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1. HACIIOPT PABOYEHN INPOTPAMMEI YUEEHOM JUCHUILIINHBI
[NOACHUTEJBHASA 3ATITMCKA

llporpamma  o6meobpasoBarenbHol  yuebHON  UCHAILTAHE] OV/1.04 Maremaruxa
Np¢/IHa3Ha4YCHa JUld HW3YYCHHMS MATEMATHKH B paMKaxX pealu3aldd o0pa3zoBaTesbHOM
[POTPaMMBl  CPeNTHEre oluiero 00pazoBaHus B IpeJeNiaX OCBOGHHA NPOrpPaMM OATOTOBKH
CHenHanucTos cpeanero 3gexa (nanee - IIICC3) nma Gase ocHorHOro o6mero oGpazosaus
COLHATBHO-DKOHOMHYUECKOTO PO QhUILS.

IIporpamma paspaborana na ocrose TpeGopanuii ®I'OC cpexmero o6iero obpazoranus,
PEABABIIACMBIX K CTPYKTYPE, CORNCPIKAHWIO W pE3y/ibTaTaM OCBOCHHS Y4eOHOH MMCIMITIMHEL
Maremartrka, H B cOOTBETCTBMM ¢ PexoMenpauusMu mo OpraHU3aluH [OJYUEHUS! CPEHEro
obmero o0pasopaHus B IpEAENaX OCBOGHHS OBPA30BATEIBHBIX IPpOrpaMM  CPEAHEro
npodeccruonansaoro  o6pasosands Ha 0a3ze OCHOBHOrO 0BIIEro obpazoBanusi ¢ yueToM
TpeGoBanuil (esepanbHbIX TOCY/JAPCTREHHBIX 00PA30BATENHHBIX CTaHAAPTOB M IIOIyYaeMOM
MPOGECCHH WM CNELHATILHOCTH  CPEJIHETO  IPO(ECCHOHAILHOTO obpazoBanust  (ITHCHMO
JlenapramenTa rocy apcTBEHHON NONUTHKH B cepe HOAIOTORKH pabounx xagpor u JI10
MunoGprayku Poccuu ot 17.03.2015 Ne 06-259).

Bxoaur B 061meobpasosarensupii KT Kak 6a308as 006meobpazoparenbHas AUCLHILITHEA

OcBochue  comepicanust  yueGuod juemmmmusl  «MaremaTHkay — oGecHeduBact
JOCTIDKCHHE CIIEYIOLINX PE3yILTATOR:

JMIHOCTHBIX:

C(OPMHUPOBAHHOCTH IIPEICTARNCHNAN O MATEMATHKE KaK YHUBEPCAIILHOM SI3BIKE HAYKH, CPEICTBE
MOJCTHPOBAHKs ABJICHUA W IIPOLUECCOB, HAGSIX U METO/IaX MATEMATHKY;

NOHHMAaHHE 3HAYUMOCTH MareMaTHK® i HAYYHO-TEXHHUYECKOTO nporpecca,
CHOPMUPOBAHHOCTH OTHOLICHHS K MATEMAaTHKE KAk K YacTH OBIeYeIoBeYeckol KYJBTYPBI
ACpE3 3HAKOMCTBO C HCTOPUEH PA3BHTHS MATEMATHKH, DBOJIOLMEH MATEMATHUECKHX HICH:;
PA3BUTHE MATCMATHYECKOTO MBIILICHUS, POCTPAHCTBEHHOTO BOOOPAIKEHHS, AT OPHTMHUYECKOI
KYJIBTYpBL,  KPUTHYHOCTH — MBUIICHHS HA  yPOBHE, HEOOXOAWMOM ans  Gy;ymei
IIPODECCHOHANLHON JIeTENLHOCTH, UTS TIPOAOIDKEHHS 00pasoBaHus 1 caMoOOPA3OBAHUS;
OBNA/ICHAE MATEMATHHECKUMH 3HAHAAMH M YMEHUAMH, HEOOXO/MMBIMY B [IOBCEIHEBHOMN JKA3HY,
AJISL OCBOCHHMS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIIIMA W JHCLMIAH TPO(EcCHOHAIEHOTO
IHKNa, UL NOoJdy4yeHus —obpasoBanms B o6nacTaX, He TPeOyrOLIHX yrryOnéuno
MaTeMaTHYIECKOH MMOArOTOBKH;

FOTOBHOCT M CHIOCOOHOCTE K 0OPa3’oBAHMIO, B TOM UHCIE CaMOOGPA30BAHMIO, Ha NPOTIKCHUH
BCEH OKM3HH; COBHATENLHOC OTHOIICHHE K HEMPEPHIBHOMY 0Opa30BaHUIO KaK  YCIIOBHIO

YCTEUTHOH PO eCCHOHANLHON i 0GIIECTREHHOH AeATELHOCTH:



FOTOBHOCTE H CIIOCOOHOCTD K CAMOCTOSITENILHON TBOPYECKOM M OTBETCTBEHHOH [@STeIHOCTH,
TOTOBHOCTE K KOIUICKTHBHOH paboTe, COTPY/JHMYECTBY CO CBEPCTHUKAMH B 006pa30BATENLHOM,
OGINECTBEHHO  [ONE3HOH, y4eOHO-HCCNEIOBATENBCKOM, TIPOGKTHOX W IPYrAX  BHAAX
JIeSITeNEHOCTH;

OTHOMICHHE K HPO(YCCCHOHAILHON JEATENBHOCTH KaK BO3MOMKHOCTY YYACTHS B PEIICHHH

JWYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAIMOHATBHBIX npobem;

MeETaNpeMeTHBIX:
YMCHHC CaMOCTOATENILHO ONPECATh LUeH ACATCIBEHOCTH W COCTABIATE IUIAHbl AEATETHHOCTH,
CaMOCTOATENBHO  OCYIIECTBIATh,  KOHTPONHPOBATH M KOPPEKTHPOBATH  JIESTENLHOCTD;
HCIIOIB30BATE BCE BO3MOXKHBIE PECYPCHI [UIsl JIOCTHIKCHHS TTOCTARIICHHBIX TIENeH U peau3aii
TTaHOoB JESTENLHOCTH; BRIOUPATH YCIICIIHbIE CTPATCIHH B PA3IMYHBIX CHTYAIHSIX;

YMEHME POAYKTHBHO OOINATHCS M B3aMOJIGHCTBOBATh B IPOIECCE COBMECTHOM ESITENLHOCTH,
YHHTLIBATE [O3UIHH JAPYIHX YHaCTHHKOB JESTENLHOCTH, 2(D(HEKTHBHO paspeiuars KOH(ITHKTHL,
BJIAJICHAC HABBIKAMH T103HABATEILHOH, YUeOHO-HCCIENOBATENBCKON W TPOEKTHOH AeSTEIEHOCTH,
HaBBIKAMH PA3PELICHHAs TPOOIEM; CIIOCOOHOCTL M TOTOBHOCTL K CAMOCTOSITENLHOMY IOHMCKY
METO/IOB PEIIEHHS PAKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3IHYHBIX METO/OB II03HAHHS;
TOTOBHOCTE M CHOCODHOCTE K CaAMOCTOSITENBHON — MHGMOPMAIHOHHO-TIO3HABATEILHON
ACATENILHOCTH, BKIIOYAs yMEHWE OPHCHTHPOBATHCA B PAasIMYHBIX MCTOYHUKAX HH(OPMAIHH,
KPUTHICCKH OLCHMBATL M WHTEPIPETHPOBATH MHMOPMALMIO, TONYYAEMYK) M3 Pa3THYHbIX
HCTOYHUKOB;

BJIANICHUC A3HIKOBBIMH CPC/ICTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIararTh CBOK TOYKY
3PEHHs], UCTIONB30BATE 3/IEKBATHEIC S3BIKOBLIE CPE/CTRA;

BIIaZICHUE HABBLIKAMH [T03HABATCILHON pedIEKCHH KaK OCO3HAHHUS COBEPIIACMBIX JICHCTBHH
MBICITTE/ILHBIX [IPOLECCOB, X PE3YJILTATOB M OCHOBAHHI, TPAHMIl CBOEIO 3HAHMS M HE3HAHWS,
HOBBIX TI03HABATENLHBIX 381124 W CPEICTB /ISl WX JOCTHIKEHHS,

[e/ICyCTPEMIEHHOCTh B [OMCKAaX M IPHHSTHH DEHICHHH, COOOPA3UTENHHOCT: ¥ WHTYHLHS,

pasBHUTOCTL INPOCTPAHCTBEHHBIX NpeacTaBlieHuii; crnocodHOCTL BOCHPHHHMATL KpacoTy H

FapMOHHKIO MHpa;

NpEAMETHLIX:

COPMHPOBAHHOCTD MPEJICTABIEHNWH O MATeMaTHKE KAK YACTH MHDOBOH KYJILTYDEl U MECTE
MATEMATHKH B COBPEMEHHOH MMBH/IM3ALNN, CHIOCO0AX ONMCAHMS SBICHMI PEalbHoro Mupa Ha

MATEMAaTHUYCCKOM sI3LIKE,



¢hOpMHPOBAHHOCTE npeﬁcmmermﬁ 0 MareMaTHYeCKHX IIOHATHAX KaK BaKHEHIIHX
MaTCMATHYCCKUX MOJEIAX, NIO3BOIIOIMX OUMCHIBATE H U3Y4YaTh PA3HBIE TIPOIECCHl U SBJICHHS,
TOHMMAHHE BO3MOXKHOCTH aKCHOMATHYECKOro TTIOCTPOCHUS MATEMATHYECKUX TEOpHii;

BJIQJICHNE MCTOJaMH JOKA3aTeNbCTB M QMIOPUTMOB DEIICHHS, YMEHHE HUX [IPHMCHSTH,
[POBOJUTE IOKA3ATENLHLIE PACCYKACHHUS B XO/i€ PEIICHUS 3a/1a4:

BIAJICHME  CTAHMAPTHBIMM ~ NPMEMAMM  PEIICHHMS  PAMOHANBHBIX M MPPANMOHATBHbIX,
IOKa3aTe/IbHBIX, CTCICHHBIX, TPUTOHOMETPHYCCKHMX YPAaBHCHUH M HEPABEHCTB, UX CHCTEM:
HCTIOJIL30BANME TOTOBBIX KOMIBIOTEPHBIX IIPOTPAaMM, B TOM YHCIIE AT IOUCKA IYTH PEIICHHS H
UIUIKOCTPALHE PENICHUS YPABHEHUHN H HEPABEHCTB;

copMHUPOBAHHOCTE IPEACTABNCHHH 06 OCHOBHBIX TOHSTHIX MATEMATHYECKOIO AHAIM3A M HX
CBOHMCTBAX, BIAJICHHUC YMEHHEM XapaKTePH30BaTh MOBEACHHE (YHKIMH, WMCIOMB30BAHNAE
TIOJTY4CHHBIX 3HAHUH IS OLIMCAHHS ¥ aHAllM3a PEATbHBIX 3aBHCHMOCTEH;

BIAJICHAC OCHOBHBIMH NOHATHAMHM O IUIOCKOCTAX M IIPOCTPAHCTBEHHBIX T'EOMETPHICCKHX
(rrypax, uX OCHOBHBIX CBOACTBAX, CHOPMHPOBAHHOCTE YMEHHS pacro3HaBarh reOMETPHYECKHE
(urypel Ha uyeprekax, MOJENSX W B PEaTbHOM MHpe; INPHMEHEHHE W3YYCHHBLIX CBONCTB
PEOMETPHYECKHX (QHUIYp U (DOPMYJT Ul PELUEHUS TCOMETPUYECKHX 3ajau ¢ IIPAKTHYECKAM
COZIEPKAHHUEM;

COPMUPOBAHHOCTE TIPEACTABIEHHN O mpoleccax H SIBIICHUSAX, HMEIOIMKX BEPOSTHOCTHBIH
XdpaKTep, CTATHCTHYCCKUX 3aKOHOMEPHOCTSIX B PEAILHOM MHpPE, OCHOBHBIX [TOHSTHSX
SJIEMEHTAPHONH TEOPUH BEPOATHOCTEH; YMEHMEl HAXO/WTH ¥  ONEHWBATEH BEPOSITHOCTH
HACTYTUIEHUsT COOBITHE B NIPOCTEHIINX NPAKTHYECKHX CHTYALMSX M OCHOBHBIC XapaKTEePHUCTHKH

CITy4alHBIX BENUYHH;

BIIaJICHUC HABBIKAMH HCIOJIL30BAHKS I'OTOBLIX KOMTIBIOTEPHBIX TTPOTrpamMm IMPpH PCIIECHWH 3a/1a4.

Conepxanme

bazoBsiii yposens
Anrebpa ¥ HAYANA MATEMATHYECKOT0 ARATH3A
IoeTopenwe. Pemenne 3anau ¢ MCIONB30BAHHEM CRONCTE YHCEN M CHCTEM CYMCJIEHHS,
ACNMMOCTH, JI0/ICH M 4acTel, NMPOIEHTOR, MOJYJIeH uucel. Permenne 3a1a4 ¢ HCIONL30BAMMCM
CBOMCTB CTemeHell M KOPHEH, MHOTOYICHOB, npeo0dpasoBanmii  MHOMOWIEHOB M IPOGHO-
PallMOHANLHBIX BLIPAKEHUH. Pemenne 3a1ay ¢ HCmonp30BanmeM rpajiycHoil Mepsl yrina. Moy
ducna B ero CBOHMCTBA. Peluenwe 3ajiay Ha ABHXKEHHE M COBMECTHYIO paboTy ¢ MOMOUIBIO
JIAHEHHBIX ¥ KBaJPATHBIX ypaBHGHMY W uMX cucreM. Pemienme 3amay ¢ NOMOLIBK) YHCIOBBIX
HCPaBCHCTB M CHCTCM HEPABCHCTB C OIHOM IEPEMEHHON, C NPUMEHEHHEM M300pakeHus

YHCIOBBIX IIPOMEXYTKOB. PeleHue 3ajad ¢ HCMOMb30BAHMEM YHCIIOBLIX QyHKIHE B HX



rpadukos. Kcrnonb3oBanue CBOHCTE W TPAGHKOB ITHHEHHBIX M KBA/IPaTUYIHBIX  (YHKIHH,

00paTHOH NPONOPHHOHANLHOCTH W (GYHKINH . I'paduueckoe pemenne ypapHenuii wu
HEPABEHCTR.

Tpuronomerpuueckas  OKpymHOCTL,  paduannas mepa  yena. CuHYC, KOCHHYC,
TaHIeHc, komanzenc NpOM3BOABHOTO  yriia. (OCHOBHOE TPHTOHOMETPHYECKOE TOIKICCTBO M

CJICACTBHS M3 HETO. 3HAYEHHS TPUTOHOMETPHYCCKIX (DYHKIIHI /st yrios 0°, 30°, 45°, 60°, 90°,

180°, 270°. ( pan). Dopmynsl CLOJCEHUS  MPULOHOMEMPUYECKUX  yHKYUT, hopmyinet
npuseoenus, gopmyist 080LUNHO20 apaymenma.

Hymm  Qynxumm, npomMe:xyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTEH. HauGomnimee 1
Haumenbiiee 3Hadenue ¢ynxuun. Ilepmommueckne ¢ynximu. YeTHOCT W HEYCTHOCTD

bynxumit. Crooicnvie gynryuu.,

Tpuronomerpuaeckue byuxunn . Dynxryus . Cgoiicrsa " rpaduku
TPUIOHOMETPUYECKHX (YHKIMHE. APKKOCHHYC, apKCHHYC, apKTAHIEHC YHCIA. Apxromanzenc
qucia.

[Ipocreiimmue TPHTOHOMETPUYECKHE ypasHenng. Peuenue TPHTOHOMETPHYECKUX
ypasHeHui. Obpamnvie mpuzonomempuueckue Qyuxyuy, ux ceoiicmed u epaguxu. Pewenue
NPOCMEUUUX MPULOHOMEMPUIECKUX TLePABEILCING.

Crenens ¢ eHCTBATENLHBIM NOKA3ATEIEM, CBOHCTBA CTEICHH.

lpocreiimue nokasarensHble ypapHenus W Hepasencrtra. [lokasarenbras GyHKUAS H ee
CBOKCTBA U Tpaduk.

Jorapugm umcna, ceoiicrsa norapudma. ecsrudnbrii norapadm. Yucno e. Hamypansiuwiii
no2apugm. [peobpazosanue norapudmutecknx BbIpakeHHH. Jlorapudpmuueckue yparnenus
n nepasencra. Jlorapudmuueckas Gyuxnus u ee croiicrsa u rpaduk.

Crenennas ¢ynxuus m ee cBoiicTBa M rpaguk. Hppanwonansueie ypasrenus. Memoo
unmepsanoe Oiis pewienus nepasencms. IpeoGpasosanus epahuxos ynxyuii: coeuz 600k
KOOPOUNammelx ocetl, pacmsicenue u cacamue, ompaicenue OMHOCUMENbHO KOOPOUHAMHBLX
oceil. I paguueckue memoow: peuwsenus ypasuenud u nepasencmes. Pewenue ypasuenuii u
HEPABENCMS,  COOCPICAUUX  NEPEMENIYI0 NOO  3HAKOM modyns. Cucmemvl NOKA3AMENbIbIX,
NO2APUPMUYECKUX U UPPAYUOHANBIBIX ypasuenut, Cucmemvr  noxazamenvuvix,
nozapupmuvecxux nepasencms. Bzaumio obpamneie Gyuxyuu. [paguxu e3aumino obpammubix
ynxyuli. Ypasuenus, cucmemor ypasnenuu ¢ napamempom.

IlponsBopuast dynxumu B Touke. Kacarempuas rpaduky dyukumu. eomerpuaecknit u
(usndeckuit  cMbicT  TPOM3BOAHOI. [TpousBojbie  smemeHTapHBIX  (YHKIHI. Ipasuna

ougpepenyuposanus. Bmopas.  npoussodnasn,  ee ceomempuieckut. ¥ husudeckui

/



cmoic. Honstue 0 HenpepsBHbIX QyHKImsx. Touku sKkeTpeMyma (MaKCEMyMa H MUHMMYMa).
Vccnenopanue sneMEHTAPHBIX GyHKIHNA Ha TOUKHM 9KCTPEMyMa, HaubOJbIIee U HauMeHbIIee
3HA9CHAC € NOMOIIBIO  POM3BOAHOM. [locmpoenue  zpaguxos  (ynuxyusi ¢ nomMouwio
npouseoOnwix. [pumenenue npouseoonot npu pewenuy 3a0ax.

IlepBoobpaznas. [lepsoobpasuvie  snemenmapivix Qynryuti.  Ihowads  kpusonuneiinoi
mpaneyuu. Popmyna Helomona-/leiibnuya. Onpedenennviii unmezpai. Berwucnenue npowadei
NIOCKUX u2yp u 06bemMos mei 6pamenUs ¢ NOMOULbIO unmezpana.

3.2 I'eomerpus

IlosTopenne. Pemenvie 3amau ¢ npuMencHueM CBOHCTB uryp Ha mnockocrtd. 3ajauM Ha
AOKa3aTCLCTBO M MOCTPOCHHE KOHTPIPUMEPOB. HCronb3oBan#e B 3aja4ax MpOCTEHIINX
JIOTHHYCCKUX  TpaBuil. PelieHne 3ajaq ¢  MCTONBb30BAHHEM TEOPEM O TPEYTOILHUKAX,
COOTHOWICHHH B IPAMOYI'OJIbHBIX TPEYrONBHAKAX, (AKTOB, CBAZAHHBIX € YETHIPEXYTONbHUKAMH.
Pemenue 3anay ¢ ucnosns3oBanneM (GAKTOB, CBS3AHHBIX C OKpyKHOCTSIMH. Perienve 3amad Ha
M3MCDCHHA Ha IIOCKOCTH, BBIMHCICHHE JUIMH W IUIOMAAeH. Pewenue 3aday ¢ nomowwio
BEKMOPOE U KOOPOUHAM.

Harusanas crepeomerpusn. Ouryps! u ux n300pakenus (ky0, mapamuia, npusma). Ocnogrsie
nonsmus cmepeomempuy u ux céoucmsa. Cedenus Kyda u TeTpasipa.

Touxa, npsamas ¥ NIOCKOCTH B MPOCTPAHCTBE, AKCHOMEI CTCPEOMETPHH M CIICACTBHA H3 HUX.
B3anMmoe pacronoxenne npamMeIx | IocKocTeH B npoctpanctse. [lapanieasHocTs npaMsIx
H IUI0CKOCTEH B upocTpancrse. Mzo6paxenue npocreifmx NPOCTPaHCTBEHHBIX (uryp Ha
IJIOCKOCTH. Paccrosnus Mexny hurypamu B mpocTpaHcTse.

Yruei B ipocrpancrie. Ilepnenauky IsipHocTs NPAMBIX ¥ IUIOCKOCTEi.

Ipoexumst $uryps va mwiockocts. [Tpusnaku NEPUCHANKY/IIPHOCTH NPSIMBIX M TUIOCKOCTEH B
mpocTpancTee. Teopema 0 Tpex HepreH uKynspax.

Muororpannrnkn. Iapannenenunen. Ceoiictra NpAMOYTOJIBHOIO napannenenumnena. Teopema
ITuparopa B npocrpancree. [Ipuszma u nupamuia. llpasunsHas nupamuza ¥ npaBmibHas
npusma. Ilpsivas nupamuja. DMEMEHTHI TPH3IMBI M NHPaMHABL BEMNHCICHHE 3/1EMEHTOB
IIPOCTPAHCTBEHHBIX (PUryp (pebpa, AuaroHalu, yrisr).

Tena spamenns: winunap, kouye, chepa u map. OCHOBHBIE CBOHCTBA MPSMOro KPYrOBOIO
UHIMHIpE, — OpsMOro  KpyroBoro  KoHyca.  M3ofpakenue  Ten  Bpamenus  Ha
IIOCKOCTH. [Ipedcmasnenue 06 yceuennom xomuyce, cevenus Konyca (napanieinsioe ocrnosanuio
U npoxodsuyee uepes GepuiuIy), Ceyenus yuiunopa (Rapaliensio u NEPRENOUKYIAPHO 0Cl),
cedenus wapa. Passepmia ywiunopa u konyca. Ipocmesiwue kombunayuu MHO202PAHHUKOE U

meil epaugenus mencdy coboi.



Ilnomane nmoBepXHOCTH IPABAILHONK NHPAMUABI U IPAMON npusmel. [Inomans nosepxuocty
IPSIMOTO KPYTOBOTO IMIHH/PA, IPAMOT0 KPYIoBOI'O KOHYCA U mapa.

IonsiTe 06 06beme. O6LEM NHpaMAILT H KOHYCA, IPH3MBL 1 uumnapa. Oobem mapa.
IHooobusie mena 6 npocmpancmee. COOTHOIICHUS MEXTYy IUIOINAJsMM [OBEPXHOCTEH M
00BEMaMHU OJOOHBIX TEIL.

BexTops! u KoopaunaTsl B npocrpancrse. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO,
Yrox Mexny Bekropamu. KomnnmnHeapusie u kommyanapisie BeKTopsl. Cranspioe npoussedenue
6eKmopos. Teopema o pasnodicenuu 6exmopa no mpem HeKOMIAAHAPHHIM sexmopam. Crauspioe
npouseedenue 6ekmopos ¢ Kkoopounamax. lpumenenue sexmopos npu pewenuu 3aday na
naxovicoenue paccmosnuti, Onun, niowadei u obwvemos. Jeuscenus 6 npocmparncmee:
NAPANENBHDIE NEPENOC, YCHMPANbIAS CUMMEMPUS, CUMMEMPUL OMIOCUMENLIIO MAOCKOCHI,
nosopom. Ceoiiemea dsuoicenuid. Tpumenenue Osudicenuil npu peuwsenuu 3a0av. Ypasuenue
niockocmu 6 npocmpaincmse. Ypasnenue cheper 6 npocmpancmee. Popmyna Oiisi euruucienus
PACCHMOSHUSL MEIICOY MOYKAMU 8 NPOCMPANCIEGE.

BeposiTHoCTh U craTHcTHKA. PaboTa ¢ nanHbIMA

IoBTopenne. Pemerne samau Ha tabnuumoe W rpaduueckoe IPE/ICTABIEHUE JaHHBIX.
Vicrionb3oBatne CBOMCTB M XapaKTepHCTHK HHCIOBBIX HAGOPOB: CPeNHMX, HauboNbUIEro w
HAaHMEHBIICTO 3HAYECHUS, Pa3MaXa, QUCHePCU.

Peenue 3ajia Ha onpejiesieHHe YaCTOTH ¥ BEPOSTHOCTH cobbITHIE, Bhrancienie BEPOATHOCTEH
B OTBITAaX C PABHOBO3MOXHBIMH JNICMEHTAPHBIME HCXOJaMA. Pelnenue 3a1a4 ¢ npuMeHeHneM
KomOnHaTOpuKkK. Pemienue s3amau Ha BLIYMCICHHE BEPOSTHOCTEH HE3ABHCHMbIX cOOLITHIA,
NpUMeHEeHUE (HOPMYIIbI CIOKCHHUS BepOSTHOCTEH. Pemmenne 3amay ¢ IIPUMEHCHHEM J[HarpamMmm
Diinepa, iepeBa BepOsSITHOCTEH, GOpMYIIb! Bepnymnmu.

YenoBuas BeposTHOCTS. [IpaBriIO YMHOKEHHS BEPOSTHOCTEH. DopmyIta TOTHOH BEPOSITHOCTH.
JCKpeTHble CTyyaliHble BEMMYUHBI M pacHpenerneHus. Hesapucumble CITy4alHble BEITHYUHEL
Pacnipenienenne cyMMbl ¥ IPOU3BEIEHAS HE3ABUCHMBIX CITy4aMHBIX BEJIMYMH.

MaremaTudeckoe OXKHIAHIE W JIHCTIEPCHS CIIydainoi BemmummeL, MaTemarnueckoe OKMAHHE H
AUCIIEPCHsT CyMMBI CITyY9alHBIX BeJIWYHH. ['eoMeTpHueckoe pacnpenecHue. BHHOMMAILHOE
pacrpesielicHHe 1 eT0 CBOMCTRA.

HenpepoiBubie cnywaitasie semuunnbl. [IOHSTHE O IIOTHOCTH BepoATHOCTH. PasHOMepHOE
pacrpejenenue.

lloxaszatensbHoe pacnpesenenue, ero apameTpeL.

loHsTHE 0 HOPMATLHOM pacTIpe/Ie/IeHHH. [TapameTpsr sopmansroro pacpesenenus. [pavepst

CITYYaiHbIX BEIMYHH, ITOIYMHEHHBIX HOPMAILHOMY 3aKOHY (IIOIPEHIHOCTS M3MEPEHUi, pocT

YeJI0BEKa).
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Kopapuanns nsyx cnywatinsx semmaus. [lonstae o xosddunmente xoppemsimmn. CopmecTHbIE

HaOJIOIEHHUs! IBYX Clly4aliubix Bestiuui. BEiGopounbii Ko3hGUIHEHT KOppersImy.

2. CTPYKTYPA M COJEP)KAHUE YUEBHOM JUCIHANIJIUHBI

2.1. O6nem yqebnoli TUCHHIUIHHGLL U BHILI yaebnoil paGoTsl

Bu yuebnoi padorn 0O0nem gacos

MaxcumanbHas HArPY3Ka 351
3ausTHA ayIUTOpHEIE 26

B TOM YHCJIE:

[PAaKTHYECKHE 3aHSITHS 10
Bueayauropuas CaMOCTOATEILHAN paGora 325
oby4aromerocs (Bcero)

Wrorosas(nipomexyrodnas) arrectanus B hopme 3K3aMeHa
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3. YCJIOBUS PEAJIM3ALIIMM INTPOTPAMMBI JMCHUTJINHEI

3.1. MarepuaisHo-TeXHHYECKOE ofecrieueHne

Peanmusauys nporpaMMb! IUCIHILIAHEL TPeOYeT HaHums yueOHOro kabunera MaTeMaTiki
O6opynosanue yuebioro kabunera:

Y9eDHO-METOAMYECKHH KOMINEKC MO JUCIHIIIAHAM «Anrebpay, «['eomerpusy. Harnsiueie
nocoOust: TabMHIbl, KAPTOUKH, IUIAKATHI TO OTIENbHBIM TEMaMm, MOPTPETEl BEIAAIOIIMUXCS JesTeseH
MaTeMaTHKA. BapHaHTbl WHAMBUIYAILHBIX 3aJaHWH, BAPHAHTH 3ajaHuil IS TONroToBkH k WA,
KoMmiuiekT 4epTexHBX HHCTPYMEHTOB (KIACCHBIX W Pa3sfaTOYHBIX): JIMHEHKA, TPAHCHOPTHD, YrOILHHK
(30°, 60°, 90°), yromsruk (45°, 90°), mupxyib.

MeGens 1 cranmonapHoe 060py/I0BaHHE: IEMOHCTPALMOHHEI CTOJ, 0CKA ayauTopHas, mkad

AL METOJUYCCKUX TOCODMH, CTON MPenojaBaTelbCcKui, CTYIL AJIst TIPENO1aBaTeIs.

3.2. Uudopmaumonnoe ofecnedenne 06yaenns. Hepeyens yaebubIx n31aHmi, AHTEPHET-PECYPCOB,
AONONHATENLHOH JTUTEPATYPbI

OcnoBHas muTeparypa

Amamos III. A. Martemaruka : anreGpa u Hauana Maremarudeckoro anamza. 10 — 11 xace: yueOHuK /
1I. A. Jamass, 10. M. Konsiram. — Mocksa IIpoceemenne, 2018. — 463 ¢. — 50 sxs.

Hanasn A. A. Maremaruka : yue6uux s CIIO / A. A. Hanasn. - 3-e w3y, — Mocksa : @opym : HUI]
VHOPA-M, 2020. - 544 ¢. — (Cpenuee npodeccuonansHoe  obpasopanme). — URL:
hitp://znanium.com — Pesxum 0cTyIA: 110 MOANHCKE.

Boromonos H. B. Ilpakruteckue saustust o matemaruke B 2 v, Yacts 2 - yuebnoe nocobue s CIIO /
H. B. boromomos. — 11-¢ usn., nep. u gon. — Mockga WzparenscrBo I0paiit, 2020. — 251 ¢. —
(IIpodeccuonansnoe obpazosanue). — URL: https://urait.ru. — Pesxum jocTyma: o noanucke
Aranacan JI. C. I'eomerprs (B 2-x wacrax). U. 1 : yuebnoe nocobue / JI. C. Atanacsin, B. T. Basbiien. —
Mocksa : KnoPyc, 2017. — 396 ¢. — URL: https://www.book.ru. — Pesxcum JIOCTYIIA: TTO TIOITHCKE.
Aranacsn JI. C. T'eomerpust (8 2-x wacTsix). U. 2. : yuebnoe nocobue / JI. C. Atanacsn, B. T. Basbiien, —
Mockgsa : KaoPyc, 2017. — 424 ¢. — URL: https://www.book.ru. — Pexxum nocrymna: no noanmcxke.
Boromonog, H. B. Anrebpa u Hauana anamuza y4ebHoe mocobue /Uit cpeaHero npodeccuoHanbHOro
obpasosanms / H. B. BoromonoB. — Mocksa - Wsmarenscreo [Opaiir, 2020. — 240 ¢. —
(Ilpodeccronansroe o6pazoranue).

Boromonos, H. B. Teomerpus : yueGioe rmocobue juis cperero nipodeccronansuoro obpasosanus / H.
B. Boromonos. — Mocksa : H3jarenscrso I0paitr, 2020. — 108 c¢. — (TIpodeccronansroe

obpasoBanue).
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Jlononuurensaas mareparypa

bammakos M. M. Maremaruka : yuebnuk st CITIO / M. W. Bammakos. — Mocksa : KnoPyc, 2020. —
394 ¢. — URL: https://www.book.ru. — Pexwum gocTyna; o mozmucke.

Hanasu A. A. COopruK 3314 110 MaTeMaTuKe : ydeGHOe mocobue /A. A. Hanasa , 3-e w3n. — Mocksa :
®opym, UHOPA - M, 2018. - 352 ¢.: - (TIpodeccronansroe obpazoranue). - URL: https://znanium.com.
— Pexxum jroctyna: mo nojmnucke.

Boromonos H. B. Maremaruka. 3aaun ¢ pemenusavu & 2 u. Yacts 1 yuebHnoe nocobue s CI10 / H. B.
boromonos. — 2-e uzj., menp. u jgon. — Mocksa : M3maTeseTRO IOpaiit, 2020, — 439 ¢. — URL:
https://urait.ru. — Pexxum mocTyna: mo nojuricke.

boromornos H. B. Maremaruxka. 3aiaun ¢ pemenusmu B 2 4. Yacts 2 : yuebuoe nocobue mis CI10 / H. B.
Boromomnos. — 2-e u3n., uenp. u gon. — Mocksa : U3arenscTso [Opaiir, 2020. — 320 ¢. — URL:
https://urait.ru. — Pexxum mocryna: mo momucke.

Kpemep H. III. Maremaroka s komtemxed : yuebroe mocobue mms CITO / H. I1L Kpemep, O. T
Koncrantunora, M. H. ®pujaman ; moj pen. H. L. Kpemepa. — 10-e u3g., mep. u gon. — Mocksa :
Mapnarenscrso IOpaiir, 2020. — 346 ¢. — URL: https://urait.ru. — Peskmv JOCTYIIA: IT0 MOAIUCKE.

Kyuep T. I. Maremaruxa. Tects : yueGroe noco6ue mis CI10 / T. I1. Kyuep. — 2-e m3p1., ucnp. u gomn.
— Mocksa : Usparenscrso [Opaiit, 2020. — 417 ¢. — URL: https:/urait.ru. — Pexcum JIOCTyIa: TI0

MOJITHCKE.

Wurepuer-pecypcsr:

L DIIeKTPOHHBIE NPRIIOXKEHNS K yuyeOHukam Asamos 111A. Anrebpa 1 Havana amanuza. YdeOHUK
ams 10-11 knaccoB 061e06Pa3OBATENBHBIX YUPEKACHAH. M., «lIpocsemenney u Aramacsau JI. C.,
Byrysoe B. ®., Kagomues C. 5. wu np. I'eomerpust, 10—11: Vue6. mns obmeobpazosarebHbx
yupexiennii . M., «IIpocsemmenne» www.onlin .prosv.ru

2. Mynbrameuiinbie 06yyalompe NPOrpaMMEl ¥ 3IIEKTPOHHEBIE yu4eOHbBIE M3/IaHHs TI0 OCHOBHBIM
pasjiejiaM Kypca MaTeMaTHKH.

3. OnexTpoHHas 0asa JAHHBIX JUTS CO3/@HHS TEMATHYECKHX ¥ HTOOBBIX Pa3HOYPOBHEBBIX

TPCHHPOBOYHBIX H NPOBEPOYHBIX MATEPHATIOB JUIS OPTaHH3ALMH (POHTAIBHOH W WMHAMBHAYATLHOH

padoTHL.

4. WucTpyMeHTabHAS Cpeia TI0 MaTeMaTHKe.
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4. KOHTPOJIb ¥ OEHKA PE3YJIbTATOB OCBOEHUS JTUCIUILINHBLI

Konrposs m oumenxa

PE3YJIBTATOB OCBOCHMSA yqeﬁHOﬁ JUCHHUIIIAHLL  OCYLICCTRIISAETCS

[IpenoJaBatTe/iEM B IPOLECCE IIPOBEJICHUS] TEKYIIETO KOHTPOJIA - TMPAKTHYSCKHUX ¥ CaMOCTOSTEIIbHbBIX

paboT, TeCTHPOBAHMS, a TAKKE BBHIMONHEHHs OCYYAIOMMUMUCH HHIWBHLAYAILHBIX 3a7aHui, pedeparosr,

VICCITCI0BAHUH, pacueTHO-rpaduueckux pabor.

4.1. KoHTPO.1L yCBOCHHAS 3HAHHWI H 0CBOCHHS YMEHHI:

Pesyabrars 00yucHus

(ocroennbIe yMenns, yCBOHHbIC 3HARNMS)

DopMBI U METOABI
KOHTPOJISI H OUEHKH

pe3yJaLTaToB 00y denust

2

Ymers

Y.1. BoInONHATE BEIMUCICHHUS W IPEOOPA30OBAHHS:

BBIIOTHATE APH(YMETHYECKHE TEHCTBIS, COYeTasl YCTHBIE H
MHCHMEHHDIC IIPHEMBI; HAXOANTh 3HAYCHHS KOPHS HATYPAILHOM
CTEMEHH, CTEIICHH ¢ PAIMOHATLHBIM [10Ka3aTeNneM, Norapudma.
BLIYUCIISTE 3HAYCHHS YHCIIOBBIX M OYKBEHHBIX BBIPAKEHHIA,
OCYIIECTBIISIA HEOOXOAUMBIE O/ICTAHOBKU H MPEOOPa3OBaHASL.
IIpoBoauTs M0 M3BECTHBIM GOPMYIIaM 1 TIPABHIIAM IIPE0OPa3OBAHHS
OYKBEHHLIX BBIPaKEHHI, BKIIIOYAIONIAX CTENCHH, PaXHKATEL,

Jorapu(Mbl ¥ TPUTOHOMETPHYECKHE (DYHKIIHH.

Onenka pe3ynsTaTos
BBIIONHEHUS 33JaHiH HA
IIPAKTHYECKUX 3aHATHAX H
BHEAYHTOPHOH
CamoCTOATEIbHON paboThI,

OK3aMeH

VY.2. Pemath ypaBHEHHS U HEPaBEHCTBA

Pemars paunonansasie, HppaHOHATLHEIE, TOKA3ATEMLHEIC,
TPUTOHOMETPHYCCKHC U JIOTapHMMIUCCKHE YPABHEHMS, UX CHCTEMBL.
Pemars ypasuenus, mpocreiiinme cucTemMsl ypaBHeHHmit, MCIIOIIB3YS
CBOHCTBA (yHKIHH M MX IpahUKOB, UCIIONB30BATE /IS IPUBIIIKEHHOTO
PELICHNMS YPABHEHHUH W HEPABEHCTB rpaduyeckuii MeTo .

Pemats panuonamsHbe, MOKazaTeNbHBIE U JIOrapu(pMHIECKHE

HEPABCHCTRA, UX CHUCTEMEI.

Ouenka pezynsraros
BBITIOJIHEHHMS 3aaHii Ha
NPaKTHYECKUX 3aHITHAX H
BHEAYTUTOPHOH
CamMOoCTOSITENbHOH paboThI,

OK3aMEH
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Y.3. BoinonHsts qeicTBas ¢ QyHKIUAMU

ONPEZENATH 3HAYEHUE (YHKIHH 10 3HAYCHHUIO APryMEHTA IIPH
pasmuYHLIX cnocobax 3ananus QYHKIMH, OIUCHIBATH 110 TpadHKy
MOBE/ICHHE ¥ CBOUCTBA (DYHKIMH, HAXOMUTH 110 rpaduKy GYHKIMHA
HanbOIIbIIEe ¥ HAMMEHBINEE 3HAYCHHUS, CTPOUTH TPadUKH M3y IEHHBIX
DYHKIHH.

Berauciists npou3Bo/HbIe B 1EPBOOBPa3HEIE 31EMEHTAPHBIX (YHKLIMHA.
Hcenenosars B mpocteifiimx ciyyasx GyRKIMY Ha MOHOTOHHOCTD,

HaXO0/UTh HaubombIICe U HauMEHbIIIEe 3HAYCHHS (byHKIIHH.

O1ieHKa pe3yiLTaToB
BRIMIOJIHEHUS 3aaHui Ha
NPAKTUYECKHX 3AHITHSIX H
BHEAYAUTOPHOH
CamMoCTOATENEHON paboThl,

3K3aMEH

Y.4. BeIMosHsT, JEHCTBHS C reOMETPHYECKHMHE GUTYpaMH,
KOOPJIMHATAMH ¥ BEKTOPaMH

Pemars niaHuMeTpruecKue 3a/1adu Ha HaX0YK/ICHHE FEOMETPHYECKIX
BEJIMYHH (JUIMH, YTTIOB, IUIOIIEIE)

Pewars mpocrelimue crepeoMmerpuyeckie 3a1auy Ha HAXOXKICHHE
FEOMETPHHECKHX BEIMYMH (JUIHH, YITIOB, IUIOA/AeH, 066EMOB)
Orrpe/iensITs KOOp/IMHATEI TOUKHY, IPOBOUTI ONEPAIlMH HAJ{ BEKTOPAMH,

BLIMHCITD JJIMHY U KOOPOHUHATEI BCKTOPOB, YI'OJI MEXIY BEKTOPaAMH

Onerka pe3ynsTaTon
BBIMOTHEHHS 33/[aHUH Ha
NPAKTUYECKUX 3aHATUIX U
BHEAYJIMTOPHOMI
CaMOoCTOSTEIBHOM paboTsl,

DK3aMCEH

Y.5. CTpouTh U HCCIEI0BATh MPOCTEHINNE MATEMATHYECKIE MOJIEITH
Mozemposars peanbHbIe CHTYaLH Ha S3BIKE anTeGpbl, COCTABIATE
YPaBHEHHUS M HEPABEHCTBA 110 YCIIOBHIO 33 [AUH

MozenpoBars peabHbIC CHTYAIAA Ha S3bIKE FEOMETPHH, UCCICIORATS
NPOCTEHINKE MOJIENH C UCTIONB30BAHNEM I'€OMETPHYCCKAX TIOHSTHN 1
TEOPEM, pearh NPaKkTHYECKHE 331491, CBSI3aHIBIC ¢ HAXOMWICHHEM
reOMETPHUICCKUX BEITHYHH

IIpoBo/uTs NoKasaTebHbIe PACCYICHHUS IPH PEIICHAN 3413,
OLCHHMBATE JIOTHYECKYIO IPABUIBHOCTE PACCYKICHHM, pacIO3HABATE
TOTHYECKH HEKOPPEKTHBIC PACCyKACHH

Monennposats peabHble CHTYAIHH Ha 93BIKE TEOPHH BEPOSITHOCTEH W

CTaTHCTHKH, BEMMHCIIATD B IIPOCTEHIINX CIIydyasX BEPOATHOCTD COOBITHH

Ornenka pe3y/ibTaTos
BBINTOIIHEHUS 3aJIaHuH Ha
IPAKTUYECKHUX 3aHATHIX U
BHEAYAUTOPHOH
CaMOCTOATELHOM paboThl,

3K3aMEH

Y.6. Mcnonms30BaTh IpHOBPETEHHBIC 3HAHAS B IIpakTHYeCKOH
JAEATECNIEHOCTH M TIOBCEHEBHOMN U3HI

-AHATM3UPOBATH PEATLHBIC YHC/IOBEIE NAHHBIC, HH(POPMALIIO
CTATHCTUYECKOrO XapaKTepa , OCYIIECTRIATL NPAKTHYECKHE PACYETHI 10

bopmymnam

Onenka pesyiisraTos
BLINIOJTHEHWS 3alaHuil Ha
TIPaKTHYECKHX 3aHATHAX H
BHEAyIUTOPHOH

CaMOoCTOATEEHON paboThl,
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-OnuceIBaTh ¢ MOMOMLIBIO (BYHKIH PAa3/IMIHbIE PEATbHBIC 3aBHCHMOCTH
MEX/y BEIHYMHAMH ¥ MHTEPIPETUPOBATL HX I'padHky, H3BICKATH
HUH(POPMAIHIO, IIPE/ICTABNICHHYIO B Tab/uiax, Ha AHarpaMMax

- Pemats npuxnaguble 3a1aum, B TOM YHCIIE COLHATBHO-
3KOHOMHYECKOTO H (PH3MUIECKOTO XapakTepa, Ha HauOoNbIIee 3HAYCHUE

2

Ha HAXO0XKICHHE CKOPOCTH U YCKOPEHUSA

2K3aMCH

3HaTL

3.1,

3Ha4YEHUE MaTCMATHYCCKOH HayKHW IJId pEIICHMS 3a/1a1, BOZHHUKAIONIHX

B TCOPHUM H NIPAKTHKE;

BGPOHTHOCTHblﬁ XapaKTECP pa3jIMYHbIX IIPOLECCOB OKPYIKAIOIIEro MUpa

OneHka pe3ynsTaTtos
BBIIOTHEHUS 3a[aHui Ha
IIPAKTHYIECKHX 3aHITHUSIX 1
BHEAYUTOPHOH
CaMOCTOSTENLHON paboThl,

OK3aMeH

32,
LUIMPOTY ¥ B TO JKC BpeMs OIpaHHYECHHOCTL IIPAMCHCHHSL
MaTECMATHYCCKHUX METO/IOB K aHAITU3Y W HCCIIEA0BAHWIO ITPpOLCCCOB H

SIBIICHMH B NIpupoje 1 obimecTse

Onenka pe3ynsraToB
BBIITOJIHECHUS 3aJaHUHA Ha
NIPAKTHYECKUX 3aHATUAX W
BHEAYUTOPHOH
CaMOCTOSTEIbHON paboThI,

OK3aMEH

3.3.

3Ha4CHHUC NIPAKTHKHA W BOIPOCOB, BOSHUKAIOUMX B CAMOM MareMaTHKe

A7s QOPMHUPOBAHMS ¥ PA3BHTHS MATEMATHYECKOH HAyKH

Ounenxa pesynsraTos
BLITTOJTHEH S 3aIaHKH Ha
HPAKTHYECKUX 3aHATUAX U
BHEAYIUTOPHOR
CaMOCTOATENLHON paboThI,

SK3aMEH

3.4.

HCTOPHUIO PA3BHTHS IIOHATHSA YHC/IA, CO3TAaHUE MATEMATHYECKOTO

analin3a, BO3SHUKHOBEHHUS U Pa3BUTHUI I'EOMETPHHA

Onenka pe3ynsraton
BBLITOJIHEHUS 3aJaHuH Ha
NPaKTHYCCKUX 3aHATHAX U
BHEAYIUTOPHOH
CaMOCTOSTEIIbHOM paboThI,

3K3aMCcH




3.5.
YHHBEPCAIbHBINA XapakTep 3aKOHOB JIOIHKH MAaTEMaTHUYECKHUX
PACCYKACHUH, UX IPUMEHHMOCTL BO BCeX 00/1aCTAX 4elIOBEUECKOH

ACATCIIEHOCTH

Ouenka pe3ynsTaTos
BBITNIOJIHEH M 3a/JaHi HA
MPAKTUYECKHX 3aHATHAX H
BHEAYAUTOPHOH
CamMoCTOATENbHON paboThI,

JK3daMeH
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