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1. MACHIOPT PABOYEHN NPOTPAMMBI YYEBHON JUCHMITJINHEI
NOJCHUTEJIBHAS 3AIIUCKA

Ilporpamma obmeobpaszoBarensuoit  yuebuo#t mucrmmmasl OVY][.04 MaremaTnka
upejHasHayeHa [Uid M3y4YeHHs MaTeMaTHMKH B paMKax peaiu3audd o0pazoBaTe/bHOM
IIporpaMmsl cpemHero obmero o0pa3oBaHHs B Npejenax OCBOCHHS NPOTrpaMM IOATOTOBKH
cneuManucToB cpepnero 3seHa (nanee - [IIICC3) na Gase ocHoBHOro 00mmero obpasoBaHus
COLMATBHO-DKOHOMUYECKOT0 MPOdUILs.

IIporpamma paspaboTana Ha ocHose TpeboBanuit ®1I'OC cpenuero obuiero 06pazoBaHus,
MPEJLABIAEMBIX K CTPYKTYPE, CONEPIKAHHIO W PE3YyJIbTaTaM OCBOEHUS YUCOHOW MVCHMILIUHBI
MaremaTtuka, ¥ B COOTBETCTBHH ¢ PexoMeHIalMsIMU 110 OpraHH3alHH MOJTYYEHHS CPEIHEro
obmero oOpasoBaHust B TpeAeIax OCBOSHHS 00pa3oBaTENBHBIX MPOrpaMM  CPEHEro
npodeccrHoHanbHoro o0pazoBaHus Ha 0a3e OCHOBHOrO 00wmIero o0Opa3zoBaHHS € YYETOM
TpeOoBanuil (elepanbHbIX TOCYAAPCTBEHHLIX 00pazoBaTeLHBIX CTAHJAPTOR H IOJy4aeMOi
npoGecCHH WM  CHCLMATBHOCTH CpejiHero mpodeccHoHanbHOro obpasoranus (IIUCHMO
JlenapramenTa rocygapcTBEHHOW monuTwku B chepe moarotoBku paboumx kanpor u JI1O
Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Bxoaut B 06meodpazoBarennublit LUk kak 6a3osas obieodbpazoBarenbHas AUCIUAILIAHA

Ocpoenune coxepxanust yuebHoit pucnmmmbel  «Marematuka»  oOecneunBaeT
JIOCTIDKEHHE CIIEAYIONINX Pe3y IbTATOB:

JIMYHOCTHLIX
c(hOPMHPOBAHHOCTE IIPE/ICTAB/ICHUHI O MATEMATHKE KAK YHHBEPCATLHOM S3bIKE HAYKH, CPEJICTBE
MOJEJIMPOBAHUS SBIIEHWH 1 IIPOIIECCOB, UIESX U METO/1aX MaTeMaTHKH;

MOHHMaHue 3HAYHUMOCTH MaTeMaTHKH JUIst HAyYHO-TEXHUYECKOTO nporpecca,
c(hOPMHPOBAHHOCTh OTHOIICHHMSI K MATEMAaTHKE KaK K YacTH OOINEYEIOBCUCCKON KYIIBTYpPbI
4yepes3 3HAKOMCTBO ¢ HCTOPHEH PazBUTHSL MaTEMATHKH, BOJIONMEH MareMaTHYeCKUX WUJIeH;
Pa3BUTHE MATEMATHYECKOTO MBILIIIEHUS, IPOCTPAHCTBEHHOrO BOOOPAKEHUS, alrOPHTMHAYECKOH
KyJILTYPBl,  KPHTHYHOCTH  MBIIIJIEHWSt HA  YpPOBHe, HeoOxojumMoM  Juisi  Oymyuied
npodeccHoHanbHON JeITeIbHOCTH, JUIS IPOJIO/IKeHNs 00pazoBants U caMoodpa3oBaHus;
OBJI3/IEHHNE MATEeMATUYECKUMM 3HAHUSIMU U YMEHUAMHU, HEOOXOAUMBIMY B IOBCEIHEBHON HKU3HH,
JUUIsl OCBOCHHSI CMEKHBIX ECTECTBEHHO-HAYYHBIX JIWCHHIUIHH ¥ JUCIUIUIAH TPo(EeCcCHOHATBHOrO
OUKJIa, Ul TOonydeHuss oOpaszosanuss B oOnacTax, He Tpebyromux yrnyOnéHHo#
MaTEMaTHUECKOH IO ArOTORKH;

rOTOBHOCTE M CTMOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIE caMO00pa3oBaHHIO, Ha IPOTSIKCHHUH
BCEH SKHM3HH; CO3HATE]IBHOE OTHOIICHWE K HENPEpHIBHOMY OOpaz0BaHUID KAK YCIOBHIO

ycremHol npodecCuoHansHoR U 00IECTREHHON AeATEIILHOCTH;



FOTOBHOCTL M CIIOCOOHOCTB K CAMOCTOATENBLHOM TBOPUECKOH M OTBETCTBEHHOM JEATEILHOCTH;
FOTOBHOCTbL K KOJUIEKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B 0Opa3oBaTeNLHOM,
ODMIECTBEHHO  MOJE3HOH, YyueOHO-MCCNEOBATENLCKON, NPOEKTHOM M ApPYrMX  BHOAX
JEATETLHOCTH;

OTHOLICHAEC K TNPO(ECCHOHANLHON JEATENLHOCTH KAK BO3MOXKHOCTH y4YacTHs B DPELICHHM

JIMYHBIX, O6IIIGCTB€HHI)1X, TOCYJapPCTBCHHBLIX, obHeHAIMOHATLHEIX HpO6J’leM;

MeTANPeAMETHBIX:

YMCHHUE CaMOCTOSITEIbHO ONPEAEIATE LEId ACATSNBHOCTH W COCTABMATD TUIAHGI JIEATEIbHOCTH;
CaMOCTOATENBHO  OCYIIECTBIATh, KOHTPONMPOBATL M  KOPPEKTHPOBATH  JICATENHLHOCTH;
UCII0JIL30BATE BCE BOBMOMKHBIE PECYPCHI TSl JOCTHIKEHUS ITOCTABRJICHHBIX IIE/IeH W pealu3alvn
TUIAHOB [EATENLHOCTH; BLIOUPATh YCIEIIHbIE CTPATEIHH B PA3IMYHAIX CHTYALIUAX;

YMEHHE MPOAYKTUBHO 00IIATLCS W B3aMMO/ICHCTBOBATE B [IPOIIECCE COBMECTHOH AEATENLHOCTH,
YUHUTBHIBATD [O3UIMH JIPYTHX YUACTHUKOB JEATEALHOCTH, 3G HEKTHBHO paspeinars KOH(IMKTEL
BJI3/ICHAC HABLIKAMH [103HABATE/IBLHOM, YIEOHO-HCCIICNOBATEILCKON U IPOSKTHON AEATEILHOCTH,
HaBBIKAMH paspelicHus npobnem; crmocoOHOCTE U T'OTOBHOCTL K CAMOCTOSATEILHOMY ITOHCKY
METO/I0B PELICHHS MPAKTHIECKUX 33/1a4, IPUMEHEHHIO PA3THUHBIX METOJOB ITO3HANMS,
TOTOBHOCTE 4 CIIOCOOHOCTb K = CaMOCTOSITENBHON — HHOOPMANHOHHO-103HABATEILHON
JACATENBHOCTH, BKTIOYas YMEHHE OPHEHTHPOBATLCA B PA3IM4YHLIX WCTOUHMKAX HH(OPMAINH,
KPUTHYECKH OLCHHMBATHE M HWHTEPINPETHPOBATh HH(OPMALUIO, INOIYUAEMYIO M3 PA3JIAYHBIX
HUCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMH CPEICTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO H31ararh CBOI TOYKY
3PEHUS, HCTIONB30BATE aICKBATHBIC SI3BIKOBLIE CPE/ICTRA;

BJIAJICHIC HABBLIKAMH [T03HABATENLHOM peduekchy Kak OCO3HAHUS COBEpLIAEMbIX AEHCTBHI U
MBICITATENILHBIX NPOLECCOR, WX PE3YJILTATOB M OCHOBAHHM, I'PAHMI] CBOETO 3HAHMS M HE3HAHWUS,
HOBBIX O3HABATENIBLHBIX 3a/1a4 W CPEJICTB IS UX JOCTHKEHMS,;

LENeYCTPEMICHHOCTE B [OMCKAX W TUPHHATHYM PeLIeHHH, COOOPasHTENLHOCTS W WHTYMIHS,
Pa3sBUTOCTh NPOCTPAHCTBCHHBLIX IPEJICTARICHMH; CIIOCOOHOCTE BOCIPHHHMATL KPacoTy M

TapMOHHIO MHPA;

npeJMeTHLIX:
C()OPMHPOBAHHOCTL NPENCTABICHHH O MATEMATHKE KAK YacTH MHpPOBOH KyJBTYPHI H MeECTe
MaTEMAaTHKKA B COBPEMEHHON LMBUIIM3AIAH, CIOCOOaX OmuUcaHus SBICHUH pealbHOTO MHUpA HA

MaTEMaATHYCCKOM S3BIKE;



C)OPMHUPOBAHHOCTh  [IPEJCTABICHUH O MareMaTHYeCcKuX [OHATHSX KAK  BAKHEHIIHX
MaTEMaTUYECKUX MOJIENSX, O3BOMIOIMX ONHCHIBATL U H3YYATh PA3HBIE MPOUECCHl M SBJICHHS;
[IOHMMAaHHUE BO3MOYKHOCTH aKCHOMATHYECKOrO TIOCTPOCHHS MATEMATHYECKHUX TEOPHIA;

BIIAJICHAEC METO/JaMH JOKa3aTelbCTB K AllOPUTMOB PEIICHHS, YMEHUE WX I[PHUMEHSTH,
OPOBOJWUTH JOKA3aTE/IbHBIE PACCYIKICHUS B XOJIE PEIICHHS 3a/1ay;

BIQJICHHEC CTAHAAPTHBIMH TpMEMAMM  PEIUEHMs PAUWOHANBHBIX W  HPPAUHOHAIBHBIX,
MOKa3aTeIbHBIX, CTENEHHLIX, TPATOHOMETPUYECKUX YPAaBHEHWH M HEPaBCHCTB, HX CHCTEM;
HCIIOJIE30BAHKE TOTOBBIX KOMIBIOTEPHBIX NPOrpaMM, B TOM YHCIIE Jisl IOMCKA IYTH PEIIEHHS 1
WJIFOCTPALMK PELICHUS YPABHEHUH H HEPABEHCTB;

c(hOPMHUPOBAHHOCTD NPE/ICTABICHHH 00 OCHOBHBIX MOHSITHAX MATEMaTHYECKOTO aHANM3a M HX
CBOMCTBAX, BIAJEHHE YMEHHEM XapaKTepH30BaTh MOBCACHWE (MYHKIHH, WCIONL30BAHNE
ITOJIYYEHHBIX 3HAHUH T OMUCAHNS ¥ aHAJIM3A PEalTbHBIX 3aBHCHMOCTEH;

BIJICHUE OCHOBHBLIMHM TOHATHAMHM O IUIOCKOCTSX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
¢urypax, X OCHOBHBIX CBOMCTBAxX, CHOPMHUPOBAHHOCTL YMEHHUS PACIIO3HABATH TEOMETPHYCCKUE
(Gurypsl Ha dYepTexax, MOJENSX W B PEAIbHOM MHpPe; IPHMEHEHHE H3YYEHHBIX CBOWCTB
reoMeTpuyeckux (Guryp u Qopmyl Juls pEIieHWs TEOMETPHYECKHX 3a/lay ¢ NPAKTHYECKHUM
cofep KaHueM;

C(h)OPMHUPOBAHHOCTE MHPEJACTABICHHA O MpoLeccax ¥ SBICHUSX, MMEIOMMX BEPOSTHOCTHBIH
XapaxkTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHPE, OCHOBHBIX TOHSTHIX
JNICMCHTAPHOW TEOPHH BEPOATHOCTEH; YMEHMH HaXOJWTh W OIEHHBATL BEPOSTHOCTH
HACTYIUICHUS COOBITHY B NPOCTEHIINX MPAKTHYCCKHX CHTYAIMSX H OCHOBHBIE XapaKTEPHCTHKK

CIIy4alHEBIX BEJIMYKH,

BIIAICHMC HaBbIKaMM HCIIOJNB30BAHMAA TOTOBLIX KOMIILKOTEPHLIX ITPOrpaMM IIpH pEIICHKMH 38/1a4.

Copepxanue

basosblii yposens
Anredpa ¥ HaYa/Ia MATEMATHYECKOTO AHAIH32
llosTopenwe. Pemenne 3a1a4 ¢ HCIIONB30BAHHEM CBOMCTB YHCEN M CHCTEM CYUMCICHHS,
JETAMOCTH, J0JIeH 1 uacTel, MPONEHTOR, MOJy/eH ducen. Penienue 3a1ad ¢ MCIOIB30BAHUEM
CBOWCTB CTCNCHEH W KODHEH, MHOrOUWIEHOB, NPeOOPA3OBAHMH MHOTOWIEHOB M JpobHO-
PalMOHAIBHBIX BbIpaXKeHWH. Pellienue 3a1a4 ¢ HCII0Ib30BAHHEM I'PayCHOM Meps! yria. Moayis
yucjia W ero ceodcTBa. Pemrenve 3aiav Ha JBIDKCHHE W COBMECTHYIO paboTy € MOMOILNBIO
JTMHEHHBIX W KBA/JIPATHBIX YPABHEHWH M WX CHCTeM. PenieHue 3aJa4 ¢ IOMOIIBI YHCIOBBIX
HEPaBEHCTB ¥ CHCTEM HEPABECHCTB C OJMHOW MEPEMEHHOH, ¢ NPHUMEHCHHMEM W300paKeHmus

HHUCJIOBEIX IIPOMEKYTKOB. Pemmenue 3aja4d ¢ HUCIMOJILB30BAHHMEM YHCIOBLIX Q)yHKHHﬁ H HX



rpaguxos. Mcnons3oBanue cBOHCTB M TpaUKOB JMHEHHBIX W KBAJPATHYHBIX (DYHKLMH,

0o0paTHON NPOMOPLHHOHATBHOCTH H (YHKUHIH . I'paduueckoe penieHne ypaBHEHHH H
HEPaBEHCTR.

Tpuronomerpuyueckasi  OKPYXKHOCTL, paduannas mepa  yeng. CHHYC,  KOCHHYC,
TaHIeHC, Komaizenc NPOU3BONLHOr0 yria. OCHOBHOE TPUIOHOMETPHYECKOE TOMKIECTBO M

CIIEACTBHUSA W3 HEro. 3HaUCHUS TpUroHoMmerpuyeckux Gyuxumi aus yrios 0°, 30°, 45°, 60°, 90°,

180°, 270°. ( pan). Popmyiasr CrOJNCEHUS MPUSOHOMEIPUYECKUX YHKYUL, Dopmyiel
npueedenus, popmyisl O6OUNLO20 apaymenmd.

Hymn JyHxuus, nDpoMeKyTKH 3HAKONOCTOAHCTBA, MOHOTOHHOCTL. Haubonbmee u
HauMeHbnee 3Hayenwe Gyuxkuuu. [lepuopndeckue GyHkuud. YeTHOCTH W HEUETHOCTD

byuxuuit. Crooicnoie pynxyuu.

Tpuronomerpuueckue bynxuun . Oyuxyusi . CroiicTBa " rpadukn
TPUIOHOMETPHUYECKUX (QYHKIMH. APKKOCHHYC, apKCHHYC, apKTaHTCHC YHCIA. Apkkomanzenc
yuca.

[Ipocreiimue TPUTOHOMETPHYeCKHE ypaBHeHHs. Pelenue TPUTOHOMETPHYECKHX
ypaBHenuit. Obpamnsie mpuzonomempuyeckue gynuyuu, ux ceoticmea u epagpuxu. Pewenue
npocmeﬁmux HPUZOHOMEMPULECKUX HEPABEHCTNG. -

Crenensb ¢ IeHCTBUTENLHLIM 10KA3ATE/IEM, CBOMCTBA CTEICHH.

IIpocreiimue moxazaTenbHbIe ypaBHeHHs W Hepasencrsa. [lokaszarensHas QYHKUMS U €€
cBolcTBa U rpaduk.

Jlorapudm umciaa, croiicrra norapudma. ecarnuneii norapubm. Yucro e. Hamypaisuwiii
sozapugm. Ilpeobpazosanue norapuMuYecKix BeipaxeHuit. Jlorapupmudeckue ypaBHeHUs
u HepaseHcTBa. Jlorapudpmuueckas QyHKus v ee CBOHCTRA U rpaduk.

Crenennas Gynxnums 4 ee cBoiicrBa u rpadumk. Vppanmonaisusie ypaBHeHus.. Memod
unmepeanoe o pewenus nepasencms. Illpeobpasosanus epaguioe Qyuryui: cosuz 600i1b
KOOPOUHAMHBIX OCEl, Pacmsdicenue U cocamue, ompadcenue OmuoCumenNsno KoOOPOUHAmMbLIX
oceil. Ipaguueckue memodel pewlenus ypasuenuil u nepaeercme. Pewenue ypaenenutl u
nepasencms, Ccooepcauux nepementyio nod suaxom mooyis. Cucmemvl NOKA3UMENbIbIX,
nozapugmudeckux U UPPAYUOHANILHBIX  YPAGHEHUU. Cucmemol NOKA3AMENLILBIX,
nozapughmuveckux nepasencmes. Bzaumno odpamnvie ¢yniyuu. I'paghuxu ezaumno obpamisix
Gynrxyui. Ypasnenus, cucmemsl ypasnuenuii ¢ nApamempom.

IMpouszpognan Pyuxkuum B Touke. KacarenbHas x rpaduky dyHKuwn. ['coMeTpHYecKuHd H
(duspgeckuél  cMblcn  NPOM3BOJIHOM. llpousBosjHble neMeHTapHbLIX  (yHKUMEH. [Ipasuia

oupgepenyuposanus. Bmopas.  npouszsoonas, — ee  2e0MCMPUYECKUd U QUIUYECKUU
!



cmoicn. [onstue o HenpepbiBEBIX QyHKuMIX. ToukH KCTpeMyMa (MAKCHMYMa W MUHMMYMA).
Viccnenosanue 31eMEHTApHBIX (YHKOMH HA TOYKH IKCTPeMyMa, HauOOINLINEE W HAMMEHBIIEE
3HAYEHWE ¢ I[IOMOIIBI IIPOM3BOAHON. [locmpoenue ezpauros yukyui ¢  nOMOULIO
npouszeoonvix. [Ipumenenue npouseo0HoU NPy peuteniiy 3a0a4.

IlepBoobpasuasn. [lepeoobpasuvie  onemenmapuvix  Qyuxyus,  Ilowads  kpugosuneino
mpaneyuu. Popmyna Heromona-Jleiibnuya. Onpedenennviti unmezpai. Boruucienue niowjadei
RAOCKUX huyp 1 00bemMos meil 8pawyenus ¢ NOMOWbIO UHMezpaJla.

3.2 I'eomerpus

[lopTopenne. Pemenve 3amau ¢ npumMeHeHueM CROHCTB Quryp Ha miIocKOCTH. 3amaud Ha
JI0Ka3aTejIbCTBO M IIOCTPOCHHE KOHTPIPUMEPOB. Mcrnone3oBanme B 3ajjadax NpPOCTEHIINX
JOrMYeCKMX Tpapui. Pemenue 3agay ¢ HCIOJIB30BAHHEM TEOPEM O TPEYTONLHHKAX,
COOTHOINEHMH B IIPAMOYTONLHBIX TPEYroJIbHUKAX, (DAKTOB, CBA3AHHBIX C YeTHIPEXYIOJbHUKAMH.
Pemenve 3a7a4y ¢ MCIIOIb30BaHHEM (DAKTOB, CBA3AHHBIX ¢ OKpYXHOCTsMU. Pelnenne 3anay Ha
U3MEPEHHMs] HA IUIOCKOCTH, BBIMUCIEHUEC JUTMH W IUIOMAJCH. Pewenue 3a0au ¢ nOMOUbIO
BEKMOPOE U KOOPOUHAM.

Harnsanas crepeomerpus. Puryps! n ux uzobpaxenus (ky0d, nupamuua, npusma). OcHosHble
nonsmus cmepeomempuu U ux ceoticmea. Cevenus Kyba u terpasypa.

Touxa, npsiMast ¥ MIOCKOCThL B IIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHM M CIICACTBUS M3 HHX.
BsarMHOE PacnojioKeHHe IpsAMbIX M IJ10cKocTeH B rpocTpaHerse. [lapanieabHocTs IPAMBIX
U ILIOCKocTel B mpocrpaHcrse. M3o0pakenue NpocTeHIIMX NpPOCTPaHCTBEHHBIX (uryp Ha
IIOCKOCTH. PaccTosHus Mexy GUrypaMu B MpoCTPaHCTBE.

¥Yrawi B npocTpancrse. llepneHauKyIpHOCTH NPAMBIX U TJI0CKOCTEH.

ITpoexuuns GHTYpbl HA IUIOCKOCTB. [IPH3HAKK NEPIEHIMKYISPHOCTH NMPSMBIX H IUIOCKOCTEH B
npocTpaHcTee. TeopeMa o Tpex NepleHAHKYIsIpax.

Muororpanunku. [apauienenunen. Cpo#icTBa npsaMOyroJisHOro napamienenunejsa. Teopema
IIlndaropa B mpocrpancree. Ilpmava wm nupammja. [lpaBunbnas nupamuja W TpaBHibHAS
npusma. Ilpsamas nupampaa. DineMeHTBH NPU3MBI M NHpPaMH/bl. BBIYKHCIEHHE 3EMEHTOB
IIPOCTPAHCTBEHHBIX GUryp (pebpa, 1MaroHaiy, yrisl).

Tena Bpamenust: IMHAP, KoHYC, chepa u wap. OCHOBHBIE CBOMCTBA MPSIMOr0 KPyroBOIo
OUIMHApa,  OpAMOrO  Kpyrosoro  kouyca.  M3obpakenuwe — Tenl  BpalieHuss  Ha
TIOCKOCTH. [Ipedemasnenue 00 yceyennom xouyce, cevenuss KOHYca (napaiiesbioe 0CHOSAHUIO
U NpOxXoOAujee Yepes GepuiuIly), cevenus Yununopd (napanienvio U nepreHoOuKyIspHO 0Cu),
cevenusi wiapa. Paseepmra yurunopa u konyca. Ipocmetiviue kombunayuy mMuo202paniuKkos u

meJt gpaujenus meaucoy coboil.



TLromans MOBEPXHOCTH NPABHILHOM MUpPaMUILl U IPIMOM npu3mbl. [Liomans moBepXHOCTH
NPSMOTO KPyroBOro LUIMHPA, IPIMOI0 KPYI'OBOIO KOHYCA 1 Iapa.

IlonnTHe 06 06beme. OOBEM MHPaMMIBI H KOHYCA, TPH3MEL ¥ 1imiHApa. O0beMm 1mapa.
Tooobueie mena 6 npocmpancmee. COOTHOIICHUST MEKNY TUIOMIAAIMHA [OBEPXHOCTEH |
o0bemMaMy nOJO0OHBIX TEIL.

BexTopsl B KoopAHHATEI B npocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO,
yron mexy sexropamu. Konnmuneapuslie u komrutanapHsie BeKTOpbl. Craisproe npouseedenie
sexmopos. Teopema o pasnodcenuu 6exmopa no mpem nexomuianapisim eexmopam. Crausproe
npoussedenue 6exmopos 6 koopounamax. llpumenenue 6exmopos npu peuienuu 300a4 Ha
Haxooicoenue  paccmosnuy, Onum, niowaded u o0bwemos. [eudicenus & npocmpancmee:
RAPQILeNIbIBIY NEPEHOC, YEHMPATLHUS CUMMEMPUSl, CUMMEMPUS OMHOCUMENLHO NIOCKOCHU,
nosopom. Ceoticmea Osudcenuil. Ilpumenenue Osudicenuti npu peutenuu 3a0q4. Ypasuenue
niockocmu 6 npocmpancmee. Ypasuenue cgepul 6 npocmpancmee. Popmyna st Guiduciens
PACCHIOAHUA M&'.’)IC()y MOYKAMY 6 NPOCMPANCmeEe.

BeposTHocTs ¥ cTaTHcTHKa. PaGora ¢ pannsivu

IloBTOpenme. Pemnenve 3amad Ha Tabmwunoe W rpaduyueckoe NPEACTABICHUE JAHHBIX.
Hcrnonp3oBanne CBOHCTE M XapaKTEPHCTHK UMCIOBBIX HAGOPOB: CPEIHHX, HAMOONBLIErO H
HA¥MEHBIIET0 3HAYCHHUS, pa3mMaxa, OUCHEPCUU.

Pelenue 3a1a4 Ha OnpesienenHe YacTOThl U BEPOSTHOCTH COObITHH. Bhrurcienye BeposTHOCTEH
B OIBIT@X C PaBHOBO3MOMKHBIMH JJIEMEHTApHBIMH MCXOJaMM. Pelenne 3a1ad ¢ NpuMeHEHHEM
KoMOMHATOpUKH. PenieHue 3ajay Ha BLIYMCICHHE BEPOSTHOCTEH HE3aBHCHUMBIX COOLITHIA,
IpUMeHeHHe QopMyJTbl CIONKEHHS BepoaTHocteitl. Peinenve 3amau ¢ NpUMEHEHHEM IHArpaMM
Diinepa, Aepesa BeposiTHOCTEH, GopmyIsl Bepuyrnu.

Yenoenas BepoaTHOCTS. [TpaBriio yMHOKeHHS BeposTHOCTEH. POpMyIIa TIOJHON BEPOSATHOCTH.
JIMCKpeTHbIE CllydaifHble BEJIMYHHBEI M pacnpejerneHns. HesaBucumble cirydaliHble BETUUHHBL
Pacnipesienenne cyMMBI U IPOM3BEICHNS HE3ABUCHMBIX CYYAHHBIX BEJTHYHH.

MareMaTH4eCKOE OXKHIAHUE U JJUCIIEPCHs CIIyYalHON BeIUYHHLL. MaTeMaTHyeckoe OxUWIaHHe 1
JUCIepCust CyMMBI CIIydaiHbIX Benuumd. ['eomerpuyeckoe pacmperneneHue. BUHOMUAILHOE
pacipeieliciue U ero CBOMCTRA.

Hempeprienbie cnyuvaiinbie BenmuuHbl. [lOHSTHE O IUIOTHOCTH BEPOSTHOCTH. PaBHOMEpHOE
pacipe/ieieHue.

IToxazaTenbHOE pacipe/ieNieHue, ero MapaMeTpsi.

llonsTre 0 HOpMAILHOM pacipesienenuu. [lapamerpsl HopMansHOro pacnpenenenus. [puveps

CH}/‘Ia;IHbIX BCJIM9HH, NOAYHHEHHBIX HOPMAJTBLHOMY 3aKOHY (HOFPCUIHOCTI: H3M€p81—ll’!ﬁ, pocTt

YENOBeKa).



Hepasencto YeOrimesa. Teopema beprymiu. 3akon Gonpimmx gmcen. BrGOpouHbIl METOS
H3MEpeHUs BEPOATHOCTEH. Pob 3akoHa GONBINMX THCET B HAYKE, TIPHPOJIE U OOLIECTRE.
Kosapuauus nsyx cnyvabinbx Benwuns. Iloustue o xosddunyente xoppensuy. COBMECTHbIE

HAOIIOIEHKS ABYX CllyYaiiHbIX BeJInYrH. BRIOOpounbil K02 HIMERT KOppeamuy.

2. CTPYKTYPA 1 COAEPKAHUE YUEBHOW TUCLUATLIUHBLI

2.1. O6bem yueOHONH QHCHHNIHHELL H BH/ILI y4e0HOH padoTs

Buj yuebuoit paGorsl Oodbem aacos

MaxcumajibHAs HATPY3KA 351
3ausaTHA AyIUTOpHbIE 26

B TOM YHCIIE:

PaKTHYECKUE 3aHATHUS 10
Bueayauropuasn CaMOCTOATENLHAA pabora 323
obyuaromerocs (Bcero)

Hroropas(npomexyrodnas) arrecranms 8 popme JK3aMeHa
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3. YCJIOBUS PEAJTM3ALMUA [POTPAMMBI JTUCUUTIJIMHBI

3.1. MarepuaabHO-TeXHAYECKOe ofecneuenne

Peaymzalus nporpaMMsl JUCHUIUIMHBL TpeOYeT Hanuurs y4ebHoro kabunera MaremMaTuky
ObopynoBanue yuedbuoro kabunera:

Y49e0HO-METOMMYICCKUH KOMIUIEKC 1O JucuuiiidHaM «Aurebpa», «['eomerpusay. Harmsinbie
110co0us: TaOMUIBL, KapTOYKH, IUIAKATHL 110 OTHAEIBHLIM TEeMaM, HOPTPEThI BBLNAIONIAXCS jesTese
MaTeMaTHKW. BapuanTol WHOMBUIYalbHBIX 3aNaHi, BAPHAHTHI 3aJanuil s noarotosku k MIA.
KoMIiekT 4epTexHbIX MHCTPYMEHTOB (KIACCHBIX M PAa3[aTOYHBIX): JIMHEHKA, TPAHCIOPTHP, YTOMbHUK
(30°, 60°, 90°), yronsuux (45°, 90°), UHpKyIb.

MebGens u cranuonaptoe 060pyoBaHue: JEMOHCTPAIMOHHBIA CTOJ, I0CKa AyIHTOPHAs, IIKad

J METOIMYSCKHUX HOCOGI’II\:!, CTOJl HpBHOﬂ&B&T@HhCKHﬁ, CTYIL Ali IperoJgarareris.

3.2. Undopmanmonnoe obecneyenne o0ydenus. [lepevens yaeGHLIX H3aHMI, HHTEPHET-PECYPECOB,
AONOJHATENLHOMH JIMTEPATYPhI

OcHoBHas UTeparypa

Anumos LI A. Maremaryka : anrebpa u Hayana maremaruaeckoro aHamza. 10 — 11 wiace: yueOGuuk /
HI. A. Jlapasn, 10. M. Konsrun. — Mockea : [Ipoceemenne, 2018. —463 ¢. — 50 sk3.

Hapmasun A. A. Maremaruka : yde6uux mst CIIO / A. A. dapasn. - 3-e uzn. — Mocksa : ®opym : HULL
WUH®PA-M, 2020. - 544 c¢. — (Cpeannee mupodeccuonansuoe obpazosanme). — URL:
http://znanium.com — Pexxum JocTyna: 110 MOAMHUCKe.

boromonor H. B. Ilpaktuyeckue 3auaryst no maremaruke B 2 1, Yacts 2 : yuyebuoe nocobue s CITO /
H. B. boromonos. — 11-e u3p., nep. 1 gom. — Mocksa : Mzparenscreo IOpaiir, 2020. — 251 ¢. —
(ITpodeccronansroe obpazoranue). — URL: https://urait.ru. — Pexum gocTyna: 1o nojnucke
Atranacan JI. C. I'eomerpust (B 2-x gacrsix). U. 1 : yueGuoe nocobue / JI. C. Aranacsn, B. T. Bassuies. —
Mockea : KuoPyc, 2017. — 396 c. — URL: https://www.book.ru. — Pexxum moctyma: rmo nojmucke.
Aranacsn JI. C. I'eometpus (B 2-x vacTsx). U. 2. : yuebnoe nmocobue / JI. C. Atanacsau, B. T. Basbiies, —
Mockga : KnoPyc, 2017. — 424 ¢. — URL: https://www.book.ru. — Pesxum JocTyna: no moamnmcke.
boromonos, H. B. Aurefpa u Hauana anamusa : yuebuoe nocobue s cpeHero npodeccHoHaTLHOTO
obpaszosanusa / H. B. boromomoB. — Mocksa : Wsparenscrso [Opaitr, 2020. — 240 ¢. —
(Ilpodeccuonansroe obpazoBanue).

Boromonos, H. B. T'eomerpus : yueGuoe mocobue s cpemnero npodeccuonansuoro obpazopanus / H.
B. boromomos. — Mocksa : Msparemscrzo HOpaitr, 2020. — 108 ¢. — (IIpodeccuonansHoe

oOpazoBanue).

27



JlononHuTenbHas TuTepaTypa

bammakos M. M. Maremaruxa : yueGuuk jyis CITO / M. U. Bammakos. — Mocksa : KnoPye, 2020, —
394 ¢. — URL: https://www.book.ru. — Pexum gocTyma: 1o nojmucke.

Hanmasu A. A. COOpHHK 3a1a4 1o MareMatuke : yuebHoe nocobue /A. A. amass , 3-¢ u3n. — Mocksa
Dopym, UHOPA - M, 2018. - 352 c.: - (TIpodeccuonansuoe obpaszosanue). - URL: https://znanium.com.
— Pexum gocryna: mo noamucke.

boromornoe H. B. Maremaruka. 3amauu ¢ peutenusivu B 2 4. Yacts 1 : yueGroe nocobue mms CI10 / H. B.
boromonor. — 2-e m3a., ucnp. u gon. — Mocksa : M3martenseTso IOpaiit, 2020. — 439 ¢. — URL:
https://urait.ru. — Pesxxum moctyna: mo noanucke.

Boromonos H. B. Maremaruxa. 3agaun ¢ penienusivi B 2 4. Yacts 2 : yuebroe nocobue mus CI10 / H. B.
Boromosios. — 2-e w3y, uenp. u gon. — Mocksa : Usnarenscrso [Opaiit, 2020. — 320 ¢. — URL:
https://urait.ru. — Pesxxum jjocTymna: mo mojjmmcke.

Kpemep H. III. Maremaruxa juist konnempkedt : yaebnoe nocobue mia CIIO / H. 11 Kpemep, O. T
Koncranrunosa, M. H. ®puaman ; nox pen. H. LI Kpemepa. — 10-e m3j., nep. u gon. — Mocksa :
Wsparenscrso Opaiit, 2020. — 346 ¢. — URL: https://urait.ru. — Pesxum gocTyna: no nojnmcke.

Kyuep T. I. Maremaruka. Tectsl : yuebroe nocobue st CTIO / T. T1. Kyudep. — 2-e /1., HCIp. | A01.
— Mocksa : Usparensctso Opaiit, 2020. — 417 ¢. — URL: https://urait.ru. — Pexxum gocryma: 1o

TIOJTIMCKE.

HuTepHeT-pecypesr:

1. OJIEKTPOHHBIE TPUIIOXKEeHUs K ydeOuukam Asmamos II1LA. AnreGpa n Hawana ananuza. YueGHUK
anst 10-11 xnmaccor o6meoOpazoBatenbHBIX yyupexaenuit. M., «llpocsemenne» u Aranacsu JI. C.,
byrysoe B. @., Kajomues C. b. u mp. I'eomerpus, 10—11: Yued. ans o6meo6pazoraTenbHbIX
yupexaenui . M., «IIpoceemenue» www.onlin .prosv.ru

2. Mynbrumeuiiibie 00ydalomue NporpamMMbl B JJICKTPOHHBIE yueOHble M3JaHHS IO OCHOBHBIM
pasjienam Kypca MaTeMaTHKH.

3. OnextponHas 0aza JaHHBIX JUIS CO3/IAHHS TEMATHYECKMX ¥ MTOTOBBIX PAa3HOYPOBHEBBIX
TPEHUPOBOYHBIX M TPOBEPOYHLIX MATEPHANOB ISl OpraHU3aluH (POHTATLHOM W MHAMBHIYAILHON
paboThL

4. HMucTpyMenTallbHAS cpejia 110 MaTeMaTHKe.
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4. KOHTPOJIb U OIEHKA PE3YJbLTATOB OCBOEHUSA TUCIUITJINHBI

Kontpoar u onenka

IpEIoaaBaTeyicM B IIPOLIECCE MPOBEACHUS TEKYIIETO KOHTPOJIA -

PE3yILTATOB  OCBOEHMs YYeOHOH JIMCHMINHHEL OCYLIECTBIISETCS

OPaKTHISCKHX M CaMOCTOSITEIIEHBIX

paboT, TECTUPOBAHMS, 4 TAKKE BBLINONHEHUs OOYYAIOIMMHUCS MHIMBUIYANLHBIX 3a/aHiii, pedeparos,

HCCIIeOBaHUH, pacyeTHO-rpadIYeckux paborT.

4.1. KoHTpOJIL YCBOCHHS 3HAHAHN M OCBOSHMSA yMeHMIi:

PesynbTaret obyuenns

(ocBoeunbIC YMEHA, YCBOCHHBIC 3NHANMS)

DopMBbI ¥ METO/{bI
KOHTPOJISI H OLEHKH

pe3yJbTaToB 00ydenns

2

Ymern

Y.1. Bemonuste BEMUCACHHUS U IPe0Opa3oBanusl:

BBITTOJIHSATE apuMETHUECKHE JeHCTBHS, COYETAd YCTHBIE 1
MACBMEHHLIE IIPHEMBI; HAXOWUTh 3HAYEHHUS KOPHS HATYPAILHOHN
CTCIEHH, CTEIICHH C PAIlMOHAIILHLIM [T0KA3aTeNeM, Jrorapudma.
BBIYMCIISITh 3HAYCHUS YHCIIOBBIX M OYKBEHHBIX BHIPAIKECHUM,
OCYUIECTBIISIS HEODXOAUMBIE TTOJICTAHOBKH M ITpe0OpasoBaHusi.
IIpoBojnTh 1O U3BECTHBIM (HOPMYIIAM ¥ IPABHIAM TTPECOBPA3OBAHHS
OYKBEHHBIX BBIPAXKEHHH, BKIIOUAIOMIAX CTENEHH, PAIHKAILI,

JiorapudMe! ¥ TPHrOHOMETpHYECKHE GyHKIIHH.

Orenka pe3ysibTaToB
BEIIONHEHWS 3a1adnii Ha
[IPAKTUYECKUX 3aHATUIX H
BHEAYAUTOPHOH
CamMOCTOATENLHOM paboThl,

JK3aMEH

V.2. Pemars ypaBHeHHs U HEPABEHCTBA

Pemars panyoHanbusle, HppanMOHAILHBIE, [10KA3ATEIBHEIC,
TPUTOHOMETPHYECKHE U JIOTAPUPMHUCCKHE YPABHEH NS, UX CUCTEMBL.
Pemats ypaBHenust, IpocTeiInne CUCTEMb YPABHEHHH, HCIIONB3YS
CBOMCTBA QYHKIMA 1 MX TPAQUKOB, HCIOMB30BATE [l TPUOIHIKEHHOTO
PEUICHHS YPABHEHMH 1 HEPABEHCTB IpaduuecKuil MeTo/.

Pemars panuoHanbubie, NOKa3aTeNbHLE | JIOTapu(pMUYECKIE

HCPABCHCTBA, UX CHCTEMBEI.

Onenxa pe3ynsraron
BLIMOJHEHKS 33/IaHUH Ha
NPaKTUYCCKMX 3aHATHIX U
BHECAYIUTOPHOH
CaMOCTOSTENbHON PaboThlL,

DK3aMeEH
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Y.3. BeIIONHATS ASHCTRAS ¢ QYHKUMAMA

OIPE/ICTIATE 3HaYeHHE (PYHKIHH T10 3HAUCHUIO apryMeHTa IIpH
PasJIMYHBIX crocodax 3aiasust GYHKIHH, OMMCHIBATE 110 rpaduKy
NOBE/ICHUE U CBOMCTBA DYHKIMH, HAXOAUTE 110 rpaduKy GyHKIMH

HanOoJIbIICE M HAUMEHbIIEE 3Ha4YeHud, CTPOUTH rpacbmcn H3YYCHHBIX

OueHka pe3ysLTaToB
BBIITOJTHEHWS 3aJaHnil Ha
NPaKTHYECKUX 3aHATHAX U
BHEAYIMTOPHOH

CaMOCTOSITENLHOM paboTsl,

byHKIHiA. 9K3aMeH

BbraucsisaTe IpOM3BOIHEIC M HEPBOOOPA3HEIE SMEMEHTAPHBIX (YHKIIHMIA.

HcenenoBars B IPOCTERIMKX Cllyyasx PYHKIMH HA MOHOTOHHOCTD,

HaXO/(|Th HAWOOIBIIEE U HAMMEHbIIEE 3HAYCHHS )YHKIIHH.

Y.4. BolnonssTe JCHCTBHS ¢ reOMETPUYeCKUMHA QUTypaMH, Ouenka pe3ybTaToB

KOOPAMHATAMH U BEKTOpaMu

Pemars n1aHIMETPUYCCKIE 331290 Ha HAXOIKIEHHE TeOMETPUUESCKHX
BENWYUH (JUIMH, YTIIOB, TUIOIAEH)

Pematk npocreiiinne crepeoMeTpUYeCKHE 3aa9K HA HAXOXK/ICHHE
FEOMETPHYCCKHIX BEIUUUH (JUTHH, YIIIOB, ILTIOMAeH, 005EMOB)
Onpeaenars KOOpMHATH TOUKH, IPOBOUTE ONEPALMHA HaJ BEKTOPAMH,

BbIMHCIBITL JIIHHY W KOOPJWHATEI BEKTOPOB, YI'OJI MEXKLY BCKTOpaM#

BBEINOJIHEHKS 3a0aHuil Ha
NPAKTHYECKHX 3aHSTHSIX U
BHEAYAUTOPHOM
CamMoOCTOATELHOH padoThl,

JK3aMEH

Y.5. CTpouth ¥ UcCeoBaTh MPOCTEHIINE MAaTEMATHYECKAE MOJCITH
MogenupoBars pealbHbIe CUTYAIMHA Ha A3BIKE aNreGphl, COCTABIATE
YPaBHEHHS M HEPABEHCTRA T10 YCIIOBHIO 3aJ1auy

MopenmpoBars peanbHble CUTYALMK Ha S3BIKE FEOMETPUH, HCCIIEI0BAT
NPOCTEHIIKE MOJEIH C ACTIONB30BAHHEM MreOMETPHYECKUX MMOHITHH 1
TEOpEM, PelIaTh MPaAKTHUCCKUC 33/1a4H, CBA3AHHBIE ¢ HAXOKICHHEM
TEOMETPUUCCKUX BEIIMYMH

ITpoBoauTs NOKazaTeNbHBIE PACCYIKACHHS IPH PEIIEHHH 33714,
OLICHHBATD JIOIHYECKYIO IPABHIIBHOCTL PACCYIKIEHUH, PACTIO3HARATE
JIOIHYECKH HEKOPPEKTHBIC PACCYIKIEHUS

MonenupoBsaTs peasibHble CHTYalMH Ha S3bIKE TEOPHH BEPOSITHOCTEH 1

CTATHCTHKH, BEIYUCIATEL B IPOCTEHIIHEX CITy4asX BEPOSTHOCTE COOBITHIA

Ouenka pe3ynbsTaToB
BBIIOJIHEHMS 3aJaHnHA Ha
[IPaKTUYECKUX 3aHATHAX U
BHEAYIUTOPHOH
CaMoCTOSITENLHOM paboThl,

JK3aMeH

¥.6. Mcrons3oBath puoOpeTéHHbIE 3HAHKS B IPAKTHYCCKOMH
JEATETLHOCTH U ITOBCE/IHERHOMN JKHU3HA
-AHATM3HPOBATE PealbHbIe YHCIIOBBIE TAaHHbIE, HH(BOPMALHIO

CTaTHCTHYCCKOI'O XapaKTepa , OCYIIECTRIATE NPaKTHYECKUE paC‘-léTbI 1o

hopmynam

O11eHKa pe3yibTaToOB
BLINOJHEHUS 3a/IaHA#N Ha
NPAKTHYECKHX 3aHITHSIX 1
BHEAYIUTOPHON

CaMOCTOSTENILHOM paboTsl,
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-OnucpIBaTh ¢ MTOMOIIBIO QYHKIMH PA3IHYHBIE PEATLHEIC 3aBUCHMOCTH
MEX/Y BeTMYMHAMU K UHTEPIPETHPOBATH UX rpaduKy, U3BIeKaTh
HH(OPMAaIHIO, IPE/ICTABNCHHYIO B Tab/Iuax, Ha JuarpaMmax

- Pemars npuxiaHele 3a1a4d, B TOM YHCIIE COMUAILHO-
3KOHOMHYECKOTO M (QH3UUECKOro XapakTepa, Ha HaunOoIbIIee 3HAYeHUE,

Ha HaXOXJIEHNE CKOPOCTH U YCKOPEHUs

2K3aMCH

3Hars

3.1

3HAYEHHE MAaTECMaTHYCCKOH HaYKHW UL PEIIEHHS 3a/0a4, BO3ZHHKAOIIUX

B TEOPHH U INMPAKTHKE,

BCPOSATHOCTHBIA XapakTep Pa3MUHBIX IPOIECCOB OKPYIKAIONIEr0 MUPa

Ouenka pe3ybTaToB
BBITOHEHHS 3aaHMi Ha
NIPAKTUYECKUX 3aHATHIX 1
BHEAYAUTOPHOH
CaMOCTOATENLHON PaboThI,

OK3aMCH

3.2.

HMHMPOTY K B TO JK€ BPEMA OI'PAHWYEHHOCTL TPHMEHCHH I
MaTEMAaTHYCCKUX METOJIOB K aHAIIM3Y M UCCJICIOBAHHIO ITPOLECCOB U

SIBJIEHUH B IpHpOAE | 00ImecTse

Ouenka pe3ynsTaToB
BBIIOJIHEHMS 3alaHuH Ha
NPaKTHYECKUX 3aAHATHIX U
BHEAYIUTOPHOH
CaMoCTOATENILHON paboThl,

OK3aMEH

33
3HAYCHHUEC NIPAKTHKH H BOINPOCOB, BOZHHUKAIONIUAX B camMol MaremMaTnKe

Ju1s (QOPMHPOBAHUS U PA3BUTHS MATEMATHYECKOH HayKu

OneHka pe3ynbTaToB
BBLINOJIHEHMS 33JaHuii Ha
NPAKTHYECCKUX 3AHATUIX 1
BHEaAYHUTOPHOH
CaMOoCTOATENLHON paboTsl,

SK3aMCH

3.4.

HCTOPHUIO PA3BUTHS OHATHA YHCNA, CO3JaHus MaTEMATAYECKOI0

aHallk3a, BOSHUKHOBCHHA W PA3BHTHS I'COMETPHA

OueHka pe3ynbTaToB
BBIIOJIHEHMS 3aJaHWH Ha
NPaKTUYECKUX 3aHATUSIX U
BHEAYIUTOPHOH
CaMOCTOATENbHON paboThl,

JK3aMeEH




3.5
YHI’IBepC&HBHBIﬁ XapaKTep 3aKOHOB JION'HKH MaTeMaTHYCCKHUX
paccy}l{ﬂeﬂnﬁ, HX TIPUMCHKUMOCTDL BO BCEX obnacTax yenoBeuecKon

HECATCIILHOCTH

O11eHka pe3ynsTaToB
BBITIOJIHEHUS 38JaHui Ha
NPaKTUYECKUX 3aHATHIX U
BHEAY/IUTOPHOH
CaMOCTOSITENIbHOH paboThl,

DK3aMCH
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