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1. MACIIOPT PABOQYEN IMPOTPAMMBI YUEBHOM JUCLHMTLIIIMHbBI
[NOSACHUTEJBHAS 3AIIMCKA

llporpamma o6meobpasoBarenboi  ydebnod mucmummunsr OY][.04 Marematnka
NpefHasHa4qeHa JUil H3YYCHHS MAaTeMaThKM B paMkaX peaimsauud 00pa3zoBare’bHOMN
IIpOrpaMMBl CPeAHero oOmEero oOpa3oBaHus B MpereiaX OCBOEHWs TPOTpaMM MOATOTORKH
CHENHANUCTOR cpejHero 3BeHa (nanee - [TICC3) na Gase ocHOBHOro 00mEro obpazoRanus
COLMATTBHO-2KOHOMHYECKOTO IMpOQHIs.

IIporpamma paspabotana na ocuose TpeGoranuit ®'OC cpeanero obmero o6pasoaHus,
NPEABABIAEMBIX K CTPYKTYPE, CONCPIKAHHMIO W PE3YJBTATAM OCBOEHHsS YYEOHOH IMCUUIIIHUHEI
Maremarnka, ¥ B COOTBETCTBHM ¢ PexOMeHIAuusIMKU [0 OPraHd3aluy IONYYEHUs CPETHEro
obmero 00pasoBanus B TPEENaxX OCBOGHWS OOPa3OBATENLHBIX MPOTPAMM  CPEIHEro
npoQeccnoHanbHoro  o0pasopanus Ha Gase OCHOBHOTO 06mero obpaszoBanus ¢ Y4eToM
TpeboBaHuil (eNepabHBIX TOCYIAPCTBEHHEIX 00PA30BATENLHBIX CTAHAAPTOR M IIOIYIacMoil
MPOQEeCCHn MM  CIEUMATLHOCTH  CPEHEro MPOdEcCHOHANLHOTO  06pasoBanusl  (MHCHMO
HenmapraMenTta rocynapcTBeHHON NMONMTHKE B cepe NOATOTOBKH paGodiX kagpoB u JII1O
Munobprayku Pocenn ot 17.03.2015 Ne 06-259).

Bxomur B 06mieo6pasopaTenbubii LUK Kak 6a30Bas 061e06pa3oBaTebHAS IHCIHTLTHHEA

OcBoenne  comepxkanmst yweOnoii jwmenmmmusl  «Maremarnkay — oBecneymBacT
JIOCTHIKEHHE CIEAYIOUINX Pe3yabTaTOR:

JIMIHOCTHBIX:
cOPMHUPOBAHHOCTH IPECTABNCHUH 0 MaTEMAaTHKE KAk YHHBEPCANLHOM S3LIKE HAYKH, CPEJCTBE
MOJIETUPOBANHS SIBIICHAN U POIIECCOB, HACAX W METO/IAaX MATEMATHKH;

NOHHAMAaHHE 3HAYUMOCTH MaTeMaTHKH Jutst HaYYHO-TEXHHUYECKOT0 mporpecca,
C(hOPMUPOBAHHOCTE OTHOIMIEHWsS K MATEMATHKE KaK K YaCTH OBIIeYe/I0BEYSCKON KYJILTYPbI
HEpe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MATEMATHKH, DBOJIOIMEH MATEMATHUECKHX HICH;
PasBUTHE MaTEMATHUYCCKOIO MEIILICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHNS, AITOPHTMHYECKO
KyILTYypbl, ~ KPUTAYHOCTH  MBIIUICHHS Ha  YPOBHE, HEOOXOMAMMOM i Gymymieit
PO(YECCHOHANILHOMN TEATEILHOCTH, 471 IPOJOIKEH S 06PA30BaAHYS 1 camo00pazoBaHus;
OBJIAICHHC MAaTCMATHYCCKUMK 3HAHUAMH ¥ YMEHUIMH, HeOOXOMHMBIMH B NOBCETHEBHOMN IKH3HH,
AJI OCBOCHHMS CMEXKHBIX €CTECTBEHHO-HAYYHDIX MUCUHILIME U JHCIHIUIMH TPo(ecCHOHATBHOTO
umiia, Ui nonydeHus obpasoamms B obmacTsax, He TpeGylommxX  yriayGnéHHOM
MaTEMaTHYeCKOH MOArNOTOBKH;

FOTOBHOCTE M CIOCOOHOCTE K 0Opa30BaHMIO, B TOM YHUC/IE camMooOpazoRatuio, Ha NPOTIKEHHH
BCCH JKM3HH] CO3HATENLHOE OTHONICHHC K HEINPEPHIBHOMY OOPasOBAHUIO KaK YCIIOBHIO

YCHEIIHOH NPO(ECCHOHANBHON 1 0GIECTREHHOH ASATELHOCTH,



IOTOBHOCTL M CIIOCOOHOCTE K CaMOCTOSATEIILHOM TBOp‘{GCKOH ¥ OTRBETCTBEHHOM JACATCILHOCTH;
FOTOBHOCTL K KOJUIEKTHBHOM pa60're, COTPYOHUHECTBY CO CBEPCTHHKAMH B 06pa3OBaTCHbHOIZ,
OGUICCT‘BCHHO HOH@SI—lOﬁ, leE6HO—HCC.TIe£lOBB.TG.F[}JCI(()ﬁ, HpO&I{THOP’I A JIPpYTHX  BHIax
JACATCIIBHOCTH,

OTHOIICHHUE K npo@eccuoaaﬂmoﬁ JEATCIILHOCTH KakK BO3MOXHOCTH YYacTHS B PCUICHUH

JIMYHBIX, OGHIGCTBGHHL]X, TrOCYJapCTBEeHHBIX, 061LleHa].Il40Ha.ﬂI:HBIX HpO6HeM;

MeTanpeaMeTHLIX:
YMCHHE CAMOCTOSATCILHO ONPEICHATL LU ACATEIPHOCTH U COCTABISTE IJIAHbBI IESTEIbHOCTH;
CaMOCTOSITEIbHO  OCYIUECTBAATH, KOHTPOJIMPOBaTh W KOPPEKTHPOBATH  JAEATENLHOCTS;
MCIIONL30BATL BCE BO3MOXKHBIE PECYPChl ISl JOCTIDKEHHS! TIOCTABICHHBIX LENEH U pealn3alyu
TIAHOB JIeSITENILHOCTH; BRIOMPATL YCIEIIHbIE CTPATErHH B PA3THUHBIX CHTYALMAX;
YMCHHE MPOAYKTHBHO OOWIATECS ¥ B3aMMOJCHCTROBATE B IPOIECCE COBMECTHOM JICSITENBHOCTH,
YUHTBIBATD O3ULMU JAPYTHX YYACTHUKOB JEATENLHOCTH, (D)EKTHBHO paspeuiars KOHIHKTEL;
BJ1a/ICHHE HABBIKAMY [TO3HABATEIBHOM, YUEOHO-HCCIIEMOBATEILCKON U MIPOEKTHON IS TEIBHOCTH,
HaBBIKAMM DPA3PEIUCHHs 1POONIEM; CIIOCOOHOCTh ¥ TOTOBHOCTE K CAMOCTOSTEIBHOMY MOHCKY
METOJOB pelIeHUs TPAKTHIECKHX 33/1a4, IPUMEHEHMIO Pa3IMYHbLIX METOJIOB [T03HAHHUS;
TOTOBHOCTE M CIOCOOHOCTE K CAMOCTOSITENhHON  HHGOOPMANHOHHO-NIO3HABATEIILHOMN
ACATCNIbHOCTH, BKITIOYAsi YMEHWE OPHEHTHPOBATLCS B PAIMUHBIX MCTOYHHKAX WH(OPMAIHH,
KPUTHYCCKM OLEHUBATHL M HHTCPHIPETHPOBATH WH(OPMALHIO, TIOTYYAEMYID M3 pPa3IMYHBIX
HCTOYHUKOB;
BJIQJICHWE A3BIKOBLIMM CPE/ICTBAMK: YMEHHE SCHO, JIOTMYHO M TOYHO H3JIaraTh CBOK TOYKY
3PEHMUS, HCIIOJIL30BaTh 3/ICKBATHBIC SI3bIKOBBIC CPEACTRA;
BJIaJICHAC HABBIKAMH [TO3HABATE/LHOM peIeKci KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHH U
MBICITATE/IBHLIX [IPOLECCOB, UX PE3YIILTATOR M OCHOBAHUH, IPAHUIl CBOErO 3HAHMS M HE3HAHMS,
HOBBIX I103HABATEIILHBIX 33/1a4 ¥ CPENCTB /ISl WX JOCTHKCHHS,
[eNIeyCTPEMIIEHHOCTE B IIOWCKAX M UPHHATHU DPELICHWH, COOOpa3MTENbHOCT: M WHTYHIHA,

PasBUTOCTL TMPOCTPAHCTBEHHBIX IPEACTABICHUH; CMOCOGHOCTE BOCHPHHAMATH KpacoTy u

rapMOHHIO MHDA;

NPeIMETHLIX:

COPMEPOBAHHOCTL MPEJCTARIEHHH O MATEMATHKE KaK YaCTH MHPOBON KYIBTYpPLI U MecTe
MaTEMaTUKA B COBPCMCHHON LMBUIIM3ALMH, CIOCO0AX ONMUCAHHS SBICHWI PEanbHOr0 MUpa Ha

MaTEMATAYCCKOM S3LIKE;



Cc(hOPMUPOBAHHOCTE npeﬁc*ralmelmﬁ 0 MaTeMaTUYeCKHX I[IOHATHAX KaK Ba)KHEHIIHX
MaTEMaTHICCKAX MOJEIX, NO3BOJISIONMX OIACLIBATE ¥ U3YYaTh PA3HBIE IPOLECCH] M SBIICHHUS,
TOHAMAaHUE BO3MOIKHOCTH aKCHOMATHYECKOT0 IOCTPOSHHA MaTEMATHICCKIX TCOPHIA;

BIIANICHAC METOJaMH JIOKA3aTeNLCTB W &JIOPHTMOB DELICHHUS, YMEHHE HX [PUMEHSTE,
[IPOBO/INTE JIOKA3aTEILHBIE PACCYIKACHUS B X0/l PEUICHHS 3344,

BIIQJICHAC  CTAHJAPTHBIMH TpPUEMaMM  DPEIICHMS DPAIMOHANBHLIX W  MPPalHMOHANBHBIX,
[OKa3aTC/NBHBIX, CTEIIEHHBIX, TPUTOHOMETPHYECKUX YpPaBHEHWM H HEPaBEHCTB, HUX CHCTEM;
UCITOIb30BAHHE TOTOBBIX KOMITBIOTEPHBIX IIPOrPaMM, B TOM YHCIIE [UTS HOMCKA NIYTH PEUIEHHS 1
WILTIOCTPALHY PENICHHS YPAaBHCHUH ¥ HEPABEHCTB;

¢(OpPMHPOBAHHOCTE IIPE/ICTABICHIH 00 OCHOBHBIX TOHSTHSIX MATEMATHYECKOTO AHAIM3A W MX
CBOMCTBAX, BIIAJIEHUE YMEHHEM XapaKTePHU30BATL MOBEJEHWE (YHKLHH, MCIONB30BaHNE
ITOJTYYCHHBIX 3HAHWH JUISl OTMCAHMS ¥ aHAJIH3a PEANBHEIX 3aBHCHMOCTEH;

BIIAJICHAC OCHOBHBIMH IOHATHAMH O IUIOCKOCTAX M IPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX
durypax, ux OCHOBHEIX CBOHCTBAX, CHOPMHUPOBAHHOCTE YMEHHS PACIIO3HABATE reOMETPUYECKHE
(urypsl Ha uYeprexax, MOMNEISX H B PEATbHOM MHpE; NPHMCHCHHE HM3YYEHHBIX CBOWCTB
FeOMETPHYCCKUX QUIyp W GOPMYN Uil PENICHHS I€OMETPHYECKMX 3alay ¢ NPaKTHYCCKHM
COIEPIKAHHEM;

ChOPMHPOBAHHOCTL NPEACTABICHHH O MPOLECCAX M SABIEHUSX, HMEIOIAX BEpOSTHOCTHBIA
XapaKkTep, CTATHCTHYECKHX 3aKOHOMEPHOCTAX B pEATLHOM MHDPE, OCHOBHBIX ITOHSTHAX
SNICMEHTAPHOH  TCOPMM  BEPOSTHOCTEH; YMEHMH HaXOJWTh M OLEHHBATH BEPOSTHOCTH
HACTYIUICHUSI COOBITHH B IPOCTEHIINX TIPAKTUYECKMX CUTYAIMSIX W OCHOBHLIE XapaKTEPUCTUKH
CITy4aiHBIX BEIUYHH;

BIIa/ICHUC HABBIKAMH MCIIOJIL30BAHUS I'OTOBBLIX KOMTIBIOTEPHBIX ITPOTpaMMm 1Py peeHnH 3a/1a4.

Copepxanue

bazoBwiii yposenn
Ajirebpa M HAYAJA MATEMATHYECKOT0 AHAN32
IlosTopenne. Pemenne 3aja4 ¢ HCIIONB30BAHEEM CBOMCTB YHCE!T W CHOTEM CUHCIEHMS,
NENAMOCTH, J0JIEH U YacTeH, MPOLEHTOR, MOayIel uucen. Pemenne 3a1a4 ¢ MCIIONb30BAHAEM
CBOWCTB CTeNeHeW M KOpHEH, MHOro4JIeHOB, npeobpasoBanuil MHOrOWIEHOB W ApoBHO-
pallMOHAILHBIX BLIPAXKEHHH. Peluenne 3a1a4 ¢ HCITONB30BaHUEM TPaLyCHON Mepsl yrita. Moaymns
4iClla U ero ceoiicTBa. Pernenwe 3amay Ha JABWKEHHE U COBMECTHYIO PabOTy ¢ MOMOUIBIO
JIMHCHHBIX Y KBAJIPATHBIX ypaBHEHUM u ux cucreM. Pemenue 3ajgau ¢ [TOMOIIBIO YHCIOBBIX
HEPAaBCHCTB ¥ CHCTEM HEPABEHCTB € OJHOH IIEPEMEHHON, ¢ NpYMEHEHHEM H300paskeHus

HHCNIOBBIX  IIPOMEXKYTKOB. PellleHne 3a7a4 ¢ HCIONL30BAHHEM YHCHOBBIX (YHKIHH H X



rpagukoB. Mcmons3oBanne CBOHCTB u rpaduKOB THHEHHBIX M KBAAPATHYHBIX (QYHKIWHM,

00paTHOM MPONOPUHOHAILHOCTH W (PYHKIHHU . I'paduueckoe pemenwe ypaBHEHHH u
HEPABEHCTB.

Tpuronomerpudeckas  OKpy:XKHOCTh, paduannas mepa  yena. CHHYC, KOCHHYC,
TAHTCHC, KOMAn2eNc MPOU3BOABHOro yrna. OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO M

CIICJICTBHS W3 HEro. 3HaYeHHs TPUroHOMeTpHUecKux dyrkumit ams yroos 0°, 30°, 45°, 60°, 90°,

180°, 270°. ( pan). Popmyivl CHONCEHUS. MPULOHOMEMPULECKUX  (DYHKYUL, PopmYilbL
npugedenus, Gopmynst 08OUNHO20 apeymMenma.

Hynn ¢ysxkumM, NPOMEKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTE. HauGonemee wu
HauMcHbllee 3Hadenue dynxuuu. Ilepuomuyeckne ¢Qynxkuun. YeTHOCT, M HEYETHOCTH

bynxuuit. Croocnvie gynryuis

Tpraronomerpuyeckue dyHRUHA . Oyuxyus . Croiictsa " rpaduxn
TPUTOHOMETPHYCCKAX (YHKUMH. APKKOCHHYC, apKCHHYC, apKTaHTEHC YHCHa. ApKkKomanzeic
yucia.

[Ipocreiimue TPHIOHOMETPHYECKHE ypasnenus. Peinenue TPUTOHOMETPHYUECKHUX
ypaBHeHui. Obpamuvie mpuzonomempudeckue @ynxyuu, ux ceovicmsa u epaguxy. Pewienve
MPOCMEUUAUX MPULOHOMEMPULECKUX HEPACCHCING.

Crenennb ¢ feliCTBUTE/ILHBIM 0KA3ATEIEM, CBOHCTBA CTENEHH.

IIpocreiimue moxazaTe/ibHbIe YPABHEHHS W HepaBeHncTsa. [lokasatenbHas GYHKIMA U ee
CBOMCTBA U rpaduk.

Jorapugm umcnaa, coiicra sorapudma. Jecarnunrii morapudm. Jucio e. Hamypanvuwii
nozapuchm. Tpeobpazosanue norapudmudecknx poipaxenui. Jlorapupmuueckue YPABHEHUA
u Heparencrea. Jlorapupmudeckas QyHKINS U e CBOHCTBA B rpadHK.

Crenennan ¢ynxmust m ee cmolicrBa m rpaduk. Mppanuonansueie ypaBHeHus. Memod
unmepeanos Ois pewenus nepasencms. Ilpeobpasosanus zpaguros Gyuxyuii: cosuz 60oib
KOOPOUHAMHBIX OCell, PaCmsAdcenue u CoCamue, OMPAdNCenye OMUOCUMENbHO KOOPOUNAMIbLY
oceil. Ipaguueckue memoosl pewienus ypaswenuil u uepasencme., Pewenue ypagnenui u
HEPABENCING, COOEPICAWUX NEPEMENIYIO hoO 3naKom Mooy, CUCTEMbl NOKA3AMENBHBIX,
nozapupmudeckux  u - uppayuonanenelx  ypasuenus.  Cucmemvl  ROKA3AMENBIDLY,
nozapugmuseckux nepasencms. Bsaumno ofpamiie dyuyuu. Ipaduxu e3aumio obpamnlx
Gynryu. Ypasuenus, cucmemut ypasnenuii ¢ Napamempom.

Hponseonnan dynxumn B Touke. Kacarensnas x rpaduxy dynkiyun. [eomerpuueckuit u
(usmdeckuit  CMBICT  TIPOM3BORHOH. ITPOHM3BOHBIE ANMEMEHTApHBIX  GyHKUWH. [pasuia

ougpgepenyuposanus. Bmopas — npoussodnas, — ee 2COMEMPUHCCKUT U (DUBUHECKUI
!



cmbica. [TonsTue o HenpepslBHBIX QyHKIMSX. TOUKH 9KcTpeMyMa (MakCHMyMmMa W MHHAMYMA).
Viccnenopanwe alNeMEHTApHBIX (YHKIHA HA TOYKH SKCTPEMyMa, HawbOIbINee W HauMEHbIee
3HAYCHWE ¢ [OMOMIBIO IPOW3BOAHON. [locmpoenue epaurxos (pyukyuti ¢ HOMOWbIO
npoussoonsix. [lpumenenue npousgoOHOU NPU petenuy 3a0ay.

Ilepsoobpasnasn. [lepsoobpasnvie  2nemenmapneix  Qyuxyuti.  IInowads — kpugonuneiinoi
mpaneyuu. Popmyna Heiomouna-Jleiibnuya. Onpedenennvisi unmezpai. Boliyucnenue niowaei
RAOCKUX (hueyp u 00beM06 mes apawenis ¢ ROMOUbIO UNMEZPaild.

3.2 I'eomeTpus

IlosTopenne. Pemenre 3amay ¢ npuMeHeHWeM CBOHCTB (HIYp HA IUIOCKOCTH. 3ajaud Ha
JI0Ka3aTeNLCTBO M IIOCTPOECHHE KOHTPIpHUMEpoB. lcmons3oBanme B 3ajjauax MpOCTEHINIAX
JOTHYCCKUX IpaBui. Pemrenne 3agad ¢  MCMOOJBL30BAHHEM TEOPEM O TPEYTrOILHHKAX,
COOTHOIICHHUH B IIPAMOYTOJILHBIX TPEYTONbHUKAX, (DAKTOB, CBA3AHHBIX C YETHIPEXYIOJLHHKAMM.
Pemenve 3amay ¢ menons3oBanueM (axToB, CBA3AHHEIX ¢ OKPYKHOCTAMM. Pemrenue 3aqad Ha
M3MEPCHUS Ha ILJIOCKOCTH, BBIYMCICHHE JUIMH W IUIOINANel. Pewenue 3a0ay ¢ ROMOWbIO
BEKMOPOB U KOOPOUHAM.

Harnsianas crepeomerpus. Ourypsl 1 ux n3obpaxenus (kyb, mapamuna, npusma). Ocrognuie
nonamus cmepeomempuu u ux céoticmea. Cedenus Kyda u Tetrpaspa.

Touka, npsmas ¥ INTOCKOCTh B NPOCTPAHCTBE, AKCHOMEI CTCPEOMETPHM M CIIEJCTBUS U3 HHUX.
BsaumMmoe pacronoxenne NpsambIx W IOCKOCTeH B nipoctpancTie. MapanieibHocTh IPSIMBIX
U ILUIOCKOCTeH B npocrpancrre. M3o0paxkenne MpocTeHIMX NMPOCTPAHCTBEHHBIX (UIYyp Ha
IIocKocTy. Pacctognus Mex/y GurypaMu B poOCTPaHCTRE.

¥Yruw1 8 npocrpancerse. IleprnenyukyisspHocTs NPAMBIX H ILI0CKOCTEH.

[Ipoexumst Gurypsl Ha II0CKOCTh. [TpH3HAKYM NEPHEHIMKYISPHOCTH NPSAMBIX M IUIOCKOCTCH B
npocrpadcTse. Teopema o Tpex rneprnesuKyispax.

Muororpannunkn. IMapannenenunen. CroiicTBa NpsSMOYroqbHOTo napanienenunena. Teopema
Iugaropa B npocrpawncrse. Ilpu3sma u mupamuna. IIpaswibHas THpaMEAA W NIPABMIIBHAS
npuzma. llpsmas nupampga. DIEMEHTH NPH3MBI M HPAMHU/BL. BBMHUCIEHHE DNIEMCHTOB
HpoCTpaHcTBeHHBIX QUryp (pebpa, 1HaroHa y, yIjsl).

Tena Bpamenns: unuHAp, KoHye, chepa u map. OCHOBHBIE CBOWCTBA MPSMOrO KPYTrOBOTO
HUIMHIPA,  OpPsAMOro  KpyroBoro  kosyca.  MsoOpakemue — Ten  BpameHus — Ha
IIOCKOCTH. [lpedcmagnenue 0 yceueninom Kouyce, Ceuenust Konyca (napanielibHoe OCHOBAHUIO
U npoxooswee depes GepuILy), ceyenus yuuunopa (Napaiienbno U NepnenouKyispro ocl),
cevenus wapa. Paseepmra yununopa u kouyca. Ilpocmeiiuime KOMOUNAYUYU MHO202DAHNUKOE U

mej epaujenus medlcoy cobo.



ILromans MOBEPXHOCTH NPABUILHOM MHPAMUABL U NPIMOM HpuaMbl. [iomans, noBepxHoCTH
NPSMOrO KPyroBOro IHJIMH/PA, IPAMOT0 KPyroBoro KOHyca U [apa.

[lonsTne 00 o6beme. OObeM NHpaMHUIBI U KOHYCA, IPA3MBI ¥ IumuHaApa. O0beM mapa.
Ilooobuvie mena 6 npocmpancmee. COOTHOUICHUST MEXIY IUIOMIA/SAMH MOBEPXHOCTEH 1
00BeEMaMu TOROOHBIX TEIT,

Bexroper u xoopaunaTel B pocTpancTse. CyMMa BEKTOPOB, YMHOMKEHHE BEKTOPA HA YHCIIO,
yron Mexay sexropamu. Konnuneapnele u xomniuanapusie Bekropsl. Crandpnoe npoussedenue
sexmopos. Teopema 0 pasnodicenuy 6exmopa no mpem HeKoMuianapisim eexmopam. Crxauspioe
npouseeoenue 6ekmopos 6 xoopounamax. llpumenenue 6exmopos npu peuenuu 3a0a4 nd
Haxodcoenue paccmosnuy, Onun, niowaden u obvemos. Jleudicenus 6 npocmpancmee:
RAPQILCHLIBLIY NEPENOC, YeHMPANbILAL CUMMEMPUs, CUMMEMPUS OMIIOCUMENbIO MIOCKOCMU,
nosopom. Ceoticmea Osudicenuti. Tpumenenue Oeudncenusi npu peutenuu 3aoa4. Ypasuenue
niockocmu ¢ npocmpancmee. Ypasuenue ceput 6 npocmpancmee. Qopmyna OJist GbIYUCIENUS]
PACCMOSHUSL MENCOY MOUKAMYU 8 NPOCMPANCEE.

BepoaTHocTs ¥ craTucruka. Padora ¢ qanusivu

Iosropenne. Pemmennie 3amay Ha TabnudyHoe W rpaduueckoe MpPeICTABIEHHE JIAHHBIX.
Wcnonb3oBanue CBOHCTB M XapakTEPHCTHK YMCIIOBLIX HabOpOB: CpeIHMX, HAHOOJIBIIEro H
HaMMEHBIIET0 3HAYEHNUS, pasMaxa, uUcnepcui.

Peluenve 3a/1a9 Ha ONmpeJe/ICHHE YACTOTHI M BEPOSITHOCTH cOOBITHIA. Brruncienue seposTHOCTEH
B OIBITAX ¢ PaBHOBO3MOIKHBIMH DJIEMEHTAPHBIMH HCXoJaMH. Pernenwue 3ajiau ¢ npuMeHEHHEM
KoMOuHaTOpUKy. Pemienye 3a1a4 Ha BBIYMCIEHHE BEPOATHOCTEH HE3aBUCHMBIX COOBITHIA,
MpUMEHEHHE HOPMYIIBI CIOMEHHs BepOsTHOCTEH. Pellenue 3a/a4 ¢ NpUMEHEHHEM JUarpamm
Diinepa, nepesa BeposTHOCTEH, GopmyIisl BepHyruy.

Ycnoenas BepoaTHOCTE. [Ipasuno yMHOKeHHS BeposiTHOCTEH. DOpMyITa TIONHOH BepOSTHOCTH.
Huckpernabie cny4alinble BeJIMYMHBI M pactpeaencHus. Hesasucumble crnyuafinbie BEITHYHHBL.
Paciipejieniedne CyMMBI ¥ TPOU3BE/ICHNS HE3ABHCAMBIX CITYYalHbBIX BETHYNH.

Maremaruyeckoe 0XHIAHHE U JUCIEPCHS CITy9alHoON BeTMuMHbl. MaTeMaTHYeCKoe 0KIJAHAE U
JUCIIePCHsl CYMMBI CIy4alHBIX BeIU4MH. ['eomerpuyeckoe pacmpesneneHve. BHHOMHANBHOE
pacIpe/ielieHue | ero cBoicTBa.

HenpepsiBrbie crnywaiinpie Benmumnbl. [Tomsitwe 0 IUIOTHOCTH BeposTHOCTH. PaBHOMEpHOE
pacripe/ieNneHue.

loxasarenbHoe pacrpe/ielieHue, ero napaMmeTpai.

[lousTe 0 HOpMabHOM pactipe/erennu. [Tapamerps: HopMansHOro pacnpenenenns. [Ipuveps:
CIyJalHBIX BEIHYUH, [OJYMHEHHBIX HOPMAILHOMY 3aKOHY (IIOIPELIHOCTH HW3MEPEHHMH, pocT

YEJIOBeKA).



HepasencrBo YeOwimesa. Teopema bepuymmm. 3akon Oonsmux uwcesn. BriGopounsii meToj
u3Mepenus BeposaTHocTeld. Poib 3akoHa OOJILIIMX Yrce)l B HAayKe, IPHPOJIe ¥ OBIIECTRE.

Kopapuanus jsyx cnyyaliusix Bequaud. [oustue o xoadpduuuente xoppensuuu. COBMECTHEIE

HaOJOACHUS! IBYX CIIyIalHbIX BEJIHYHH. BRIOOPOYHBIH KO3 DHUIMEHT KOPPEIISIIHH.

2. CTPYKTYPA U COAEP)KAHUE YUYEBHOW JUCIAILIMHbI

2.1. O6bem y4eOHON MHCHHIVIMHBI B BHALI y49e0HOM patoTs

Bup yuebuoii padors: Obpem TacoB

MaxcumanabHas HATPY3Ka 351
3augTHd AYAUTOPHbIE 26

B TOM YHCIIE:

MPaKTHYECKUE 3aHATHSI 10
Bueaynuropuas CAMOCTOATEILHAA pabora 325
obyuaromerocst (Bcero)

Hroropas(npomexyToqnas) arrectanus B hopme JK3aMeHa
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3. YCJIOBUA PEAIU3AIINN TPOTPAMMBI JUCITUTIJIMHBI

3.1. MaTepuaibHO-TeXHHYECKOE ofecieueHmne

Peanusanms nporpaMMBbl THCUUILIHILL TpebyeT Hamugus yaedbuoro kabnunera Maremaruku
O6opynoranue yyebuoro kabunera:

YueOHO-MeTOIMUECKHH KOMIUIEKC TO JucHHmmMHaM «Anrebpa», «[eomerpusi»y. Harssgubie
nocodus: Tabiuipl, KapTOYKM, IUIAKATHI TI0 OTACIBLHBIM TEMaM, IOPTPEThI BBIAAIOIIMXCS AesaTeNeH
MareMaTukyu. BapuaHThl WHIAMBUIYaILHBIX 3aJaHWi, BapHaHTHI 3ajaHui ans moarotoskd k MICA.
KOMIUIEKT 4epTeXHbIX MHCTPYMEHTOB (KJIACCHBIX M Pa3/laTOYHBIX): JIMHEHKA, TPAHCIIOPTHD, YLOALHUK
(30°, 60°, 90°), yromeruxk (45°, 90°), uupxyis.

Me6eib 1 cTamponapHoe 000pyI0BAHKE: JEMOHCTPAIIMOHHEIN CTOI, JOCKA ayMTOpHAd, mKkad

JJI METOJUYICCKHX HOCOGH.ﬁ, CTOJI npeno;:[aBaTenbcmﬁ, CTYl OJuI IIperoaaBaTcid.

3.2. Hndopmaunonnoe odecneyenne obydenus. llepeuens yaeGHLIX H3MAHMI, HHTEPHET-PECYPCOB,
AOTOJHUTEIBLHOH JINTEPATYPhI

OcHoBHas JiuTEpaTypa

Ammvos 1. A. Maremaruxa : anrebpa u Hagana Maremarnyeckoro aamusa. 10 — 11 xnace: yueGHux /
II. A. Janasy, FO. M. Kossirua. — Mocksa : [pocsemenue, 2018. — 463 ¢. — 50 nxs.

Hanasn A. A. Maremarnxa : yseOnux s CIIO / A. A. agasy. - 3-e usia. — Mocksa : ®opym : HUI]
HUHOPA-M, 2020. - 544 c. — (Cpensee mnpodeccuonanbuoe ofpasopamme). — URL:
http://znanium.com — Pe3xuM J0CTyIIA: IO HOAMNUCKE.

boromonos H. B. [paktudeckue 3anstis no maremarrke B 2 4. Yacts 2 : yyebHoe mocobue s CITO /
H. B. boromosios. — 11-e u3n., nep. u non. — Mocksa : Manarenserso IOpaiit, 2020. — 251 ¢. —
(IIpoeccronanpaoe obpazopanwe). — URL: https://urait.ru. — PeskuM KocTyIa: mo nojimcKe
Aranacsu JI. C. I'eomerpus (B 2-x wactax). Y. 1 : yuebnoe nocobue / JI. C. Aranacsu, B. T. Bassuies. —
Mockea : KnoPye, 2017. — 396 c. — URL: https://www.book.ru. — Pesxxum nocryna: o noamucke.
Aranacsu JI. C. l'eomerpus (B 2-x vacTsix). Y. 2. : yuebnoe rocobue / JI. C. Atanacsn, B. T. Bassuies. —
Mocksa : KaoPyc, 2017. — 424 c. — URL: https://www.book.ru. — Pesxmnm JIOCTYyNa: Mo MOIIHCKE.
boromosos, H. B. Anrefpa u Hauana ananusa : yuebuoe nocobue s CpejHero npodeCCHOHATLEHOTO
obpasosanns / H. B. BoromomoB. — Mockea : Wsmarensctso IOpaitt, 2020. — 240 ¢. —
(Ilpodeccuonansroe obpasosanue).

Boromosios, H. B. T'eomerpus : yaeGroe nocobue s cpejiero mpodheccnoHaibHoro obpasosanus / H.
B. boromonos. — Mocksa : Hsparemscreo [Opaiit, 2020. — 108 c¢. — (IIpodeccronansuoe

obpaszoranue).
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JlonoyHuTENbHAS INTEPATYPa

banmvaxos M. . Maremaruxa : yueOnux ans CI1O / M. W. bammakos. — Mocksa : KuoPye, 2020. —
394 c. — URL: https://www.book.ru. — Pexxum qoctyna: 1o mojmuckKe.

Hanasu A. A. COopHuK 3a/71a4 1o MaremaTnke : yuaebHoe rmocobue /A. A. anasH , 3-¢ uzn. — Mocksa :
©opym, UHOPA - M, 2018. - 352 c.: - (TIpodeccuonansuoe obpazoranue). - URL: https://znanium.com.
— Pexxum gocTyia: no nojrucke.

boromonos H. B. Marematuka. 3anauu ¢ pemenusmy B 2 4. Yacts | : yyebuoe nocobue jurst CI1O / H. B.
boromoinos. — 2-e u3f., ucnp. u gon. — Mocksa : M3parenscrso FOpaiit, 2020. — 439 ¢. — URL:
https://urait.ru. — Pexxam goctyma: 1mo noamucke.

boromonos H. B. Martemaruka. 3ajaqu ¢ pemenusiMu B 2 4. Yacts 2 : yueGroe nocobue s CIIO / H. B.
boromonos. — 2-e¢ u3z., ucnp. 1 gon. — Mocksa : W3narenscreo HOpaiit, 2020, — 320 ¢. — URL:
https://urait.ru. — Pexxum jocryna: mo moamucke.

Kpemep H. III. Maremaruka s komtemxed : yuebnoe mocobme mms CITO / H. UI. Kpemep, O. T
Koncranutunosa, M. H. @puaman ; nox pex. H. 11, Kpemepa. — 10-¢ usa., mep. 1 mon. — Mocksa :
Hsparenscrso [Opaiit, 2020. — 346 ¢. — URL: https://urait.ru. — Pexum oCTyIma: 110 MOINHCKE.

Kyugep T. IL. Maremaruka. Tects! : yuebnoe nmocodwue s CIIO / T. I1. Kyuep. — 2-e u3j1., ucop. u J01.
— Mocxksa : Mzparenscro IOpaiit, 2020. — 417 ¢. — URL: https://urait.ru. — Pexxum jocryna: 1o

DOOITMCKE.

Wurepuer-pecypcsr:

1 OnexTpoHHBIC NpHnokeHus k yueOuukam ArmmoB IIILA. Anrebpa n Hauana ananusa. Y4eGHHK
ang 10-11 xnaccoB ofmeoOpazoBartenbHbIX yupexaenuit. M., «IIpocsemenue» u Aramacsu JI. C.,
byryzos B. ®., Kamomues C. b. u ap. I'eomerpus, 10—11: Vueb. mus oGmeobpasoBarensHbix
yuapexaenuii . M., «IIpoceemenne» www.onlin .prosv.ru

2. MynerumeauiiHble 00y4alOMUe NPOrpamMMbl # JNIEKTPOHHBIE YYeOHBIE M3NAHHS 110 OCHOBHBIM
pasjicsiamM Kypca MaTeMaTHKH.

3 OnexrTponnas 06a3a JaHHBIX JUIS CO3JAHHS TEMATHYECKMX W HMTOTOBBIX PasHOYPOBHEBBIX
TPEHHPOBOYHBIX W IIPOBEPOYHBIX MATEPHATIOB MJIsi OPraHH3alUy (POHTATBHOW W WHIAMBAIYAILHON
paboThl.

4. HMucTpyMeHTallbHas cpefia o MaTeMaTuKe.
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4. KOHTPOJIb Y OIEHKA PE3YJILTATOB OCBOEHUS JUCHUITIMHBI

Konrpons ® oneHka

Ipenojagare/ieM B ITPOICCCe NTPOBEACHUS TEKYIIEro KOHTPOJIA -

PC3YJILTATOB OCBOCHMI y‘iCGHOﬁ JUCUUIIIAHLI  OCYIICCTBIISACTCA

IPAKTHYECKHX M CaMOCTOATECIILHLIX

paboT, TECTHPOBAHMS, & TAKKE BLIMONHEHHS OOYYAIOIIHUMUCS HHIVBMAYAILHBIX 3aJ@HuH, pedeparos,

HCCIIeI0BaHKH, pacyeTHO-rpahuueckux padborT.

4.1. KonrpoJib ycBoOeHNs 3HAHAN H 0CBOCHHSA YMEHMIA:

PesyibTare! o0ydenns

(ocBOEHIIbIE YMEHHs, YCBOSHHLIC 3HANMNH)

DopMbI ¥ METO/IkI
KOHTPOJISI H ONECHKH

pe3yaLTarToB Bﬁy‘IEIIHﬂ

2

Ymers

V.1. BoInomHATE BEIYMCACHUS U NIPeodpa3oBaHus:

BLINOJIHATE apuMeTHUECKHE NEHCTBHSL, COYETas YCTHLIC U
MUCbMEHHBIE IIPHEMBL; HAXOIUTh 3HAYEHUS KOPHS HATYPAILHOM
CTEIEeH, CTENCHH ¢ PallMOHATBHBIM IIOKa3aTeNeM, Jlorapudma.
BBIYHCIIATE 3HAYCHUS YHCIIOBBIX ¥ OYKBEHHBIX BLIPAKCHHH,
OCYIIECTBIISIA HeOOXO0MUMbIE IOJCTAHOBKA U IpeoOpazoBaus.
IIpoBOIUTE MO U3BECTHBIM (GOpMYIIaM ¥ IIpaBu/iaM Irpeobdpa3zoBanus
OYKBEHHBIX BBIPAKEHHH, BKIIFOUAIOIIUX CTEIICHH, PaIMKAIIbI,

norapuMel ¥ TPUIOHOMETPHYECKHE (PYHKIIHH.

OreHka pe3ynbTaToB
BBIIIONHEHHUS 33JaHui Ha
NPaKTUYECKUX 3aHATHAX U
BHEAyANTOPHOU
CamMoCTOSTELHOM paboThl,

2K3daMEH

V.2. Pewars ypaBHEHHS H HEPABEHCTBA

Pemars paunoHabHbIe, HPpalldOHABHBIE, TOKA3aTEIBHbIC,
TPUTOHOMETPUYECKHE U JIOTapUPMHYECKHE YPABHEHU, UX CUCTEMBL.
Pemars ypaBHEHUs, NPOCTEHIIME CUCTEMB] YPABHEHHH, UCIIONIB3YS
cBoficTBa QYHKIMH 1 UX TPaQUKOR, MCIOIB30BATH ISl IPHOIHMKEHHOTO
pelleHns YpaBHeHUH 1 HepaBeHCTB I'paduyeckuil MeTo/.

Pemars paioHansHble, TOKa3aTeIbHbIE U JIOTapu(MHYECKHE

HEPABEHCTBA, UX CUCTEMBI.

Onenka pe3ynbTaToB
BBINONHEHMS 3a/laHui Ha
[PAKTHYECKUX 3AHITHAX U
BHEAyIUTOPHOU
camMoCTOSATENBHOH paboThI,

JK3aMCH
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¥Y.3. Beinonuars JieicTeus ¢ GyHKUHAMEA

OIpeeNaTh 3HaYeHue DYHKIHH 10 3HAYCHUIO apryMeHTa IIpy
Pa3IMYHBIX criocodax 3aJanns GyHKIKY, OIACHIBATS 110 rpadHKy
NOBE/IEHNE U CBOMCTBA QYHKIIMHU, HAXOMUTE 110 rpaduKy GyHKUNHA
HauOoIbIlee Y HAMMEHBIIICE 3HAYEHHS, CTPOUTE Ipad UKy M3yYeHHBIX
(yHKIAI.

Beraucnare npor3BOAHBIE U EPBOOOPA3HBIC AIEMEHTAPHBIX QyHKIMIH.
WccenenoaTh B IpocTelimnx cirydasx GyHKIUMY HA MOHOTOHHOCTD,

HaxoJIHUTb HanOOJIBIIeE W HANMEHBIIEE 3HAYCHUS Q]YI{I{IJ.HH.

OreHka pe3ynsTaToB
BBIIOJIHCHUSA 3aJaHUH Ha
MPaKkTHYECKUX 3aHATHAX H
BHEAYIUTOPHOH
CaMOCTOATENLHOH padoThI,

JK3aMCH

VY.4. BpIonsaTh eHCTBHUS ¢ TEOMETPHYECKUMHU (DUTYPaAMH,
KOOPIMHATAMY U BEKTOPaMHU

Pemarh mianuMeTpryecKye 3a/1aui Ha HaXOXKJIEHHE 'COMETPHYECKHX
BEJMYHH (JUIWH, YIJIOB, ILIOIIa 1eH)

PemaTs mpocreiiinye cTepeoMeTpHYECKHE 33/[a4i Ha HAXOXICHHE
reOMETPHYECKNX BETMYMH (IUTHH, YINIOB, II0Ma eH, 00bEMOR)
Onpeenars KOOPAUHATH TOYKH, TIPOBOIUTE ONCPAIMH HAJl BEKTOPAMH,

BLIGHCIIATL ANIHHY H KOOPJIHHATBEI BEKTOPOB, YTOJI MEKAY BEKTOpaMK

OneHka pe3ynbTaToR
BBLIIOJIHEHHS 3aaHui Ha
NPAKTHYECKHUX 3aHATUAX U
BHEAYIUTOPHOU
CamMOoCTOsITETbHON paboThl,

2K3aMCH

¥.5. CTpouTs 1 HCCNENOBATh NPOCTCHINNHE MATEMATHYECKHE MOJIEITH
MoienmmpoBaTh pealbHbIe CHTYALMH HA S3bIKE AIreOphl, COCTARIISTH
YpaBHEHHs] X HEPABEHCTBA TI0 YCIOBHIO 3a1a4H

MOIIGHPEPOB&TL PCANBHEIC CUTYAIIMH HAa SI3BIKE 'COMETPHUH, MUCCIICIOBATE
NPOCTEHIINE MOJIENH € MCIIOIB30BAHNEM IEOMETPHYCCKUX MOHATHH |
TEOPEM, pelnarTh IPAKTHUECKUE 3a1a49H, CBIA3AHHBIC ¢ HAXOMK/IEHUEM
TCOMETPHYECKHUX BEJTHYHH

IIpoBoANTE JOKa3aTENBHBIE PACCYIKICHHS [TPH PELICHHH 3a/1a4,
OLIEHUBATH JIOTHYECKYIO IPABUILHOCTE PACCyIKICHUM, pacio3HABATE
TOTHYECKH HEKOPPEKTHBIEC PACCYIKICHMS

MogenupoBarh peabHble CHTYAIMH Ha A3BIKE TEOPUH BEPOSTHOCTEH 1

CTATHCTHKH, BBIYUCIIATE B IPOCTEHIIIAX CITydasX BEPOSATHOCTE COOBITHHA

Orienka pe3yns>TaToB
BBRIIIOJIHEHMS 3a/IaHAN Ha
IPAKTHYECKUX 3aHATHAX U
BHEAYIMTOPHOM
CaMoCTOATENLHOH paboThl,

AK3aMCH

¥.6. Mcnosb30Bath NPHOOPETEHHDIC 3HAHWS B IPAKTHIECKOH
JEATENBHOCTH 1 TIOBCEIHEBHOM KH3HH

-AHAM3UPOBATL PEATbHbIE YUC/IOBBIE JAHHBIE, HH()OPMALMIO
CTATUCTUYCCKOr0 XapakTepa , OCYMECTBIATh MPAKTUYECKHE PACUYETEI 110

dhopmymnam

Onenka pe3y/ibTaToB
BEINOJTHEHU 3aJaHni Ha
IIPaAKTHYECKHUX 3AHITUAX U
BHEAYJUTOPHOK

CaMOCTOSTENBHOM paboTH,
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-OnuceIBaTh ¢ NOMOIIBIO (PYHKIMI Pa3IHYHbIC pealbHbIe 3aBHCHMOCTH
MEKLY BeJIMYMHAMHE M HHTEPNPETUPOBATH UX rpaduku, U3BIEKaTh
HH(OPMALIHIO, IPECTABIEHHYIO B TA0IMIAX, HA quarpaMMmax

- Pemiars npukiiajHbie 3a/1a4y, B TOM YHCIIE COLUATBHO-
3KOHOMMYECKOTO M (PH3UUECKOro XapakTepa, Ha Haubolbllee 3Ha4YeHue,

Ha HaxXO0XKJIEHHE CKOPOCTH H YCKOPECHUA

OK3aMEH

3HATE
3.1.

3HAYCHUE MATEMATHYECKOH HaYKW JUIA peIIeHrs 3a0a4, BO3HHKAOUIHUX

B TEOPUHU U NTPAKTHUKE;

BEPOSITHOCTHBIM XapaKkTep pasJHIHbIX MPOIECCOB OKPYKAIOMEro MUpa

OneHka pe3ybTaToB
BBITIOJIHEHHSA 3aJaHUH Ha
IIPaKTUYECKUX 3aHATHAX 1
BHEAYAUTOPHOMI
CaMOCTOSATENLHOH paboThl,

JK3aMCH

3.2.
OIAPOTY H B TO K€ BPEMs OTPaHHYCHHOCTE MPUMCHCHM A
MaTeMaTHYCCKHX MCTOJIOB K aHaJiu3y M UCCJIC/IOBAHUIO ITPOIICCCOB U

SBIICHHH B ITpupoje ¥ o0mecTre

Onenka pe3y/LTaToB
BEINOJTHEHUS 3a1aHui Ha
NPaKTHYECKHX 3aHATUAX U
BHEAYJMTOPHOM
CaMOCTOSATENLHOM paboTsL,

IK3aMEH

3.3%

3HaUYE€HHNE NPAKTHKH U BONPOCOB, BO3HUKAIOIHX B camMOM MaTeMaTuKe

s hOPMHUPOBAHUS W PA3BHTHS MATEMATHIECKOH HAYKH

Ouenxka pe3ysbTaroB
BBLITIOJTHEHHUS 3aaHui Ha
IPAKTHYECKHX 3aHSATHIX 1
BHEAYIUTOPHOMH
CaMOCTOSTETEHOM paboTsI,

OK3aMCH

3.4.

HCTOPHIO PA3BHTHSI MOHATHA JHCIa, CO3JaHAA MaTCMaTHUYCCKOro

aHallni3a, BO3HUKHOBEHHS W PA3BUTHS IF'€OMETPHHA

Ouenxka pesynsTaroB
BBITOJIHEHUS 38/IJaHUH Ha
NPaKTHYCCKUX 3aHATUAX U
BHEAYTUTOPHOH
CamMoCTOATENbHOH paboThl,

3K3aMEH




3.5.
}/HHBchaﬂbHBIﬁ XapaKTep 3aKOHOB JIOT'MKH MaTeMaTHYICCKHUX
paccy}meﬂnﬁ, UX MIPHMEHHMOCTL BO BCEX obnacTax yerorevdecKkoi

JEATEIEHOCTH

Onenka pe3ynbTaToB
BBIITOJIHEHUA 33/JaHMH Ha
MPAKTHYECKUX 3aHITHUIX U
BHEAYUTOPHOH
caMoCTOSTENLHON paboTsl,

OK3aMCH
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