PABOUYASI MPOTPAMMA OBILIEOBPA3OBATEJLHOM
YUYEBHOM AUCHUATLIAHBI

MATEMATHKA

npodeccus 15.01.05 Capmiuk pydHOH M YaCTUYHO MEXAHU3UPOBAHHOMN
CBapKu (HaIJIaBKH)



Pabouass mporpamma ydeOHOW AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE MPUMEPHOUN
nporpaMMbel  00IIe0o0pa3oBaTeNbHOM ~ y4eOHOHW  TUCITUIUIMHBI Maremaruka,
pexomeHoBaHHOW ~ DenepanbHBIM  TOCYJAPCTBEHHBIM  aBTOHOMHBIM  YUPEKICHHEM
«DenepanbHbI HHCTUTYT pa3BuTHs oOpa3zoBaHus» (PI'AY «DUPOy) ot 21 urons 2015r.(8
pen. 2017rona)

Opranuzanus-pa3padorunk: ¢umman BIIOY OO «['Ma3yHOBCKUH CEIbCKOXO03SHCTBEHHBIN
TEXHUKYM»

PazpaboTunku:

Kosanesa T.M., OpenoaaBaTeiib brmana BIIOY 00 «['1ma3yHOBCKHUN
CEIILCKOXO3SIMCTBEHHBIN TEXHUKYMY» OPIIOBCKOI 00J1aCcTH

®.11.0., y4eHasl CTeleHb, 3BaHKE, JOJDKHOCTh

PaGouass mporpamMmma pekOMeHJOBaHA IIMKJIOBOM KOMHCCHEH 00I11eo0pa3oBaTeIbHbIX
muctumuiiH BIIOY OO «I'na3yHOBCKUH CENbCKOXO3SMCTBEHHBINA TEXHUKYM»

Paccmotpena « 28y aBrycra 2019 . YTBepxkaaro
[Ipencenarens MUKIOBONH KOMUCCHH
00111€00pa30BaTENbHBIX UCLIUILIMH HAupekrop

£ Sty Casuna E.H. Cedeposa

. V{{ff «28» / aprycra 2019 .



1. HOACHUTEJBHAA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTebHOM  y4eOHOM — guciuiimHa — «Marematukay
npeHa3HaueHa ISl W3Yy4YeHHs MaTeMaTHKH B MPO(eCCHOHAIBHBIX 00pa30BaTENbHBIX
opraam3anusax CIIO, peanusyronmx o00pa3oBaTENbHYI0 MPOrpaMMy CpPEAHEro OOIIero
o0Opa3oBaHusl B TMpeeiiax OCBOCHHUS OCHOBHOH NpoQeccCHOHaIbHON 00pazoBaTeIbHON
nporpammbl CI1O (OITOII CITO) Ha 6a3e 0CHOBHOTO 00IIero o0pa3oBaHusl P MOATOTOBKE
KBaJIM(DULIMPOBAHHBIX PaO0UUX, CITY>KAIIHX.

[Iporpamma pa3pabotana Ha ocHoBe TpeOoBanuii D®I'OC cpeagHero oOmiero
o0pa3oBaHMs, NPEIbSBISIEMbIX K CTPYKType, COJEPKaHUI0O M pe3ylbTaTaM OCBOCHHUS
yueOHOM JOucHUIUIMHBI «MaremaTuka», B COOTBETCTBUM ¢ PexoMmeHmanusMu 1o
OpraHu3allii TOJlydeHHsT cpeaHero oOmero oOpa3oBaHUS B Ipelelax OCBOCHUS
00pa3oBaTeNbHBIX MPOTrpaMM CpeAaHero mnpodecCUOHAIBLHOTO O00pa3oBaHus Ha 0Oase
OCHOBHOTO 001Iero o0pa3oBaHHs C y4eToM TpeOoBaHUI (enepanbHBIX rOCyIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB WU Ioiy4aeMod rmpodeccun (muceMo JlemaprameHra
roCy/IapCTBEHHOU MOJIUTUKU B cdepe MoAroToBku pabdbounx kaapos u 10 MunoOpuayku
Poccun ot 17.03.2015 Ne 06-259).

Martemaruka siBisiercs GyHAaMeHTaIbHOU 0011e00pa30BaTeIbHON JUCIUILTUHON CO
CIIOKHBIIMMCS YCTOWYMBBIM COAEpNKAHHEM M OOIMMU TpeOOBAaHUSMHU K IOATOTOBKE
o0yJarouuxcs.

IIpu ocBoenun  mpodeccun  15.01.05 Cpapumuk  pydyHOl M YaCTUYHO
MEXaHU3UPOBAHHOW CBapku (HaIUIaBKM) MaTeMaTHMKa M3y4yaeTcsl Kak HpoQuibHas
ydeOHast AUCIUTUINHA. 3TO BBIpaXKAaeTCs B COACPKAHNU O0YUCHHUsI, KOTUIECTBE YACOB,
BBIJICIISIEMBIX HAa U3YYEHHUE OT/EIBHBIX TEM MTPOrPaMMEI, TITyOWHE UX OCBOCHHS CTYJACHTAMH,
o0beMe U XapakTepe NPaKTUUYECKUX 3aHATHUH, BUIAX BHEAYIUTOPHON CaMOCTOSTEIbHOMN
paboThI CTYJICHTOB.

OOme 1enu H3yd4eHUs MaTeMaTHUKU TPaJULMOHHO pEANIHU3YyIOTCS B UETBIPEX
HalpaBJICHUAX:

1) obmiee npeacTaBieHUE 00 UAETX U METOJaX MAaTEeMAaTHKU;

2) UHTEIJIEKTYyaJIbHOE Pa3BUTHE;

3) oBnameHne HEOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSMHU M YMEHUSIMU;

4) BocUTaTEIbHOE BO3/ICHCTBUE.

[Tpodmnuzanus nenei MaTreMaTuyeckoro oOpa3oBaHMs OTpaXkaeTcsi Ha BblOOpe
IPUOPUTETOB B OPraHU3aLMU Y4eOHOH NesATenbHOCTH oOyuarommxcs. i TeXHHUYECKoro,
npoduis npodeccHoHaAIBHOTO 00pa30BaHMs BBIOOD €N cMelaeTcs B MparMaTu4eckom
HalpaBJIeHUH, MPeTyCMaTPUBAIONIEM YCWJICHHE M PACIIMPEHUE MPHUKIATHOIO Xapakrepa
U3yYeHHs] MaTeMaTHKH, TNPEHMYIIECTBEHHON OpHEHTAIlMH Ha aNTOPUTMHUYECKHH CTHIIb
IO3HABATEIbHON NEITEILHOCTH.

N3ydyenne wmaremaTtuku Kak mnpoduiabHOW — oOmieoOpazoBaTeabHOW — y4ueOHOI
TUCHUTUTMHBIL,  YYATHIBAIONIEH cHenmu@uKy OcCcBaMBaeMOW CTyIeHTaMu Tpodeccui,

obecrieunBaercs:
. BBIOOPOM PA3JTUYHBIX MOAXOJIOB K BBEICHHUIO OCHOBHBIX MTOHSITHI;
. GopMHpOBaHHEM  CHUCTEMBl  YYE€OHBIX  3aJaHHii,  O00OECIICYMBAIOIINX

3(1)(1)CKTI/IBHOG OCYLICCTBJICHHUC BBIGpaHHLIX LEJICBBIX YCTAHOBOK;



. o0oraleHleM CeKTpa CTUIIeH yueOHOH 1eATeNbHOCTHU 3a CUET COTIacOBaHMs
C BEIYIIUMH JCATEIbHOCTHBIMA XapaKTEPUCTUKaMHU BBIOpaHHOH mpodeccun.
[IpodunbHas cocTaBnsiomas OTpakaercs B TPeOOBaHMSAX K  IMOATOTOBKE

o0yyJaromxcs

B YAaCTHU:

. oOmield CUCTeMBbI 3HAaHUWI: COAEpIKATEIBbHBIC MPHUMEPHl HCIIOJIE30BAHHS
MaTeMaTHYECKUX UCH U METOJIOB B TPOPECCHOHALHON JICATEIILHOCTH;

. YMEHUH: pa3inyue B ypOBHE TPEOOBAaHWU K CIIO)KHOCTH IPHMEHSIEMbIX
QITOPUTMOB;

. NPAaKTUYECKOTO HCIOJb30BAHUS MPUOOPETEHHBIX 3HAHUM M yMEHHI:

WHAUBUIYAILHOTO Y4€OHOTO OMBITA B TOCTPOCHUN MATEMATHUYECKUX MOJICJICH, BEITIOTHECHUH
HCCIIEI0BATEIBCKUX IIPOEKTOB.

Conepxanne y4eOHOM AMCIUIUIMHBI pa3pabOTaHO B COOTBETCTBUHM C OCHOBHBIMH
COJIepKaTeNbHBIMU JIMHUAMU 00Y4YEeHUS MAaTEMATHKU:

anreOpanyeckas JIMHHS, BKJIIOYAIONIAs CHCTEMATH3AlMI0 CBEACHHM O YHCIaX;
U3Y4YEeHHE HOBBIX U 0000IleHHE paHee W3YYCHHBIX oOIepaiuil (BO3BeJCHHE B CTEIEHb,
U3BJIEYCHHE KOPHS, JTorapuMUpoBaHUe, CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC U 0OpaTHbIE
K HUMM); U3y4EHHE HOBBIX BHJIOB YHCIIOBBIX BBIPAKCHUU U (OPMYI; COBEPIICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIBTYPbI, PACIIMPEHUE U COBEPIICHCTBOBAHUE
anredpandeckoro amnmnapara, cOPMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHUE K
PELICHUIO MATEMATUYECKUX U MTPUKIIAIHBIX 33/1a4;

- TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUSA, BKJIOYAIONIAs CHUCTEMATU3AIMNI0 U
pacuiupeHne CcBeIeHUW O (YHKIHUSAX, COBEPIIEHCTBOBaHHE TpadUUeCKHX YMEHUIA;
3HAKOMCTBO C OCHOBHBIMH HJIEIMH W METOJaMH MaTEeMaTHUYeCKOro aHain3a B oObeMe,
MO3BOJISIIOIIEM  MCCJIEIOBAaTh  JJIEMEHTapHble (YHKIMM W pemiath  IPOCTeHIne
reoMeTpuueckue, Gu3NYeCcKue 1 Ipyrue NpuKiIaaHble 3a/1a4u;

- JVMHHUS YpaBHEHUHW W HEPABEHCTB, OCHOBAHHAs HAa IIOCTPOCHUU U
UCCIIEJOBAaHUM MaTEeMaTHYEeCKHX MOJIelel, mepecekaromascs ¢ anredpandeckol u
TEOPETUKO-(PYHKIIMOHAIBHON JHHUSMH M BKIIOYAIOIIasl Pa3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKU airebpandeckux MpeoOpa3oBaHUN Ui pEIIeHHUs YpaBHEHHH, HEPaBEHCTB U
cucteMm; (GOPMHUPOBAHHE  CIIOCOOHOCTH CTPOUTh U  HCCIENOBaTh  MpocCTeiime
MaTeMaTUYeCKUe MOJEIM NpPU PEUIEHWH NPUKIAIHBIX 3a4ad, 3aJad HU3 CMEXHBIX U
CIIELIMAIbHBIX TUCIUILINH;

- reoMeTpuyecKasl JIMHUSA, BKIKOYAKONIAs HarJJAHbIE IPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTYpax M U3YYeHHE HX CBOWCTB, (OPMUPOBAHHE U pa3BHUTHE
MPOCTPAHCTBEHHOTO BOOOpaXEHHsI, Pa3BUTHE CIIOCOOOB TE€OMETPUYECKUX H3MEPEHHH,
KOOPAMHATHOTO W BEKTOPHOTO METOJIOB [JII PEIICHHS MAaTeMaTUYECKUX W TMPHUKIAJIHBIX
3az1ayg;

- CTOXACTHYECKas JTMHUS, OCHOBAHHAS HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
MIPEJCTaBICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAOIIET0 MUpA.

B TematnueckoM TuraHe mporpamMmbl yU4eOHBIM Marepuan MpeAcTaBiIeH B (Qopme
YEpeMYIONIETocs] pa3BEePThIBAaHUS OCHOBHBIX COJACPIKATEIBHBIX JUHUN (aJredpandecKkon,
TEOPETHKO-(PYHKITNOHATHHOM, YpaBHEHUH 51 HEPaBEHCTB, r€OMETPUYECKO,
CTOXACTHYECKOH), 4TO MO3BOJIIET TMOKO HMCIOJIb30BaTh UX PACIIOJIIOKEHUE U B3aUMOCBS3b,
COCTaBIATh paboumii KaleHIAPHBIM IUIAH, MO-pa3HOMY dYepedys y4deOHble TeMbl (TJIaBbI
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y4eOHMKa), YIUTHIBAs TIIyOWHY M3YYCHHS MaTepHaja, ypPOBEHb IOATOTOBKU CTYAEHTOB IO
npe/IMeTy.

MareMaTHKa BXOAUT B COCTaB 00LIMX 0011e00pa30BaTeIbHBIX YUCOHBIX JUCLIHUIIIHH,
dbopMupyeMbIX U3 00s3aTeNbHBIX  mpeaMeTHeix obnacter PI'OC cpeanero o01ero
oOpazoBanus, ais npodeccuit CIIO cooTrBeTcTBYyromero npoguis mpodeccHoHaTBHOrO
oOpazoBaHwUs.

OcBoenue copepkaHus ydeOHOW mucuuIuimHbl «MaremaTtuka» o0ecreynBaeT
JOCTHKECHHUE CTYACHTAMU CIIEIYIOMINX PE3YJIbTaTOB:

JIMYHOCTHBIX:

—— c(hOpMHPOBAHHOCTh MPEJICTABICHUI O MAaTEMaTHKE KaK YHHBEPCAILHOM SI3BIKE
HaYKH, CPE/ICTBE MOJICITUPOBAHUS SIBJICHUI U TIPOLIECCOB, UICAX U METOAAaX MATEMATHUKH;

—— MOHUMAaHUE 3HAYMMOCTH MAaTEMAaTUKHU ISl HAay4YHO-TEXHUYECKOrO Iporpecca,
c(OPMUPOBAHHOCTh OTHOIICHUSI K MAaTEMAaTUKE KaK K YaCTH OOIEUSIIOBEYECKON KYJIbTYPHhI
yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTH MaTEMaTHUKH, YBOJIIONNEH MaTeMaTHYeCKUX UCH;

—— pa3BUTHE JIOTMYECKOTO MBIIUICHHs, IPOCTPAHCTBEHHOTO BOOOpPaKEHHUS,
ITOPUTMHUYECKOH KYJIBTYphl, KPUTHYHOCTH MBIIUICHUS HA ypPOBHE, HEOOXOIUMOM JUIS
Oynymeid npodecCHOHANBHOW JEATEIBHOCTH, sl NPOJNODKEHHS O00pa3oBaHUS U
camMo00pa3oBaHus;

—— OBJIaJICHAE MATCMaTHYCCKHMMH 3HAHUSMH W YMCHUSMHU, HEOOXOIUMBIMHU B
MOBCETHCBHOM JKU3HH, JUII OCBOCHHS CMEXKHBIX €CTECTBCHHO-HAYYHBIX JUCIMIUIAH M
TUCHUTUTMH TPO(ECCHOHATIBHOTO [HKJIA, JJIs TOJY4YeHHs oOpa3oBaHWs B OOJIACTSIX, HE
TpeOYIOIUX YriayOJIeHHOW MaTeMaTHIECKON ITOATOTOBKH;

—— TFOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUH BCEH JKM3HHU; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY 0Opa30BaHHIO Kak
YCJIOBHIO YCTICIIHOW MPO(ECCHOHANBEHOM M 00IIeCTBEHHOH IS TENBHOCTH;

—— TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIbHOW TBOPYECKOW M OTBETCTBEHHOW
JIeSTENIbHOCTH;

—— TOTOBHOCTh K KOJUIGKTUBHOH pPabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pa3zoBaTenbHON, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-MCCIEI0BATEIbCKOM, MPOCKTHON U
JPYTUX BHIAX JIESITEIbHOCTH,

—— OTHOILIEHHE K MPO(ECCHOHATBHON JESTETHHOCTH KaK BO3MOXKHOCTH y4acTHs B
pELIeHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHATBHBIX TPOOIIEM;

MeTanpeaMeTHbIX:

—— yYMEHHE CaMOCTOSITEIIHO ONPENENATh LENH JACATEIBHOCTH U COCTABIAThH IUIAHBI
JIeSITEIbHOCTH, CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JIeSTeNIbHOCTh; HMCIOJb30BaTh BCE BO3MOXKHBIC PECYPChI JUIS TOCTHIKCHHS MOCTaBJICHHBIX
1eJiel ¥ pean3alliy TUIAHOB JIeSITEIbHOCTH; BBIOUPAThH YCICIIHBIC CTPATETHH B PA3IMIHBIX
CHUTYaIHSIX;

—— YMEHHE NPOJYKTUBHO OOLIATHCS U B3aUMOCHCTBOBATh B MPOIIECCE COBMECTHOM
NeATENIbHOCTH, YYHUTBHIBATh MO3HMIUH JPYrHX YYAaCTHUKOB JEATEIBHOCTH, 3(PQEKTUBHO
pa3pemarb KOH(IUKTEI;

—— BJIaJICHUE HAaBBIKAMU IT03HABATEILHOM, y4eOHO-MCCIIe0BATENbCKOM U IPOSKTHON
JIeATEIbHOCTH, HaBbIKAMU pa3pelieHus] MpoOJieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSATEIFHOMY TIOMCKY METOJOB pENICHHS MPAKTUYEeCKUX 3a/1ad, PUMEHEHHIO
Pa3INYHBIX METOJIOB TO3HAHMS;



—— TOTOBHOCTb U  CIIOCOOHOCTb K CaMOCTOATENbHOM  MH(OpPMALMOHHO-
[IO3HABATEJIbHON JIEATENBHOCTH, BKJIIOYAas YMEHHE OPHUEHTHUPOBATHCA B  Pa3IMUYHBIX
UCTOYHMKAX HH(OpMAIMK, KPUTHYECKH OIEHMBATh M WHTEPHPETHPOBATH WH(POPMAIHUIO,
[I0JIy4aEMYI0 U3 Pa3JINYHBIX HCTOYHUKOB;

—— BJIQJICHUE SA3BIKOBBIMU CPEJCTBAMH: YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIararb
CBOIO TOUKY 3PEHHUs, UCII0JIb30BATh a/IeKBATHBIE SI3bIKOBBIE CPEJICTBA;

—— BJIaJICHHE HAaBbIKAaMM II03HABATEJILHONW pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUH M MBICIMTENbHBIX MPOLIECCOB, MX PE3YJIbTaTOB M OCHOBaHWM, I'PaHMIl CBOETrO
3HaHWS U HE3HAHM, HOBBIX MI03HABATENIbHBIX 33/1a4 U CPE/ICTB Ul UX JOCTH)KEHUS;

—— IeNICYCTPEMJICHHOCTh B MOMCKAX W MPHUHITUU PEIICHHH, COOOPa3UTENbHOCTD U
UHTYHUIHS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABICHUH; CHOCOOHOCTh BOCIPUHHMATH
KpacorT

npeAMeTHBIX:

— c(OpMUPOBAHHOCTh MPEJACTABICHUI O MaTeMaTHKE KaK YacTH MHPOBOIi
KyJIbTYypbl M MECT€ MAaTeMaTHMKH B COBPEMEHHOW LMBMIIM3ALMU, CIOCO0aX ONHUCAHMS
SBJICHUH PeajbHOTO MHUpa HA MaTEMaTUYECKOM SI3bIKE;

—— c(hOpPMHUPOBAHHOCTb MPEJCTABICHUA O MaTEMaTHYECKUX MOHATUAX Kak
BOXHEHIINX MaTeMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OMNKMCHIBaTh M HM3ydaThb Das3HbIC
IPOLECChl U SBJIEHUS; IOHMMAHME BO3MOXHOCTU aKCHOMAaTHYECKOIO IOCTPOCHUS
MaTE€MaTU4YECKUX TEOPH;

—— BJIQJICHME METOJAaMU JI0Ka3aTEeJIbCTB W QJITOPUTMOB PELICHUS, YMEHHE HX
HIPUMEHSTh, IPOBOJUTH JOKa3aTENIbHbIE PACCYKACHUS B XO/1€ PELICHUs 3a/1a4;

—— BIQJCHME CTaHJAPTHBIMM  TpUEMaMM  pEIICHUS  palUOHAJIbHBIX U
UppallMOHATIBHBIX, IIOKA3aTeNbHbIX, CTENEHHbIX, TPUTOHOMETPHUUECKUX YpPaBHEHUH WU
HEPaBEHCTB, UX CUCTEM; MUCIOJIb30BAHUE IOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIIE
JUIS IOUCKA MYTH pellieHHs ¥ WITIOCTPAlMY PeLIeHNs ypaBHEHUI 1 HEPaBEHCTB;

—— ¢(OopMHPOBAHHOCTh TPEACTABIECHUII 00 OCHOBHBIX MOHATHUIX MaTEeMAaTUYECKOTO
aHaJIM3a U UX CBOICTBaX, BJAJE€HHE YMEHHEM XapaKTepHU30BaTh IOBEIEHUE (PYHKIIHUH,
MCIIOJIb30BaHUE TIOJTYYCHHBIX 3HAHUM JUIsl OMUCAHMsI U aHaJIN3a peabHbIX 3aBUCUMOCTEN;

—— BJAJCHHE OCHOBHBIMH TIOHSATHSAMH O IUIOCKAX U TPOCTPAHCTBEHHBIX
reoMeTpuuecKkux (urypax, HMX OCHOBHBIX CBOMCTBax;  C(OPMHUPOBAHHOCTh  YMEHHUS
pacrio3HaBaTh TeOMETpHuYeckhe (UIypbl Ha uepTexax, MOJEISIX M B peallbHOM MHpE;
NPUMEHEHHE HU3YYEHHBIX CBOMCTB TreomeTpuueckux ¢uryp u ¢opmyn A pemeHus
reOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIepKAHUEM;

—— c(QOpPMHpPOBAHHOCTb  MPEACTABIECHUN O IMpolieccaX M SIBICHUAX, HUMEIOIINX
BEPOATHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHUPE, OCHOBHBIX
MOHATUAX JJIEMEHTAPHOW TEOPUU BEPOATHOCTEH; YMEHHWHW HaXOJUTh W OLICHUBAaTh
BEPOSITHOCTH HACTYIUICHUSI COOBITHH B TIPOCTEHININX MPAKTHYECKUX CHTYallUsX ¥ OCHOBHEIC
XapaKTEPUCTHKH CITyYalHBIX BEIINYHH;

—— BJIaJIeHUE HABBIKAMU HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpH
pellIeHnN 3a1ay.

IIpu peanuzanuu conepkaHus 00IIE00pPa30BaTENbHON y4eOHOW IUCIUILTUHBI
«Marematuka» B npeaenax ocBoeHuss OIIOII CIIO Ha 6a3e OCHOBHOrO OOIIEro
oOpazoBaHusi C TodMydeHHeM cpenHero ooOmero o6pasoBanus (ITIIKPC, IITIICC3)
MaKcUMaJibHas yueOHast Harpy3Ka OO yJaronIuXcsi COCTABIISACT:



510 gacoB, U3 HHUX

aymuTopHas (oOs3aTenpHasi) Harpy3ka OOYYarOIIMXCS, BKJIIOYAs MPAKTHYECKUE
3ausaTusi, — 340 Jacos;

BHEAYJIMTOPHASI CAMOCTOsITeNIbHAsE paboTa cTtyaeHToB — 170 wacos.

Nzydyenne  oOmeoOpa3oBaTenbHOM — y4eOHOW — muciuruimHbl  «MaTemaTuka
3aBepIIaeTCs TIOJBEICHUEM UTOTOB B (hOpMe IK3aMEeHa.



2. TEMATHYECKHUM IIJIAH OBIIIEOBPA3OBATEJIBHOM YYEBHOM
JTUCHUILINHBI «MATEMATHKA»

KomngectBo aynutopubix pabot | CamocTto
Maxkcuman | npu ouHoi popme o0ydyeHHMsI ATEIbHAS
HaumeHoBanue pas3genoB u TeEM
YPOKOB bHas Bcero |JI3 |13 | KypcoBsie | pabota
Harpyska paboThI
(IpOEKTHI)
Baenenue 4 4
PazButne nouarus o yucie 22 16 4 6
Kopnu, crenenu u torapudmsl 52 36 16 16
[Tpsimble M IJIOCKOCTH B 36 24 6 12
POCTPAHCTBE
KomOunaTopuka 20 16 4 6
KoopauHatsl 1 BEKTOpBI 34 22 6 12
OCHOBBI TPUTOHOMETPUU 58 40 10 18
QDyHKIUHU U TpapuKu 45 30 8 15
MHoOrorpaHHUKH U KpyTJble Tela 102 52 12 42
Hayvaina MaTeMaTH4eCKOIro 47 32 12 15
aHaym3a
WHTerpan u ero npuMeHeHne 27 22 8 5
DNEeMEHTBl TEOPUH BEPOSTHOCTEN 18 16 2 8
Y MaTeMaTU4YCCKON CTATUCTHKH
YpaBHEHMs 1 HEPABCHCTBA 45 30 14 15
Hroro 510 340 102 170




3.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM
JAEATEJIBHOCTHU CTYJAEHTOB

Conepxanue 00ydeHHs

XapakTepuCTUKa OCHOBHBIX BHJIOB  JICSITEIILHOCTH
CTYJEHTOB

Beenenue O3HaKOMJICHHUE C POJIbI0 MATEMATHKH B HayKe, TEXHUKE,
SKOHOMHUKE, HWH(POPMAIMOHHBIX  TEXHOJOTHAX U
MPAKTHUYECKOH nesTebHOCTH. O3HAKOMIICHHE C IIETISIMHU
W 3aJayaMd HW3y4YeHHs MAaTEeMAaTWKUA T[PH OCBOCHUHU
npodeccuit CI1O u cnermmansrocteit CITO.

AJITEBPA

Pazputne NoHATHS O 4HCIIC

Breimonmuenue  apudMeTrHueckux — IeHCTBUHN Ham
YHCJIaMH, COYeTas YCTHbIE U IHCHbMEHHBIE IPHEMBI.
Haxoxnenne

NpUONMKEHHBIX 3HAYEHUH BEJIMYMH W MOTPEIIHOCTEH
BbIUMCIEHUH  (aOCONMIOTHOM M OTHOCHTENBHOW);
CpaBHEHUE YHCIOBBIX BbIpakeHUU. HaxoxzaeHue
omuOOK B  TpeoOpa3oBaHUAX W  BBIYUCICHUSX
(OTHOCHTCS KO BCEM IIYHKTaM IPOTPamMMBbl).

KopHnu, crenenu, norapupmol

O3HakoMIIEHHE C TTIOHATHEM KOpHA N-i CTENEeHH,
CBOMCTBAaMH PaJUKaJIOB U MPaBWIAMU CPAaBHEHUS
KOpHEH.

®opMmyarpoBaHHE ONpeIeTeHHs KOPHS U CBOMCTB
KOpHEH. Beruncnenue u cpaBHEHHE KOPHEH,
BBITIOJTHEHHUE MTPUKUIKY 3HAYEHHSI KOPHSL.
[IpeobOpazoBaHye YNCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
CoZiepXKallluX paJuKaibl. BeIlTONHEHNE pacyeToB 110
(dhopmynaM, conepKamuM paguKalbl,

OCYIIECTBIISISI HEOOXOIUMBIE MTOJICTAHOBKH U
peodpa3oBaHusl.

Onpenenenne paBHOCUIBHOCTH BBIPAYKEHUH €
paaukanamu. Pemenve nppaioHaIbHBIX YPaBHEHHH.
O3HaKOMIIEHHE C TTOHSITHEM CTETEeHHU C JIEHCTBUTEIbHBIM
[TOKa3aTeNeM.

HaxoxneHne 3HaueHn# CTENEHH, NCIOB3Ys IPU
HEOOXOIMMOCTH HHCTPYMEHTAIILHBIE CPEJICTBA.
3anuceiBaHNE KOPHA N-if CTETIEHU B BUJIE€ CTETIEHU C
IpoOHBIM MOKa3aTeneM u Hao0opoT. PopMmysinpoBaHue
CBOMCTB

cTerneHel. Beraucinenue cTenesei ¢ paluoHAIbHbIM
[T0Ka3aTeNeM, BBIITOJIHEHUE TPUKUAKHN 3HAUYCHUS
CTelleHH, cpaBHeHUe creneHeil. [IpeodpazoBanue
YHUCIIOBBIX M OYKBEHHBIX BBIPAYKEHHUH, COAEPIKAIIUX
CTETEHH, IPUMEHSS CBOWCTBA. PelieHne mokaszaTesIbHbBIX
YpaBHEHUM.

O3zHakoMIIEHHE C TPUMEHEHNEM KOpHEH U CTeNeHe! npu
BBIYMCIICHUH CPEHUX, ICJICHUU OTPE3KA B «30JI0TOM
cedyeHumn». Perenne npukinaaseIx 3a1a4d

HAa CJIO’KHBIE IPOLIEHTBHI.

[IpeoOpaszoBanue anredOpandecKux
BBIPAKCHHUN

Brimonnenne mpeobpa3zoBaHuii BEIPaKEHHH,
npuMeHeHne GopMyI, CBSI3aHHBIX CO CBOWCTBAMU
CTETIeHeH U JIorapuQMoB.

Onpenenenne 00JIaCTH TOMyCTUMBIX 3HAYSHUN
JIOTapUPMHUIECKOTO BhIpaKeHHs. Pemenne
JIorapu(MUYECKUX YPaBHEHUH.

OCHOBBI TPUT"TOHOMETPUH




OCHOBHBIE ITIOHITUSA

N3ydeHne paguaHHOrO METOAA U3MEPEHMS YTIIOB
BpalleHusl.

U ux cBs3u ¢ rpagycHoit mepoil. M3o0paxenne

YTJIOB BpallleHUs Ha OKPY>KHOCTH, COOTHECEHUE
BEJIMYMHBI yTIIa C €ro PacloI0KEHHEM.
DopMyIHPOBAHUE ONPEAECICHUA TPUTOHOMETPUYECKUAX
(YHKUWH 1 YTIIOB TOBOPOTA U OCTPBIX YTIJIOB
MPSIMOYTOJIFHOTO TPEYTOIbHUKA U OOBSICHEHHE HX
B3aMIMOCBSI3H.

OCHOBHBIE TPUTOHOMETPHUUICCKUE TOXKIACCTBA

[IprMmeHneHne OCHOBHBIX TPUTOHOMETPHUIECKHUX
TOXK/IECTB /ISl BEIUMCICHUS 3HAYCHUI
TPUTOHOMETPUIECKIX (PYHKIMHA TTO OTHOM U3 HUX.

IIpeobpazoBanmst MPOCTEHIITHX
TPUTOHOMETPUICCKUX BhIPAKCHUN

W3zyuenne ocHOBHBIX (pOPMyYIT TPUTOHOMETPUH:
(hopMyIBI CIOKEHUs, yIBOCHUS, IPeoOpa3oBaHus
CYMMBI TPUTOHOMETPHYECKUX (DYHKIIMU B MPOM3BEACHHUE
1 TIPOU3BEICHUS B CyMMY U IPUMEHEHHE pU
BBIYUCIICHUY 3HAUYCHHUS TPUTOHOMETPHYECKOTO
BBIPQKEHHS U YIIPOLIEHUS

ero. O3HaKOMIJICHHE CO CBOMCTBAMH CUMMETPUU

TOYEK Ha CIMHUYHON OKPY>KHOCTH U IPUMEHEHHE

WX JJIsl BBIBOJIA POPMYJIT IPUBEICHHSI.

IIpocreiimme TPUrOHOMETPUYECKUE
YpaBHEHUS 1 HEPABEHCTBA

Pemrenue mo ¢opMyinaM 1 TPUTOHOMETPHUECKOMY KPYTY
MPOCTEHIINX TPUTOHOMETPUIECKHIX

ypaBHeHu#. [I[puMeHeHne 00X METOIOB PEIICHHS
ypaBHEHUH (IIpUBeneHUE K THHEHHOMY,

KBaJIpaTHOMY, METOJ, pa3i0XKeHHs Ha MHOXKUTEIH,
3aMeHBbI IEPEMEHHON ) MIPH PEIICHUH
TPUTOHOMETPUUYECKUX YPABHEHUN. Y MEHUE

OTMEYaTh Ha KPyre PEeLICHUs IPOCTEUINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIIa

O3HaKOMJIEHHUE C TIOHSITHEM OOpaTHBIX
TPUTOHOMETPUYECKUX QYHKIHUH. 3ydeHne
OINpeAeNeHNH apKCHUHYCa, apKKOCHHYCa,

apKTaHreHca Yucia, GopMyITUpOBaHUE HX,
n300paKeHrne Ha eIMHUYHON OKPY)KHOCTH, TIPUMEHEHHUE
IIpU pELIEHUN YPABHEHUM

OYHKINU, X CBOUCTBA U TPAGUKU

@Oynkuun. [loHsTHE O HEMPEPHIBHOCTH
GyHKIMH

O3zHaKkOMIIEHHE C TTOHITHEM TIepEMEHHOMH,

NIpUMepaMH 3aBUCUMOCTEN MEXK]ly [IEPEMEHHBIMU.
O3HaKOMJICHHUE C TIOHATHEM rpaduKa, OTpeieieHUe
MPUHATICKHOCTH TOYKH IPadUKy QYHKITUH.
Ompenenenue 1o Gopmysie IpOCTEHIIEH 3aBUCUMOCTH,
BUIa ee rpaduka. Beipaxkenue o ¢popmye o qHON
nepeMeHHoM yepe3 npyrue. O3HaKOMIICHUE ¢
ornpeeieHneM QYHKINH, GOPMYINPOBAHUE €TO.
Haxoxmenue 001acT onpeneneHust U 001acTu
3HAYCHUH (DYHKITUU

CgoiictBa QpyHkumu. I'paduueckas
uHTepnperanys. [Ipumepsl GyHKIIMOHATLHBI
3aBHCUMOCTEH B peallbHBIX ITPOIIECcCcax U
SIBJICHUSIX

O3HakoMIiIeHHE ¢ TpUMepaMi GYHKIMOHAIBHBIX
3aBHCHMOCTEN B PEAJbHBIX MPOIECCaxX U3 CMEKHBIX
mucturinH. O3HaKOMIJIEHHE C IOKa3aTeNbHBIMH
pacCyXI€HUSIMHU HEKOTOPBIX CBOMCTB JIMHEHHOM U
KBaJpaTUYHON QYHKIHIA, TPOBEICHNE

HCCIIEAOBAHMSI TMHEHHOHM, KyCOYHO-THHEHHOU, TPOOHO-
JUHEHHON M KBagpaTHYHON (PYHKIMH, TOCTPOEHHE UX
rpa¢uxos. Iloctpoenue u utenne rpapuKoB QyHKLIUH.
Wccnenopanne Gynakimn. CocTaBieHne BUTIOB QYHKITAH
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0 JaHHOMY
YCIIOBHIO, PEIICHUE 3a1a4 Ha IKCTPEMYM.
Brinmonnenne npeoOpa3oBanuii rpaduka GyHkumm.

OO6patHbie GyHKIUH

Uzyuenne noustus oOpaTHoil QpyHKIMY,
oTIpe/ieICHIE BUIA U TTOCTpOeHHE rpadka 00paTHOM
(hyHKIIMH, HAXO0XKIEHUE ee 00IaCTH OMpPEIeICHUs U
oOnactu 3HaueHuil. [Ipumenenne cBOUCTB QyHKIMH
MIpU UCCIIeOBaHUM YPaBHEHUH U PELICHUH 3a1a4 Ha
skcTpemyM. O3HAKOMIICHHE C TIOHSTHEM CIOXHON
(hyHKIHH.

Crenennble, TOKa3aTelbHbIC,
norapu(MUYEeCKie U TPUTOHOMETPHIECKIE

(GyHKITHH.
OO0patHbie TPUrOHOMETpHUYECKHE QPYHKINH

Brruncnenne 3HaueHni GyHKIUHI 110 3HAYSHUIO
apryMeHTa.

OmnpeneneHre MOJIOKEHIS TOYKH Ha TpadHKe 1Mo ee
KoopAnHaTaMm u Haobopot. Mcrnonp3oBaHHe CBOKCTB
(GyHKUMH 11 CpaBHEHUS 3HAUYCHUH CTENICHEH U
norapudmos. [locTpoenne rpadhkoB CTETIEHHBIX
norapupmudeckux QyHKIMN. Pemenne noka3aTeabHbIX
U JIorapu(pMHUUECKUX YpaBHEHHI 1 HEPABEHCTB IO
M3BECTHBIM anroputMaM. O3HaKOMJIEHHE C IOHATHEM
HEMPEePBIBHON MEPUOIUIECKO (PYHKIINH,
(dhopmynupoBaHHe CBOWCTB CHHYCa U KOCHHYCA,
nocrpoenre ux rpadpukos. O3HAKOMIICHHUE C TIOHITHEM
rapMOHHYECKUX KoJieOaHUH 1 TpUMEpaMu
FapMOHHYECKUX

KOJIeOaHUH [T OTIMCAHUS IPOLIECCOB B (DUBHKE U
IOpyrux obnactax 3HaHusl. O3HaKOMJICHHE C IOHATHEM
Pa3pBIBHOI MepHOANYEcKOr (QyHKITHH,
(dhopMynupoBaHHe CBOWCTB TaHTE€HCA M KOTaHT€HCa,
nocrpoeHre ux rpaguxos. [IpuMeHnenne cBOHCTB
(hyHKIMI U1 CpaBHEHUS 3HAYCHUN
TPUTOHOMETPUUECKUX PYHKIUHA, PEHICHUS
TPUTOHOMETPHUUYECKHUX ypaBHEeHUH. [TocTpoeHune
rpaduKoB 00paTHBIX TPUTOHOMETPHUYECKHX

¢dbyHKIMH 1 onpeeneHne 1o rpadhukaM uX CBOMCTB.
BrinonHenne npeoOpa3zoBaHus rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

HOCJ’IGI[OBaTeJ'ILHOCTI/I

O3HaKOMIJIEHHE C MIOHSATHEM YHCIOBOM
MOCJIE0BATEILHOCTH, CIIOCO0aMH €€ 3aIaHusl,
BBIYHCJIEHUSIMU €€ YJIEHOB.

O3zHakoOMJIEHHE C TIOHATHEM TIpe/ieria
MOCIEN0BATEILHOCTH.

O3HaKOMJICHHE C BBIYMCICHUEM CYMMBI
0OECKOHEYHOTO YHCIIOBOTO Psifia Ha MpUMEpe
BBIYHCJICHHUS CyMMBI OECKOHEUHO yObIBaroIIeH
FeOMETPHYECKOM Iporpeccuu. Perienre 3a1ay Ha
MpUMEHEHHE POPMYJIbl CYMMbI OECKOHEYHO
yOBIBaIOIIEH TeOMETPUIECKON POTPECCHHU

HpOI/I3BO,Z[Ha$I " €C MPUMCHCHUC

O3HaKOMJIEHHUE C TIOHSATHEM NTPOU3BOTHOH.
Nzyuenne u hopMyIHpoOBaHUE €€ MEXaHUIECKOTO U
reOMETPUUYECKOTI0 CMBICTIA, H3YUEeHHUE aIrOpUTMa
BBIYUCIICHUS IPOU3BOAHOM Ha MIPUMEPE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH M YTIIOBOTO Ko3(duiineHTa
kacarenbHON. CocTaBlieHHE YpaBHEHUS
KacaTeJIbHOH B 001IeM BHUE. Y CBOCHHE IPaBHII
muddepeHInpoBanus, TAOIUILIBI TPOU3BOJHBIX
IEMEHTAPHBIX (PYHKIMH, IPUMEHEHHE JUIS
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muddepeHunpoBanus GYHKIUHA, COCTaBICHUS
ypaBHEHHUS KacaTelbHOU. M3yueHue TeopeM o CBA3U
CBOWCTB (PyHKIIMU ¥ TPOU3BOJHOH, (HOPMYIHPOBKA UX.
[IpoBenenue ¢ MOMOILBIO TPOU3BOAHOM

uccienoBanns (yHKINH, 3aJJaHHON (GOPMYIIOH.
YcTaHoBIeHHE CBSA3M CBOMCTB (DYHKITUU U TPOU3BOTHOM
o ux rpadukam. [I[ppumeneHne Npou3BOAHON ISt
pelieHus 3a7a4y Ha HaxoXJIeHHE HauOOIbIIeTo,
HanMEHBIIIEr0 3HAYCHUS U Ha HaXOXKJIEHHE dKCTpeMyMa

IlepBooOpa3Hasi 1 HHTETpaT

O3zHaKkOMIIEHHE C TIOHATHEM UHTETpaja u
epBOOOPa3HOM.

Wzydenne npaBuiia BEIYHCICHUS TEPBOOOPAZHON U
TEOPEMBI

Herotona—JleiiOnnna. Pemenue 3amayd Ha cBA3b
MepBOOOpa3HON U ee TPOU3BOJHOM, BEIYUCIICHHE
repBooOpa3HoO 1t JaHHOM PpyHKIMHU. Pemenne 3amaq
Ha NpUMCHCHUEC UHTETpaia JJId BBIYUCICHUA
(hM3MYECKUX BEJIMYWH M IIOIIAIeH

YPABHEHNA 1 HEPABEHCTBA

YpaBHEHHUS U CUCTEMbl YPABHEHUI
HepaBeHCTBa U CUCTCMbI HCPABCHCTB C ABYMN
MEPEMCHHBIMHA

O3HAKOMIIEHHE C MPOCTEHUIINMU CBEICHUSMU O KOPHSX
anreOpanvecKux ypaBHEHHMH, MOHATHSIMH HCCIICOBAHUS
YPAaBHEHUM U CUCTEM ypaBHEHUM.

N3yuenue Teopuu pPAaBHOCHIBHOCTH YpPaBHEHUH U €€
MIPYMEHEHUS. IToBTOpeHne 3aMHACH permeHus
CTaHIApPTHBIX YypaBHEHUH, MPHEMOB MPeoOpa3OBaHUS
YPaBHEHUH NI CBENEHUS K CTaHAAPTHOMY YPaBHEHHUIO.
Pemenne panMoOHaNIBHBIX, HMppalOHANBHBIX,
[IOKAa3aTeNbHbIX U TPUTOHOMETPUYECKHX YPABHEHUN U
cucreM. Vcrnonb3oBaHHe CBOKCTB U TpaduKOB HYHKIUI
JUIs  pelleHns ypaBHEeHUH. lloBTopeHHME OCHOBHBIX
IIPUEMOB pPELICHUs] CcUCTEM. PemeHue ypaBHEHMH C
NIPUMEHEHWEM  BCEX TMpHEMOB  (pa3joXKeHHs Ha
MHOKHTEIH, BBEJICHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Irpaduueckoro MeTona). Pemenne cucrem
yYpaBHEHHWH C TPUMEHEHHEM pa3IUYHbIX CIOCOOOB.
O3HakOoMJIGHHE C OOMMMHM BONPOCAMH  PEIICHUS
HEPaBEHCTB M UCIIOJIb30BAHUE CBOMCTB U TIpaduKOB
GYHKIMH TpH  pelieHHd HEpPaBEeHCTB. Pewenne
HEpPABEHCTB M CHCTEM HEPAaBEHCTB C IPHUMEHEHUEM
Pa3NUYHBIX CIIOCOOOB.

[IpumeHnenne MaTeMaTHYECKUX METO/OB JIJISt

pelIeHrsT COAepXaTeNbHBIX 3aJad W3  Pa3IHYHBIX
obmactell Haykd M MpaKkTUKUA. MHTepnpeTupoBaHue
pe3yJIBTaTOB C YYETOM PEalbHBIX OrPaHUUYECHHI.

JIEMEHTbI KOMBMHATOPUKU, TEOPUU BEPOSITHOCTEN Y CTATUCTUKH

OCHOBHBIE TIOHATAS KOMOWHATOPUKH

Nzyvenne npaBuia KOMOMHATOPUKH 1 IPUMEHEHHE MTPH
peleHrn KOMOMHATOPHBIX 3a/1a4. Pemenne
KOMOWHATOPHBIX 3aJa4 METOJIOM Iepedopa 1 1o
MpaBmily yMHOXKeHHA. O3HAKOMIIEHHE C TOHITHAMU
KOMOWHATOPUKH: pa3MEILCHUSIMH, COUETAHUSIMH,
MepecTaHOBKaMHU U (YOpMyJIaMu AJIsl UX BEIYUCIICHHS.
OOmbsicHeHue 1 IPUMEHEHHEe HOPMYJT JIIIs

BBIYMCIICHHS Pa3MEIEHUH, IEPECTAHOBOK U COYETAHUM
IpU perieHun 3agad. O3HaKoMJIeHHUE ¢ OMHOMOM
Hetorona u tpeyronsnukom Ilackans. Pemenne
MIPAKTHUYECKUX 3a/1a4 C UCIOIb30BAHUEM MTOHATHN U
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MpaBUJI KOMOWHATOPHUKH.

DNeMEeHTHI TEOpUH  BEPOATHOCTEH

N3ydeHne KiaccuyecKoro onpeaeeHus

BEPOATHOCTH, CBOUCTB BEPOSTHOCTH, TEOPEMBI O CyMMeE
BeposiTHOCTEH. PaccMoTpeHne npuMepoB BEIYUCICHUS
BeposSTHOCTEH. Perenue

3a/1ad Ha BBIYHUCICHUE BEPOSTHOCTEH COOBITHH.

[IpencraBnenue qaHHBIX(TaOIHIIBL,

O3HaKOMIJICHHUE C MpeaACTABJICHUEM YUCIIOBBIX

JMarpammel, JAHHBIX U UX XapaKTepucTukamu. Pemenue

rpaduKn) MIPAKTHYECKUX 3a/1a4 Ha 00pabOTKY YHCIOBHIX JaHHBIX,
BBIYUCIICHHUE UX XapaKTEPUCTHK.

I'EOMETPUA

HpﬂMLIC U1 IJIOCKOCTHU B MPOCTPAHCTBE

OopMynHpoOBKa U NPUBEACHUE  JIOKA3aTENIbCTB
MIPU3HAKOB B3aWMHOTO DACIIONIOKEHUS TMPSIMBIX U
ockocte. Pacio3HaBaHue Ha yepTexax u

MOJIETSX Pa3IMYHBIX CIIy4aeB B3alMHOT'O
pacroioKeHus HPSMBIX u IUIOCKOCTEH,
apryMEeHTUPOBAaHUE CBOHUX CYKIICHHH.

DopMyJIMPOBAHUE ONMPEACIICHUM, TPU3HAKOB U CBOMCTB
NapajuleIbHbIX M IEPIEHIUKYISIPHBIX  IUIOCKOCTEH,
IBYTPAaHHBIX M JMHEWHBIX YIJIOB. BrImonHeHue
[IOCTPOCHUS YIJIOB MEXIY NpPSIMBIMH, MpsIMONH W
IJIOCKOCTBIO, MEXIY IUIOCKOCTSAMHU II0 OIIMCAaHUI0 U
pacmo3HaBaHHE WX Ha MoAemsax. IlpumeHeHume
NIPU3HAKOB W CBOMCTB pACIOJIOKEHUS TPSAMBIX U
IUIOCKOCTEH TpU pelieHur 3agad. M3o0pakeHue Ha
pUCYHKax W  KOHCTPYMpPOBAaHHME  Ha  MOJEIX
MEPIEHINKYIISIPOB M HAKIOHHBIX K MJIOCKOCTH, NMPSMBIX,
NapajulelIbHbIX IUIOCKOCTEM, YIJIOB MEXIYy NpPSIMOH U
IIJIOCKOCTBIO U

o0ocHOBaHMEe mTOCTpoeHus. Pemenue 3amad Ha
BBIYHCIIEHHE T€OMETPUUECKHUX BEJINUMH.

OnuceIBaHUE PACCTOSHUS OT TOYKH JI0 MJIOCKOCTH,

OT NPSIMOM 10 MIOCKOCTH, MEKIY MIOCKOCTSIMH, MEKIY
CKPEILMBAIOLIUMUCS TPSIMBIMH, MEXy IIPOU3BOJIBHBIMH
¢urypamu B mpoctpaHcTBe. DopMmynHpoBaHHE U
JI0OKa3bIBAHUE OCHOBHBIX

TEOpEM O PACCTOSHHUAX (TEOpEM CYILECTBOBAHMS,
cBoiicTBa). M300pakeHMe Ha 4YepTe)ax U MOICIIX
paccrossHust W 00OCHOBaHUE CBOUX CYXJICHMM.
OnpeneneHne W BBIYHCICHME  PAcCTOSHUH B
npoctpanctBe. [lpumeHenne ¢opMmyn U TeopeMm
IUIAaHUMETPUH 1711 pemieHus 3ajad. O3HaKOMJICHHE C
MOHATHEM TAapaJUIENBHOTO TMPOEKTHPOBAHUS M €r0
cBoiictBamMu. DopMynHpoBaHUE TEOPEMBI O

IJIOIIAM OPTOrOHAJIBHOM NPOEKIMM MHOTOYTOJIBHHKA.
[Ipumenenne Teopun Al 0OOOCHOBAHHS TOCTPOCHUN H
BBIYHCIEHUNA. APTYMEHTUPOBAHUE CBOMX CYXKIECHUI

O B3aHMHOM PACIOJIOKEHUU MPOCTPAaHCTBEHHBIX

duryp.

MHororpaHHukH

Onmucanne W XapakTEpUCTUKAa pa3iIN4YHBIX BUAOB
MHOTOTPAaHHHKOB, TIEPEUUCIIEHUE HUX DJIIEMEHTOB W
CBOICTB. Nzobpaxenne MHOT'OIPaHHHUKOB u
BBITIOJTHEHHUE TIOCTPOEHUS Ha M300PAKEHUIX U MOJEIISIX
MHOTOTPaHHHKOB. BeIuncIeHNe TMHEWHBIX 2IIEMEHTOB U
YTJI0B B IPOCTPAHCTBEHHBIX

KOH(UTypanusx, apryMEHTHPOBAHHE CBOMX CY)KICHHUH.
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XapakTepuCTHKa U U300pasKeHHE

CEUYECHMs, Pa3BEPTKU MHOTOIPAHHHUKOB, BBIUUCICHUE
IUTONIaJeH TOBEPXHOCTEM.

[locTtpoenne mpocTeHnX cedeHUd KyOa, MPU3MBEL,
mupamMuael. [IpuMeHeHrne (akToB W CBENCHHWHA W3
mwiaanMeTpun. O3HAKOMIIEHHE C BHIAMU CHMMETpPUHN B
MPOCTpaHCTBE, (QOPMYyIMpPOBaHUE OMpEACICHUHA U
CBOMCTB. XapaKTepUCTUKAa CUMMETPUH TET

BpAaLEHUSI 1 MHOTOTPAaHHUKOB.

[IpumeHneHne cBONCTB CHMMETPUHU MU PEIICHUHU 33/1ad.
Ucnonb3oBanne  mpUOOPETEHHBIX  3HAHUH A
HCCIEAOBAHMUSI U MOJCIUPOBAHMS HECIOXKHBIX 3a/1ad.
Nzobpaxenne OCHOBHBIX MHOT'OIPaHHHUKOB u
BBITIOJTHEHWE PUCYHKOB T10 YCJIOBUSAM 3aa4.

Tena v HOBEPXHOCTH BpaIICHUS

O3zHakomIIeHnE c BUIAMH Ten BpallleHus,
(dbopMynIupoBaHHE HMX  ONPEICICHUH UM  CBOMCTB.
®opMyIMpOBaHHE TEOPEM O CEUECHUH I1apa MIOCKOCTHIO
U TJIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTUKa M M300paKCHHE TeJ BpalleHMs, HX
pa3BepTKu, cedeHus. PemeHue 3amay Ha IMOCTPOEHHE
CEUYCHUH, BBIUMUCICHUE [UIMH, pPAacCTOSHUM, YIJOB,
mwiomanei. IIpoBeneHue noKa3zaTeabHBIX PacCyX IACHUM
[IpH peIlIeHUN 3a/1a4.

IIpuMeHeHnEe CBOWCTB CUMMETPHUM IIPU PELICHUU 33134
Ha Tena BpalleHHusd, KoMOwHanuio Ten. M3o0pakeHue
OCHOBHBIX KPYTJIBIX T€J U

BBITIOJTHEHHE PUCYHKA 110 YCJIOBHUIO 33Jauu.

W3mepeHus B TeOMETpUN

OzHakOMJIGHWE C TOHATHAMU TUIOMATd ©u o0Bbema,
aKCUOMaMHM U CBOWCTBaMH. Penrenne 3amau  Ha
BBIUUCIICHHE  IUlom@nedl  Imiockux  Guryp ¢
MIPUMEHEHHUEM COOTBETCTBYIOIINX (HOpMYI U (pakTOB U3
iaHuMeTpun. V3ydeHwe TeopeM O BBIYHCICHUHU
00BEMOB MTPOCTPAHCTBEHHBIX TEJ, pPEIIeHHEe 3a1a4

Ha MPUMEHEeHHEe POPMYJT BBIYHCIICHUS 0OBEMOB.
Nzyuenne GopMmyn A BBIUMCICHHS  IUIOIIAACH
MOBEPXHOCTEH MHOTOIPAHHUKOB M TN BpallCHUS.
O3HaKOMJIGHHE C METOJOM BBIYHMCICHHUS IUIOLIA]IH
MOBEPXHOCTH Cchephl.

Perienne  3ajauy = Ha  BBIUMCIICHHE  IUTOMIAJCH
MMOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEIL.

KoopanHatsl 1 BEKTOPHI

O3HakoMIIeHWE C TIOHATHEM BeKTopa. [3ydenwme
JEKapTOBOM CHUCTEMBI KOOPJAWMHAT B IPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOpAUHATAM TOYEK U
IIJIOCKOCTEH, HaxXOXJICHUE KOOpJMHAT TOYEK.
Haxoxnenue  ypaBHEHHH  OKPYXHOCTH,  cdepbl,
IJIOCKOCTH. BhIuncienne pacCcTOSTHUN MEXy TOUKaMU.
N3yueHnue CBOMCTB BEKTOPHBIX BEJIWYMH, IPaBUI
Pa3JIoKEHMsI BEKTOPOB B TPEXMEPHOM

IIPOCTPAHCTBE, ITPABUII HAXOXKICHUS KOOPAUHAT BEKTOpa
B IIPOCTPAaHCTBE, MpaBWJI JEHCTBUI € BEKTOpamH,
3a/IaHHBIMU KOOpJIMHATaMMU.

IIpumeHeHue Teopuu MpH peLIeHNH 3a7a4d Ha IeUCTBUS
C BEKTOpaMu.

W3ydyeHne  CKalsIpHOTO  NPOU3BENEHUS  BEKTOPOB,
BEKTOPHOTO  YPaBHEHHs NPAMOM M INUIOCKOCTH.
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[IpumeHeHne Teopuu MpU PEIICHUU 33134 Ha JEeHCTBHS
C BEKTOpaMH, KOOPAWHATHBIA METOJA, NpPHUMEHEHHE
BEKTOPOB  JUISl  BBIYMCJICHUS BEIUYMH YIJIOB U
paccrossHuii. O3HaKOMJICHME C J0Ka3aTelbCTBAMHU
TEOpEM CTEPEOMETPHHA O B3AaUMHOM DACIIOJIOKEHUHN
MIPSIMBIX | TUIOCKOCTEH C MCIIOJIb30BAHUEM BEKTOPOB.
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4.COIEP)KAHUE YYEFHOM JUCHUTIJINHBI

Beenenune

Marematuka B HayKe, TEXHUKE, 3KOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJOTHSIX U
MPAKTUYECKOW JIeATeNbHOCTU. llenm u 3amauyM W3ydeHHss MAaTeMaTUKU MpPH OCBOEHUHU
npodeccuii CIIO.

AJITEBPA

Pa3putrHe NOHATHSA 0 YHCTIE

Lensle u panuonansHble uucna. JlelictButenbHble uwucna. [IpubnusicenHvle
BbIYUCTICHUS.

KommnekcHeie uncia.

KopHu, crenenu u jjorapugpmsi

Kopuu u crenenu. KopHu HatypaiapHON CTENEHH U3 Yucia U UX cBoiicTBa. CreneHu
C palMOHAJIBHBIMU TIOKa3aTensiMU, UuX cBoWcTBa. CTeneHW C JEeHCTBUTEIbHBIMU
nokasaresnsiMu. CBOMCTBA CTENEHU € JCHCTBUTEIbHBIM OKA3aTEIIEM.

Jlorapudm. Jlorapudpm yumcma. OcHOBHOe JorapupMuueckKoe TOXKAECTBO.
JlecaTuuHbIe

u HaTtypanbHble sorapudmel. [IpaBuna nelictBuil ¢ jorapudmamu. Ilepexon x
HOBOMY OCHOBAHHIO.

IIpeodpa3oBanue ajredpanvecKux BBIPaKEHH M. [IpeobpazoBanue
pPaIMOHANILHBIX, HMPPANMOHAIBHBIX CTEIECHHBIX, ITOKA3aTeNbHBIX | JIOorapu(pMHUECKUX
BBIPAKCHU.

Ilpakmuueckue 3anamusn

Apudmernueckue NEHCTBUS HAJ YKUCIAMH, HAXOXKICHHE MPUOIMKEHHBIX 3HAUYECHUN
BEIMYMH M TOTpeIHOCTel BBIYMCICHUH (a0CONIOTHOW M OTHOCHTEIBbHOM), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM.

Beruncnenne u cpaBHEHNE KOpHEW. BoIlonHEHNE pacyeToB ¢ paJuKalaMH.

Pemenne wppanmoHaneHbIX ypaBHeHMM. HaxokieHWe 3HAYeHHMH CTeneHeh C
panMoHaIbHBIMU TOKazaTenssMu. CpaBHeHue creneHed. IlpeoOpa3oBaHus BBIpaKeHHIH,
coAepKaluX CTeneHu. Pernenne nmoka3arebHbIX YpaBHEHUH.

Pemrenne npukiagHeIx 3a1ay.

Haxoxnenue 3HaueHuil jorapudma mo npous3BOJIbHOMY OCHOBaHMIO. Ilepexon ot
OJTHOTO ~ OCHOBaHMS K Jpyromy. BblunmciaeHne M cpaBHEHHE  JIOTapU(MOB.
JlorapudmupoBanue v MOTEHIIUPOBAHKUE BBIPAKEHUH.

[IpubnukeHHble BBIYMCICHMS M pELIeHUS TNPUKIATHBIX 3agad. Pernenue
Jorapu(pMUUECKUX YpaBHEHUH.

OCHOBBI TPUTOHOMETPUH

OcHOBHbIE NOHATHS

Pannannas mepa yria. BpamarensHoe nBrxeHne. CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCIIa.

OcCHOBHBIC TPHTOHOMETPHYECKHE TOKIECTBA

®opmynsl npuseneHus. Popmysisl cinoxenus. PopMyiisl yaBoeHuss PopMyIsl
MOJIOBUHHOTO yTJia.

IIpeoOpa3oBanus NpocTeHIMX TPUTOHOMETPHYECKUX BbIPAKEHU M
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IIpeoOpa3oBaHue cyMMBbl TPUTOHOMETPUYECKUX (DYHKIMI B TPOU3BEACHUE U
NPOM3BEACHUS B CyMMY. BBIpaykeHHe TPUTOHOMETPUYECKUX (PYHKIUHI Uyepe3 TaHTeHC
IIOJIOBUHHOT'O apIyMEHTA.

Tpuronomerpuyeckue ypaBHeHHs] U HEPABEHCTBA

IIpocreiine TpuroHoMeTpu4ecKue ypaBHeHus. lIpocrelinme TpuroHoMeTpudecKue
HEPABEHCTBA.

OOpatHble TpUroHoMeTpudeckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHI€HC.

I[MpakTuyeckue 3aHATHS

PannanHbIl METOA U3MEPEHUS YITIOB BPALLECHUS U CBSA3b C IPAJyCHOM MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXIECTBA, (OPMYJbI CIOXKEHUS, YIBOEHUS,
npeoOpa3oBaHUE CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B Ipou3BeeHre, TpeoOpa3oBaHue
IIPOM3BEACHUS TPUTOHOMETPUUECKUX (DYHKIHI B CyMMYy.

[Ipocreiimme TPUroHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpatHble TpUTOHOMETpUYECKHE QYHKINU: apKCUHYC, ApKKOCHUHYC, apKTaHI€HC.

®YHKIIUHU, UX CBOMICTBA U TPA®UKH

@yukuuu. OO6nacTe ompeneneHuss ¥ MHOXKECTBO 3HAa4eHUH; Tpaduk (yHKIWH,
noctpoeHue rpadukoB QpyHKIUHN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMU.

CaoiictBa (yHknuu. MOHOTOHHOCTbH, YE€THOCTh, HEYETHOCTb, OTPAHUYEHHOCTD,
NepUOANYHOCTh. [IpomMexxyTku Bo3pacTaHusi W yObIBaHHS, HAauOOJbIIee M HAaUMEHbIIEEe
3Ha4YeHUs, TOUKH dKcTpemyMa. ['paduueckas untepnperanus. [Ipumepsl GyHKIIMOHATBHBIX
3aBHCHUMOCTEH B peaJbHBIX Mpolleccax U SBICHHUIX. ApHPMETHYECKHE ONepaluyd Haj
dbyukiusamu. Cnoxsast yHkuus (kommnosunusi). [losaTre o HenmpepbIBHOCTH (YHKITHH.

Oopatnble Qynxknun. OOnacTe omnpenesneHuss U 00JacTh 3HAYEHUW OOpaTHOM
(GyHKIHIH.

I'paduk obpaTHO DyHKIIUN.

CreneHHble, NMoKa3aTelbHble, Jorapupmmuyeckue U TPUTOHOMETPHUYeCKHe
¢pynkuun. O0paTHbie TPUroHOMeTpHYeckne QyHKIUH

Crenennble (yHKIUU, UX cBoWcTBa U rpaduku. IlokazatenbHble (QyHKIHMH, HX
cBoiictBa u rpadpuku. Jlorapudpmuyeckue QyHKIMH, HX CBOWcTBA U TIpaduKu.
Tpuronomerpuueckue GyHKIUHU, UX CBOWCTBA U rpaduku. OOpaTHbIE TPUTOHOMETPUUECKHE
(byHKLMY, UX CBOICTBA U rPaUKH.

IIpeodpa3oBanus rpaduxos. I[lapamiensHblii IEPEHOC, CUMMETPHUS OTHOCUTEIBHO

oceit KooOpAUWHAT W CHUMMCTpHA OTHOCHUTCIIbBHO Ha4dajla KOOpPAHWHAT, CHUMMCTPUA
OTHOCHUTCIIBHO HpHMOﬁ Y = X, pacTsI>)KEHHUE U C)KAaTHUEC BIOOJb oceit KOOpJAUHAT.

Ilpakmuueckue 3anamus

[Toctpoenue u urenne rpagukoB GyHKIHI

UccnenoBanmne (yHkuuit

CpoiicTBa JMHEHHOMN, KBaJIpaTUYHOM, KYCOUHO-JIMHEHHOM U ApOOHOIMHENHHOH
¢ynkuuii. HempepsiBHble U mepuoguueckue ¢yHkuuu. CBolicTBa M rpaduKd CHHYCAa,
KOCHHYCa, TaHreHca M KoraHrenca. OOparHble ¢yHKIMH M uxX rpaduku. OOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIUH.

ITpeoOpaszoBanus rpagukoB GyHKIHUN

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
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ITociaenoBaTe ILHOCTH. Croco0sbl 3aJaHusa U CBOMCTBA YHCIOBBIX
nocnenoBarenbHocTel.  [lonstue o mnpenene nocnepoBarenbHOCTH. CyliecTBOBaHME
npezaena MOHOTOHHOU OTpaHUYECHHOU I10CJIEIOBATEIIbHOCTH. CymmupoBanue
nociueaoBarenbHocTell. beckoHeuHo yObIBarolas reoMeTpudecKasi IpOrpeccHs U €€ CyMMa.

IIpousBoanas. IloHsTHe O mNPOM3BOAHON (YHKIMH, €€ TEeOMETPUYECKHH U
¢bu3nyeckuil cMpici. YpaBHEHUE KacaTelbHOU K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CyMMBI,
Pa3sHOCTH, MPOU3BEACHHUA, YacTHbIC. [IpoM3BOAHBIE OCHOBHBIX 3JIEMEHTapHBIX (YHKIHUH.
[IpumeHeHne MNpPOU3BOAHOM K HCCIENOBAaHUIO (QYHKUUH M IOCTPOEHUIO I'padUKOB.
[Tpon3BoHbIE 0OpAaTHON (PYHKIUU U KOMIIO3ULUH (DYHKIUH.

IIpuMepsl HUCTIOIB30BaHUS IIPOU3BOAHON I HAXOKJICHUs HAWIYYIIEro peIleHUs B
NPUKIAAHBIX 337adax. BTopas mpou3BoaHAs, €€ reOMETPUYECKUN U (PU3UYECKUIl CMBICI.
Haxoxaenne ckopoctu 1Is porecca, 3aanHoro (opMysion u rpadukom.

IlepBooGpa3nass u wuHTerpan. IIpuMeHeHHE ONpPENEIEHHOIO WHTErpana JUist
HAaXOXJCHUSA IUIOMIAau KpuBoJiuHeHHON Tpameuuu. Dopmymna Herorona—IleiiOnuna.
[TpuMepsl IpMeHEHUs UHTerpaja B (pU3MKe U T€OMETPHH.

Hpakmuqecmte 3aAHAmMUA

YucnoBas MOCIENOBAaTEIBHOCTh, CIIOCOOBI €€ 3aJaHus, BBIYUCICHUS YJICHOB
nocinenoBarenbHoctd.  I[lpenen  mocnenoBaTtenbHOCTH.  beckoHeuHo — yOblBaromas
reOMEeTpHUYECcKas IPOrpeccusl.

[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.

VYpaBHeHue  kacatenpHO B oOmeM  Buzae. llpaBuna u  Qopmyisl
muddepeHMpoBanus, TabIUIAa MPOM3BOIHBIX AJIEMEHTApHBIX (yHKIMA. MccnenoBanue
GyHKIMU ¢ TOMOIIBI0 Tpou3BogHON. HaxoxeHre HanOobIIero, HAaMMEHbILEro 3HAYSHHS
U SKCTpEeMaJIbHbIX 3HAUEHUH (DYHKIMH.

Wurterpan u mnepBooOpasHas. Teopema Hpriorona—IJleiiOnuna. Ilpumenenue
MHTErpaja K BEIYUCIECHUIO (PU3HMUECKUX BEIMYHMH U TUIOLIA/IEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusT M CHCTeMbl YypaBHeHHMH. PaunoHanbHblE, HppalMOHAIbHBIE,
IIOKa3aTeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHHS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIpUEMBI UX pELIEHUs (pa3lokKeHHEe HAa MHOXHUTENU, BBEJACHHE HOBBIX
HEHU3BECTHBIX, MOJCTAaHOBKA, TpapUUECKUil METON).

HepageHncraa. PannonaneHsle, HUPPALMOHAJIBHEIE, ITOKa3aTeJIbHbIC 51
mpuzoHomempuieckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnouab3oBanue cBoiicTB U rpagpukoB (GyHKUMI NPH pelIeHUH YPABHEHUH H
HepaBeHCTB. MeToa uHTepBaioB. M3o00paskeHre Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA
pELICHU YpaBHEHUN M HEPABEHCTB C JABYMs MEPEMEHHBIMH U UX cucteM Ilpuknaonvie
3a0auu

[IpuMeHeHne MaTeMaTH4eCKUX METOJOB JUIsl PELICHUs COAEpPKATEIbHBIX 3a1ad U3
pa3IMYHbIX 001acTe HAYKHU U MPAKTUKU.

WNHTtepnperanus pe3yapTara, ydeT pealbHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBaenwmii. PaBHocuinbHOCTh ypaBHeHui. [IpeoOpazoBanne ypaBHEHUIH.

OcHOBHBIE IPUEMBI PELICHNS ypaBHEHUN. Pelienne cucreM ypaBHEHUM.

Hcnonb3oBaHue CBOWCTB U TrpapuKkoB (QyHKUMH I pelIeHUs YpaBHEHUH H
HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEN

J1eMeHTbl KOMOMHATOPUKH
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OcHOBHBIE TIOHATUS KOMOWHATOPUKH. 3ajayd Ha TOJACYET YHCIIa pa3MEIICHHH,
MepPEeCTaHOBOK, coueTaHwil. Pemienue 3amad Ha mepebop BapuanToB. Popmyna OuHOMA
Herorona. CoiicTBa OMHOMUHAIBHBIX KO3 duirenTos. Tpeyroapauk [lackans.

DJIeMEeHTbI TeOPUH BEPOATHOCTEH

CoObITHE, BEPOSATHOCTH COOBITHS, CIIOKCHHE M YMHOXKEHHUE BeposTHOCTeH. [loHsaTHE
0 HE3aBHUCHUMOCTH COOBITHH. JIUCKpeTHas cllydaifHas BEJIMYMHA, 3aKOH €€ pacipeesCHuUs.
UucnoBble XapaKTEpUCTUKH JAUCKPETHOW ClydyalHOW Benu4yuHbl. [loHATHE O 3akoHe
OONBIINX YHCET.

JIeMeHThI MAaTeMaTHY€eCKO# CTaTHCTUKH

[IpencraBnenne JMaHHBIX  (TAONMUIBI, JAMArpamMMmbl, TpauKH), TeHepalbHas
COBOKYITHOCTh, BBIOOpKa, cpemHee apudmeTHdeckoe, Mmeamana. [loHstme o 3amadax
MaTEMAaTHYECCKOM CTATHCTUKHU. Pemenne mpakTUuecKuX 3amad ¢ [PUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

Ilpaxkmuueckue 3anamus

[IpaBuna xoMOuHaTOpuKH. PemeHne KOMOMHATOPHBIX 3anad. Pa3merieHwus,
COYETaHUs U MEPECTAHOBKHU.

bunom Herorona u tpeyronbauk [lackans.

Brrunciienue BeposSTHOCTEM.

I'EOMETPUA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacrosiokeHue AByX NPSAMBIX B IpocTpaHcTBe. [lapaiienbHoCTs npsamMoi
u miaockocty. IlapamiensHocTh uIocKkocTed. IlepneHauKyIsIpHOCTh MPSIMON U IUIOCKOCTH.
IlepnenauKymsip ¥ HAKJIOHHAS. YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO. J[BYrpaHHBIA yrod.
Yros Mexay MI0CKOCTAMU. [lepneHaAuKyIIpHOCT ABYX IJIOCKOCTEM.

I'eomeTpuueckue mnpeoOpa3oBaHUsl TNPOCTPAHCTBA: MapajUIeNbHBIM  MEpeHoc,
CUMMETPUS OTHOCUTENIBHO MIIOCKOCTH.

[TapannensHoe  mpoekTupoBaHue.  Ilnomane  OPTOrOHAIBHOM ~ TPOEKLIHH.
N300pakeHre MpoCTpaHCTBEHHBIX (PUTYD.

MHoOrorpaHHUKH

Bepumunsl, pebpa, rpaHu MHororpaHHuka. Pa3BepTka. MHOrorpaHsble yTJbl.
Brinykiible MHOrorpanHuku. Teopema Oitniepa.

IIpusma. Ilpsamas u HaknonHas npusMma. IIpaBunbHad npusma. [lapamnenenumnen.
Ky6. [lupamuna. [IpaBunpHas nupamuaa. Y cedenHnas nupamuna. Terpasp.

Cummerpuu B KyOe, B mapaijiesienumnesie, B Ipu3Me 1 MupamuIe.

Ceuenus xKy0a, IpU3MbI U MTUPAMUBIL.

[IpencraBnenre o MpaBUIbHBIX MHOTOTpaHHHMKaxX (TeTpasape, KyOe, OKTasdipe,
JOJEKadIpe U UKOCadIpe).

TeJsia 1 MOBEPXHOCTH BpallleHUA

Hunuuap u kKoHyc. YceueHHbI KoHyc. OCHOBaHUE, BBICOTa, OOKOBAasi MOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CeUeHUs U CEUEHUS, MapalIeIbHbIE OCHOBAHMIO.

ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3mepenusi B reoMeTpum

O6nvem u ero usmepenue. arerpansHas gpopmyna oobema.

@opmynel 00beMa Kyba, MPSIMOYTOJIBHOTO TMapajliesienunena, Npu3Mbl, HUIHHIPA.
@opmyinel 00beMa mUpamMHIbl M KoHyca. DOpMyIibl TUIOMAAN MOBEPXHOCTEH LUIMHApPA U
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koHyca. ®opmyibl o0beMa 11apa 1 miIomaau chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIOIIAEH TOBEPXHOCTEH U 00BEMOB MOAO0OHBIX TEII.

KoopauHaTbl 1 BEKTOPBI

[IpssmoyronbHast (mekapToBa) cucTeMa KoopauHAT B mpocTpaHctBe. Dopmyna
pPacCTOSHUS MEXIY ABYMS TOUKaMHU. Y paBHEHHUS CPEpbl, IUIOCKOCTH U MIPSIMO.

Bektopel. Monyns BekTtopa. PaBeHcTBO BekTOpoB. ClioKEHHE BEKTOPOB.
YMHOXKEHuEe BeKTOopa Ha yucio. Pa3noxeHue BeKTOpa IO HAmpaBlIeHUSM. YTOI MEXIY
nBymst BekTtopamu. I[Ipoekuust BekTtopa Ha ock. Koopaunatsel Bektopa. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB.

Hcnonp3oBaHne KOOPJAMHAT M BEKTOPOB IPH PELICHHH MaTeMaTHYECKUX |
NPUKIIAJIHBIX 33/1a4.

Ilpakmuueckue 3anamus

BsaumHoe pacrnosnoxkeHue ImpsMbIX M IUIOCKOCTel. [lepneHaukymnsp u HaKJIOHHAs K
IJIOCKOCTH. YTOJ MEXAY MPSIMOM M IIOCKOCThIO. Teopembl O B3aMMHOM DPacCIOJIOKEHUU
MPSIMOI M TNIOCKOCTH.

Paznuunbie Buapl MHOTOrpaHHUKOB. Wx wu3o0paxenus. CeueHus, pa3BepTKH
MHOTrorpanHukoB. [lmomaas noBepxHoctu. Buasl cummeTpuit B nmpoctpanctBe. CUMMETpUS
TEeJI BpallleHHs] 1 MHOTOTPAaHHUKOB. Brruncnenue miomanaeit 1 o00beMoB.

Bexkropsl. JlelicTBus ¢ BekTopamu. JlekapToBa CHCTEMa KOOPJUHAT B IIPOCTPAHCTBE.

VYpaBHEeHHE OKpPYXHOCTH, cQepbl, IUIOCKOCTH. PacctosiHre MeXay TOuKaMu.
JlelicTBUA ¢ BEKTOpaMH, 3aJJaHHbIMU KoopauHaTaMu. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB.
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CAMOCTOATEJIBHASI PABOTA

Tema 2 «Pa3zBuTHE NOHATHS 0 YHCIE»

1.Coobmienune «HenpepbIBHBIE TpOOH».

2.3anomHuTh TaOM. «Yucna. 3aKOHBI JSHCTBUI HAJ YUCTAMI)

3. Pedepar «IIpuMeHeHuE CIOKHBIX MTPOLEHTOB B SKOHOMHUYECKUX PACUETax»

Tema 3 «KopHu, crenenn u jorapupmon)

1.CocraBnenue Tabmuiel (¢ mpumepamu) «CBOWCTBA CTENEHU C JEHCTBUTEIHHBIM
MOKa3aTeaem.

2.CocTaBneHHe TeCTa U 3TAJIOHAa OTBETOB K HeMy «KopHHU U cTeneHmn»

3.CocraBieHre W  peIIEHHE  CaMOCTOSATEIbHO  COCTaBJICHHBIX  3aJaHHi
«[IpeobOpa3oBaHue palMOHATBHBIX  UPPANUOHAIBHBIX BBIPAKCHHID.

4.CocraBnenue Tabnuibl (¢ npumepamu) «Jlorapudm grcnay.

5.Pemenne ynpaxuenuii «lIpaBuna gericTBuil ¢ morapudmamm.

Tema 4 « IIpsiMmble M IJIOCKOCTH B POCTPAHCTBE»

1. Joxnaz «IIpsiMble ¥ TNIOCKOCTH B TPOCTPAHCTBE»

2.Pemienue 3anau Ha TeMy «llapamienbHOCTh IPSMOM U TUIOCKOCTH

3.pemenue 3ana4 Ha TeMy «llepneHIuKynsapHOCTb NPSAMON U INIOCKOCTH.
4.BrinonHenne MakeToB: «lleprneHauKkynsp U HaKJIOHHas, «/|ByrpaHHBINi yroyn»

Tema 5 «3JiieMeHTbI KOMOMHATOPUKU»
1.Coobmmenne «OCHOBHbIE TOHATHS KOMOUHATOPUKI.
2.Ilpe3enTtanus «TpeyroabHuk ITackans»

Tema 6 «KoopauHaThl H BEKTOPBD)

1.IIpe3enTanus «lIpsimoyronbHas (eKkapToBa) CCTEMa KOOPJAUHAT B IPOCTPAHCTBE»
2. Pedepar «BekTopHOe 3a7aHue MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE
3.Pemienne 3a1au Ha Temy «CIli0)KEHHE BEKTOPOBY

4. Pedepar «Bektopsl B pu3MKe»

Tema 7 «OCHOBBI TPUTOHOMETPHI

1.Jloxnan «BO3HUKHOBEHUE TPUTOHOMETPUN»

2. CocraBnenue Tecta «PajgnanHas Mepa yriay,

3.0mepexatoniee  aomamiHee  3anaHue  «OCHOBHbIE — TPUTOHOMETPUYECKHE
TOKECTBa»

4.I'paduueckas pabota «OOpaTHBIE TPUTOHOMETPUUYECKUE QYHKITUI

5. PemieHuie TpUroHOMETPUYECKUX YPaBHEHUI

6. CocTaBiieHHE aNrOpUTMa PEICHHUS] TPUTOHOMETPUYECKUX HEPABEHCTB.

Tema 8 «®PyHkumuu, ux cpoiicrea u rpaguxku. CreneHHble, MOKa3aTeJbHbIE,
JorapupMuyecKue 1 TPUTOHOMeTpHYecKHe PyHKIMN

1. I'padnueckas pabora «lIpocreiiue npeoOpazoBaHUs CTETIEHHBIX ()YHKIUI»

2. I'paduueckas padota «I[Ipocreifmue npeodpazoBaHus MoKa3aTeIbHBIX (GYHKIIUI»

3. I'paduueckas pabGota «lIpocreiimme mnpeoOpazoBaHus JOrapupMUUIECKUX
GyHKIHI

4. T'paduueckas pabora «IIpocreitimne npeoOpa3zoBaHUsl TPUTOHOMETPUUYECKUX
G yHKIHI

5.  TI'padpumueckas  pabdora  «lIpocreiimme  mpeoOpazoBaHus  OOpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKLIUII»
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Tema 9 « MHOTOrpaHHMKHM M KPYIJIble TeJaa
1.BolinonHeHne MaKkeToB NMPaBUIbHBIX MHOTOIPaHHUKOB
2.BbINoIHEHNE MaKETOB MPABUIHLHBIX MHOTOTPaHHUKOB
3.I'padmueckas padbora «CeueHus Kyoa»

4 I'paduueckas pabora «CedeHHS IPUIMBI»

S5.I'paduueckas pabora «CeueHus U MUpaMUIbD)

6. 'padmyeckas padora «CedeHus U TUPaMUIBD)

7.Joxnan «lIpaBuibHble U MOTYIPABUIbHBIE MHOTOIPAaHHUKI

Tema 10 «Tesia 1 MOBEPXHOCTH BPAIIEHM D>
1. BrinmonaHeHne MakeToB LIWJIMH/pa U KOHYCa
2. I'padmueckas padbora «CeueHns MUIMHIPA U KOHYCa»

Tema 11« U3mepeHusi B reoMeTpum)

1. PacuetHo-rpadudeckas padbora «Haxoxaenue oObemMa U TUIOMIANA TTOBEPXHOCTH
Ky0a ¥ mapasuienenumneia

2. PacuetHo-rpaduueckas pabora «HaxoxaeHne o0beMa M IUIOMAIN TTOBEPXHOCTH
Ky0a ¥ mapasuieenumneia

3. PacuerHo-rpadmueckas pabora «HaxoxaeHne oObeMa M IUIOMAAN TTOBEPXHOCTH
UPAMUJIBI»

4. PacuetHo-rpaduueckas pabora «HaxoxaeHne oObemMa M TUIOMIAIA TTOBEPXHOCTH
WIMHIPA, KOHYCa»

5. PacuerHo-rpaduueckas pabora «HaxoxaeHue ooObeMa ¥ TUIOIIAIU TOBEPXHOCTH
mapa u cepsl »

6. PacuerHo-rpaduueckas pabora «HaxoxaeHue oObeMa ¥ TUIOIIAIU TOBEPXHOCTH
mapa u cepsl »

Tema 12 «Havyana MaTeMaTH4eCKOro aHAIN3A

1. Ilpesenranus, cocraBieHue Tadbmuuel (¢ npumepamu) «lIpaBuiia BeIUUCIEHUA
IIPOU3BOIHBIX»

2. Pemenne sk3aMeHaIIMOHHBIX BapHAHTOB «Y paBHEHUE KacaTeJIbHOM»

3. I'paduueckas pabora «VccrnemoBanue u mocTpoeHue rpaduka (QYHKIHU C
MTOMOUIBIO TTPOU3BOTHOM»

4. TI'paduueckas padora «I'eomMeTpruuecKuii CMbICT POU3BOJHOM

Tema 13 «MHTErpan m ero NMpUMeHEHHE»
1. Pacuerno-rpaduueckas pabora «HaxoxxmeHue TmIomAIM KPUBOJIUHEHHOM

Tparcuum»

Tema 14«JeMeHTBI TeOpHMH BepOSITHOCTEH. JJEMEHThI MaTeMaTH4YeCKOH
CTAaTUCTHKH»

1. Pedepar «Cpennue 3HaueHUs W UX MPUMEHEHHE B CTATUCTUKE)
2. Jdoknag «CxemMbl TOBTOPHBIX HCIbITaHUN bepHymmm»

Tema 15 «YpaBHeHHs1 M1 HEPABEHCTBA»

1.Coobmienue «VccnenoBanue ypaBHEHH W HEPABEHCTB C MapamMeTpaMu»
2. Pedepar «I'paduueckoe perieHne ypaBHEHUN W HEPABEHCTBY»
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Tembl pedepaToB (10KI2I0B), HCCIEI0BATEIbCKHX MIPOEKTOB

HenpepsiBabie 1po6H.

[IpuMeHeHre CI0KHBIX MPOLEHTOB B Y)KOHOMUYECKUX pacueTax.

[TapannenbHOE TPOEKTUPOBAHUE.

CpenHue 3HauYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['paduueckoe pelieHrne ypaBHEHUH 1 HEPABEHCTB.

[IpaBunbpHBIE U OTYNPABUIBHBIE MHOTOIPAHHUKH.

Konuueckue ceyeHust 1 UX IPUMEHEHUE B TEXHUKE.

[Tonstue nuddepeHnmana u ero NPUIOKEHHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccnenoBanue ypaBHEHHU U HEPABEHCTB C IAPAMETPOM.
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5. YHEBHO-METOAUYECKOE U MATEPHAJ/IBHO-TEXHUYECKOE
OBECIIEYHEHHUE IMPOI'PAMMBbI YYEBHOU JTUCHUIIJIMHBI

5.1 TpeGoBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jis peanu3anus yaeOHOW TUCIUIUTMHBI «MarteMaTukay UMeeTcsl yaeOHbIl KaOWHET,
B KOTOPOM €CTh BO3MOXHOCTb 00ecreyuTh 00ydaromuMcsi cCBOOOIHBIN nocTyn B MIHTepHET
BO BpeMsl y4eOHOTO 3aHATHS U IIEPUOJ] BHEYYEOHOM eI TeTbHOCTH.

O6opynoBanue y4eOHOT0 KaOUHETa:

1. - IOCAI0YHbIE MecTa Il 00ydJaromuxcs -25 mr.

2. - pabouee MecTo mpernoaaBatTens -1

[Tomemenne kabuHEeTa COOTBETCTBYeT TpeboBanmsiM CaHUTAPHO-IUIEMHO-
nornueckux mnpaBuil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THIIOBBIM
o0opy/oBaHNEM, YKa3aHHBIM B HACTOSAINIUX TPEOOBAHMSIX, B TOM YHCIE CICIUATH3H-
pOBaHHON y4eOHON MeOenbl0 U CpeACTBaMU OOYYEHHS, TOCTATOUYHBIMH JIJISl BBIMOJTHEHUS
TpeOOBaHMUI K YPOBHIO MOJTOTOBKH O0YYAIOIINXCS.

B xabunere ecTb MyInbTUMEAMIHOE O00OpPYAOBaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTEIHHOIO MPOLECCa MOTYT MPOCMATPUBATh BU3YaJIbHYIO HH(OpMAIIIO
M0 MaTeMaTHKe, CO3/1aBaTh MPEe3EHTALINH, BUCOMATEPHUAIIbl, UHBIE JOKYMEHTHI.

B cocraB yueOHO-METOIMYECKOTO M MATEPHAIbHO-TEXHUYECKOIO 00eCIeUeHUs
IporpaMMbl Y4eOHOM TUCIUIUIMHEI «MaTeMaTukay BXOIAT:

*HarIAgHbIe TOCOOMsT (KOMIUIEKTHI Yy4eOHBIX TaONHWIl, IUIAKaTOB, MOPTPETOB
BBI/IAIOIINXCS YIYCHBIX-MAaTEMaTHKOB U JIp.);

* UH(POPMAIIMOHHO-KOMMYHHKATHBHBIEC CPE/ICTBA;

* JKPaHHO-3BYKOBBIE TTOCOOMS;

* OMOIMOTeYHBIN (HOH]I.

B Oubnuoreunsiii GoHA BXOAAT y4eOHUKH, OOECIIEUMBAIOIIUE OCBOCHUE Y4EeOHOM
JTUCIUTITUHBI «MareMaTnka», peKOMEH/I0BaHHbIC WM JTOMYIIEHHBIE JJI UCTIOJIb30BaHUs B
npoecCHOHANBHBIX 00pa30BaTEIbHBIX OPTraHU3ALNAX, PEATH3YIOUUX 00pa30BaTEIbHYIO
nporpaMmy cpeasnero oouiero oOpasoBanust B npezenax ocoenust OIIOII CIIO na 6asze
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

B mpouiecce ocBoeHust mporpamMmbl y4eOHOW AUCIUTUIMHBL «MaTteMaTrukay CTYACHTHI
MOJTy4al0T BO3MOXHOCTh JOCTYMA K 3JEKTPOHHBIM Y4eOHBIM MaTepHaliaM Mo MaTeMaTHKe,
UMEIIMUMCS B CBOOOAHOM joctynie B cetd HHTepHET (DJIEKTPOHHBIM KHHUTaM,
MPAKTUKyMaM, TECTAM. ).

5.2. UndopmannonHoe odecrieyeHue peajqu3alui NPOrpaMmMbl

5.2.1. OcHOBHbIE HCTOYHHUKH:

Neri/it HaunmenoBanue ABTOp N3narenscTBO ¥ roa U3aHus
MaremaTuka: y4eOHUK JUIs bammakos M.H. — M. U3parenbckuil LEHTp
CTYJI. YUpeXIeHHH cpe. mpod. «Axagemus, 2015.
o0Opa3oBaHus
Maremaruka. 3agaunuk: yaeb. | bammaxkos M.I. — M. Uzparenbckuil neHTp
10co0ue JUIS CTYJL. «Axagemus, 2015.
YUPSKICHUH cpell. Ipod.
00pazoBaHms

5.2.2. DneKTpOHHbIEC U3AAHUSA:

HNuTepHeT-pecypcebl:
MaremaTrka. DJIEKTPOHHBIA y4e0.-METO. KOMIUIEKC Ul CTYI. YUPESKACHUU cpell. mpod.
obOpazoBanus bammakos M.1. M., 2015.
www. fcior. edu. ru (Madopmanonabie, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MAaTEPHAIIBI).
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www. school-collection. edu. ru (EgunHas KoeKnmuu LUQPPOBBIX 00pa30BaTEIbHBIX
pECYpCOB).

5.2.3. /lonojHuTE/IbHbIE HCTOYHUKH:

Neni/m Hanmenosanue ABTOp WznaTenbcTBO UM rof U3aHUsS
1. Maremarnka: anredpa u Atanacsu JI. C., — M., 2017
Ha4dajia MaTCMaTUu4€CKOro ByTygoB B. ©,,
aHanu3a. ['eomerpus. Kanomues C. B. 1 p.
TI'eomeTpus (6a30BBIH 1
YTIyOIEeHHBIH YPOBHH)
10—11 kmacchr
2. Anrebpa u Hauana aHanu3a, | bammakos M.J. — M Msparensckuit LICHTD
TCOMETPHSL. «Axanemus, 2013
3. COopHuK 33124 NPOPUITEHOM bammakos M.H. — M. N3parensckuit LICHTP

HaTPaBIEHHOCTH: y4e0.
mocoowe I CTy/I.
YUPESKICHUN cpell. Ipod.
oOpa3oBaHUA

«Axangemus, 2014
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