbTATBI OCBOEHHUS YYEBHOM TUCIUTIJIAHBI

OcBoeHue coaepxkaHusi ydeOHON QUCHMIUTUHBI «MaTtemaTrnka» o0ecredrBaeT JOCTHKE-
HUE CTYAICHTaMU CJIEAYIOIINX pe3yabmamos:
JUYHOCTHBIX:
. c(OPMHPOBAHHOCTH NPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAJILHOM SI3bIKE HAYKH,
CPEICTBE MOJIEIUPOBAHUS SIBJICHUI U IIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKH;
. [IOHUMAaHWE 3HAUYMMOCTH MAaTE€MaTHUKU Ul  HAy4HO-TEXHMYECKOIO  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUA K MaTeMaTHKE KaK K 4YacTH OOLIeYesOBEUYEeCKOH KYJIbTYpPhI
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MAaTEMATUKH, 3BOJIFOLIMEN MAaTEMAaTHUYECKUX UJIEH;
. pa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aITOpPUT-
MHUYECKOM KyIbTYpHl, KPUTHUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIMMOM [uis Oymyei
npodeccCuoHaNBHOM NesSATeIbHOCTH, JUIS TPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;
. OBJIAJICHHEC MAaTEeMAaTUYECKUMHU 3HAHUSIMH ¥ YMEHUSMHU, HEOOXOIMMBIMH B TTOBCEIHEBHOU
JKU3HM, JUISI OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAYYHbIX JUCHUIUIMH W JAWCLUIUIMH
npoecCHOHANBHOTO LUKJA, Ui IOJydyeHuss o0pa3oBaHMs B 00JacTAX, HE TpeOyrOIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;
. TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MOPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEepPhIBHOMY OOPAa30BAHHUIO Kak
YCIIOBHIO YCIICUITHOM MTPo(decCHOHATEHOM 1 0OIIECTBEHHOM NeATCIILHOCTH,
. TOTOBHOCTh M CIHOCOOHOCTh K CAMOCTOSITENIBHOM TBOPUECKOH U OTBETCTBEHHOU
JeSITEIIbHOCTH;
. TOTOBHOCTh K KOJIJIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEpCTHUKAMHU B 00pa-
30BaTEIbHON, OOIIECTBEHHO II0JIE3HOM, Y4e€OHO-HCCIIEI0BATENIbCKOM, MPOEKTHOW M JIPYrHX
BUJIaxX JESTEIbHOCTH;
. OTHOIIEHHE K MPO(ECCHOHATLHON JIEATEIFHOCTH KaK BO3MOKHOCTH YJ9acTHS B PEHICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIIEHAIIMOHATIBHBIX MPOOIIEeM;
MemanpeomemHulx.:
. YMEHUE CAMOCTOSTEIBHO OMNPEAENATh LEIN JEATEIbHOCTH W COCTABISATH IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBISTh, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Il JOCTHKEHHS MIOCTABIICHHBIX L€yl
U peajn3aluy MIaHOB JIEATEIbHOCTH; BEIOMPATDH YCIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYaIUSX;
. yYMEHUE MpPOAYKTUBHO OOIIATBCS M B3aUMOJEHCTBOBaTh B IPOLIECCE COBMECTHOM
JEeSATENIbHOCTH, YYUTHIBATh MO3ULMU JIPYTMX YYaCTHUKOB JEATEIbHOCTH, 3(P(HEKTHUBHO
pazpemniaTb KOHQIUKTHI;
. BJIa/ICHUE HaBbIKAMU [103HABATEIbHOM, Y4YEOHO-UCCIIEOBATEIbCKOM M MPOEKTHOM
NEeSTENIbHOCTH, HaBBIKAMU  pa3pelleHus MmpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY MOMCKY METOJOB pPEIICHUs NMPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHbIX
METOJI0B ITO3HAHNUS;
. TOTOBHOCTh M CIHOCOOHOCTh K CAaMOCTOSATEIbHOW HH(POPMAIMOHHO-TI03HABATEIbHOM
NESTENIbHOCTH, BKIIOYash YMEHUE OPHEHTHUPOBATHCS B PA3MYHBIX HCTOYHWKAX HH(pOpMammu,
KPUTHYECKH OIIEHMBAThb W MHTEPIPETUPOBATH MHGOPMAIUIO, MOJIYYaeMYI0 M3 Pa3IUnYHBIX
HMCTOYHHUKOB;
. BJIaJICHHUE SI3BIKOBBIMHM CPEICTBAMHU: YMEHME SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pPEHHS], UCII0JIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJ/ICTBA;
. BJI/ICHHE HaBBIKAMM IIO3HABATENbHOM peQieKcuH KakK OCO3HAaHUS COBEPIIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, X PE3yJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HEe3HaHUs, HOBBIX [MO3HABATENIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHXKEHUS;
. LEJIEYyCTPEMJICHHOCTh B TIOMCKaX U TMPHHATUM peIIeHUl, Co0Opa3uTeNbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIOCOOHOCTh BOCIPUHUMATh
KpacoTy U TapMOHUIO MUDA;
. NnpeoOMemHbIX.



. c(hOpPMUPOBAHHOCTh TMPEACTABICHUN O MaTeMAaTHKE KaK YacTH MHUPOBOU KYyJIbTYpPHl U
MeCTe MaTeMaTHUKH B COBPEMEHHOW IUBUIIM3AIMH, CIOCO0AaX OMHUCaHUs SIBJICHHM peabHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

. c(OPMUPOBAHHOCTh NPEJACTABICHUNA O MaTEMaTHUECKUX MOHITUSIX KaK BaKHEHIINX
MaTEeMaTUYECKUX MOJIEIISX, MO3BOJIAIONIMX ONMKUCHIBATH U U3y4aTh Pa3HbIC MPOIIECCHI U SIBICHUS;
MOHMMAaHKE BO3MOXKHOCTH aKCHOMAaTHYECKOI'0 MOCTPOCHUS MaTEMaTHUECKUX TEOPHii;

. BJIAJICHUE METOJaMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE HX MPUMEHSITH,
MIPOBOAMTD JJOKA3aTeNbHbBIE PACCYKACHUS B XOJI€ PEILICHUS 3a/1a4;

. BJIQJICHUE CTAHJAPTHBIMU IPUEMaMU PEIICHUS PAIMOHAIBHBIX W HPPAUOHAIBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YpPaBHEHUU U HEPABEHCTB, MX CHUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM YHUCJIE JUIsl TOMCKA ITyTH PELICHUS U
WUTIOCTPAIMK PEIIeHUs ypPaBHEHUN 1 HEPABEHCTB;

. c(hOPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATUSX MAaTEMATHYECKOTO aHAIN3a
U UX CBOWCTBax, BJIaJICHHME YMEHHEM XapaKTepHU30BaTh MOBeACHHE (PYHKIMN, UCTOIH30BAHUE
MOJIYYCHHBIX 3HAHUM JIJIs1 OMMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

. BII/ICHHE OCHOBHBIMU TOHSATHUSMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX TN€OMETPHUYECKHX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(OOPMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATH T€OMETPUUECKHE
burypsl Ha uyeprexax, MOAENSAX U B pealbHOM MHUpPE; MPUMEHEHHE H3yYCHHBIX CBOICTB
reoMerpuueckux ¢uryp u GopMyn s peIIeHUs TeOMETPHUYSCKHMX 3aJad | 3a7ad ¢
MPAKTUYECKUM COJICP)KaHUEM;

. c(OpPMUPOBAHHOCTh TIPEACTABICHUH O TMporeccax M SBICHHUSX, HWMCIONIMX BEpo-
ATHOCTHBI XapakTep, CTATUCTUYECKHMX 3aKOHOMEPHOCTSIX B peaJbHOM MHUPE, OCHOBHBIX
MOHATHUAX AJIEMEHTAPHON TEOPHUH BEPOSITHOCTEH; YMEHHI HAaXOJIUTh U OLEHUBATH BEPOATHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMsIX U OCHOBHBIC XapaKTEPUCTHKHU
CIIyYalHBIX BEJIUYMH;

. BJIa/ICHUE HABBIKAMH UCIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM MPHU PEIICHUN
3azad.



COJIEP)KAHUE YYEBHOM JUCIIUILIUHBI
Beenenne

MaremaTrka B HayKe, TEXHUKE, SKOHOMHUKE, MH()OPMAITMOHHBIX TEXHOJIOTUSAX U TpPaK-
TUYECKOW JeATeNbHOCTH. Llenn u 3agaun n3ydeHns MaTEeMaTHKU 110 HAIpPaBICHUIO IOATOTOBKU
GAPABOOXPAHEHUE WU MEIMIMHCKUE HAVKW», yKpynHEHHOW  IpYIIIbI
cnenuanpHoctein 31.00.00 «KIIMHUYECKAA MEIWIIMHA» mo cnenuamsHoctH 31.02.02
«AKYILLIEPCKOE JEII0N.

AJITEBPA

Paseumue nonamus o uucne

Ienble n panuoHanbHble yucia. JledcTBUTENbHbIE Yucia. [Ipubnudicennsie 8b14UCIeHU.
Komnnexcnvie uucna.

Kopnu, cmenenu u nocapugmot

Kopuu u crenenu. KopHu HaTypanbHON CTENEHM M3 4uCiIa U UX cBolicTBa. CTeleHu ¢
palMOHAIbHBIMU I10KA3aTeIsIMU, UX CBOMCTBA. CTENEHW C JCHCTBUTEIBHBIMH IOKA3aTCIIAMHU.
Ceolicmea cmenenu ¢ 0eticmeumenbHblM NOKA3amesem.

Jlorapudm. Jlorapudm uncia. OcHoBHOE JorapudmMudeckoe ToxaecTBO. JlecaTUUHbIe U
HartypaibHble Jorapudmel. IlpaBuma pelictBuii ¢ jorapupmamu. Ilepexom K HOBOMY
OCHOBAHHUIO.

[IpeoOpazoBanue anreOpamdeckux BblpakeHui. [IpeoOpa3oBaHue paliOHAIBHBIX, UP-
paLMOHATIBHBIX CTETIEHHBIX, TOKA3aTeIbHbBIX U JIOrapu(MUUECKUX BBIPAKECHUH.

IIpakmuueckue 3a0anus

Apudmernueckue neMcTBUS HaJ YUCIAMHU, HAXOXKIACHUE MPUOJIMKEHHBIX 3HAaYCHUH
BEJIMYMH U MOTPEIIHOCTEN BBIYUCIEHNUH (A0CONIOTHON U OTHOCUTENBHOM), CPAaBHEHUE YHCIIOBBIX
BBIPKEHHUM.

Beruncnenue u cpaBHeHUE KOpHEW. BbINOIHEHNE pacyeToB ¢ paJuKalIaMH.

Pemenne uppanuoHanbHblx ypaBHeHUN. HaxoxieHne 3HaUeHNH CTENEHEN ¢ paloHalb-
HbIMU TOKa3aTesnssMu. CpaBHeHue creneHed. [IpeoOpa3oBaHus BBIpaXKEHUH, COAEpKAIIUX
creneHu. Pemenue nokasarenbHbIX YPaBHEHUN.

Pemenne npukiagHeix 3amay.

Haxoxxnenue 3HaueHuit norapugma 1no npous3BoJIbHOMY OCHOBaHMIO. [lepexos oT ogHoro
OCHOBaHHUSl K JApyromy. Bbrumcinenue u cpaBHeHue Jjorapudmos. JlorapupmupoBanue u
MOTECHIUPOBAHUE BBIPAKEHUN.

[TpuOnuxeHHbIE BBIYMCIICHUS U PELICHUS] TPUKIIaIHbIX 33]1a4.

Pemienue norapupmMudeckux ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUH

OcHognbie nonsamust

Panuannas mepa yrna. BpamarensHoe nBuxkenue. CHHYC, KOCUHYC, TAHT€HC U KOTaH-
TEHC YKCIIA.

OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA

@opmynsl npuseneHus. Popmynsl cioxeHus. Dopmyinsl yaBoeHus Popmyavl nono-
BUHHO20 Y2la.

[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

[Ipeobpa3oBanre cymMMbl TPUTOHOMETPUYECKUX (YHKIIMI B MPOU3BEACHNUE U MPOU3BE/IE-
HUSL B CyMMY. Bwipaoicenue mpucoHomempuyeckux QyHKyui uepe3 MAH2EHC NONOBUHHO20
apaymenma.

Tpuronomerpuueckue ypaBHEHHs U HEPABEHCTBA

IIpocreimme TPUTOHOMETPUYECKUE YypaBHEHUS. [Ipocmeuwiue mpuecoHomempuyecKue
Hepasencmea.

OOpaTHble TPUTOHOMETpUYECKUE PYHKIIMH. APKCUHYC, apKKOCHHYC, ApKTaHT'€HC.

IIpaxkmuueckue 3a0anus

PannanHBI METOA U3MEPEHUS YIJIOB BPALIECHHUS U CBSI3b C TPAJyCHOM MEPOM.



OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (POPMYIIBI CIIOKEHUS, YIABOCHUS, Mpeod-
pa3oBaHUE CYMMBbl TPUTOHOMETPUYECKUX (QYHKLUMH B INPOU3BEJEHME, IpeoOpa3oBaHUE MpO-
U3BEJICHUSA TPHUTOHOMETpHuYecknX ¢GyHkmmii B cymmy. Ilpocreiimme TpuroHOMeTpUYecKHe
YPaBHEHHUS U HEPABEHCTBA.

OOparHble TPUTOHOMETpUYECKHE (DYHKIIUU: apKCUHYC, apKKOCHHYC, aPKTaHTCHC.

®YHKIUU, UX CBOMCTBA U TPA®UKH

Oyuknun. O6nacTh onpeAeNeHUs 1 MHOXKECTBO 3HaUeHUH; rpaduk QyHKIHUH, TTOCTpOe-
HUe rpauKoB QYHKLUI, 3aJaHHBIX PAa3JIMYHBIMU CIIOCOOAMHU.

CpoiictBa ¢yHKIMH. MOHOTOHHOCTH, YE€THOCTh, HEUETHOCTh, OTPAHUYCHHOCTD, MEPHO-
JUYHOCTh. [IpoMexyTku Bo3pacTaHusi M yObIBaHMs, HauOoJiblllee M HaWMEHbILEC 3HAYCHMS,
TOUYKHU dKcTpemyMa. ['paduueckas unrepnperanus. [Ipumeps! GyHKINOHATBHBIX 3aBUCHMOCTEH
B peallbHBIX Ipoleccax U sBileHHsIX. Apudmernueckue onepauuu Haj GyHKuusIMU. ClioxHas
bynkuus (komnosuuus). Ilonamue o nenpepvl6HOCMU QYHKYUU.

Ob6parnbie Gyaknuu. Obacms onpedenerus u 001aACMb 3HAYeHUl 00PAMHOU QYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, MOKa3aTelbHbIE, JIOrapu(pMUUECKHMe U TPUTOHOMETPUYECKUE (YHKLUH.
OO0patrHble TPUTOHOMETPUYECKHE (HYHKIIHH

Onpenenenus QyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. [lapamiensHbId TEPEHOC, CHMMETPHSI OTHOCHUTEIBHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTEIBHO Hadajla KOOPAUHAT, CHMMETPHSI OTHOCUTEIBHO IPAMON
Y = X, pacTsDKEHUE U C)KaTue BAOJIb OCEH KOOPAMHAT.

IIpakmuyeckue 3adanus

[Ipumepsl 3aBUCHMOCTEN MEXIy NEPEMEHHBIMH B PEAJIbHBIX MPOLECCAX U3 CMEKHBIX
mucuuiuinH. Omnpenenenue ¢QyHkuuil. [loctpoenue u yrenue rpaduxoB ¢ynkuuid. Hccne-
noBanue ¢ynkuuu. CBoicTBa JMHEHHOW, KBaJApaTHYHOW, KYCOYHO-TMHEHHON M JIpOOHO-
nuHenHoH QyHkumil. HenpepsiBHBIE U neproanueckue ¢pyHkunu. CBoicTBa U rpaguKkyu CUHYCA,
KOCHHYCa, TaHreHca © KoranreHca. OOparneie ¢yHkumn U ux rpaduku. OOparHbIe
Tpuronomerpuueckue QyHkuuu. IlpeoOpazoBanus rpaduka QyHkuun. ['apmoHnyeckue
kosneOanus. [Ipuknagnsie 3agaun.

IToka3zarenbHble, JOrapupMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUSI U HepageHCmad.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnenosarenbHocTH. CriocoOBl 3ajaHMsI U CBOMCTBA YMCIIOBBIX MOCJIEI0BATEIBHOCTEH.
Ilonamue o npeodene nocnedosamenvrocmu. Cywecmeoganue npeoena MOHOMOHHOU
oepanuyenHou nocredosamenvrHocmu. CyMMUpOBaHHE IocienoBaTeabHocTel. beckoHeuHo
yObIBaroIasi FeOMETpUYECcKasi IPOrpeccHs U ee CyMMa.

ITpouzBonnas. [lonsatue o mpous3BogHON (QYHKIMH, €€ TeOMETPUUYECKUNH U (PU3UUECKUI
CMBICI. YpaBHEHHE KacaTeabHOM K rpaduky ¢yHkuuu. IIpon3BoaHbIE CyMMBI, Pa3HOCTH,
npou3BeieHus, yacTHble. [Ipon3Bo/iHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIMH. [IpumeHeHue
MPOU3BOJHOM K MCCIEAOBaHUIO (YHKIMA U TIOCTPOEHUIO TpadukoB. [IpouzeooHvie obpamuou
@yHKYUU U KOMRO3UYUU DYHKYUU.

[Ipumepsl KCIIONB30BaHUS MPOU3BOJHOM JUISI HAaXOXKACHWUS HAWIy4IIEro pElleHUs B
NPUKIAJHBIX 3agadax. Bropas mnpousBoiHas, €€ TIeOMeTpUYEeCKUH U (PU3HUECKUIl CMBICII.
HaxoxaeHue ckopocTH [uis poiiecca, 3aJaHHOro (opMyIioi U rpaguKoMm.

IlepBooOpasHas u unHTerpai. [IpumeHeHue onpeaeeHHOTo UHTErpaia Jjs HaXOXKICHUS
ioniaan KpuBoiuHeiHol Tpaneunu. ®opmyna Hetotona—Jleitonuna. [lpumeps! npuMeneHus
UHTErpaia B GU3UKE U TEOMETPHUH.

Ipaxmuueckue 3a0anus

YucnoBas mocieoBaTelbHOCTh, CIIOCOOBI €€ 3a/JaHusi, BBIYUCICHHUS YJICHOB MOCIEN0-
BarenbHOCTH. [lpenen mnocienoBaTenbHOCTH. beckoHeyHo yObIBaromiass reoMeTpuyecKas
IIPOrpeccusl.

[Ipon3BoaHasA: MEXaHUYECKUIM U T€OMETPUYECKUI CMBICI TPOU3BOIHOM.



VYpaBHeHHe KacaTenbHOW B oOmeM Buze. IlpaBuna u Gopmynsl quddepeHnpoBanus,
TabJIMIAa MPOM3BOJIHBIX JJIEMEHTapHbIX (yHKUMH. MccrnenoBanue (QYHKIMH C HOMOILIBIO
npousBogHoW. HaxoxkaeHue HanOOJbLIET0, HAWMEHBIIETO 3HAYEHUS M IKCTPEMAJIbHBIX
3HAYCHHUH (PYHKITUH.

WuTterpan u nepoodpaznas. Teopema HetoTona—1Jleitouuna. [Ipumenenne naTerpana K
BBIUUCIICHUIO (PU3MUECKUX BEIMYHUH U TUIOMIAAEH.

YPABHEHUA U HEPABEHCTBA

VYpaBHEHMsI U CUCTEMBI YpaBHEHUN. PaninoHallbHbIEe, HppalliOHANIBHBIE, TI0KA3aTEIbHbIC U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHBIE IIPUEMBI UX PEIICHUs (Pa3I0XKEHUE HA MHOXKUTEIM, BBEICHHE HOBBIX HEU3-
BECTHBIX, MIOJICTAHOBKA, Ipa)MueCKUuil METON).

HepasencrBa. PanuonanbHble, UppallMOHAIbHBIC, IIOKA3ATENbHBIE U MPUCOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIEC TPUEMBI UX PEILICHUS.

Hcnonp3oBanue CBOWCTB U TpadUKoB (GYHKUIUH NPU PELICHUH YPAaBHEHH U HEPABEHCTB.
Meton wunHTepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA pELICHUH
YPAaBHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaonvie 3a0auu

[IpuMeHeHne MaTEeMaTUYECKUX METOJOB IS PELIEHUs COAEPKATENIbHBIX 3a4ad U3 pas-
JUYHBIX 00JacTel HAyKH U MIPAKTUKH.

NHTtepnperanus pe3yiprara, ydeT pealbHbIX OTPaHUYCHUM.

IIpakmuyeckue 3adanus

Kopuu ypaBaenuii. PaBHocunbHOCTS ypaBHeHHIA. [IpeoOpa3oBane ypaBHEHUI.

OcHOBHBIE NIpHUEMBI PELICHNS ypaBHEHUN. Pelienne cucreM ypaBHEHUN.

Hcnonp3oBanne CBOMCTB U TpaguKoB (DYHKIIHIA IJIst pelIeHUs] YPaBHEHUH 1 HEPAaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOITHOCTEM

DneMeHTbl KOMOMHATOPUKH

OcHOBHbBIE NOHATHA KOMOMHATOPUKHU. 3a/laui Ha IOJICUET YHcia pa3MelleHHi, nepecra-
HOBOK, coueranuil. Pemienue 3amau Ha mepebop BapuantoB. dopmyna O6mnHoma HreroToHa.
CpoiicTBa GMHOMHHANBHBIX K03 duumenton. Tpeyronsuuk [ackans.

DneMEeHTHI TEOPUH BEPOSITHOCTEN

CoObITHE, BEPOATHOCTh COOBITHS, CIOXKEHHE U YMHOXKEHUE BeposiTHOCTeH. [lonamue o
Hezasucumocmu cobvimuil. J{UCKpemHas cay4ainas 6eluduHd, 3aKOH ee pacnpeoeneHus.
Yucnosvie xapakmepucmuxku OUCKpemHOU CAy4auHou eeauyunsl. Ilonamue o 3akoHe OOIbUIUX
yucer.

OneMEeHTBl MATEMAaTUYECKON CTaTUCTUKU

[IpencraBnenue naHHbIX (TAOIUIBI, TUATPAMMBI, TPaQUKN), 2eHEPAlbHASL COBOKYNHOCYb,
8bi00pKa, cpedHee apugpmemuueckoe, meouana. Illonamue o 3adavax mamemamuyecKou
CMamucmuKu.

Pewenue npaxmuyeckux 3a0ay ¢ npumeHeHuem 6epOosSMHOCHHbIX MEMOO08.

IIpakmuyeckue 3a0anus

Hctopus pa3BuTHsi KOMOMHATOPUKH, TEOPHHU BEPOSITHOCTEH M CTATUCTHKH M UX POJb B
pPa3IUYHBIX cdepax YeTOBEUYECKON >Ku3HeAesTeNbHOCTU. [IpaBmiia komOMHaTOpuku. Pemenue
KOMOMHATOpHBIX 3ajnad. Pa3memienus, coueTaHus M TnepecTaHoBKUM. buHoMm HploToHa u
tpeyroiabauk [lackand. [Ipuknaaneie 3a1auu.

Krnaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEW, TEOpEMa O CyMMeE
BeposiTHOCTEN. Bprumciienne BepositHocted. Ilpuknansele 3amaun. IIpencraBieHne 4nciaoBBIX
naHHbIX. [Ipuknaansle 3a1aun.

IF'EOMETPUS

Lpsamvle u nrockocmu 6 npocmpancmee

B3anMHOe pacnonoxeHue AByX HNpsMBIX B IpocTpaHCTBe. IlapamienbHOCTh MpsAMON U
mockocTu. IlapamenbHOCTs IIIOCKOCTER. IlepneHauKyIsApHOCTE NPSAMOM U IUIOCKOCTH.



IlepnenauKymsp ¥ HaKJIOHHAsA. YTOJ MEXIYy NPAMOU M IUIOCKOCTBIO. J[ByrpaHHBIM yroi. Yroi
MEXIY INIOCKOCTAMH. [IeprneHuKyIIpHOCTD ABYX INIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHusl MPOCTPAHCTBA: MapAIJICIbHBIA MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IIOCKOCTH.

[MapannensHoe mpoekTUpoBaHUE. [liowads opmoconanvhol npoexyuu. V300paxeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

MHororpanHuku

Bepuunsl, peOpa, rpanu MHOrorpaHHuka. Pazeepmxa. Muocozpannvie yanvl. Boinykivie
MHocoepanHuku. Teopema Jiinepa.

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

IInpamupa. IIpaBunbHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuiesenuiese, B Ipu3Me U MupaMue.

Ceuenus Ky0a, MPU3MBI M THPAMUJIBI.

IIpencraBnenue o MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpasape, KyOe, OKTa’ape, 10je-
KadJIpe ¥ UKOCadape).

Tena 1 MOBEPXHOCTH BpalllCHUs

Humuaap u koHyc. YcedeHHBIH KoHyc. OCHOBaHME, BBICOTA, OOKOBasi IOBEPXHOCTH, 00-
pasyroas, pasBepTka. OceBble CEUEHUS U CEUEHUS, MapajlIeIbHbIE OCHOBAHUIO.

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

W3mepenus B reomeTpun

O0beM u ero m3mepenue. MaTerpansHas popmyia oobema.

@®opmynel oO6bema KyOa, HpPSMOYIOJbHOIO Mapajulelenuieaa, HpU3Mbl, LMIMHApPA.
@opmynel 00beMa THpaMUAbl U KoHyca. DOpMynbl TUIOMAAM TOBEPXHOCTEH IWIMHApA WU
KoHyca. @opMyIbl 0ObeMa 1apa U IoImaan chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIONIA/ICH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

KoopauHnaTsl 1 BEKTOPBI

[IpsimoyronbHas (J1ekapToOBa) CUCTEMa KOOpAWHAT B mpocTpaHcTBe. Dopmysa paccros-
HUSI M@Ky IBYMS TOUKaMH. Y paBHEHUs chepbl, niockocmu u npsamou.

Bextopsl. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0K€HHME BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO HAIPABJICHUSAM. YTOJI MEXIY IBYMsS BEKTOPAMH.
[Tpoekuust BekTopa Ha ock. KoopauHaTel BekTopa. CkanspHOe MPOU3BEACHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPHU PEIIEHUN MAaTEMATUYECKUX U MPUKIAIHBIX
3a/1a4.

Ilpakmuyeckue 3adanus

[Ipu3Hakyn B3aMMHOIO pACHOJOKEHHUS MPSAMBIX. YTON MEXAy NpsAMbIMH. B3aumHoe
pacroioXkeHue NpsMbIX U IIockocTed. IleprneHaukynsap M HakIOHHAs K IUIOCKOCTH. YTOII
MEXAYy NMPSAMON M IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PAaCIIOJIOKEHHUH MPSMON M IUIOCKOCTH.
Teopema o Tpex nepneHAuKyIsIpax.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHBIX U MEPIEHIUKYIISIPHBIX TUIOCKOCTEH.

PaccrosiHMEe OT TOYKM 10 IUIOCKOCTH, OT IPSIMOM 10 IUIOCKOCTH, PAacCTOSTHUE MEXKIY
IUIOCKOCTSIMU, MEXIY CKPELIUBAIOLIIUMUCS MPSIMBIMU, MEXIY MPOU3BOJBHBIMU (UTYpaMH B
IIPOCTPAHCTBE.

[TapannensHoe MPOEKTUPOBAHUE U €0 CBOWCTBA. Teopema O niowjaou Opmo20HANbHOU
npoexyuy MHo20y201bHuKa. B3aMHOE pacioioKeHHe MPOCTPAHCTBEHHBIX (Uryp.

Paznuunble Buapl MHOrorpaHHukoB. Mx uzoOpaxenus. CedeHus, pa3BEpTKH MHOTO-
rpaHHUKOB. [lnomanps moBepxHocTH. Bunabl cummerpuil B mpoctpaHcTBe. CHMMETpHUsS Tel
BpallleH!sl U MHOTOTPaHHUKOB. Beruncienue miomaaei u o0beMoB.

Bexropsl. JlelicTBus ¢ BekTopaMu. JlekapTroBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE.

VYpaBHEeHHE OKPYKHOCTH, cepbl, TUIOCKOCTU. PaccTosiHue mexay Toukamu. JelcTBus ¢
BEKTOPAMHM, 3aJaHHBIMM KoopauHaTamu. CKaJspHOE NpPOM3BEIEHUE BEKTOPOB. BekropHoe
YpaBHEHUE MpPsSIMOM M IIIOCKOCTH. lCmosb30BaHME BEKTOPOB IPU JOKA3ATENbCTBE TEOPEM
CTEPEOMETPUHU.



Jlyiss BHEAyTUTOPHBIX 3aHSITHN CTYACHTaM HapsAy C PEIICHUEM 3a1ad U BBIOJHEHUS
NPaKTUYECKHUX 33JaHUH MOXKHO TIPEJIOKUTH TEMBI HCCIICAOBATEILCKAX M pedepaTHBHBIX padoT,
B KOTOPBIX BMECTO CEPHI OTACIbHBIX MEIKUX 3a/1ad M YIPAKHECHUH MPEJIararoTcs CIOKETHBIC
3ajjaHus, TPeOyIIUe JIUTEILHOW paObOThl B PaMKax OJHOW MaTeMaTHYECKOW CHTyalluu. JTH
TEMbI MOTYT OBITh KaK MHIUBUIyaTbHBIMU 3aJaHUSMHU, TaK U TPYIIOBBIMU JII COBMECTHOTO
BBITTOJIHEHUSI UCCIICIOBAHUSI.

Temvt pechepamos (00xk1a008), ucciedo8amenbCKux nPOeKmos

HCTOpI/IH BO3HHUKHOBCHHSA MHOXCCTB HATypaJbHBIX, NLECJIbIX, pPalUOHAJIbBHBIX,

HppanuoOHaJIbHbIX U ﬂeﬁCTBHTeHBHBIX YUCCII.

[TokazarenbHas u Jorapudmuyeckas GyHKIUS B OKPYKAIOIIEM MUPE.

Cpennue 3HaUYCHUS U UX TPUMEHEHUE B CTATUCTHUKE.

['paduyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.

[IpaBunbHBIE U MOTYNPABUIBHBIE MHOTOIPAHHUKH.

HccnenoBanre aHTPONOMETPUYECKUX IOKa3aTelied CTYIEHTOB TPYIIbl U

00paboTKa UX ¢ IPUMEHEHHUEM METOJIOB CTATUCTHKH.



TEMATUYECKHWH IJIAH
[Ipu peamusamum  comepkanus  oOIeoOpa30BaTeIbHON  y4EOHOM  TUCHUIIIAHBI
«MaremaTuka: anredpa 1 Hayajla MAaTEMaTHYECKOTO aHAIM3a; TEOMETPHUS» B TIPEEIax OCBOCHUS
OIIOIT CIIO na 6Ga3e OCHOBHOIrO 00IIEro 0OOpa3oBaHUs C IMOJYYEHHEM CPEIHErO OOIIero
obpazoBanus (IIIICC3) makcumanbHas yueOHass Harpy3ka oOydaromuxcs coctanisier: 234 vaca,
U3 HUX ayauTopHas (oOsi3aTenbHas) HArpyska oOydarommxcsi, — 156 4acoB; BHeayIUTOpHas
camocCTosITelIbHas pPaboTa CTyIEHTOB — 78 4acoB.

Conep:xanue o0yueHust KoJsun4yecTBo 4acoB
Beenenue 2
Pa3BuTHe MOHATHS O YHCIIE 8
Kopnu, crenenu u jorapu@msl 20
[IpsiMble ¥ MJIOCKOCTU B MIPOCTPAHCTBE 14
(OCHOBBI TPUTOHOMETPUHU 16
KoopauHaTsl 1 BEKTOPBI 10
KomOunHaropuka 10
DIIEMEHTBI TEOPHH BEPOSITHOCTEH 1 MaTeMaTH4eCKON 10
CTaTHCTUKH
DyHKIMH U TpaduKu 14
MHOrorpaHHUKH U KpYyTJIbIE TEJIa 14
Hauvana MaTeMaTH4ecKoro aHaiamusa 16
HTerpan u ero npuMeHeHne 8
YpaBHEHUS U HEPaBEHCTBA 14
HToro 156
[ToaroToBKa BHICTYIJICHHI TIO 33JaHHBIM TEMaM, JIOKJIaJI0B,
pedepartos, acce, UHANBUIYATBHOTO NMPOEKTA C UCTIOIb30BAHUEM 78

MH()OPMAIIMOHHBIX TEXHOJIOTUN U JIp.

I Ipomesicymounas ammecmayus 8 popme 3K3ameHa
Bcero 234




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBHOCTH

CTYAEHTOB

Copepxanue 00y4ueHus

XapakTepucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH CTY/ICHTOB (Ha
YpOBHE YUEOHBIX ACHCTBUI)

Beenenue

O3HaKOMJIEHHE C pOJbI0 MaTeMaTHMKH B HayKe, TEXHHKE,
PKOHOMHUKE, WH(OPMAIMOHHBIX TEXHOJOTHUAX M IPAKTUYECKOU
nesiTenbHOCTH. O3HAKOMJICHHE C LESIMH U 33/1a4aMi U3y4YCHHS
MaTeMaTUKHd TP OCBOCHUHM CHEHUAIBHOCTEH MEIMIUHCKOTO
npoduIs.

AJITEBPA

Pa3Butue
YHCIIE

IIOHATHA O

BrimonHenue apudMeTH4ecKuX ASHCTBUM HaJ YUCIAMU, COYEeTast
YCTHBIE U IUCbMEHHBIE IPUEMBI.

CpaBHEHHE YHCIIOBBIX BHIPAXKEHUI.

Haxoxxnenne OmuOOK B MpeoOpa3oBaHUSAX M BBIYHUCICHUSAX
(OTHOCHUTCS KO BCEM ITYHKTaM IIPOrPaMMBbI)

KopHu, crenenu, Jora-
pudMBbI

O3HAaKOMJICHHE C TOHSATUEM KOpHSA N-H CTENEHH, CBOMCTBaMHY|
paZvKaJIOB U NPAaBUJIaMH CPAaBHEHMS KOPHEH.

@OopMyJIMPOBAHUE OMNPEACIICHUS KOPHS M CBOMCTB KOPHEH.
BbluncieHMe MW CpPaBHEHME KOPHEW, BBIIOJIHEHHME MPUKUAKU
3HaueHus: KopHs. IIpeoOpa3oBaHue YHCIOBBIX M OYKBEHHBIX|
BBIPAKCHU, COAEPIKALUX PATUKAIIbL.

BrimonHeHne pacyeToB 1o (GopmMynam, coAepKalluM paIuKabl,
OCYILIECTBIISIE HEOOXOIMMBbIE IOACTAHOBKM U MpeoOpa3oBaHMUSL.
OnpeneneHue paBHOCUIBHOCTH BBIPAKEHUH C paJuKallaMu.
PenieHre HppallOHAIBHBIX YPAaBHEHUM.

O3HAaKOMJIEHME C TIOHSITHEM CTENEHU C JEeHCTBUTENIbHBIM|
[MOKa3aTEJIEM.

HaxoxaeHne 3Ha4eHU CTeNeHu, UCTI0Nb3ys TPU HEOOXOAUMOCTH|
MHCTPYMEHTAJIBHBIE CPEJICTBA.

3anucbiBaHUE KOPHSI N-H CTENEHW B BUJIE CTENEHH C APOOHBIM|
MoKa3areneM U Hao0opOoT.

DOopMyJIMPOBAaHHUE CBOMCTB CTEIEHEW. BhIuMciieHHe cTeneHen ¢
pallMOHAJIbHBIM IOKA3aTENIEM, BBIIOJIHEHUE NPUKUIKU 3HAUYECHHUS
CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBaHre 4YHMCIOBBIX M  OYKBEHHBIX  BBIPAKEHUH,
COAEpXKalllMX  CTENEHHW, TNPUMEHSAA  CBoOWcTBAa.  Pemenue
MMOKa3aTEbHBIX YPAaBHEHUIA.
[TpeoOpa3oBanue BbinonHeHne  MpeoOpa3oBaHUN  BBIPAXKEHWM, MpPHUMEHEHUE
AnreOpanvdecKux (bopMyI1, CBSI3aHHBIX CO CBOMCTBAMU CTETIEHEH U IOTapr(pMOB.
BBIPAXKECHUIN Onpenenenne obmactu JIOITYCTUMBIX 3HAYEHUN

morapuMHUECKOTO BBIpaKEHUsA. PerieHue morapupmMUIecKuX
YpaBHEHU I

OCHOBbBI TPUTTOHOMETPUU

OCHOBHBIE TOHATUA

3y4yeHne paguaHHOTO METO/a U3MEPEHHUS YIJIOB BPALCHUS U HX|
CBS3M C rpaJycHON Mepoil. M300paxkeHue yrioB BpalleHHs Ha
OKPYKHOCTH,  COOTHECEHME  BEJIMYMHBI yriaa C  €ro
PACIIONIOKEHUEM. dopmynupoBaHue ornpezeseHuH
TPUTOHOMETPUUYECKUX (YHKUIMN A YIJIOB MOBOPOTA M OCTPHIX|
YIJIOB  IPSIMOYTOJIBHOTO TPEYrojbHUKA M OOBSICHEHHE WX
B3alMOCBSI3H.




OCHOBHEBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUTI'OHOMECTPHYCCKUX TOXIACCTB [JIA

TPUTOHOMETPUYECKHE  [BBIYUCICHHS 3HAUYCHUH TPUTOHOMETPUUYECKUX (QYHKIMNA MO OJHOM

TOXKIECTBA 13 HUX

[TpeoOpazoBanus l3yueHre OCHOBHBIX (OPMYNI TPUTOHOMETPHH:  (POPMYIIBI

[IPOCTEHIINX CIIOXKCHMS, yIBOEHHUS, peoOpa3oBaHus CyMMBI

TPUTOHOMETPUUYECKUX  TPUTOHOMETPUYECKHUX (PYHKIMI B MPOU3BEICHHUE U POU3BEICHHS

BBIPAKCHUI B CyMMy M IPUMCHEHHE TIIpU BBIYMCICHUU 3HAYCHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIIPOLLEHUS €T0.
O3HaKOMJICHHE CO CBOMCTBAMHM CHMMETPHUM TOUYEK Ha €IUHUYHON
OKPY>KHOCTH M TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT TPUBEICHHS

IIpocreiimne Pemienne 1o ¢QopMynaM W TPUTOHOMETPUYECKOMY  KpYTY)|

TPUTOHOMETPUYECKHE  [IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

YpaBHEHHUS [TpruMeHeHHne 00X METOJIOB PEUICHUsI YpaBHEHUH (IpUBeIeHUE

K JTMHEHHOMY, KBaJpaTHOMY, METOJ, Pa3JI0KEHUS Ha MHOKUTEIH,
3aMEHbl IIEPEMEHHON) TMpU PEUICHUH TPUTOHOMETPUUYECKHUX|
YPaBHEHUU.

ApPKCUHYC, apKKOCHHYC,
APKTAHT'€HC YnCIIa

O3HaKOMJICHHE C MOHSATHEM OOpPaTHBIX TPUTOHOMETPHUECKUX
(b yHKITHIA.

MN3ydyeHue onpeneneHuii apkCUHyca, apKKOCHUHYCa, apKTaHI€HCa
urciaa, (QOpPMyNIMpPOBaHHUE WX, H300paKEHUE HA CIAUHUYHOU
OKpPY>KHOCTH, IPIMEHEHHE MTPU PEUICHUN YPaBHEHUH

®YHKIHNU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
ITonsarue
HENPEPBIBHOCTU

byHKIUNA

o

O3HaKOMJIEHME C  IOHATHEM  IEPEMEHHOMH,
3aBUCUMOCTEH MEXy IEPEMEHHBIMH.
O3HakoMJIeHMEe ¢ TOHATHEeM  rpaduka,  OImpeaesieHue
MPUHAJIEKHOCTH TOYKU rpaduxy ¢yHknuu. OnpeneneHue Mo
dopmyne mpocTeiimieil 3aBUCMMOCTH, BHMJa ee TIpaduka.
BripaxkeHue no ¢popMyiie 0JIHOI epeMeHHOMN Yepe3 ApyTrue.
O3HaKOMJIEHHE C ompeneneHueM (yHKIMH, (GopMyTupoBaHUE
ero. Haxoxxnenue oGnactu ompesneneHuss U o0JacTH 3HAYEHUH

(b YHKIIMU

npuMepamy|

CBolicTBa (QyHKIIUH.
["paduueckas
MHTEPIPETAIIS.

[ Ipumepsl
(YHKIIMOHATBHBIX
3aBUCUMOCTEN B
peabHBIX MpoIeccax u
SIBIICHUSAX

O3HakoMJIEHHE ¢ puMepaMu (PYHKIMOHAIBHBIX 3aBUCUMOCTEN B
[peaIbHBIX IIPOLIECCAX U3 CMEKHBIX TUCLUILINH.

O3HAaKOMJICHHE C JI0Ka3aTeNbHBIMU PACCYKIECHUSMU HEKOTOPBIX|
CBOWCTB JIMHEWHOW M KBajpaTMYHOW (YHKIMH, NpoBeacHHE
MCCIICIOBAHUS JIMHEHHOM, KyCOYHO-TUHEHHOM, APOOHO-TUHEHHOM]

M KBaApaTU4YHON (PyHKIMH, TOCTpOCHHE WX TpauKOB.
[loctpoenne u uyteHue rpadukoB GyHkumid. ccnenoBanue
(byHKIHIH.

CocTaBiieHre BUJOB (YHKIMI 1O JAHHOMY YCIIOBHUIO, pEllIeHUe
3a]1a4 Ha DKCTPEMYM.
BrimonHenue npeoOpa3oBanuii rpaduka GyHKINH




CTencHHEIE,
MOKa3aTelbHbIE,
IorapupMHUECKUE U
TPUTOHOMETPHUYCCKHE
¢dbyakuun. OOpaTHbIC
TPUTOHOMETPHUYCCKHE

byHKIUHA

Breruncinenne 3HadeHUN QYHKIWNA 10 3HAYEHUIO apryMEHTA.
OnpezneneHye MOJ0KEHU TOUYKHU Ha rpaduKe 1o ee KOOpIAuHaTaM
1 HA00OPOT.

lcrionb30BaHue CBOWCTB (DYHKIMHA JUIsI CpAaBHEHHMS 3HAuYCHHH
CTereHel U jorapu@mos.

[ToctpoeHrne TpadUKOB CTENEHHBIX U  JOrapu(pMHUECKUX|
(b YHKIIHA.

Perienue mokas3aTeiabHBIX M JIOTApU(PMUYECKUX YpaBHEHUH H
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HAaKOMJIEHHME C [OHATUEM HENPEPHIBHOM NEPUOANYECKOM
(byHkunM, (QOpPMYJIMpPOBAHHE CBOMCTB CHHyca M KOCHHYCa,
MOCTPOCHUE UX TPAPHKOB.

O3HaKOMJIEHME€ C TIOHSATUEM  Pa3pbIBHOW  MEPUOAUMYECKON
(bynkunu, (GopMyIHpOBaHHWE CBOWMCTB TaHT€HCA W KOTaHIEHCA,
MOCTPOCHHUE UX I'PaPHUKOB.

[TlpumeHeHHe CBOWCTB (YHKUWH JUIsI CpaBHEHUS 3HAUYCHHHA
TPUTOHOMETPUUYECKUX (DYHKIMM, pelIeHus] TPUTrOHOMETPUUYECKHUX|
ypaBHEHUI. BrinonHeHue npeodpa3oBanus rpaduxos

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocnenoBarenLHOCTHA

O3HaKOMJIEHHE C IIOHSATHEM YHUCIIOBOW I10CIIEA0BATEIbHOCTH,
crioco0amHu ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJICHHE C BEIYUCICHUEM CYMMBI 0ECKOHEUYHOI'0 YHCIIOBOr0
psiza Ha MpUMepe BBIYMCICHHUS CyMMbl OECKOHEYHO yOBIBAIOLICH
r€OMETPUYECKON IIPOTPECCHUM.

Pemienue 3asa4 Ha npuUMeHEHHE (OPMYJbI CyMMbl OECKOHEUHO
yOBbIBaIOLIE reOMETPUUECKON IPOrPECCUU

IIpousBogHass U €€
[IPUMEHEHHE

(O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOMN.

3yyenne W (QopMyiaMpoOBaHHME €€  MEXaHHYECKOro
FEOMETPUYECKOTO CMBICIIA, W3Y4YEHHME aJIrOpUTMa BBIYMCICHUS]
MPOM3BOJHON Ha NMPUMEPE BHIUMCICHUS MTHOBEHHON CKOpPOCTHU |
YTJI0BOTO KO3 PHUIMEHTa KacaTeIbHOM.

CocraBiieHHE YpaBHEHUS KacaTeIbHOW B OOIIIEM BHUJIE.

YcBoenue npaBui auddepeHnnpoBanus, TaOIUIBI TPOU3BOTHBIX
AIIEMEHTApHBIX (QYHKIUH, MpuMeHeHue 1 1udpepeHupoBaHus]
(yHKLUH, cCOCTaBIeHUs ypaBHEHUs KacaTeIbHOM.

3ydyeHre TeopeM O CBS3M CBOMCTB (DYHKUMU U TPOU3BOAHOM,
(bopMynHpOBKa UX.

[IpoBeneHne ¢ MOMOIIBIO TPOU3BOIHON McCiIeoBaHUs (YHKIUH,
3asjaHHON (POpMYITOH.

'YcTaHOBIIEHHE CBSI3M CBOWCTB (DYHKLMH M MPOU3BOJHOW MO HX
rpadukam.

[ I[ppuMeHeHre MPOU3BOIHOM JUIsl PEIICHHs 33a[a4 Ha HaxO0XKJICHHE
HanOOJBIIEr0, HAMMEHBIIEr0 3HAYEHUS U Ha HaXO0XKJIEHHE
HKCTpEeMyMa




[TepBooOpa3Has 7|

MHTErpall

O3HaKOMJICHUE C TIOHSITHEM HHTETpaia v IMepBooOpa3HOM.
l3yueHre mpaBuia BBIYUCICHHUS IEPBOOOPA3HOH M TEOPEMBI
Herorona— JleiOHuma.

Pemenne 3agay Ha CBA3b NEPBOOOpPA3HOM M €€ MPOU3BOIHOM,
BBIUMCIICHHE IEPBOOOPA3HOM U1 JaHHOM (QyHKIMH.

Pemenure 3azad Ha NPUMEHEHHME HHTErpana Juis BbIYMCICHUS
(bU3MYeCKUX BEJIUYUH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHEHHUS U CUCTEMBI
ypaBHeHuM HepaBeHcTBa
1 CUCTEMbI HEPABEHCTB C
IIBYMSI IEPEMEHHBIMU

O3HaKOMJICHME C€ MNPOCTEHINUMHU CBEICHUSIMH O KOPHIX|
nreOpanyecKuX  ypaBHEHH,  IMOHATUSAMH  HCCIEIOBaHHA
YpPaBHEHUM U CUCTEM ypaBHEHHUI.

l3yyeHue TEOpUM  pPABHOCHIBHOCTH  YPaBHEHHH U €€
npuMeHeHnsd. [loBropeHme 3ammcu  pelleHUs CTaHAAPTHBIX|
YpaBHEHHIA, IPUEMOB TIPe0Opa30BaHMs YpaBHEHHH Ui CBEICHUS
K CTaHAAPTHOMY YPaBHEHHUIO.

PerieHrie paluOHAIbHBIX, HUPPAlMOHAIbHBIX, MOKAa3aTE€JIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

lcrionp30BaHue CBOWCTB W TpauKOB (YHKIMU JUIS peIIeHUs]
ypaBHeHHH. [I0BTOpeHNE OCHOBHBIX IIPUEMOB PELLIEHUS CUCTEM.
PemieHne  ypaBHEHHMH C  NPUMEHEHMEM  BCEX  IIPUEMOB
(pa3noXeHUsT Ha MHOXMWTENM, BBEJECHUS HOBBIX HEU3BECTHBIX,
[10/ICTAHOBKH, Ipa)MuecKoro MeTo/1a).

PenieHre CUCTEM YpaBHEHUH C IIPUMEHEHHEM PAa3JIMYHBIX|
crioco6oB. O3HaKoOMJIEHWE C OOLIMMHU BONPOCAMH pPELICHUS
HEPaBEHCTB U UCIOJIb30BAHUE CBOMCTB U rpauKoB QyHKUMN IpU
pEIIEHNN HEpaBeHCTB. PelleHWe HEpPaBEHCTB U CUCTEM
HEPaBEHCTB C MPUMEHEHUEM pa3IMYHBIX CIIOCOOOB.

[IpumeHeHHe  MaTeMaTHYEeCKUX  METOJOB  JJIsl  pPELICHUS]
CoJepKaTeNbHbIX 3aJad W3 pPa3IMYHbIX oOO0NacTe Hayku u
npakTUKU. IHTepnpeTrpoBanne pe3yabTaToB ¢ YUETOM pealbHbIX|
OrpaHUYECHUN

3JEMEHTHBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKHU

OCHOBHBIE TIOHSTHS
KOMOHWHATOPUKH

M3yyeHue mnpaBuja KOMOWHAaTOPUKM U TNPUMEHEHHUE IIpy|
peleHn KOMOMHATOPHBIX 3a7ay.

Pemenrie KOMOMHATOPHBIX 3aJad METOAOM Iniepebopa M IO
[IPABUIIY YMHOKEHUS.

O3HaKOMJIEHHE C MOHATUSAMHM KOMOWHATOPUKU: pa3MElEeHUsIMHU,
COUYETaHUSIMHM, TIepecTaHOBKaMH U  (opMylaamMu I UX
BeruncieHus. OObSACHEHHME ¢ TpuMeHeHue GopMyn s
BBIUMCJICHUSI Pa3MEIICHUN, IMEPECTaHOBOK M COYETAaHUHN IpH|
pelIeHny 3a1au.

O3nakomienue ¢ OuHomoM HetoToHa u TpeyronsuukoM [ackas.
PenieHre NMpPakTUYECKUX 337ad C HCIOJIB30BAHUEM IOHATHH M|
MpaBHJI KOMOMHATOPUKHU

(DJIEMEHTHI TEOPUU
BEPOSATHOCTEH

M3ydeHne KIacCUYECKOTO OIPENEIICHUSI BEPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmMoTpeHue NMpUMEPOB BBIUMCICHUS BEPOSATHOCTEN. Pemenue
3a/1ay Ha BBIUYMCIICHNUE BEPOSTHOCTEH COOBITHIA




[IpencraBieHne JaHHBIX
(TaGnHIIBI, TUATPaMMBI,

rpaduKm)

O3HaKOMJIEHHE C MPEACTaBIEHUEM YMCIOBBIX JaHHBIX M UX
XapaKTePUCTHKAMHU.

Perienue npakTH4ecKUX 3ajad Ha 00pabOTKy YMCIIOBBIX JAaHHBIX,
BBIUMCIIEHUE UX XapAKTEPUCTUK

I'EOMETPUA

[IpsiMble M MJIOCKOCTH B
[IPOCTPAHCTBE

@DopMyIMpOBKa M IPHUBEICHUE [OKA3aTeNbCTB IPHU3HAKOB
B3aUMHOI'O pacIoJIOKEHUS MPSIMBIX 51 IIJIOCKOCTEMN.
PacriosHaBaHuE Ha 4epTekax M MOJECIAX DPA3JIMYHBIX CIydacs,
B3aUMHOI'O pacIoJIOKEHUS MPSIMBIX 51 IIJIOCKOCTEM,
APryMEHTHPOBAHME  CBOMX  CyXAcHMH.  DopmyiaupoBaHue
OIPENEICHUN, TPU3HAKOB M  CBOWCTB  IIAPAUICIBHBIX H
MEPIECHIUKYJAPHBIX IUIOCKOCTEH, JABYIPAHHBIX M JIMHEHHBIX|
YTJIOB.

BEINIOJTHEHUE TIOCTPOEHUS YITIOB MEKIY MNPSMBIMH, NPSMON U
[JIOCKOCTBIO, ~ MEXJIY  IUIOCKOCTSIMH 10  ONHCAHUIO U
[pacro3HaBaHHUE UX HA MOJEIAX.

II[ppuMeHeHrne NMPU3HAKOB M CBOMCTB PAaCIOJIOKEHUS IPSAMBIX H
MJIOCKOCTEN NPHU PELICHUH 3a/1a4.

300paxeHre Ha PUCYHKAaX W KOHCTPYMPOBAHME Ha MOJEISAX|
MEPIEHIUKYJIAPOB M  HAKJIOHHBIX K INIOCKOCTH, IPSAMBIX,
MapaJuIECIbHBIX INIOCKOCTEM, YIVIOB MEXIY IIPSMOM U IIJIOCKOCTBIO
1 000CHOBaHUE ITOCTPOCHUS.

PemeHne 3amad Ha BBIYMCIICHME TIE€OMETPUYECKUX BEIMYMH.
OnuceIBaHUE PACCTOSAHUS OT TOYKHU 10 IUNIOCKOCTH, OT MPSIMOU 110
[JIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXAY CKPEIIMBAIOIIUMUCS
NPSMBIMU, MEXKAY POU3BOIBHBIMH (DUTYpaMU B IPOCTPAHCTBE.
@OopMyJIMpOBaHHE U  JOKAa3bIBAHME OCHOBHBIX TEOPEM O
paccTOSHUAX (TEOpPEM CYIIECTBOBAHUS, CBOMCTBA).

M300paxeHne Ha 4YepTeKax U  MOJAENAX PACCTOSIHUS U
00OCHOBaHME CBOUX CyXAeHUH. OrmpeneneHue U BBIYUCICHHE
paccTosiHuil B mnpocTpaHcTBe. [IpumeHeHune Qopmyna U Teopem
[JIaHUMETPUH IS PEIICHUS 3a1a4.

O3HaKOMJICHHE C TMOHSATHEM MapauieIbHOrO MPOEKTHUPOBAHUS U
ero cBoiictBamu. [IpumeHenue Teopun JuIE 0OOCHOBaHMS
[MOCTPOCHWH W  BBIYUCIECHUH. APryMEHTHPOBAaHUE  CBOMX
CY’)KIIEHHM O B3aUMHOM paCIIOJIOKEHUU IIPOCTPAHCTBEHHBIX

uryp




MHOTrOrpaHHUKH

Onucanue " XapaKTepUCTHKA pa3IMYHBIX BH/IOB
MHOT'OIPAHHUKOB, IIEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.
11300pa’keHrie MHOTOTPAHHUKOB U BBINOJIHEHHE MTOCTPOEHUS HA|
M300paXEHUSIX U MOJIENISIX MHOTOTPaHHHUKOB.

BrrancicHue JIMHEHHBIX JJIEMEHTOB u YTJIOB B
MPOCTPAHCTBEHHBIX KOH(PHUTypalHsIX, apryMEHTHPOBAHHUE CBOUX
cyxneHull. XapakTepucTMKa U  H300pakeHUE  CeueHwus,
BBIYMCIICHHUE TUIOIIAJIEH TOBEPXHOCTEM.

[TocTpoeHue mpocTeHIINX cedeHuM KyOa, NMpPU3MbI, HUPAMUJBIL.
[TpumeHeHne GakToB U CBEACHHUN U3 TUIAHUMETPHH.
O3HaKOMJICHME C BHMJAMU CHUMMETPUH B  IIPOCTPAHCTBE,
(dbopMyIMpOBaHUE ONPENEICHU ¥ CBOWCTB. XapaKTEPHCTUKA
CUMMETPHUH TEJI BPAIlEHNUsI 1 MHOTOTPAHHHUKOB.

IIppuMeHEeHHEe CBOMCTB CHMMETPUM IIPM DPELICHMM  331ad.
licnionb30BaHue NPUOOPETEHHBIX 3HAHWM JUIl HCCIEIOBaHUS U
MOJEIIMPOBAHNUS HECIIOKHBIX 3a/1a4.

300pa’keHre OCHOBHBIX MHOTOI'PDAaHHMKOB U BBINOJIHEHHUE
[PUCYHKOB 110 YCJIOBHAM 3a/1a4

Tena M IMOBEPXHOCTH
BpaLCHUS

O3HakOMJICHHE C BUJAMH Tell BpaileHus, (GOpMyIUpOBaHHUE HX
OIPEACIICHUN U CBOMCTB.

DopMyIIMpOBaHUE TEOPEM O CEUYEHHHM LIapa IJIOCKOCTBIO U
MJI0CKOCTH, KacaTeabHOU K cdepe.

XapakTepucTuka U U300paKEHUE TN BpallleHUs, UX Pa3BEPTKH,
CEUEHUS.

PemieHne 3amady Ha NOCTPOCHUE CEYEHHH, BBIUMCICHUE MJIMH,
[paccTosAHuM, YrioB, miomane. I[IpoBeneHne moOKa3aTeNbHBIX
pacCyXJI€HUI IIPH PEIIECHUN 3aad.

I I[puMeHeHre CBOMCTB CMMMETPUU IIPHU PELICHUM 3aJad Ha Tella
BpalleHHs], KOMOMHAIIMIO TEJl.

300paxkeHre OCHOBHBIX KPYIJIBIX TEJI W BBINOJHEHHE PUCYHKA|
110 YCJIOBUIO 33J1a4H

I/I3MepeHI/I$I B TCOMCTpHUU

O3HaKOMJIEHHE C MOHATUSAMH IUIOLAM U 00beMa, aKCHOMaMH U
CBOMCTBAMH.

Pemenue 3ajad Ha BBIYUCIEHHE IUIOMIAJed IMmiockux ¢uryp c
MPUMEHEHUEM COOTBETCTBYIOIIMX QopmMyl U  (akToB U3
rlaHuMeTpuu. M3yueHue TeopeM O BBIUMCIEHUH OOBEMOB
[POCTPAHCTBEHHBIX TEJ, pEIICHUE 3a/1a4 Ha IPUMEHEHHE popmy
BbIUUCIIEHUST 00beMOB. I3yuenune QopMmyn Uisi BBIYHCICHUS
rIonIaiel MOBEPXHOCTEN MHOTOIPaHHUKOB U TeJl BpallleHusl.
(O3HaKOMJIEHHE C METOAOM BBIUMCIIEHHS IUIOLIAJN TOBEPXHOCTH|
cdepsl. Pemenue 3a1ay Ha BHIYMCIICHHE TJIOLIA/IeN TTOBEPXHOCTH|
[IPOCTPAHCTBEHHBIX TEJ

KOOp,Z[I/IHaTBI H BCKTOPLI

O3HAaKOMJICHHE C THOHSATHEM BCKTOpA. HSy‘IGHI/Ie ﬂeKapTOBOﬁ
CUCTEMBI KOOPAHWHAT B IMPOCTPAHCTBE, IIOCTPOCHHUE 10 3aJaHHBIM|
KOOpAUHATaM TOYCK H HHOCKOCTCﬁ, HaXOXKIACHUC KOOPAWNHAT
TOYCK.




Haxoxxnenne ypaBHEHUW OKPYKHOCTH, CQephl, IIJIOCKOCTH.
BoelunciieHre pacCTOSHUN MEKY TOYKAMH.

l3yueHne CBOMCTB BEKTOPHBIX BEJIWYMH, MPABUI PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPaBUJI HAXOXKICHUS
KOOPJIMHAT BEKTOpa B IIPOCTPAHCTBE, NpaBWI JEUCTBUM C
BEKTOPAMH, 33 JaHHBIMU KOOPJMHATAMH.

[IpuMeHeHre TeopuM TIpU PEIICHUM 3aJad Ha JEHCTBUS C
BeKTOpaMH. M3ydyeHue CKaasipHOro NPOU3BENEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHMs MpsAMOM M IUIOCKOCTH. [Ipumenenue
TEOpUU TIpU PELIEHUM 3a7ad Ha JACUCTBUS C BEKTOPaMHU,
KOOPJIMHATHBIA METOJ, IPUMEHEHNUE BEKTOPOB JUISl BBIUMCICHUS
BEJIMUYMH  yIJIoB W paccrosHui.  O3HakoMJIeHHE
ITOKa3aTeIbCTBAMU ~ TEOPEM  CTEPEOMETPUU O  B3aHUMHOM|
PacrojOXKEeHUN MPSAMBIX U IUIOCKOCTEM € HCIOJb30BaHUEM
BEKTOpPOB




YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHME ITPOIr'PAMMBI YYUEBHOM JUCIUILINHBI <MATEMATHKA :
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A; TEOMETPU S

Jlnst ocBoenne paboueir mporpammbl OY .03 «MartemaTuka: anreOpa ¥ Hadajga mare-
MaTudeckoro ananmsa; reomerpusi» B OI'BIIOY «CMoneHckuii 6a30BbIi MEIUITUTHCKUIN KOJIICIK
umenn K.C. KoHcTaHTHHOBOIY», peaau3yrolero o0pa3oBaTEbHYI0 MPOrpaMMy CpeIHEro
obmero obOpazoBanus B mpenenax ocBoenus OIIOII CIIO na 6a3e OCHOBHOrO OOIIEro
oOpa3oBaHusi ecTh Y4eOHbIII KaOWHET, B KOTOPOM MMEETCS BO3MOXKHOCTH OOECHEUUTh
oOyyaromuMmcsi cBOOOJIHBIA JocTynm B VIHTEpHET BO BpeMs Y4eOHOTO 3aHATUS U TEPUOA
BHEYUEOHO! JeSTEbHOCTH.

[Tomemenne kabuHeTa yaoBIETBOpsAET TpeOoBaHUsAM CaHHUTAPHO-3MHIEMHUOIOTHYECKIX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOPYIOBAaHUEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHUCIIE CICIUATU3NPOBAHHON y4eOHOH MeOenbio
U CpeACTBaMH OOY4EHHUsI, JOCTATOYHBIMU JJIs BBIMOJHEHHs] TPeOOBAaHUI K YPOBHIO MOATOTOBKHU
o0ydJarouuxcs.

B xabunere ectb MyJabTUMeAUHOE 000pyIOBaHUE, TOCPEACTBOM KOTOPOTO YUYaCTHUKU
00pa30BaTeNbHOT0 MPOIECCa MOTYT IIPOCMATPUBATh BU3YyalbHYIO0 HH(POPMALIMIO IO MaTEMAaTHKE,
CO3/1aBaTh MPE3EHTAINH, BUICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOIO M  MaTepUalIbHO-TEXHUYECKOTO 00ecredeHUs
nporpaMMbl  yueOHOW aucuuiUinHbl «MaTematuka: anreOpa W Hayala MaTeMaTU4ecKoro
aHaJIM3a; FTEOMETPUS» BXOJSAT:

. MHOTO(YHKIIMOHATbHBIA KOMIUIEKC MPENo/1aBaTes;

. HarjsHble 1OcOOMs (KOMIUIEKThl Y4eOHBIX TaOJMI, IJIaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YIYCHBIX-MAaTEMaTHKOB U JIp.);

. MH(}OPMaLIMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA;

. SKpPaHHO-3BYKOBBIE TOCOOUS;

. KOMIUIEKT TEXHHYECKOW TOKYMEHTAallMd, B TOM YHCJE MaclopTa Ha CpencTBa
00y4YeHMsI, ”HCTPYKLIUH 110 UX HCIIOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

. OuOIMoTEeYHBIN (POH/T.

B 6ubmuoteunsiit GoHA BXOAAT y4eOHUKH, ydeOHO-MeToauueckne KoMIueKTol (YMK),
o0OecrieunBaroIie OCBOEHME Y4eOHOM nucuuIuiMHbl «MartemaTuka: anaredpa W Havajia
MaTEMaTUYECKOTO  aHalnu3a; TEOMETPHs», PEKOMEHIOBAHHBIE WM  JOMYUICHHBIE U
HCIIOJIb30BaHUsl B MPO(eCcCHOHATBHBIX 00pa30BaTENbHBIX OpraHM3alMgX, pealn3yrolux o00-
pa3oBaTeNIbHYIO MPOrpaMMy cpesiHero obmiero oopazoBanus B npeaenax ocsoerus OIIOIT CITIO
Ha 0a3e OCHOBHOT'O 00IIEro 00pa3oBaHusl.

B npormecce ocBoeHHss mporpaMMbl yuyeOHOM IUCHMIUIMHBI «Matematuka: anredpa u
Hayaja MaTeMaTUYECKOro aHajiu3a; FeOMETPHs» CTYJEHTHI MOJIydatoT BO3MOKHOCTh JIOCTyNa K
AJIEKTPOHHBIM y4eOHBIM MaTepuajiaM IO MaTeMaTHUKe, UMEIOIMMCS B CBOOOJHOM JOCTYIE B
ceTu VIHTepHET (2JIEKTPOHHBIM KHUTaM, ITPpaKTUKyMaMm, TecTam, Marepuanam EI'D u ap.).



PEKOMEHAYEMAS JIMTEPATYPA

Jnst cTyAeHTOB

1.

2.

3.

Mopokosuu A.I'. AnreOpa U Havajsa maremMaTudyeckoro anaimza. B 2 4. Y. 1.
VYuebnuk (6a30Bb1it ypoBeHb) 10—11 kmaccer. M., 2014.

Mopoxosuu A.I. AnreOpa ¥ Hayala MareMaTH4ecKoro anamusa. B 2 4. Y. 2.
3amaunuk (6a3o0BsIid ypoBeHs) 10—11 kmaccsl. M., 2014.

Amanacan JI. C., Bymyzos B. ®., Kaoomyes C. b. u op. I'eometpus (6a30BbIit
ypoBenb). 10—11 kmaccel. — M., 2014,

Jns nmpenogasareneit

1.

2.

®denepanpHblil 3akoH 0T 29.12.2012 Ne 273-d3 «O6 ob6pazoBanuu B Poccuiickoi
denepauuny.

[Ipuka3z MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPXKICHUH (DeiepalbHOTO TOCYNapCTBEHHOIO 00pa30BaTENbLHOTO CTaHAAPTa
cpenHero (IOJHOT0) 00IIero 00pa3oBaHUSY.

[Tpuka3 MunucrepcrBa obpasoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHMun wu3MeHeHudd B [Ipuka3 MuHuctepcTBa 00pa3oBaHHUS UM HAYKH
Poccuiickoit @enepannu ot 17.05.2012 Ne 413 «O06 yrBepkaeHuun GeaeparbHOro
roCyJIapCTBEHHOT'O 00pa30BaTENIbHOTO CTaHAapTa cpenHero (MOJHOro) oOIIero
o0pa3oBaHU.

[Tucemo JlemapTameHTa TOCYAapCTBEHHOW MOMUTHUKA B cdepe MOATOTOBKU
pabounx kanpos u JI[1O MunuctepcTBa oopasoBanus u Hayku P® ot 17.03.2015
Ne 06-259 «Pexkomenpanuu 1O OpraHM3allMHM MOJYYEHHUS CpPEAHEro O0OIIero
o0pa3oBaHMs B IpelesiaX OCBOSHHS 00pa3oBaTENbHBIX MPOTPAMM CpEIHErO
npodeccuoHaIbHOr0 00pa3oBaHKMs Ha 0a3e OCHOBHOro 00Imero oOpa3oBaHHs C
ydgeroM TpeOoBaHHMH  (elepanbHBIX TOCYIapCTBEHHBIX  00pa30oBaTEIbHBIX
CTaH/IAPTOB W TONydyaeMoil mpodeccud WIM CIEUUATbHOCTH CPEIHETro
poheCCHOHATTLHOTO 00Pa30BaAHUSI.

HNHutepHeT-pecypcesl
1. www.fcior.edu.ru (MHpOpManMOHHBIE, TPEHHUPOBOYHBIE ¥  KOHTPOJbHBIC

MaTepHabl).

2. www.school-collection.edu.ru (Eaunas koyiekuuu nuppoBbIX 00pa3oBaTeIbHbBIX

pecypcoB).
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