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denepanpHag pabodas nporpaMma Io yueOHoMy TpeaMeTy «MareMaTHKa»
(6a3oBsii ypoBeHb) (TpeiMeTHAs 061acTh «MareMarrka ¥ MHQOPMATHKa») BKIIIOYAET
[OSICHUTENBHYIO 3aIHCKY, cofiepKarye 00y IeH s, INAHUPYEMBIe pe3yIbTaThl OCBOCHHA
TPOrpaMMEI 10 MATEMATHKE, TeMATHYECKOe IaHMPOBANHE.

TMosicHATEeIbHAS 3alKCcKa OTpaXxaeT o0Iue eNy ¢ 3a/[ady U3y4cHuA MaTeMaThkH,
XapaKTEPUCTUKY IICHXOJIOrMYECKHX IPEATIOCHIION K ed u3ydyeHHI0 oOydatommmucs,
MECTO B CIPYKType y4eOHOTO IUIaHa, a TaloKe NOAXOABI K orbopy CcolepiKaHus,K
OIpEIENICHIIO TIAHUPYEMBIX PE3yIBTATOB.

Copepxanue OOydYeHHs PAacKphIBaeT —COMEPXKATENBHBIC —JIMHUHK,  KOTOPHIC
NpeIaraloTes AN 00sA3aTeNBHOTO M3YYeHHs B KaXIOM Kjacce Ha ypOBHE CpEeIHETO
obmero 0Opa3oBaHuA.

TInaHmUpyeMble pe3ylbTaThl OCBOSHHS NPOTPaMMBbl [0 MATeMaTHKe BKIIOHAIOT
IMYHOCTHBIE, METANPENMETHEIE Pe3yibTaThl 32 BECh Iepnoi 0OydeHus Ha ypOBHE
cpenHero obmero 00pa3oBaHusi, a TAKKe MPEJMETHEIC TOCTIDKCHI oByuaromerocs 3a

KaK/AbIH rofi 00y4eHus

NOSICHUTEJLHAS 3ATIMCKA

IlporpamMma @O MareMaTyike Ha YPOBHE CPEIHETO obuiero o0pasoBaHHUA
paspaborana Ha ocHoe ®I'OC COO ¢ yu€ToM COBPEMEHHBIX MHPOBBIX TpeboBaHui,
IpesbsBISEMBIX K MaTeMaTHIeCKOMY 00pa30BaHMIO, M TPAJWIHUA POCCHICKOTO
o6pazopanns. Peanusanus OpOrpaMMsl [0 MaTeMaTHKeE 0beCIedaHBaeT OBJIAJIEHHE
KHIOUEBHIMH  KOMIIETEHIUSAMH, COCTaBIMIONMME  OCHOBY  JUil  CaMOpasBUTHA
W HENpepsiBHOro 00pasoBaHus, LETOCTHOCTE OOIIEKYILTYPHOTO, JIHYHOCTHOTO M
I103HABATEILHOrO Pa3BUTHS THYHOCTH 00yJalOIUXCS.

B mporpamMe 110 MaTeMaTHKe YUTEHBI MIEU M IIONOXESHUSI Kourenuyy pasBUTHs
MaTemarmaeckoro obpasopanns B Poccuiickoit ®enepaiyu. B cooTBETCTBUM € HA3BAHHEM
KOHIIEIIIMH, MareMaTHieckoe Oo0pa3oBaHUe NODKHO, B HYACTHOCTH, NPENOCTaBIATE
KaxI0My 00yHaromeMycst BOSMOMXHOCTb JOCTIKEHUSA yPOBHS MATEMaTHHCCKHIX 3HAHM,
HeOOXOMUMOTrO 14 JajbHeAmen YCIIEIHOM KU3HM B obmecrse. MIMeHHO Ha pelIeHue
3TOit 3a/1aUK HAlEIeHa IPOrpaMMa [0 MaTeMaTHKe 6a30BOro ypOBHL.

B smoxy uupoBoif TpanchopmalmH BCEX chep uvenoBedecKoH esTeNBHOCTH
HEBO3MOXKHO CTarb OOpa3oBaHHBEIM COBPEMEHHBIM  UCNOBCKOM Oe3 OasoBoH
MATeMATHYECKOH MOATOTOBKH. YK€ B IIKONIe MaTeMaTHUKa CIIyKHT OIIOPHBIM NIPEIMETOM
JUIS  M3ydeHHs CMEXHBIX JUCUMIUMH, a B JKM3HH IOCJIS IIKOJIB peabHOH
HeOBXOIMMOCTBIO CTAHOBUTCS HENpPEPEIBHOE 00pa3oBaHue, ITO TpeGyeT MONHOLEHHOM
6a3080i 00IMeoOpa3oBaTebHOM MOATOTOBKY, B TOM “IHCIC H MaTeMaTH4eCcKoH. IJTo
0GyCNOBIEHO TEM, YT0 B HAIIM JHH pacTeéT HHCIO CIEIMAIBHOCTEH, CBA3aHHEBIXC
HENIOCPEICTBEHHEIM IPIMEHEHUEM MaTeMaTUKU: ¥ B cepe SKOHOMHKH, U B busHece, U
B TeXHOJIOTMYECKIX 00MacTiX, H AaKe B ryMaHHTapHBIX chepax. Takmm obpazoM, KpyT
ofyyaromuxcs, JUIA KOTOPEIX MareéMarkMKa CTaHOBUTCS 3SHATHMBIM IIPeMETOM,

CYIECTECHHO pacmiupsACTCA.




IIpakTyeckas [MONIE3HOCTh MaTeMaTHKu OOycCllOBleHa TeM, 4YTO e€ IpPeAMETOM
ABIAIOTCA QyHAAMEHTANBHEIC CTPYKTYPEI HAIllEro MEpa: NMPOCTPAHCTBEHHEIE (POPMBI H
KOJIMYECTBEHHEIC OTHOIICHHS OT IPOCTEHINNX, YCBAaUBAaEMBIX B HENOCPEACTBEHHOM
OMEBITE, JAO JIOCTATOYHO CJAOXKHBIX, HEOOXONWMBIX [N pa3BUTHS HAy4HBIX X
TEXHOJIOTHYECKMX HACH. be3 KOHKpeTHBIX MAaTeMaTHYeCKHUX 3HAHUH 3aTpyAHEHO
IIOHHMAaHHE TIPUHIMIIOB YCTPOMCTBA M MCHOJB30BAHMA COBPEMEHHOM TEXHUKH,
BOCUPHATHE M HHTEPIpETals pa3sHoo0pasHON COLMANBHON, 3KOHOMHYECKOH,
NOJIMTHYECKOH  HMH(opMaiuy, ManodgdheKkTHBHA IIOBCEAHEBHad  IpaKTHUYecKas
IesATeNbHOCTh. Kax oMy qernoBeky B CBOEH KHU3HM IIPHXOIUTCS BHIIOIHATH JOCTATOTHO
CJIOZKHBIE PACYETHl M COCTABIATE HECIIOKHBIE AJITOPUTMBI, HAXOAHUTh HY>XHBIE (POPMYJIEI
U NPAMEHATE UX, BJIAJETh NPAKTHYCCKUMH MPUEMAaMHU T'eOMETPHUYECKHX HU3MEPECHHMHA U
TIOCTPOEHMH, uMTaTh HUHGOPMANHIO, MPEACTABIECHHYI0 B BHAY Ta0IHI, AWarpaMMu
rpadrKOB, JKUTh B yCIOBUAX HEONIPEIEIEHHOCTH M TOHUMATEH BEPOATHOCTHEIN XapaKTep
CIy4YaifHbIX COOBITHH.

OnHOBpeMEHHO C pacIIMpeHHeM cep MPUMEHEHMS MATEMATHKH B COBPEMEHHOM
obmecrse BcE Oonee BaXHBIM CTAHOBHTCS MATEMATHYECKHI CTHIIb MBILIICHUS,
IPOSIBIISIOIIMICA B ONpeleNEHHBIX YMCTBEHHBIX HaBBEIKaX. B mpolecce H3y4YeHHs
MaTeMaTHKH B apceHan IpUEMOB M METOJOB MEIIUIEHHA YeIOBEKA €CTECTBEHHBIM
00pa30M BKIIOYAIOTCA HHIAYKIMS M AeAYKIIHA, 0000IeHne M KOHKPETHU3AINS, aHAIIU3 U
CHHTE3, KJIAacCH(UKaOWsI U cucTeMaru3auus, abcrparaposanue U aHanorusa. OOBeKTE
MaTEMaTHYECKAX YMO3AKIIOYEHUK, IIpaBHUNIa HUX KOHCTPYHMPOBAaHMA PaCKpBIBAFOT
MEXaHM3M  JIOTHYECKMX  IIOCTPOSHMH,  CIOCOOCTBYIOT  BBIpalOTKE  yMEHHA
dopMynupoBaTh, OOOCHOBBIBATH M IOKA3BIBATHL CYXACHHMS, TEM CaMBIM DPa3BHBAIOT
JIOTHYECKOe MBIULTeHHe. MaTeMaThKe TPHHAIIEKUT BeAylnas poihk B (GOpMHUPOBAHMH
AITOPAUTMHYECKON KOMIIOHEHTH! MBINUICHHAS W BOCIHTAHHH YMEHMH JEeHCTBOBATh IO
3aJaHHBIM aJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHEIE M KOHCTPYUpPOBAaTh HOBEIE. B
Ipollecce pellleHus] 3aad — OCHOBHOM y4ueOHOU JedATeIbHOCTH Ha YpOKaX MaTeMaTHKH
— Pa3BHBAIOTCA TBOPYECKasA U NPHUKIAJHAd CTOPOHBI MBIILICHHS.

Obyuenre MaTeMaTHKe NaET BO3MOXHOCTEH Pa3BHBATH ¥ OO0YUaIOUINXCS TOYHYIO,
pPaLMOHANBHYIO M HH(DOPMATUBHYIO pedb, YMeHHe oTOMpaTh Hambolee MoAXOAAIIHeE
A3BIKOBBIE, CHMBOJIMYECKHE, Ipaduueckue CpefcTBa [ BBIPAKEHHS CYXJACHHH M
HArISAHOTO UX TIPENCTABICHNS.

Heo0XxoquMBIM KOMITOHEHTOM O0INel KyJbTypbl B COBPEMEHHOM TOIKOBAaHMH
sIBIIsIeTCA 0D1llee 3HAKOMCTBO C METOHaMU ITO3HaHUS NeUCTBUTEIBHOCTH, IIPECTaBIeHHE
O IpegMere W METOAE MATEMATHKH, ero OTJIMYMsA OT METONOB €CTeCTBEHHBIX H
I'YMaHUTapHBIX HayK, 00 OCOOEHHOCTAX IIPUMEHEHHS MaTeMATHKH N PelIeHHT
HAYYHBIX ¥ IPUKIATHEIX 33a9. TakuM 00pa3oM, MaTeMaThieckoe 00pa30BaHHe BHOCHT
CBOI1 BKJIaJ B pOpMHUpPOBaHHEe 001IeH KyJIBTYPHI YeJIORCKA.

MzyueHre MaTeMaTHKH CIIOCOOCTBYET HCTETHYECKOMY BOCIMTAHMIO YEJIOBEKA,
TNOHMMAHHUIO KPacoThl M H3SIIECTBA MaTEMAaTHUUECKHX PACCYXACHHH, BOCIPHATHIO
reOMETPUUYECKUX (hOPM, YCROCHHUIO UIEU CUMMETPHH.



ITprOpUTETHEIMK LETAMU o6yuenns maremarvke B 10-11 xyaccax Ha 0a30BOM

ypOBHE SBJIAIOTCH:
hopMupoBaHHE LEHTPAIBHEIX MAaTEMATIISCKUX noHsTH#H (YKUCIlo, BETHUYHHA,
reoMeTpudeckast (GHrypa, HepeMeHHas, BePOSTHOCTD, QyHKIps), 06eCHeTHBAIOIIIX
IPeeMCTBEHHOCTE H NEPCIEKTHBHOCTh MaTEMATHICCKOTO o6pazoBaHus 00yJarOIIXCs;

NofBeieHrHe OOydaloIMXcs Ha JOCTYIHOM [ HHX YpOBHE K OCO3HAHMIO
B3AMMOCBSI3H MATEMATUKH ¥ OKPYKAIOIIero MUpa, [(OHUMAaHKWE MaTeMaTHKK KaK JacTH
obLIeH KyJIBTYPHl YeI0BeUECTBa,
pasBUTHE MHTEIIEKTYalBHBIX M TBOPYECKHUX criocobHocTed  0OydaroImuxcs,
[103HABATEIbHON AKTUBHOCTH, HCCIEAOBATEECKUX YMEHHH, KPUTHTHOCTH MBIIICHHA,
HHTEpeca K M3y4eHHIO MaTEMaTHKH,

dopmupoBanre QYHKIHOHATBHOH MATEMATHYECKOH TPaMOTHOCTH: YMCHMA
pacro3HaBaTh MATEMaTH4ECKHME acCleKThl B  PEAJIBHEIX HKHUIHEHHBIX CHTYaIAX
¥ IOpH M3ydeHWM JpYrHX Yy4eOHBIX IMpPEAMETIOB, IpPOABICHUA 3aBHCHMOCTEH H
3aKOHOMepHOCTeH, (OpMyJIMpOBaTh HX Ha $3BIKE MATEMATHAKH M CO3/1aBaTh
MATeMaTHUeCKHe MOJENH, HPUMEHATh OCBOGHHBIM MaTeMaTHdCCKUH ammnapar Akt
peleHHs] TPAKTHKO-OPHEHTHPOBAHHBIX 3aja4, WHTCPHIPETHPOBATE M OLICHMBATh
IONyIeHHBIE pe3yJIBTATHL.

OCHOBHBIMHE JMHHAMM CORepxkanus marematuku B 10-11 kmaccax ABISIOTCA:
«Upciia ¥ BEIYMCIEHH», «Anrebpa» («Anredpaudeckiie BBIPOKEHUD?, «YpaBHEHHA U
HepaBeHCTBa»), «Havana MATeMaTHIECKOro aHaIn3ay, «eomerpust» («I eoMeTpAYECKUE
durypsr u ux cBOHCTBa», «/3MepeHHE TeOMETPHICCKMX BEIIMUUH»), «BepoiaTHOCTE U
CTATHCTHKA». [JaHHBIE JHHUM Pa3BHBAIOTCA NapalIeNbHO, KaXad B COOTBETCTBUHC
cOBCTBEHHOI JIOTHKOM, OfHAKO HE HE3ABHCHMO OZHA OT JAPYroOH, 8 B TECHOM KOHTAKTE 1
piapMopeiicreur. Kpome 3TOro, uX OOBEAMHSET JIOIWHECKas —COCTaBILIOMA,
TPaHMLAOHHO IPUCYIIAs MAaTEMATUKeE ¥ NMPOHU3BIBAIOILAN BCE MATEMATHHECKHUE KYpPCHL M
copepxarensHple TUHHE. CpopmyTHpOBaHHOE B OI'OC COO TpeboBanye «BIafiCHHE
METOlaMH  JIOKA3aTeAbCTB, alTOpUTMaMy pellends 3aaad, yMCHHC GopMyIITHpPOBATH
OIlpe/ieNieHysl, aKCHOMBI ¥ TEOPEMBI, NMPUMEHATH MX, TPOBOAMTE JIOKa3aTeNbHEIE
paccyIeHHMs B XOHE pEIUEHHSA 3afad» OTHOCHTCH KO BCEM yueOHBIM KypcaM, a
hOpMHpOBaHUE JIOTHUECKAX YMEHHH DPacTpellelseIcs II0 BCeM roliam o0y4eHNUs Ha
ypoBHe cpejHero obmero o6pasoBaHus.

B cootsercrauy ¢ ®TOC COO matemaryka sBisieTcs 00s3aTelbHBIM IPEAMETOM

Ha JaHHOM ypoBHe ofpasoBanys. IIporpamMmoi IO MaTeMaTHKe IpPEAyCMAaTpHBacTCA
usyuenre yueGHoro mpeamera «MaTemaTHKa» B paMKax Tpéx yueOHBIX KypCOB:
«Anrebpa ¥ Hadaja MaTeMaTH4eCKOro aHajusar, «eomerpus», «BepoATHOCTE H
cTaTHCTHK®). GOPMHAPOBAHHAE IOTHHECKAX YMEHHH OCYII[ECTBIACTCS Ha HPOTHKCHUI BCeX
ner ofydeHMs Ha yPOBHE CpEIHEro obIero 00pa3oBaHKs, a DIEMEHTH! JIOTHKU
BKITIOYAIOTCA B COZEPKAHIE BCEX HA3BAHHBIX BHILIEC YYEOHBIX KypCOB.
O61ee YHCIO JaCOB, PEKOMEHIOBAHHEIX UL 3y Y€HH MaTeMaTHKK — 340 gacos:
5 10 xnacce — 170 wacos (5 yacoB B Hememo), B 11 xmacce — 170 wacos (5 1acos

B HEZIEIIO).




ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS MPOT'PAMMBI
MO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIET'O OEPA30BAHMSI

I3yuenne MaTeMaTHKY Ha YPOBHE OCHOBHOI'O 001ero 00pa3oBaHus HAPABJICHO Ha
JIOCTIDKEHHE  OOYyYarOIMMHUCH JHUYHOCTHBIX, METANpPEJMETHEIX M [PeIMETHEIX
o0pasoBaTeNbHBIX PE3YIIETATOB OCBOSHHS YUeOHOro IPeMETA.

JUYHOCTHBIE PE3YJIBTATHI

B pesyaprare u3yuyeHus MaTeMaTHKH Ha YPOBHE CPeLHEro obero o0pa3oBaHMs
y obyuaromierocs 6yyT cOPMUPOBAHBI CHEYIOLINE JTMYHOCTHLIE Pe3yAbTATHL:

10 rpa:xaaHcKoOro BOCIIHTAHUS !

ChOPMUPOBAHHOCTh T'PAXKAHCKOM TMO3MIMH OOYYAIOMEroCcs] KaK AKTUBHOIO H
OTBETCTBEHHOI'0 4/eHa POCCHHCKOTo 00IecTBa, NPEACTABICHUE O MaTeMaTHUECKHX
OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUIHEIX CTPYKTYD, ABJIEHHUH, NPOLEAYD IPaXIaHCKOro
obuiecTBa (BEIOOPEI, ONPOCH! H IPYroe), YMEHHE B3aMMOAEHCTBOBATh ¢ COLMAILHBIMA
HHCTUTYTAMH B COOTBETCTBHH C X (PYHKUHSIMH M Ha3HAUeHHEM;

11 maTpuoTHYecKoro BOCHHTAHUS;

chOPMHMPOBAHHOCTh  POCCHICKOM TP@KAaHCKOM HMAEHTHYHOCTH, YBAKCHHUS
K MPOIIIOMY H HaCTOSIMIEMY POCCHHCKON MaTeMaTHKH, LeHHOCTHOE OTHOMICHHEK
JOCTIKEHHMSIM DOCCHMCKHMX MAaTEeMAaTHKOB KM POCCUHMCKOM MaTeMaTHHYeCKOH IIKOJEI,
HCIIONb30BaHHE ITHX JOCTHEHUH B IPyTUX HayKaX, TEXHOJOTHIX, cepax SKOHOMHKH;

12 fyX0BHO-HPaBCTBEHHOI'0 BOCIIATAHHS:

OCO3HaHHE JYXOBHBIX IICHHOCTEM pOCCHHCKOro Hapona, chOopMHpPOBAHHOCTE
HPaBCTBEHHOI'O CO3HAHWA, ITHYECKOIO I[IOBEACHHSA, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JOCTHMIKEHHUH HAyKHM W AEeATeNRHOCTBIO YYEHOT'0, OCO3HAHHE JIMYHOTO
BKJIa/(a B [IOCTPOEHHE YCTOHYHUBOIO OYIYILEro;

133¢TeTHYECKOro BOCIINTAHHA

JCTETHYECKOE OTHOIIEHME K MHpPY, BKIIOYAS O3CTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, pelleHUH, pacCyKICHHH, BOCIPHHMYHBOCTHK
MaTeMaTHYeCKUM aclleKTaM pa3lIMvHbIX BUIOB UCKYCCTBA;

14 puznueckoro BocuTAHMS

cOpMHPOBAHHOCTE YMEHMs NPHMEHATh MaTeMaTHYeCKHe 3HAHMS B HHTEpecax
3M0poBOrO M OezomacHOro oOpasa >XKH3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOeMY
3M0POBBIO  (340pOBOE MNUTaHHe, COANaHCHPOBAHHBIA pEXHM 3aHATHH M OTABIXA,
perynapHas (Qu3sHYecKas aKTHBHOCTE), PM3UUECKOEe COBEPIICHCTBOBAHHE NPH 3aHATUNX
CIIOPTHBHO-03I0POBUTENBEHON e TeNBHOCTBIO);

15 TpynoBoro BocnuTAHKA:
TOTOBHOCTE K TPYHXy, OCO3HAHHE LIEHHOCTH TPYHONMIOOMS, MHTepeC K pa3in4HbIM
chepaM IpodeCCHOHANBHON AesTeILHOCTH, CBSI3aHHBIM C MaTeMaTHKOH H ed



IPWIOKEHAAMH, YMCHHE COBEpLIATh OCO3HAHHEI BEIOOp Oyayuie#dl npodeccHu u
DeaNM30BHBaTh COOCTBEHHDBIE JKM3HEHHBIC IUIAHEI, TOTOBHOCTR i cIOCOOHOCTBK
MaTeMaTHIecKOMy OOpa3oBaHMIO M €aMOOOpa3’oBaHUI0 Ha NPOTHKECHUH BCEH JKM3HH,
FOTOBHOCTh K QKTHBHOMY YYacTHIO B PEIICHHM NPAKTHICCKUX 3a1ad MaTeMaTHIecKon

HamnpaBJIeHHOCTH,

163K0J10rH4YecKOoro BOCIATAHUA:
c(hopMUPOBAHHOCTB SKOJIOTHYECKOH KyJIBTYpPhI, HOHMMAHHE BIIMAHHSA COLUANIBEHO-

SKOHOMHYECKHX TIPOLECCOB HA COCTOSHME IPUPOJHON ¥ COLMANBHOM CPE/(bl, OCOHAHUE
I06GATHHOrO XapaKTepa OJKONOTHYECKHX NpolsieM, OpHWEHTalldsd Ha TpUMCHCHHE
MATEMATHIECKHX 3HAHME JUIA pellIeHHs 3afad B OONacTH OKDYXXaloIIeH Cpels,
TaHMPOBAHKUE MOCTYIIKOB M OLCHKM HX BO3MOMKHBIX HOCHEeNCTBHI Ui OKpY>Karomien
Cpeasl;
17 qeHHOCTH HAYYHOI'O O3HAHHAL
c)OpMEPOBAHHOCTS MUPOBO33PEHMS], COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO

pa3sBUTUA HayKH U OOIIECTBCHHOH NMPAKTUKY, NOHHMAHNAE MaTeMaTHHIECKOH HayKH KaK

cchepsl UeITOBEUECKOM IEATENEHOCTH, ITANO0B €€ PasBUTHA M 3HATUMOCTH JUA pazBuTHA
[IMBHIM3AIMH, OBNaJicHUe A3LIKOM MAaTEMAaTHKH H MATEMaTHYeCKOH KyJIBTypOM Kak
cpencTBOM ~ [O3HaHMs ~ MuUpd,  TOTOBHOCTH  OCYIICCTBILITH TIPOEKTHYIOH
HCCIIEOBATENBCKYIO ACATEIBHOCTh MHANBUIYaJIbHO U B IPYTIIIC.

METAIPEAMETHBIE PE3VJIBTATHI

B pesy/bTaTe OCBOEHIS IIPOrpaMMBI 110 MaTEMATHKE Ha YPOBHE OCHOBHOTO obuero
oGpasoBarus y ofydatouierocs GyxyT cQOPMUPOBAHbI METAIPEMCTHBIC pe3yNbTaThl,
XapaKTepU3YIOIIUecs OBNAJICHUEM YHHBEPCAIHHBIMA NO3HABATEILHEIMM JIEHCTBUAMY,
YHHBEPCAJIPHBIMA ~ KOMMYHHKaTHBHBIMH OeUCTBMSAMH W YHHBEPCAJNbHBIMHA

PeryISTHBHBIMYA ACHCTBHAMA.

IMozHaBaTeNbHbIe YHHBEPCAJIbLHbBIE y4yeOHblIe JeiicTBUH
Ba3oBble Jorudeckne JeHCTRHS:

BRIBJATH M XapaKTepU30BaTh CYIIECTBEHHBIC IIPM3HAKM MaTeMaTAHeCKuX
00BeKTOB, NOHATHI, OTHOINECHHA MEXIY IOHATHAMM, (OpMYJIMpOBATh ONpPEHCTICHHIA
IOHATHH, YCTaHABIMBATH CYILECTBEHHBIH IPH3HAK KiIaccH(pUKaly, OCHOBaHMS UL
0000IIeHys K CpaBHEHMS, KpUTEPHH IIPOBOAMMOIO aHAIIN3a,

BOCIIPMHMMATE, (OPMYIIMPOBATE 1 IPEOOPa3OBEIBATE CYXKACHM: YyTBEPAUTEIBHEIC
H OTpHUIIATEIbHEIE, EAWHUIHEIC, YACTHRIC 1 o6uire, yCIOBHEIE,

BLISBIISTE MATEMATHHIECKHE 3aKOHOMEPHOCTH, B3aHMOCBA3ZM H ITPOTHBOPCHUA
B (aKTax, JAHHBIX, HaONIONCHMSAX M YTBEPKIACHMIX, MNpcATaraib KpUTCPHUAIIIA
BBISBJICHHA 3aKOHOMEPHOCTEM U IPOTHBOPEUHH;

JeNaTh BHIBOABI C HCIOJIb30BaHHEM 3aKOHOB JIOTHKH, NETyKTHBHBIX M MHLy KTHBHBIX

YMO3aKIIOUESHH, YMO3AKIIOUCHHH 110 aHaIOTHH;




IIPOBOIUTL CAMOCTOSTENFHO JIOKA3aTeNbCTBA MATEMAaTHUECKHX YTBEPXKAECHHH
(mpAMBbIe ¥ OT IPOTHMBHOTO), BBICTPAMBATH APTYMEHTALMIO, TIPUBOJIUTE TPHUMEPH H
KOHTPIIPHMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKASHUA H BRIBOJTEL;

BBIOMpATE crocob pemeHus yueOHOM 3a/aun (CpaBHHUBATh HECKOJIBLKO BApHAHTOB
pelieHus, BeIOupaTh Haubosiee MOTXOISMIIMM ¢ YHETOM CaMOCTOSTENHHO BRIAEIEHHBIX
KpHUTEPHUER).

ba3oBbIe HCCIEROBATEILCKHE TeMCTBHA
HCIIONB30BATE  BOIPOCHL KaK MCCIGNOBATENBCKHA HHCTPYMEHT IIO3HAHHA,
(popMyIMpOBaTh BONMPOCH], QHUKCHPYIOIKE TIPOTHBOpeYne, MpodieMy, yCcraHaBIMBaTh
HCKOMOe ¥ JaHHOe, (JOPMHPOBATH TMIOTE3Y, APTYMEHTHPOBATE CBOK) MO3HUIIMIO, MHCHHE;
IPOBOIUTE CaMOCTOATENBHO CILUIAHMPOBAHHBIA 3KCIIEpUMEHT, HCCIeI0BaHHe
II0 YCTAaHOBIEHWIO OCOOEHHOCTeH MaTeMaTH4eCKoro o0bekTa, ABICHHUHA, IIpoilecca,
BEISIBICHHUIO 3aBUCHUMOCTEH MEKITy 00BeKTaMu, ABIEHUAMHE, [IPOLIECCaAMU;
CaMOCTOATEIbHO (QOPMYyIHpOBaTE O000OIIEHHS © BHEIBOALI IO Pe3yJIbTaTaM
MPOBEIEHHOTO HaOIOMEHUS, HCCIIEHOBAHMS, OIEHWBATh JTOCTOBEPHOCTE TIONYyHEeHHEIX
Pe3yAbTATOR, BHIBOJOB M 0000ICHHH;
OpOrHO3HPOBaTH BO3MOXKHOE pa3BHTHE IIpoilecca, a Takke BBIABUIATh
IIPEITIONOKEHHU O €r0 Pa3BUTHH B HOBBIX YCITOBUSIX.

PaGora ¢ undopmaumneii:

BBISIBIIATH Ne(UIIMTH HHQOPMAUH, JaHHBIX, HEOOXOXMMEIX JIJIsi OTBETa Ha BOIIPOC
¥ J7Is pEeUIeHNs 3a/1a4H,

BeIOMpaTh MH(OPMANHI0 M3 HMCTOYHUKOB pa3zIH4HBIX THMIIOB, aHAIIM3HPOBATH,
CHCTEMAaTU3UpPOBATh M HHTEPNPETHPOBATh HHOOPMAIHIO Pa3IMUHBIX BUIOB U ¢dopm
NIpeACTaBIICHHUS;

CTPYKTYPUpPOBAaTh HH(GOPMALIMIO, TPEACTABISATE €€ B PA3NIMYHBIX (opMax,
WILTIOCTPUPOBATE TPa(pUIecKH;

OLEHHBATH HANEKHOCTH MHOOPMAIMH 110 CAMOCTOSTENHHO C(OpPMYIHNPOBaHHBEIM
KpUTEpUsiM, CHOPMYTAPOBAHHBIM CAMOCTOATEILHO.

KoMMyHMKATHBHBIC YHHBEpPCAILHBIC Y4¢OHbIe AelicTBHA:

BOCIIPMUMMATE, B (QOPMYJIHPOBAThL CYXXISHHS B COOTBETCTBHHM C YCIIOBHAMH
U 1ensaMy oOIIeHus, ICHO, TOYHO, TPAaMOTHO BEIPaXaTh CBOKO TOUKY 3PEHHS B YCTHHIX M
NMCHMEHHEBIX TEKCTaX, 1aBaTh MOACHEHUA 110 X0y PEIleHUs 3a1a4d, KOMMEHTHPOBATE
NOTYYCHHBIA pe3yabTaT;

B XOJle OOCYXIeHWS 3a/aBaTh BOIPOCHI II0 CYIIECTBY OOCYXKIaeMOM TeMsl,
mpolneMsl, pelaeMod 3alad, BBHICKa3bIBATH WUJCH, HALICJICHHBIE HA IOUCK PElIeHHS,
COIIOCTABIITh CBOM CYKIEHHMS C CYXKISHHSIMHM JAPYIMX YYaCTHHMKOB [MAJIOra,
0GHApYKMBATEL Pa3M4Ke W CXOACTBO IMO3HIMH, B KOPPEeKTHOH opMe dopMyIupoBaTh
Pa3HOIIACHSL, CBOH BO3PAXKEHUS;

IPEACTaRIsTs pPe3yNBTaThl PEIICHMS 3a/iauyd, 3KCIIepUMEHTa, MCCIIeIOBaHMus,
MIPOEKTa, CaMOCTOSATENIRHO BLIOMpaTh (hopMAT BBICTYINIEHMS ¢ y4E€ToM 3aja4
IIpe3eHTallK ¥ ocobeHHOCTeH ay ANTOPHH.



PeryasiTuBable YHUBEPCAJTBHbIC ydeOHble JedCcTBUSA
Camoopranusanus:

COCTABRJISTE IUIAH, INI'OPHTM PELUICHMS 3aa4H, BEIGUPATE CIIOCO0 pellleHus ¢ yIETOM
MMEIOIUXCH  pecypcoB ¥ COOCTBEHHBIX BO3MOXHOCTEH, apryMCHTHPOBATh U
KOppPEKTHPOBaTh BAPHAHTEI pemienuii ¢ y4éTOM HOBOH VH(pOpMAIIIH.

CaMOKOHTPOJIb, IMONBOHAIBHBIH HHTEIEKT:

BIAICTh HABBIKAMH TIO3HABATENBHOH peQIEKCHH KaK OCO3HAHHMA COBEpIACMBIX
NeACTBMH M MBICHMTENBHBIX IIPOLECCOB, MX PE3yJBTATOB, BIAACIR criocobamu
CaMONPOBEPKH, CaMOKOHTpOJA Mporecca W pesyNbTata pelicHI MaTEMaTHIECKOH
3a/1a4y;

NpejBHAETh TPYNHOCTH, KOTOpHIE MOrYT BOSHMKHYTH MpPH PEIICHHM 3a/1a4H,
BHOCHTH KOPPEKTHBEI B JICATENBHOCTh Ha OCHOBE HOBRIX 06CTOATENBCTB, NAHHBIX,
HailIeHHBIX ONTHOOK, BBIABICHHEIX TPYAHOCTEH,

OLIEHWBATL COOTBETCTBUE pe3yjbTara LENd M YCIOBHAM, OOBACHATH TPUYMHE
JOCTIDKEHNS MM HEOCTIDKECHHA PE3yIbTaTOB NeATENbHOCTH, HAXOUTh OIIHOKY, NaBaTh
OLICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHASI 1eATEIbHOCTh:

[IOHHAMATh ¥ MCIION30BATh PEUMY IECTBA KOMaHJIHON 1 HHAUBHAYAIbHOH paboThl
npH pelieHAM ydeOHBIX 3ajad, MNPUHAMATE IEIb COBMECTHOH JeATENBHOCTH,
MJaHAPOBATh OPTAHM3aIMI0 COBMECTHOH paboThl, paclpefelsiTb  BUABL pabor,
[OTOBAapHBATHCS, OOCYXJIATh HPOLECC W pPesylbTaT paborsl, 00600mAaTs MHEHUA
HECKOJIBKMX JIFOJIEH;

ygacTBOBAaTh B TPYNIOBHX ¢opmax paboThl (0OCyXneHns, OOMeH MHEHHH,

«MO3TOBBIC IITYPMbDY U MHEIE), BEIONHATE CBOIO HacTh paboTh! ¥ KOOPIMHHPOBATh CBOU
JefcTBUS ¢ APYTHMH WieHaM¥ KOMaH[bl, OLeHHBATE Ka4eCTBO CBOCTO BKIIaZa B obmui
IPOYKT 110 KPHTEPHAM, CHOPMYTHPOBAHHBIM yIaCTHHKAMH B3aMMOOECHCTBHUA.

NPEJAMETHBIE PE3YJbTATBI

IIpenMeTHEIE Pe3yJILTATHl OCBOEHMs HPOTPAMMBI O MATEMATHKe Ha bazoBOM
YpOBHE Ha YPOBHE CPEIHETO OOIIEro 06pa3soBaHus MPeACTaBIeHsl TIO TOfaM 00y 4CHUS
B paMKaX OT/IENbHbIX y4eOHBIX KypCOB B COOTBETCTBYIOIMX pasfieiax MIPOTPaMMEIIIO
MaTeMaTHKe.
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OEAEPAJIBHAS PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA «AJTEBPA

N HAYAJTA MATEMATHYECKOI'O AHAJIN3A»

MMOJACHUTEJBHAS 3AIINCKA

Y4eOHbIl Kypc «Anrebpa ¥ Hadajga MaTeMaTHUYeCKOrO aHallH3ay SBISETCS OXHHM
13 Haubollee 3HAYMMBIX B NpOrpaMMe CpPeIHero obmero o0pa3oBaHHs, MOCKONBKY,C
OJTHOM CTOpPOHBI, OH oObccIeuMBaeT WHCTPYMEHTANBHYIO 0a3y id HM3ydeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYyrodl cTOpOHBI, (OPMHUPYET JOTUYECKOSH
abcTpakTHOe MEIIUTEHHe OOyUaIoIUXCA Ha ypOBHE, HeoOXOIHUMOM IS OCBOSHHS
y4e0HBIX KypcoB MH(OPMATHKH, 00HIECTBO3ZHAHKA, HCTOPUH, CIIOBECHOCTH. B pamkax
yuebHOTO Kypca «Anrebpa M Havala MaTeMaTHUYeCKOro aHanms3a» o0ydarolnmect
OBJI4/ICBAIOT YHABEPCANBHBIM S3bIKOM COBPEMEHHOH HAYKH, KOTOpast (DOpMyJIMpPYeT CBOH
JOCTHXKEHHSI B MaTeMaTHYecKol dopme.

YueOHBIH Kypc aare0phl i HAYall MATEMATHYECKOrO aHAllM3a 3aK/Ia/IbIBaET OCHOBY
ANl YCHENHOrO OBNaJeHMs 3aKOHAaMW (U3HMKM, XWUMHH, OHONOTHM, MMOHHMaHUs
OCHOBHBIX TEHACHLUMH SKOHOMHUKH ©  OOIIECTBCHHOM  JKH3HM, [O3BOJSET
OpHMEHTHPOBATECA B COBPEMEHHBIX LHM(POBBIX H KOMIIBIOTEPHBIX TEXHOIOIHIX,

YBEPEHHO HUCIIOIB30BAaThH UX B MOBCEHEBHOU XKU3HU. B TOXKe BpeMs OBNaJcHUC
aOCTPaKTHBIMK M JIOTHYECKH CTPOTMMH MATEMAaTUYeCKAMH KOHCTPYKUHMSAME Pa3BHBAeT
YMEHME HaxoIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATE MCTHHHOCTH YTBEPKICHUS,
HCIIONB30BaTh 0000mmene W KOHKpPETH3allHio, a0CTparupoBaHHUE H aHaJOTHIO,
GopMUpYET KpeaTUBHOE U KPUTHUECKOE MEIIIIeH e, B X0/ n3ydeHus anreGpsl U Haual

MaTeMaTHYECKOI'O aHaM3d Ha YPORHE CPEIHEro 0bIero obpazoBanus odyyaroniuecs
ITOJIy4arOT HOBBIH OIBIT PELISHUs MPUKIaAHBIX 3a7a4, CAaMOCTOATEILHOI0 NOCTPOEHUS

MaTeMaTHUYeCKUX MOJENe pealbHbIX CUTYAllMH U UHTEPIIPETALIHH 10y YeHHBIX
pelleHsi, 3HaKoMATCA ¢ MPpUMEepaMd MaTeMaTHYeCKUX 3aKOHOMEPHOCTEU B IIPUpPOJE,
HayKe U B UCKYCCTBE, C BRIIAIOIUMUCI MaTEMaTHYCCKUMM OTKPBITHIMU U HX aBTOPaMH.

VYueOHBIHM Kypc anreGpsl © Hadall MaTeMaTHUecKOTo aHaim3a o0nagaeT
3HAYMTEIIBHEIM BOCIUTATC/IBHBIM [TOTEHIIUAIOM, KOTOPKIMA peannsyeTcs Kak 4epes
y4ebHBIi MaTepual, crroco0CTBYIOMM (OPMHPOBAHUIC HAYYHOTO MHPOBO33PEHUS, TaK
¥ depes crnelmprKy yueOHO#M neaTensHocTH, Tpebyromel caMoCTOsATENBHOCTH,
aKKypPaTHOCTH, HNPOAODKUTEIBHOM KOHIIEHTPAlMY BHUMAaHH ¥ OTBETCTBEHHOCTH

3@ [TOJyYeHHBIA Pe3ynbTaT.

B ocnore MeToamku oOyueHHs anredpe W HagagaM MaTeMaTHYECKOro aHam3a
JISKUT JeSTebHOCTHBIN IIPHHIMI 00yUeHH .

B ctpyxType nporpaMmMel o anredpe u HavagaM aHalM3a BBIIEAIOTCS CIEIYIOIINe
comepKaTeNbHO-MeToecke nuuun: «Jucna w  BeluMciaeHus», «DyHKIMH H
rpaduxua», «YpaBHEHMS M HepaBeHcTBa», «Hauana MaTeMaTHYeCKOTo aHaluzay,

«MHOXecTBa ¥ JOTHKa». Bce OCHOBHBIE COASPXKATENLHO-METOAHYECKHE JTHHUH
H3yUYaAIOTCAd Ha IPOTSHKEHHH JBYX IeT O00yueHHs Ha YPOBHE CcpeaHero oOILero
00pa3oBaHus, €CTECTBEHHO JOIIOJIHSS APYT APYra M MOCTEIEHHO HACHLIASICh HOBEIMH
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Temamyl W pasfenamu. J(aHHEH yueGHEIA Kype ABIETCS MHTErPATUBHLIM, IMOCKOIBKY
o6beuHAET B cebe coepkaHue HECKOIBKHX MaTeMaTHIeCKHX MUCHHUILIAH anrebpa,
TPHUTOHOMETPHS, MAaTEMATHYECKUH aHAIIN3, TEOPUS MHOXECTB 1 JIpYTHE. ITo Mepe TOro KaKk
ofyuaronmupecs OBNafeBaloT BeE Oonee NMMPOKAM MaTeMATHIECKNM anmnapaToM,y HHX
ToCNeNoBaTeNsHO GopMUpPyeTCs B COBEPIIEHCTBY€TCS YMEHHE CTPOUTE MATEMATHIECKYHO
MOZENb pEaNbHOM CHUTyanuH, NpPHMEHATh 3HAHWA, IONYUCHHLICE yaebHOM Kypce
«AnreGpa M Hadaga MAaTeMaTHIECKOrO aHAamM3ay», JUIL PEIeHHd CaMOCTOATENEHO
copMyTHPOBAHHON MaTEMAaTHYECKOH 3aliauy, a 3aTEMUHTCPIPETHPOBATE TIOJTy9EHHEIH
pe3ymnbTar.

CojepxaTebHO-MeTOAMdecKas JuHug  «Jucna ¥ BBMACICHHA»  3aBEPIIACT
(opMMpOBaHUe HABBIKOB HCIIOJIB30BAHMA ACHCTBUTENBHBIX HHCCN, KOTOpOS OBLIO
HAYATO Ha YpOBHE OCHOBHOTO obmero obpasopamsi. Ha ypoBHE CpexHero 001I1ero
o6pasoBaHus 0coboe BHUMaHHE YAeNseTcsl GOpMUPOBAHUIO HPOYHBIX BEMUCITUTENLHBIX
HABBIKOB, BKJIOYAOMHX B ce0sf HCMOMB30BaHUE PasfUYHBIX dopM 3amucH
eHCTBATENBHOTO YUCIA, yMEHHE PALMOHAIGHO BBIIONHATE JICHCTBUS C HUMH, ACIaTh
NPUKU/KY, OLEHUBaTh pe3ynsTaT. OOyHalomuecs MolyHatoT HaBEIKH TIPHOTHKEHHEIX
BRIYHCICHHI, BLINIOJIHEHUS AEHCTBUA ¢ THCIaMH, 3alIMCAHHBIMH B CTaHIapTHOH (QopMe,
JICTIONB3OBAHHS MaTeMaTHIECKAX KOHCTAHT, OLEHUBAHMUS JUCIOBBIX BRIPaXKEHHH.

ComepxkaTenpHas HHHAS ~ «YpPaBHEHHMS M HEPABEHCTBA»  pEANM3YETCs HA
TIPOT:UKEHHH Beero oOy4CHHsS Ha YPOBHE CPE/IHEro o61mero o6pazoBaHus, IMOCKOJBKYB
KOKIOM pasfielie IpOorpaMMbl IIPETYCMOTPEHO pEIICHWE COOTBETCTBYIOMX 3a/ad.
OGyuqaromHecs: OBNAACBAIOT PA3IMIHBIMU METOMaMH PEIIEHIs eI, PAlHOHATIBHBIX,
MPPAITHOHANEHEIX, TIOKA3aTENBHEIX, TOTapU(MITIECKIX ¥ TPUIOHOMETPHIECKIX ypaBHEHU,
HEpaBEHCTB U MX cUcTeM. [TomydeHHbIe yMeBHs HCIIONbL3YOTCA IIPX MCCIIe/I0BaHNH GyHKLHA
C TOMOLIBIO IPOM3BOMHOM, PelIeHMM NPUKIAIHBIX 3al@a4d M 3a1ad Ha HaXOXKICHWC
HauGOIBIINX ¥ HAMMEHBIIMX 3HaueHwi GyHKUMH. JlaHHas coAepXaTelbHas JIWHHA
BKJIIOYaeT B cebs Taxke QOpMUpOBaHHME YMEHHH BBIIONHATL PACUETHL 110 dhopmynam,
1peobpa3oBaHis LENbIX, PAllOHANBHBIX, MPPAIMOHAIBHEIX ¥ TPHUTOHOMETPHHCCKHUX
BHIP@XKEHHH, 4 TAKOKE BBIPAKCHHUH, COIEPIKAIMX CTCNCHHM M norapudmsl. bnaronaps
M3YYEHMIO aireGpanyuecKoro  Marepuana  TIPOMCXOAUT JaibHelIee pa3BHTHE
ATOPUTMHUIECKOTO ¥ aGCTPaKTHOro MEINLIEHMs 00y4Yaromuxcs, (bopMUpPYIOTCS HaBBIKA
NEeAYKTUBHBIX paccyxueHMi, paboThl ¢ CHMBOJBHBIMH ¢dopmamu, INPEACTABICHHSA
3aKOHOMEPHOCTEH M 3aBAECHMOCTEH B BUJIE PABEHCTB U HEPABCHCTB. Anre6Gpa npeanaraer
3()eKTHBHEIE HHCTPYMEHTHI JUIs PELIeHHs IPAKTHYECKUX M €CTECTBCHHO-HAYIHBIX 3a/1a,
HATTSIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3BIKa HAYKH.

ConepxaTensHo-MeToudeckas  JiHus  «DYHKUMA | rpabuKM»  TECHO
HeperuIeTagTes ¢ APYrHME JHHUAME y4eGHOro Kypca, TIOCKOIbKY B KaKOM-TO CMBICIIE
3aMaéT  [OCNENOBATENBHOCTh  W3YdeHWs  Marepuana.  Vsyuenue CTEIIEHHOH,
OKA3aTENbHOM, NOTAPUMHAYECKOH H TPUIOHOMETPHICCKHX (GyHKLMH, X CBOHCTB U
rpadHKOB, KCIOJIB30BAHME QYHKUMHA UL PEIICHIS 33124 U3 IPYIHX y4eOHBIXIIPEAMETOB
¥ peailbHOM KU3HM TECHO CBS3aHO Kax ¢ MATeMATHIECKHM aHANM30M, TaK 1
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C pelIeHreM YpaBHEHWI 1 HepaBeHCTB. [Ipu 5ToM Oolnblioe BHUMAHME YAEIIeTCA
(hOpPMHUPOBAHUIO YMEHUS BRIPAXKATH (POPMYJIaMU 3aBUCUMOCTH MEXIY PasiIndHbIMU
BEIMYMHAMM, HCCIIEA0BATh IONydYeHHble (DYHKUHMM, CTPOHTh HX Irpadukd. Matepuan
COJIEpKaTeNhHON TMHUY HalleleH Ha pa3BHTHE YMEHHUH ¥ HaBBIKOB, II03BOJIAIOIIAX
BBIPAXKATH 3aBHCUMOCTH MEX/Iy BEIMYMHAMH B PA3IMIHON opMe: aHaTuTHIECKOH,
rpadudeckoii 1 cnoBecHO#. Ero usyyienue cnocoOCTBYeT PAa3BHTHIO alTOPUTMHYECCKOTO
MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEHHIO ¥ KOHKPEeTHU3aI[MH, UCIIONb30BAHMIO aHAIOTHI.
CopepxatensHass  nauHMa «Hauama MaTeMaTwdeckoro aHain3a» IO03BOJIACT
CYUIECTBEHHO PaCIIMPHUTh KPYr Kak MaTeMaTHYeCKHMX, TaK M IPHMKIIAIHBIX 3a1ad,
JOCTYTIHBIX OOYYarOIIMMC, ¥ KOTOPBIX ITOSBIACTCSA BO3MOXKHOCTE HCCIE/IOBATL U
CTPOUTH paduKH (YHKIUH, ONpeensTh X HauOOJBIIME ¥ HaMMEHBIIUE 3HAYEHHS,
BBIMUCILITE  IUowiagd ¢uryp u oObEMBI Tell, HaXOOWTb CKOPOCTM W YCKOPEHHS
nponeccoB. ConepxarenpHas JMHUSA OTKPHIBAeT HOBBIE BO3MOKHOCTH IMOCTPOECHMA
MaTeMaTHUSCKHX MoJlelie peasbHBIX CUTYAlMH, HaXOXIAeHHS HAWILYYIIero pelIeHHSB
IPHKIIA/HBIX, B TOMYHCIIE COLHAIBHO-3KOHOMHYECKUX,  3ajadgax. 3HaKOMCTBO C
OCHOBAMHM MAaTeMaTHYECKOIr0 aHajk3a CcrnocoOCTBYeT pa3sBUTHIO abCTpakTHOrO,
bOpMaNbHO-IOTMYECKOrO M KPEeaTHBHOTO MBINUICHHS, (OPMUPOBAHMIO YMEHHUH
pacIio3HaBaTh POSIBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HUCKYCCTBE.
OOyuaronipecda y3HAIOT O BBIJAIOMIMXCS pE3yJbTarax, MONMy4YeHHBIX B XOA€ DPa3BUTHA
MaTeMaTHKH KaK HayKH, ¥ UX aBTopax.

ConepxarensHo-MeToiM4Yeckass nuHUsA «MHOXecTBAa M JIOTHKa» B OCHOBHOM
TEOCBSIIEHA DJIEMEHTaM TEOPHU MHOXKECTRB. TeOPETHKO-MHOXXECTBEHHEIE NIPECTAaBICHU
IPOHM3LIBAIOT BEeCh KypC IIKOJNBHOH MaTeMAaTMKH M  IIpefjaraloT HauOonee
YHUBEPCATHHBIN 361K, 0OOBEIMHSIONINI BCe pazfelsl MaTeMaTUKH W e€ MPUIIOKCHUH,
OHHM CBS3LIBAKOT pa3Hble MareMaTHYeCKHe XMCIMIUIMHLEI B eiuHoe Henoe. [loaTomy
BaJKHO JaTh BO3MOXKHOCTh 00YYaiOIEMyCsl IOHUMATh TEOPETUKO-MHOXECTBEHHEBIA A3BIK
COBPEMEHHOM MaTeMaTHKK U HCIOIb30BaTh Cro i BHIPAXKEHHA CBOHX MBICIIEH.

B yueGHOM Kypce «Asrebpa B Hadajla MaTeMaTHYECKOr0 aHalln3a» MPHUCY TCTBYIOT
TAIOKe OCHOBBI MATEMATHYECKOTO MOIEIMPOBAHHS, KOTOPLIE PH3BaHBl COOPMHUPOBAThH
HABLIKM IIOCTPOEHHS MOJENCH peaJbHbIX CHTYallMi, HMCCIeNOBRaHMs OTHX MOJIETeHc
ITOMOIIBIO  almapara amredpsl W MaTeMaTHYeCKOro AaHajlH3a W  HHTepHpeTanui
UOJYYEHHBIX pPe3ynbTaToB. Takwe 3amaHus BIUIETEHBl B KaXIbld M3 pPa3feiioB
IPOrpaMMEI, [TOCKOJIBKY BECh Marepuan yueOHOTO Kypca IIMPOKO HCIIONB3YeTCs JUis
pellieBysl TPHUKNAHBIX 3azad. llpu pemeHMH peanbHBIX MNPAKTMUECKUX 3a4ad
o0y4aromuecs: pa3BUBAIOT HAOJIOJIATENEHOCTh, YMEHHE HAXOAWTH 3aKOHOMEPHOCTH,
abCcTpardpoBaThCs, HCIONB30BaTh aHAJorM, 0000IIaTh M KOHKPETH3MPOBATH
rpobaeMy. JesSTensHOCTh M0 GOPMHUPOBAHMIO HABBIKOB PEICHMSA IPHKIATHBIX 3anad
opraEusyeTcs B IIPOLIECCE M3YyueHMs BCex TeM yueOHoro kKypca «AnreGpa W Havaja
MaTEMATHIECKOTO aHAII3a.

OGImee 9HCIO YaCOB, PEKOMEHIOBAHHEIX UL H3y4YeHHs yaeOHoro Kypea «Anrebpa
¥ Hayaja MaTeMaTHuUecKoro aHanmsa», — 170 dacos: B 10 xiacce — 68 uacos (2 yaca
B nejenro), B 11 xmacce —102 gaca (3 yaca B HENEIIO).
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COJIEPKAHUE OBYUEHUA
10 KJIACC

Yyei1a 4 BLIUUCIEHHAS
PanpoHaNBHEIE YHCIA. O6LIKHOBEHHEIE H JECATHYHBIC npoOu, IPOLEHTEL,

6eCKOHEUHRIE TIEPHOJMUECKHE JIPoOH. APHPMETHHECKHE OTNepallii ¢ panyoHaIbEHEIMH
yucIaMH, peoGpa3oBaHys YHUCIIOBBIX BeIpakernyii. [Ipumenenue Apobel ¥ MPOLEHTOB
JUIS pelIeHus TPUKIAIHBIX 3818 U3 PasIIHBIX oTpacnell 3HaHHH U peallbHOH XHU3HU.

JleiicTBuTeNbHEE  YACHa.  PaldOHalbHBIC W HppallMoHajBHbIE  YHCJIA.
AprdMeTHYecKde ONepauyd ¢  JEHCTBHTEINRHBIMU yucnamu. 1IpuOIKEHHBIE
BEIYHC/IEHHS, IPABHIIA OKPYTTIEHHS, IPHKHU/Ka U OLICHKA PE3ypTaTd BBIUHCIICHUH.

Crrenens ¢ IeNBIM nokasarerneM. CraHnapTHas (opma 3amvcH JIeHCTBUTENBHOIO
aycna. VCHONb30BaHMe TOAXONAIIEH (OpMBI 3alHCH JeHCTBWICNBHEIX HMCEI A
pelleHws! IPAKTUIECKHX 3384 | NPEACTABICHN NaHHBIX.

ApugmMeTHdecKuil KOpEHb HATypanbHOM cTereHd. JleHcTBuA C apuMETHIECKIMHI
KOPHSAMH HaTypaJbHOH CTECNCHH.

CHHyC, KOCHHYC K TAaHT€HC YHCJIOBOI'O apryMeHTa. ApKcHHYC, apKKOCHHYC,

ApKTaHI'€HC YHUCJIOBOTO apryMEHTa.

VYpaBHeHns H HEPABEHCTBA

ToXIeCTBa U TOXAECTBEHHbIE IPeoOpa3oBaHus.

ITpeobpazoBanue TPUIrOHOMETPUYECKUX BBIPasKEHHUH. OcHoBHBIE
TPUTOHOMETPHYECKHE (GOPMYJIBL.

YpaBHeHue, kKOpeHb ypapHeHuA. FHepaBeHCTBO, EllIeHie HEpaBeHCTRa. MeTton
HUHTEPBAIIOB.

PenteHHe eBIX ¥ JPOGHO-PALMOHAIBHBIX YPaBHEHHH H HEPaBeHCTB.

Penienye UPPAMOHATBHEIX YPaBHEHHI H HEPABCHCTB.

PenieHue TPUTOHOMETPHUYECKHX ypaBHEHHUH.
[IpumeHeHHe ypaBHEHUH ¥ HEPABEHCTB K PEIICHUIO MareMaTHIeCKuX 3ajay4 1 3a7a4q

3 pasnmAUHbIX 0bacTel HayKu ¥ PealbHOM KU3HH.

@yHKIHHA 4 rpaguKH
@yHKIASA, cNOCOOH! 3a1aHus GYyHKIUHE. I'padux ¢bynxunn. B3aumno oOpaTHBIE

(YHKLIMH.
Q6nacTh OIpeaeiieHra W MHOXECTBO sgavennit Ooynkupm. Hymu GyHKIH.

TTpoMeKyTKA 3HAKOHMOCTOAHCTBA. YETHBIE U HEUETHHIC (YHKIHH.
Crenennas QyHKIUS ¢ HATYPAILHBIM M IIEJIBIM [OKA3ATCIEM. Eé crojictBa 1

rpatuk. CBoiicTsa ¥ rpadux KOpHA n-oif CTEIIeHH.
TprroHOMeTpHYecKas OKPYKHOCTb, OXIpE/CIICHHE TPUTOHOMETPHIECKHX (PYHKIMH

4qHUCJIOBOI'O apryMEeHTa.

HauaJjia MATeMaTHYEeCKOI'0 AHAJIH32a
[Tocie[oBaTENLHOCTH, CIIOCOOH 3a/1aHUs nocienosaTensHocTe. MOHOTOHHBIE

IOCASMOBATENEHOCTH.
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ApudmMerrueckass M TeoMeTpHdeckas MPOrPECCHH. BeCKOHeYHO yOBIBaromas
reoMeTprudeckas iporpeccus. CyMma OeckoHedHO YOBIBaromIeH reoMeTPHYECKOR
nporpeccuu. GopMyna CIOXKHbIX IPOLEHTOB. MICnoib30BaHue IpOTrpecCHy I PeLIeH s
PeaTBHBIX 33/1a4 [IPUKIGAHOI0 XapaKTepa.

MuoxecTBA H JOTHKA
MroxecTBo, omepanuM Haxg MHOXECTBAMM, JlMarpaMMEI Ditnepa—BeHHa.
IIpumenenne TeOPETHKO-MHOXKECTBEHHOTO annapara AJf OINHWCAaHWs pealbHBIX
IPOLECCOB H ABIICHUM, IPK PEIIEHMM 3a1ad U3 JPYTHX yueOHBIX IpeaIMeToB.
Ompenenenue, TeopeMa, CleACTBHE, TOKA3ATEILCTBO.

11 KJIACC

Ypcaa n BIYUCTICHHSI
Harypansnsle 1 nensle yncina. [IpuzHaky AeMMOCTH [IeNbIX YHCEN.
Crerens ¢ panHoHaIbHEIM ToKa3ateneM. CBoiicTBa cTENeHy.
Jlorapudm uncna. JlecsTUUHBIE U HATYPATLHBIE JTOTAPH(BMEL

YpasHenus 1 HepaBeHCcTBA

[IpeobpazoBanue BrIpaxeHuit, CojlepiKalInIX JOTapHbMEL.

Ilpeobpasoranne  BBIpaXCHUM, CONEPKAWUX CTENEHH C  PAlHOHAIBHBIM
IIOKa3aTeNeM,

[IprMepBI TPHrOHOMETPHYECKNX HEPABEHCTB.

[lokazarensysle ypaBHEHHUS U HEPABEHCTBA.

JlorapudmMudeckue ypaBHeHUS U HEPABEHCTBA.

CucreMsl TMHeHHBIX ypaBHeHuMH. PellleHHe NMPHKIAAHBIX 3a7a4 C [OMOIIBIO
CHCTEMBI INHEHHBIX YpaBHEHUH.

CHeTeMBI M COBOKYITHOCTH PALIMOHAIBHBIX YPAaBHEHMH H HEPABEHCTB.

IlpumMeHenne ypaBHEHUI, CHCTEM M HEPABEHCTB K PEMICHHIO MaTEMaTHYeCKHX
3a/aq 1 3a71a4 W3 PA3IHYHBIX 00NacTel HAayKH H pealbHOM JKHU3HH.

Oynxnun 1 rpadpuxu

Oyukuus. Ilepronuyeckue ¢yHkuuu. [IpOMEXyTKH MOHOTOHHOCTH (YHKITUH.
Makcumymbl B MUHUMYMBI GyHKIHA. Hanbonsee 1 HaUMEHbIIee 3HaUEHHE (BYHKIUM
Ha IIPOMEXNYTKE.

Tpuronomerpudeckue (GyHKLHIH, UX CBOHCTBA M TPa(UKH.

[TokazaTensnas u yorapudpmudeckas GYHKUNHM, HX CBOMCTBA M rpadMKu.

Hcnonp3oBanue rpadukoB GpyHKIMM 115 pelienns ypaBHEHHH 1 TMHEHBIX CHCTEM.

Hcnonpzopanne rpadukoB GYHKUHM A0S MCCIEHOBAHUS — IPOIECCOB H
3aBUCUMOCTEH, KOTOPBIE BO3HHUKAIOT IIPH PellIeHUH 3824 U3 APYruX yUYeOHBIXIIPEAMETOB
U pealibHON XKU3HU.

Havana MaTeMaTH49€CKOr0 aHA/IM32
Hempeprisuble ¢yHKIE. MeTon HHTEpBaloOB U DPEIICHHMS HEPaBEHCTB.
IIpousBonHas dyHkimu. ['eoMeTpudecKuii 1 GHIMIECKUH CMBICI MPOU3BOIHOM.
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T1pou3BOHAIE HNEMEHTAPHBIX dysxiumi. PopMy bl HAX0XKACHHA TIPOU3BOAHOMN
CyMMBI, IPOM3BE/IEHNA K JaCTHOTO (YHKUHH.

T[lpuMeHeHUe TPOM3BOLHON K HCCICNOBAHMIO ¢yHKUMI HA MOHOTOHHOCTbH M
skcTpeMyMb1. Haxosk/ieHue HAAGONBIIETo ¥ HANMCHBIIETO SHAUCHHA (YHKIIHY Ha OTPE3KE.

[IprMeHeH e IPOH3BOIHON VIS HAX0XACHIA HAMILYILICTO pelleHys B MPUKJIafHBIX
3a/ia4ax, UL onpeelieHHs CKOPOCTH MPOLEcca, 3aaHHOr0 opMyIoit MK rpaduKoM.

[lepsooGpasnas. TaGnuna IepBoOOPasHBIX.

WnTerpai, ero reoOMeTPUIECKUH H dusuIecKuil CMBIC. BEIMUCIEHHE MHTCIPalIA

o hopmyie Herotona-JlebHuua.

NPEJMETHBIE PE3YJBTATBI

K xoniy o6ydeHus B 10 xinacce 06 yIarOIAHACS IOy IHT CIIC[YIOIHNE IPEAMETHRIC
pe3yIbTATHL:

Ypeaa H BLIMHCJICHAR:

OIIepHPOBATH IOHATHSIMH: PAIlHOHAIBHOE 1 AeiiCTBUTEIFHOE YHCIO, 0OBIKHOBEHHAS
U JecaTHIHasA ApoOb, IPOIEHTEL;

BLIMOJHATE apH(METHIECKIE ONEPaliM ¢ PAlHOHATBHEIMA 1K NeHCTBUTENHHBIMH
YUCIaMM;

BEITIOJHATH IPHOIMKEHHEIE BEIYMCICHN, HCIIONB3Y A TpaBuiia OKpYTJIEHHs, AeNarh
TPHKKUAKY U OIIEHKY pe3yJbTaTa BBIYHCIICHWIH;

ONEPHPOBATh IOHATHAMM: CTEIEHB C LENLIM TIOKA3ATENIEM, cTagAapTHas ¢opma
3aIlMCH OEICTBUTEIFHOTO 4YHCNa, KOPCHb HATypajJsHOW CTENEHH, MCIIONB30BaTh
IomXoaAnIyIo GopMy 3aIHCH AEHCTBUTENBHBIX YHCEIT AJIA pEleH IS IIPaKTHISCKHX 3a)ja4
W OpeCTaBICHHS JAHHBIX;

OIEpYpPOBATh IOHATHAMU: CHHYC, KOCHHYC M TaHICHC POM3BOIBHOTO YT,
MCIOJB30BaTh 3alyCh MPOM3BOJIBHOIO YIVIa Hepes obpaTHble TPHIOHOMETPHYECKHC

(YHKUMH.
YpaBHeHHS H HEPaBEHCTEA:

OTEpUpOBaTh TIOHSTHSMH: TOXAECTBO, YPaBHEHHE, HEPaBEeHCIBO, 1eJoc,
paLHOHANBHOE, HPPAIMOHATEHOE YPAaBHEHUC, HEPABEHCTBO, TPUTOHOMETPHYECKOS
ypaBHEHYE,;

BRHIONHATH Ipeo0pa30oBaHUAd TPHTOHOMETPUHYECKUX BLIDDKEHHH M pemarhb
TPUTOHOMETPAIECKHE YPABHEHHA;

BHIIONHAT, IIPeo6pa3’oBands UENBIX, DaUMOHANbHBIX M HPPAIHOHATBHELX
BEIPAXEHMH M PelIaTh OCHOBHBIC THIIBI NEJBIX, PallMOHAJIBHBIX H MpPALOHATBHBIX

ypaBHEHHH U HEPaBEHCTB;
IPUMEHATh YPAaBHEHMS W HepPaBeHCTBa JULA PEIICHUA MaTeMaThu4ecKux 3aaad Hu

32124 W3 PasIHYHEIX 06IacTel HAYKU M PeallbHOH JKU3HH;
MOJIETTHPOBATh pealbHble CUTYaLHH Ha A3BIKC anrebprl, COCTABNIATL BEIPAKECHHU,
ypaBHEHHs, HCPaBEHCTBA IO YCJIOBHIO 3aJatdH, MCCIICNOBATL IIOCTPOEHHBIE MOZEIH

¢ MCHOJIB30BaHNEM allliapara anreﬁpm.
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Oydaxuun u rpadpukn:

ONCPHPOBATE NOHATMAMU: (YHKUMS, cO0CcoOBl 3amaHusa QYHKIMM, 001acTh
OIpENIENICHIS ¥ MHOXECTBO 3Ha4eHMH QyHKIMH, rpaduK GYyHKINH, B3aUMHO O0paTHRIE
byHKINH,

ONCPUPOBATh TOHATUAMH: YETHOCTh M HEYETHOCTH (YHKIMM, HYJIH (QYHKIHH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

MCTIONK30BATh ITPaQHKH QYHKUMEH A7 pelienys ypaBHeHHII;

CTPOUTE U YMTATh TPaMKH JIWHEHHOM OQYHKIMN, KBajpaTHUHOM (YHKIHH,
CTENEHHOH (YHKIMH C IelBIM TT0Ka3aTeleM;

HCIIOJIB30BaTh rpaduky GyHKIHHM ATl HCCleOBAHMS [IPOLECCOB M 3aBHCHMOCTEH
OpH PEmICHUM 3afa4 W3 APYIMX Y4eOHBIX MPEIMETOB M PeaNbHOM JKH3HH, BHIPAXKATh
(popMyaMu 3aBUCHMOCTA MEIKTY BeTHUHHAMH.

Havana maTematudeckoro apaamsa:

OLCpHUPOBaTE  INOHATHMSAMH:  TIOCIAEJOBaTeNbHOCTb,  apudMeTHUeckas |
reoMeTpHYecKas IpOrpecCh;

ONepHPOBaTh NOHATHAMH: OeckoHedHO YOBIBAIOIIAs TeOMETPHYECKaA TIPOTPECCHS,
cymMMa G6eCKOHEYHO yOBIBAIOIIEH reOMETPHUIECKOi IIPOTrPECCHY;

3a]aBaTh I10CIEN0BATENBHOCTH PA3JIMYHBIMH CIIOCO0aMUu;

HCIIOJIB30BaTh CBOWMCTBA IIOCIEAOBATENBHOCTEH M TPOrpeccHil s pelleHMs
PeaBHEIX 3a1a9 NPUKIATHOTO XapaKrepa.

MHo:KecTBA 1 JIOTHKA®
OICPUPOBATE TIOHATHAMHK: MHOXECTBO, ONlePallMy HAJl MHOXECTBAMUY,
HCIIONBE30BATE TCOPETUKO-MHOKECTBEHHEIN alllapar /i ONHCaHUS pPealbHBIX
IIPOLIECCOB M ABJEHUH, IPU PEIICHHH 33434 U3 JIPYTUX Y4eOHBIX [IPEMETOB;
OIICPUPOBATE MOHATHAMHU: OIIpEelieHMe, TeopeMa, CIeACTBHE, 10Ka3aTeNLCTBO.

K xonity o6yuenus B 11 kmacce 08ydaioumiics MOTYIUT CIEAYONHE OPEAMETHBIE
pe3ynbTaThi:

Yuciaa ¥ BLIYHCIEHHSE

ONEPUPOBATL MOHATHIMH: HATYPaIbHOE, LENOE YHCIO, HCIOIB30BaTh MPU3HAKH
ACIMMOCTH LIeNBIX YHCEJl, Pa3/IOKEHHE UMCIa Ha IPOCThIC MHOMKHTENH UL PelleHHs
3anad;

OIIEPHPOBATH IIOHATHEM: CTENEHD ¢ PallUOHAIBHBIM IIOKA3aTelIeM;

ONepHpOBATh IOHATHSIMM: JIOTapuGM UHCTIA, AECATHYHBIE M HATYpalbHEIE
JOrapH(MEI.

YpaBHeHus M HepaBeHCTBA:

IPUMEHSTh CBOMCTBA CTENMEHM Ul NpeodpasoBaHMs BLIPaKEHUH, OIEPHpPOBATH
NOHATHAMU: IIOKA3aTelIlbHOE YpaBHEHHME U HEPaBeHCTBO, pelllaTh OCHOBHBIE THUIIBI
ITOKa3aTeNbHBIX YPAaBHEHUH U HEPaBEHCTB;

BBIIIOJHATE IIpeoOpa3oRais BRIPaXKEeHUH, COACPKAIIMX JJOTapu(MBI, OTIEPHPOBATE
MOHATHAMM: JorapudMHUUIecKoe ypaBHEHHE W HEPaBEHCTBO, PellaTh OCHOBHEIE THITBI
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norapaMUIECKIX YpaBHEHHH 1 HEPABCHCTB;

HaXOIMTh PEIIEHUS IPOCTEHIIUX TPUTOHOMETPUICCKIX HEPABEHCTR,

onepupoBaTh IIOHATIAMU: CHCTEMA AVHeHHBIX ypaBHEHHMH W €€ pEIUeHHE,
VICTIONB30BATh CHCTEMY JTHHEHHBIX YPABHEHUH [l PEITSHHS IIPAKTHUCCKUX 32]13,

HAXOAUTh PpEIIEHHs NPOCTEHIINX CHUCTEM U COBOKYITHOCTE# pallMOHaNIBHBIX
ypaBHEHUH ¥ HEPABCHCTB,

MOZENHPOBATh PealbHEIE CUTYallid Ha S3bIKS anreOphl, COCTABIATE BbIpaXKEHUA,
ypaBHeHHs, HEPABEHCTBA ¥ CHCTEMBI IO YCJIOBHIO 3a71atH, UCCIEN0BATh IIOCTPOEHHEIE
MOJIEITH € HCITOTB30BAHHEM allfapaTa anreGpsl.

@yHKOHM U rpaduKu:

OIIEpHPOBATH IIOHATHAMH: EPHOAHIECKA GYHKLHS, TIPOMEXYTKH MOHOTOHHOCTH
QyHKIMH, TOYKH IKCTpeMyMa GyHKIHH, papbonplliee HM HaWMEHbIIee 3HAUYCHHA
(QYHKIEA Ha IMPOMEXYTKe, HCHONb30BATh MX ANS MCCICNOBAHM (GyHKIHY, 330aHHOH
rpaduxoM;

ONEpUpOBATh  NOHATHAMU:  Tpa(uUKH MoKa3aTeNbHOM,  JIOTapUPMUYIECKOH
B TPUrOHOMETPUYECKHX (yHKLMH, 1300paxkaTh UX Ha KOOPAMHATHOH INIOCKOCTH A
HCIIOB30BATh IJIs PEIICHAS YPaBHEHHA U HEPaBEHCTE;

u300paxkaTh Ha KOOPAMHATHOH INIOCKOCTH rpaduKi JMHEHHBIX YpaBHEHHH Y
MCITONB30BATE WX IS PelleH s CHCTEMb! TMHCHHBIX ypaBHEHHUH;

ACTIONE30BATh TpadyKy GyHKIMH Ui UCCICIOBaHU POLECCOB U 3aBUCHMOCTEH

U3 APYTHX y4eOHBIX JUCIHIUILH.

Havajia MaTeMaTH4ecKoro agajiu3a:

ONIepHpOBaTh TOBATHSAMM: HeEMpephiBHAs (QYHKIUA, UPOU3BOAHASA GbyHKIMH,
HCIIONB30BATh T€OMETPHYECKHH M (U3MYECKHH CMBICT NPOM3BOIHOH AN PCHICHH:A
3a/1ad;

HAaXOIWTh NPOM3BOIHEIE 3JIEMEHTapHbIX GYHKUMH, BBMUCIATE IPOU3BOJHBIC
CYMMBI, TPOU3BECHHS, JaCTHOTO By HKITHI;

HCIIONB30BATH POM3BOIHYIO s HCCIENOoBaHus QYHKIMH Ba MOHOTOHHOCTL
¥ SKCTPEMYMBI, IIPUMEHATh Pe3yJIBTaThl HCCIIE0BAHMS K JIOCTPOCHHIO rpadhuKoB;

MCIONB30Barh POHM3BOJHYIO [UIA  HAXOXKIEHHS  HAWIyHUIEro  pellcHus
B IPUKIATHEIX, B TOM YHCIE CONMATBHO-3KOHOMIECKHX, 3a/a1ax;

OIICPHPOBATH IIOHATHIMI: IlepBooGpasHast i MHTErpajl, HOHNMATh FEOMETPHYECKHH
1 QU3MIECcKUit CMBICH HHTETpaa;

HAXONUTH TEpBOOOpPa3HEE JNEMEHTAPHBIX (YHKUKMH, BBIMUCIATE HHTErPA IO
dopmyne Herorona—JlelGunia;

pellaTh MNpPUKIAAHBIC 3aJadd, B TOM 4YHCIe COUMANBLHO-SKOHOMHIHMECKOro M
(bu3MHUecKoro XapakTepa, CpeACTBAMH MATeMAaTHIECKOTO aHAIH3A.
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OEAEPAJIBHASI PABOYASA TPOT'PAMMA YYEBHOT'O KYPCA
«TEOMETPUS»

HOACHUTEJBHASL 3AIIMCKA

BaxuocTs yueOHOTO Kypca TeOMETPHH Ha YpPOBHe cpefHero oO0Imero
oOpazoBaHusA O00yciIOBI€Ha IIPaKTHYEeCKOH 3HAYHMOCTBIO MeETAlpeAMETHBIX U
IPC/IMCTHBIX Ppe3yNbTaTOB OOy4YeHMsS TeOMeTpHM B HalpaBleHUH JHYHOCTHOIO
pa3suTHg oOydaronpxcs, (opMHpoBaHUAA (YHKIHOHANBHOM MaTeMaTHUECKOH
TPaMOTHOCTH, M3YYEHHS APYFUX Y4eOHBIX AMCIMIIIMH. Pa3BuTHe y oOydarommxcs
IIPAaBUIIBHBIX IPEACTABICHUN O CYIIHOCTH W HUPOUCXOXIEHHWH I'€OMETPHYECKHX
abCcTpakiui, COOTHOIIEHHH pEaNbHONO M MHACANBHOIr0, XapakTepe OTpaKeHHs
MaTeMaTUYECKOH HayKOH ABIIEHMH M IPOIIECCOB PEAlbHOI0 MHUpa, MECTE FeOMeTpUH
B CHCTEME HAyK ¥ POJIM MaTEMaTHUECKOIr0 MOJAENUPOBAHUA B HAYYHOM MO3HAHHH U
B [PAKTHKE CIIOCOOCTBYET (POPMHPOBAHIIO HAYYHOTO MIPOBO33peHH 00yJalomuXcs, a
TaKKe Ka4eCTB MBINIIEHNS, HEOOXOLMMBIX JIIs 4/1allTAl[UH B COBPEMEHHOM 00IIECTBe.
'eomerpus sBisieTcst 0AHUM U3 0230BEIX IPEAMETOB Ha YPOBHE CPeJIHEro 00Iero
oOpasoBaHus, Tak Kak oOecleurBaeT BO3MOMXKHOCTb M3Y4YEHHSA KaK JHCIMIUIAH
€CTECTBCHHO-HayYHOH HaNpaBIeHHOCTH, TaK B TYMaHUTapHOH.
Jloruyeckoe MelLIcHEE, GOPMUpPYEMOe TIPH U3yUeHHH 00ydalOUIMMHCS IIOHSITUHHBIX
OCHOB TE€OMETPHHM H TOCTPOCHMM IEIOYKM JIOTMYECKHX YTBEPXKACHHUH B XOIE
pellleHrs] TeOMETPHYECKHX 3alad, yYMEHUE BBIABUTATh H OIPOBEprarb THIIOTE3b
HENOCPENCTBEHHO HCIIONB3YIOTCS NTPH PEelIeHUH 33134 €CTECTBEHHO-HAYYHOTO [IHKJIA,
B HACTHOCTH M3 Kypca (QU3UKH.
YMeHHe OpHEHTHPOBATLCS B NMPOCTPAHCTBE MIPAET CYNIECTBEHHYIO POJIb BO BCEX
obnacTaX [OeATEIbHOCTH 4YesoBeka., (pueHTalMs YelNOBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COUMAIBHOTO OBITHS, (OpMa OTpasKeHH
OKPY’KaIOIIEro MUpa, YCIOBHE YCHEIIHOIO TO3HaHHUS ¥ aKTHBHOTO IpeoOpa3oBaHMsA
aeiicreutenbHocTH. OnepupoBaHHe TPOCTPAHCTBEHHBIMU 0OpazaMu  0OBeIMHAET
pa3Hple BHABI y4eOHOM M TPYJOBOH  JIEATENBHOCTH, ABJICTCA  OJHUMHM3
npoQecCHOHATFHO BaXKHBIX Ka4eCTB, ITIO3TOMY aKTyajbHa 3afada (pOpMHpPOBAHHAY
o0y4aromuxcsl IPOCTPAHCTBEHHOTO MBIIUICHHS KaX Pa3HOBHAHOCTH 0Opa3sHOro
MBIIUIEHMST — CYIIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K MPaKTHYECKOM
NesATeNIbHOCTH 110 MHOTHM HalpaRIeHUAM.
ITens ocBoeHHS TporpaMMBI y4eGHOro kypca «['eomerpmsi» Ha 0a30BOM YpOBHE
oOyueHus — obmieoGpa3zoBaTensHOe U OOIIEKYJNBTYPHOE PasBUTHE O0yYarOIIHXCs
yepes  olecmeueHwe  BO3MOXKHOCTH — IpHOOpeTeHHMs  H  HCIOIL30BaHMS
CHCTEMATHIECKNX FeOMETPHYECKUX 3HAHMM H ACHCTBHIA, CIIEIM(UIHBIX FeOMETPHUH,
BOZMOXXHOCTH YCIICITHOTO IPOAOKEHUA o0pa3oBaHus 110 CIELHMAIBHOCTAM, He
CBSI3aHHBIM C ITPUKIIQJIHBIM HCIIOIB30BAHHEM I€OMETPHH.
IlpHOpUTETHRIMM 3a7@adaMM  OCBoeHus yuebHoro Kypca  «l'eoMmeTpum» Ha
OazoBoM yposue B 10—11 knaccax sBisoTCs:
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opMUpOBaHHE IPE/CTABICHAA O TCOMCTPUM Kak YacTH MHUpPOBOHM KyJNBTypBl H
Oco3HaHWe €€ B3aNMOCBA3H C OKPYKaIOIINM MHPOM,

hopMUpOBaHHE TPEACTABICHMA O MHOrOrpaHHMKAX U Tenax BpaUleHHsd Kak o
RAKHEHIIMX MATEMATUIECKHX MOJEIIAX, O3BOJSIOIIAX OIHCHIBATE 1 N3y4aThk PAHbIC
ABIIEHHSA OKPYKAIOINEro MUPA,

(opMHpoBaHKe YMEHHs paclio3HaBaTh Ha HEpTexax, MOIEIAX U B peallbHOM MHpe
MHOTOIPAaHHUKM H TeNla BpalleHUs,

OBNafleHMe METOJaMM pelleHHs 3af4ad Ha IIOCTpoeHHdA Ha H300paKeHNAX
HPOCTPAHCTBEHHBIX GUTyp;

(hOpMHUPOBAHHE YMEHHUS OIEpPUPOBATh OCHOBHEIMH [TOHATHIMH O
MHOTOTPaHHIKaX M TeJlax BPaleHus ¥ MX OCHOBHBIMU CBOcTBaMH,

OBJIaZeHNe AJTOPHTMAMH PELICHY OCHOBHBIX TUIOB 3alad, dopMupoBaHHe YMEHHA
IPOBOJMTE  HECHOMXKHBIE  [IOKAa3aTe/IBHBIE  PacCyiCienus B XoJie  pelicHus
CTEpEOMETPIIECKHX 3a/1a4 1 331124 C IIPaKTIHeCKUM COZIEpKAHUEM,

pasBWTHE HHTEJUIEKTYaNBHBIX M TBOPHECKHMX cocobHocTel  00ydJaronmxcs,
03HABATENGHOM  AKTMBHOCTH,  MCCUENOBATENBCKHX — YMEHHH,  KPHTHHHOCTH
MBIIIICHHS,

(opMupoBanke (YHKUMOHAIEHOH IPAMOTHOCTH, peieBaHTHOH I'€OMETPHHU: yMCHHC
pacro3HaBaTh IPOSBICHAA TEOMETPIIECKIX IOHSTHI, 00EKTOB ¥ 3aKOHOMEPHOCTEH
B pealbHBIX JKI3HEHHBIX CHUTyauMAX W NpYU U3yHEHUH JpYrHx y4eOHBIX NPEMETOB,
NposiBJIEHHS 3aBUCHMOCTEH U 3aKOHOMEpHOCTel, (GopMyIHpOBaTh MX Ha A3BIKE
reoMETpMM ¥ CO3[aBaTh EOMETPHYCCKME MOZCNH, IPUMEIUIIR OCBOEHHEIH
reoMETpHYECKUi ammapar A PEIleHds IIPaKTHKO- OpPHCHTHPOBAHHBIX 3a4ad,
MHTEPIPETHPOBATE U OIICHMBATh IOTyYCHHBIEPE3yIBTATEL.

OmIMATENBHOH 0CcO0EHHOCThIO MMPOTPAaMMBI II0 TEOMETPHH ABJISETCS BKIIOYUEHHE B
Kypc CTepeOMETpHM B HaJaje €ro H3yHeHWs — 3ajad, penraeMbiX Ha ypOBHE
VHTYHTHBHOTO TIO3HAHHA, ¥ OINPEENCHHBIM 06pa3zoM OpraHHioBaHHas paboTa Haj
HHUMH, 9TO CIIOCOOCTBYIOT Pa3BUTHIO JIOIMYECKOI0 K IIPOCTPaHCTBEHHOTOMBILIIEHHA,
CTHMYJTHPYET IPOTCKaHHE HHTYATHBHEIX MPOLECCOB, MOTHUBHPYETK JajbHeHIneMy
H3YYEHUIO MpeAMETa.

[IpeamouTeHne OTAAETCA HAIANHO-KOHCTPYKTHBHOMY METOALY o0ydeHus, TO €CThb
TeOpeTHdecKHe 3HaHWA HMMEIOT B CBOCH OCHOBE HyBCTBEHHOCIE IIpeIMETHO-
NPaKTHUECKOH JeATeNbHOCTH.  PasBuTHE [POCTPAHCTBEHHBIX TpeiCTaBIeHUHA
y 0o6y4aromuxcs B Kypce CTEpeOMETpUM NPOBOAMTCH 3a cuéT peHIeHHs 3a7adHa
co3jaHMe  IIPOCTPaHCTBEHHRIX  00pasoB HM  3ajad  Ha oTepUpOBaHUE
TIpocTpaHCcTBeHHbME  00pasamu. CoszaHue ob6pasa TIPOBOAHTCA C OMOpPOH Ha
HATIHOCTb, 4 ONePUpPOBAHHE 00pa3oM — B YCHOBHAX OTBIIEYCHHS OT HArTAJHOCTH,
MBICJAEHHOTO U3MEHEHHS €ro HCXOAHOTO CONEPHKAHUA.

OCHOBHBIMH COJIEpKaTEILHBIMHA  JTHHIAAMM yuebuoro Kypca «l'eomerpus» B 10—
11 wraccax sBasiorcs: «MHororpaHHuKE», — «[IpsMBIe M JUIOCKOCTHE
nipoctpascTee», «Tema Bpaimenus», «BeKTOpE! X KOOPAMHATDL B IPOCTPaHCTBEY.
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MopMHUPOBAHUE JIOTHYECKUX YMEHHUH pacIIpeieNIIeTcs He TONBKO 10 COAEPKaTel1bHbIM
JVHMSM, HO U 110 ToaM o0y4YeHHsI Ha YPOBHE Cpe[Hero o0Iero oOpa3oBaHus.
Coznepxxanue 06pazoBaHUs, COOTBETCTBYIOIIEE [IPEAMETHBIM Pe3yIhTaTaM OCBOEHHS
IIPOIrPaMMEI 110 TEOMETPHH, PACIPEAEIEHHEIM IO T'OaM O0YUEeHHS, CTPYKTYPUPOBAHO
TakuM 00pa3zoMm, 4yTOOLI OBIZJEHHE TIeOMETPUYECKMMH TIOHSTHUSMH W HaBBIKAMU
OCYIECTBISIIOCH TIOCNEIOBATENBHO M IIOCTYINATENBHO, ¢ COONIOEeHUEM MPUHIMIA
NPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHHMS BKIOUAIACE B OOIIYIO CHCTEMY
reOMETPHYECKHX TPENCTaBNeHMi 00yJYalomuxcs, pacmpsas 1 yriay0ias e€, oOpasys
[POYHBIC MHOXKECTBEHHEIE CBSI3H.

OOmee 4yMCIO0 YacoB, PEKOMEHJIOBAaHHBIX JUIsi H3ydeHHs yd4ebHoro Kypca
«l"eometpus» — 102 gaca: B 10 xnacce — 68 wacos (2 yaca B Hegenmo), B 11 xiracce — 34
gaca (1 4ac B HeelO).

COJAEPXAHUE OBYUYEHUS

10 KJACC

IIpsiMble ¥ IIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE [OHSTUS CTEpeOMeTpHH. [ouka, TpsiMas, IUIOCKOCTb, IIPOCTPaHCTRO.
[ousTHEe 06 aKCHOMATHIECKOM ITOCTPOCHUM CTEPEOMCTPHM; aKCHOMBI CTEPEOMETPUH
Y CIIEICTBUS U3 HEX.

Bzanmuoe pacrionosxeHHe IPsAMBIX B IPOCTPAaHCTBE: IiepeceKarolmecs, apaeilbHble
W CKpeluuBalouecs mnpsmble. [lapannensHocTs MPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE: TApaUIENBHLIE OpSAMBIC B MNPOCTPAHCTBE, [AapajileNbHOCTE TPEX
IPAMBIX, IApalielbHOCTh MpAMOH W IUIOCKOCTH. YIJIBI C COHAllpaBIEHHBIMU
CTOPOHAMH, YIoJ MEXAY MPsIMbIMU B IpocTpaHcTBe. [lapamiensHOCTh IIIOCKOCTEH:
napajielsHble [IIOCKOCTH, CBOHCTBA mnapajieNbHBIX IUIockocTed. I[Ipocreiimme
IIPOCTPAHCTBEHHBIE (PUIyphl Ha IUIOCKOCTH: TETpaszap, Ky6, rnapauienenuiesn,
IIOCTPOCHHUC CEYeHUH.

[lepneHAUKYNAPHOCTS, IPSAMOE H  IUIOCKOCTH: II€PIEHIUKYIAPHBEIE IIPAMEIEB
IIPOCTPAHCTBE, [PAMBbIE NApPaAILIEIbHbIC M NEPIEHANKYISPHEIE K IUIOCKOCTH, MPU3HAK
NEPIEHIMKYIAPHOCTH NPAMOH U IUIOCKOCTH, TEOpeMa O NpsAMO MMepIeHANKY TIApHOH
IUIOCKOCTH. YTIIBI B IIPOCTPAHCTRE: YIOM MEXAY NPSIMO# H IIOCKOCTEIO, ABYTPaHHBIN
yTOi1, THHEHRHEIN Yroi AByrpadHoro yia. [lepnenaukyap 1 HaKIlOHHBIE: PACCTOIHHE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE OT NPAMOM 0 IUIOCKOCTH, IPOEKIHUs (UrypH
Ha IUIOCKOCTh. [lepreHnuKyIsApHOCTE IUIOCKOCTEH: NpH3HAK NEPIEHIUKYIAPHOCTH
IBYX IIOCKOCTeH. Teopema o TpEX MeprleHIuKyIsapax.

MHororpasnuku

IloHsiTHe MHOTOrPAaHHKKA, OCHOBHBIE 3IIEMEHTHI MHOIOTPAHHHMKA, BHILYKJBIE H
HEBBITYKIbIC MHOTOIPaHHMKHM, pa3BEpTKa MHoOrorpaHHuka. lIpmama: n-yroibuas
Ipu3Ma, TPaHH ¥ OCHOBaHMS NIPU3MEI, MpsAMas M HaKJIOHHAs IPU3MBI, OOKoBas U
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ToNHAs TOBEPXHOCTD NpH3MEL. Ilapannenenunen, IPAMOYTOJIBHEIHA Hapaenenumnes
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1 ero croicrsa. [lupaMua: n-yronbHas nmupamMuza, TPaHA ¥ OCHOBAHUE MUPAMMIIEL,
GoxoBas W 10/HAs TIOBEPXHOCTH NMUPAMK/IbI, TIPABUJIBHAS W YCEYEHHAS NHPAMUIA.
ONeMEHTHl NPH3MBI M IHPAMUABL [IpaBMIbHBIE MHOFOIDAHHHKH: ITOHSTHE
MPaBHIIBHOIO MHOTOTPAHHHKA, IIpaBHIbHAs IIPHU3Ma M MNpPABHIbHAA [THpaMHIA,
NpaBUIIbHAS TPEYTONbHAS ITHpaMUIIa B MIPaBUIbHEL TeTpasap, ky6. Ilpeacrasnenne
O NMPaBHJIBHBEIX MHOTOIPAHHUKAX: OKTA3/IP, NodeKadap u ukocasap. CeueHHs HpU3MBbI
Y ITHPaMH;IBI,

CHMMeTpHs B IPOCTPAHCTBE: CHMMETPUS OTHOCHTENBHO TOUKH, ITPAMOM, IIIOCKOCTH.
OneMeHTH  CHMMETPHM B [HpaMuzax, [ApAIeNenunenaX, MpaBHIbHBIX
MHOTOTPaHHHKAX.

Brerurcienne sIeMEHTOB MHOTOTPaHHMKOB: péOpa, AuMaroHamy, yrael. Ilmomans
OOKOBOM IIOBEPXHOCTH M IIOJNHOM ITOBEPXHOCTH UPSMOH NpPU3MBI, INIOIIAIb
OCHOBaHHH, TeopeMa 0 OOKOBOH IOBepXHOCTH IpsAMoi npusmel Ilnomans 6oxoBoi
MIOBEPXHOCTH M TIOBEPXHOCTH MPAaBHIILHOM NHPaMUIBI, TeopeMa O IUIOMA/H
yceu€HHON tupamMuabl. ITorsrue 06 06s8Me. O0BEM MUPAMULLL, IPH3MEL

[Tonobubie Tena B npocrpaHcTBe. COOTHOIIEHUS MEXKIY ILIOMAAsSMHIIOBEPXHOCTEH],
00bEMamMu TOTOOHBIX TeJl,

11 KJIACC

Tesa Bpamenusn

Hunnpaprdeckas MOBEPXHOCTD, 00OPA3yIONIME LMIMHAPUIECKONH MOBEPXHOCTH, OCh
IUIMHAPHYCCKON IMoBepXHoCTH. Llmmmuap: ocHoBaHuS ¥ GOKOBas IOBEPXHOCTE,
o0pa3syiolas ¥ ocb, II0IHAAE GOKOBOI U T0JHOH TOBEPXHOCTH.

Konnueckas noBepXHocTh, 00pa3yiolIue KOHMYECKON IOBEPXHOCTH, OCh M BEpIIMHA
KOHMIeCKOH 1roBepXxHOCTH. KoHyc: ocHOBaHme u BepimuHa, oOpasywommas ¥ OCh,
mrouiaak OOKOBOH M MONHOH NOBEPXHOCTH. YCeUEHHBIH KOHyC: oOpasyioliue H
BBICOTA, OCHOBAHNS M OOKOBas IOBEPXHOCTD.

Cdepa n map: neHtp, paguyc, AuameTp, IUIOMANs MOBEPXHOCTH cephl. B3aumuoe
pacronoxeHHe cepbl U INIOCKOCTH, KacaTesibHas ILIOCKOCTh K cdepe, ILIOMAIb
cepsi.

W300paskeHne Tell BpalleHNs Ha IUIOCKOCTH. Pa3BEPTKA LIMIMH/PA H KOHYCA.
Kom0uHanuy Tes BpalleHHs] U MHOTOIPaHHUKOB. MHOIOIpaHHUK, ONHCAHHEINH OKOJIO
cteps, cdepa, BliCaHHAs B MHOTOTPAHHMK, WK TEJIO BPaIEHHMS.

[lonatne o6 ob6wéme. OcHoBHBIE cBoiicTBa 006BEMOB Ten. Tecopema 06 o6BEMe
IPAMOYTOJIBHOI'O MapallieNenuneaa U cnexcreus u3 Heé. OObEM HUIMHIpPaA, KOHYCAa.
O6B€M mapa ¥ womans cheps.

[TogobubIe Tena B mpocTpaHcTse. COOTHOMICHHS MEXKIY [UIOMIAIME [TOBEPXHOCTEH,
00BEMaM TTOMOOHBIX TEI.

Ceuenua nuivpapa (NapajyieNbHO M NEPHEHAUKYISAPHO OCH), CEYeHHs KOHyca
(mapajutenbpHOE OCHOBAHUIO ¥ MPOXOAIIEE Yepe3 BEPIUIMHY ), CEYSHHS Iapa.
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BeKTOpb! B KOOPAHHATHI B IPOCTPAHCTEE

Bextop Ha IUIOCKOCTH M B IIPOCTPAHCTBE. CriokeHHue U BLIUMTAHME BEKTOPOB.
VMHOXKCHHE BEKTOpa Ha 9HCIO. PasloxeHue BEKTOPa MO TPEM HEKOMILTAHAPHEIM
pexropaM. ITpaBuio napamenenuiena. Pemenue 3afad, CBA3AHHBIX NpHUMEHEHHEM
TipaBuII AeficTBHiE ¢ BeKTopamHy. [IpsAMoyTonbHasi cHeTeMa KOOPIMHAT B IPOCTPaHCTRBE.
KoopauaaTs! Bektopa. ITpocTeiiniye 3a1a4y B KOOpAUHATAX. VYron MexIy BEKTOpaMHu.
CxasipHoe TPOM3BENCHHE BEKTOPOB. BhMHCIEHHE YITIOB MEMLY OpsIMBIMH  H
tocKocTSME. KOOPIHHATHO-BEKTOPHbIA METO TIPH PEIIEHHH TeOMETPIIECKHX 3alaT.

IPEAMETHBIE PE3YJILTATBI

K xoniy obydenus B 10 kiacce 00yJaroHMiics TIOTy YUT ClIeJyIOlHe IPEAMETHRIE
pe3yNbTaThL:
ONEpPUPOBATH IOHATHAMHE: TOUKA, IPAMAst, IIIOCKOCTE;
IPAMEHSTh aKCHOMBI ~CTEPEOMETpHM M CIENCTBAA M3  HHX IpH peIeHUH
reoMeTPHYECKHX 3a1aY;
OIEpHpPOBATE IIOHATHAMH: IapajIeNBHOCTE M HePHEHIUKYISPHOCTh MNPAMBIX H
ITOCKOCTEH;
kiacCHGUIUPOBATh  B3aUMHOE  PAacHojioXeHHe  IIPAMBIX  H IIOCKOCTEHB
[POCTPaHCTBE;
OIepHpPOBATh NOHATHAMM: IBYTPaHHBIA Yroil, IpaHK IBYTPaHHOro yria, pebpo
JBYIPGHHOTO YIVIa, IMHEHHDIH YToM ABYTPABHOTO yIiia, IpanyCHas Mepa IBYTPaHHOIO
yria,;
OIIEpUpPOBaTh MOHATHAMH: MHOTOTPAHHIK, BRIy KJIbIH ¥ HEBBITYK/IBIA MHOTOIDaHHUK,
3J€MEHTEI MHOTOTPaHHUKa, IIPaBHJILHEIA MHOTOTPAHHHK;
pacIlO3HaBaTh  OCHOBHEIE  BHJEI ~ MHOTOIPaHHMKOB (mupamuya,  OpH3Ma,
NPAMOYTONbHBIA Mapajelenunen, Ky0);
KacCH(HUIEPOBAT, MHOTOTPAHHMKH, BHIOMpAs OCHOBAHMS A KInaccH(pUKaLMH
(BRI KJIbIE ¥ HEBBITYKIIbie MHOTOIPAHHIKH, MIPABUIIEHDIC MHOI'OTPaHHUKH, IPAMBIE U
HAKJIOHHBIE TIPU3MBI, TTapale/IeHUIIe]IBL);
omepupoBaTh MOHATHAMHU: CEKYIIas IIOCKOCTb, CCUCHHE MHOTOIPaHHHUKOB,
06BACHATH MPHUHIMITE! IOCTPOEHKS CeYeHUH, CIIONB3Ys METO] CIIE/OB,
CTpOMTB CEYEeHHS MHOTOTPaHHMKOB METONOM CHEJOB, BBIMOJIHATE (BBIHOCHBIE)
ILIOCKHE YEPTEXd U3 PHCYHKOB MPOCTHIX OOGBEMHBIX duryp: BUA CBepXy, cOOKY,
CHU3Y;
pemaTh 3a/@4d Ha HAaXOXKIEHHE TIEOMETPHMEeCKHX BEMMUH IO obpasiaM HIH
ANrOpUTMaM, MPUMEHSZ W3BECTHBIE AHATUTAICCKHME MCTOABL TIPH pelIeHAH
CTAHIAPTHEIX MATEMATHYECKMX 3a/ad Ha BBIYHCICHHE PACCTOSIHHH MEXAY AByMS
TOUKAMH, OT TOYKH HO IPSMOR, OT TOUKH 0 TUIOCKOCTH, MEXIY CKpeIlMBAIOMAMHICI
TIPSMBIMH;
pemiaTh 33/aYd Ha HaXOXIEHHE IeOMETPHYECKMX BEJHHMH no oOpasuaM HMIH
AITOPUTMAM, TIPUMEHsS H3BECTHBIC AHATMTHYECKHE METOB! TpH pemeHuH
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CTAHJAPTHEIX  MAaTeMaTHYECKMX  3a/lad Ha  BBIYUCJIEHHE  YIJIOB  MEXAY
CKPEIUIHBAIOMIAMHUCS MTPAMBIMHU, MEXTY IPSIMON U TNIOCKOCTRIO, MEIKIY ILIOCKOCTAMH,
IBYI'PAaHHBIX YIIIOB;

BBIYKCIIATE OOLEMEI M IITOMIA AU TOBEPXHOCTEN MHOTOIPAHHUKOB (1IpU3MA, IUPaMKIA )
C IpUMEHEHHEeM (QOPMYJ, BBIYHCIATE COOTHOINEHMS MEXKAY ILIOMAASIMM
MIOBEPXHOCTEM, 00BEMaMHU MOZOOHBIX MHOTOTPaHHHUKOB;

ONCPHPOBATh IIOHATUIMM: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh H IUIOCKOCTE
CHMMETPHH, [IEHTP, OCh H INIOCKOCTh CHMMETPHH (QUTYPHI;

HU3BJICKATb, IIpeodpa30BLIBATE u WHTEPNPETHPOBATE HHGOPMAITHIO0
NIPOCTPAHCTBEHHBIX IEOMETPHYECKUX (Hrypax, NPeJCTABIEHHYIO Ha YepTexax M
PHCYHKaX;

NPUMCHATE TEOMETpUYCCKHe GakThl JJId pelieHHMs CTePeOMETPHYECKMX 3alad,
IPEI0Jaraloux HECKOJIBKO LIaroB PEIICHUs, €CIH YCIOBHSA TIPUMEHEHHS 3aJaHbl
B ABHOM (opMe;

MIPUMEHITH TpocTeiiue HpoTpaMMHbIe CpencTRa H DIEKTPOHHO-
KOMMYHHUKAI[HOHHbIE CUCTCMBI IIPH PEIICHWH CTCPCOMETPHUYECKHX 3aad;

NPYBOJMTE TMPUMEPHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B I[PHPOIAE M KH3HH,
PacnosHaBaTh NPOsBICHHE 3aKOHOB MreOMETPHH B HCKYCCTBE,

NIPUMEHATH 10y YeHHEBIE 3HAHMS Ha NTpaKTHKe: aHAIN3UPOBATh PeallbHEIC CUTYAIUH
IPAMEHATh M3YYeHHBIE IIOHATHA B Ipollecce I[IOMCKA PEIUEHHMS MAaTeMaTHYECKH
chopMyIMPOBAHHON MPOOJIEMBI, MOJENHMPOBATE pealbHBIE CHTYAIIMH HA S3BIKE
FeOMETPHHU, UCCIEA0BATh IIOCTPOCHHBIE MOJIENH C HCIIOJIb30BAHUEM I'€OMETPHIECKHX
TIOHATHH M T€OpEM, allllapaTa alureOpsl, peurars MPaKTHIeCKHE 3a0aull, CBA3AHHEIE C
HAXOXIEHHUEM IT'€OMETPUIECKIX BEIHYHH.

K xoniry o0yderus B 11 kiracce o0y4aromuics HaAyIHTCS
OIIEPUPOBATE  IMOHATHSIMH:  LHIMHAPUYECKas  IIOBEPXHOCTh,  0Opasylomlue
HUIVHAPHYECKON MMOBEPXHOCTH, LWIMHAP, KOHHYECKAs ITOBEPXHOCTH, 00pazyrollHe
KOHMYECKON TIOBEPXHOCTH, KOHYC, chepryeckast IOBEPXHOCTD;

pacriosHaBark Tena BpalleHus (LIIHHAP, KOHYC, cdhepa U map);

OOBACHATE CIOCOOBI TTOJLY YCHHS TEJI BPAIIEHIS,

KJIACCHQUITMPOBATEH B3aUMHOE PACIIONOKEHHE CHEPDI U IIOCKOCTH;

OIIEPHPOBATE ITOHATHAMH: IIAPOBOH CErMEHT, OCHOBaHHE CErMEHTa, BBICOTa
CerMeHnTa, IapoBoi cIof, OCHOBaHHE IIAPOBOTO CIIOS, BEICOTA MIAPOBOIO CIIOS,
IapOBOM CEKTOD;
BBIYUCIIATE 0OBEMBI 1 TUIOINAAN TIOBEPXHOCTEH TEN BpallleH U, FreOMETPHUYECKUXTEN C
IIpUMeHeHueM (hopMy;
OTIEPHPOBATh MIOHATHAMM: MHOTOI'PAHHMK, RIMCAHHBLIA B cepy U OIMHCAHHBIHOKONO
chepel, cdhepa, BrHcaHHas B MHOTOTPaHHUK JJTH TENO BpAIEHHS;
BBIYHCATE COOTHOIICHHSA MEX/Y IUIOIIAAIME HOBEPXHOCTEH H 0OBEMaMu
OO0 HBIX TEJT,
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¥306paxKaTh M3ydaeMble (UTYphl OT PYKH M € NPHMEHCHHEM HPOCTBIX YepTEKHBIX

HHCTPYMEHTOB;
BBITOJIHATE (BBIHOCHBIE) TIIOCKHME YEPTENH U3 PUCYHKOB IPOCTHIX 00BEMHBIX QUTYD:

BHJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEIEHHA TEN BPAIICHHU,

H3BlIeKaTh,  WHTEPIPETHPOBATH U npecOpa3oBHIBATH HHPOPMAIHIO0
[POCTPAHCTBEHHBIX [E€OMETPHUECKUX (UrypaX, MPe/CTaBIeHHyo Ha yepTeKax H
PUCYHKAX;

ONepHpOBATH [IOHATHEM BEKTOP B IIPOCTPAHCTBE;
RBINONHATH JEHCTBHS CJIOXKEHHs. BEKTOPOB, BHIUHTAHHA BEKTOPOB H YMHOMNEHMA
BEKTOpA Ha 9HCTI0, OOBACHAT, KAKAMH CBOMCTBAMH OHH obrafaroT;

IPHMEHATE IPABHJIO [apaieIenunesa;
OIEpHPOBATH IOHATHUAMH: AEKAPTOBEI KOOPJMHATHI B IIPOCTPAHCTEE, BEKTOD, MOIYIIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOODIMHATHl BEKTOPa, YIOJN MEXAY BEKTOpaMH,
CKaJApHOE POM3BEACHHE BEKTOPOB, KOJLIHHEAPHBIC i KOMILTAHAPHEIC BEKTOPBI;
HAXONWTh CyMMy BEKTOpPOB M IPOM3BE/IEHMEC BEKTOpa Ha 9HCIO, YOIl MENIy
BEKTOpaMH, CKAJBIpHOE MpOU3BEJCHUE, PpacKiaiblBaTh — BEKTOP IO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a71aBaTh INIOCKOCTh YPABHEHHEM B IEKAPTOBOM CHCTEME KOOP/IMHAT,
IpUMEHATh TeoMeTpiyeckre (GakThl Ui PEIIeHHS CTePEOMETPHHCCKHX 3agad,
Npe/IIONATAIOMIX HECKOBKO 1Ar0B PEIICHMUs, ECIH yCIOBUA IIPHMEHEHHA 3a1aHEI
B sBHOIT (popMe;
peliaTh MpPOCTEHIIHE TEOMETPUIECKHE 3alaqi Ha  MPUMCHEHHC BEKTOPHO-
KOOPAMHATHOTO METO/A,;
pemiaTh 3ajia4d Ha JOKAa3aTeNbCTBO MaTeMATHICCKUX OTHOIWIEHHI U HaXOXICHHE
FeOMETPHIECKMX BENMYUH 1Mo ofpasiam WIH aITOPHTMaM, HPHMEHSS H3BECTHRIC
METOIB! TIPH PElIEHUH CTAHIAPTHBIX MaTeMaTHIECKUX 3a/at,
IPUMEHATE npocreimue IpOrpaMMHEIE cpeicTBa M 3JIEKTPOHHO-
KOMMYHAKAlLMOHHBIE CHCTEMbI [IPH PELICHAH CTEPEOMETPIICCKIX 32121,
IPUBOAMTE IHPHMEPHI MATEMATHYCCKHX 3aKOHOMEPHOCTEH B HpuUpoAe K KH3HH,
pacro3HaBaTh HPOSBJICHHE 3aKOHOB TEOMETPHH B HCKY CCTBE;
PYMEHSTH MOTydeHHBIE 3HAHMS Ha [PAKTUKE: aHAIM3HPOBATE PEallLHBIC CHTYallHH u
PUMEHAT M3YUEHHBE HOHATHS B Ipolecce MOMCKA DPEICHHS MaTeMaTHieCKu
chOpMYTMPOBAHHOK TPOGIEMBI, MONENHPOBATh PEANbHBIC CUTYALlIH Ha A3bIKE
reOMeTpHH, HCCIIEA0BATh IIOCTPOEHHbIE MOJENH C HCII0JB30BAHAEM TeOMETPHHCCKHX
[OHSTHH W TeopeM, almapara anreGpsl, Pelarh IPAKTHYECKUE 3a)atH, CBAAHHEIC €

HaxXOKIeHWEeM IreOMETPHUCCKUX BEJIMIHH.
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®EAEPAJIBHASA PABOYAS HPOTPAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATACTHKA»

MOSICHUTEJBHAS 3AITMCKA

VuebHbii Kypc «BeposaTHOCTE W CTATHCTHKA) 0a30B0T0 YPOBHS ABJUETCA
[IpOJIO/KEHHEM H PA3BUTUEM ONHOMMEHHOIO ygeOHoro kypca 0azoBoro ypOBHA
OCHOBHOTO 06mIero obpasosanus. Y4ebHbIH Kypc IpeAHasHadeH I dbopMHpOBaHUSY
06YHAIOIIUXCA CTATUCTHYECKOH KYJBTYPSl ¥ TIOHHMAHMA POII TCOPHH BEPOATHOCTEH
KaK MATEMaTHYEeCKOro MHCTPYMEHTa ULl HM3YJeHUs CilyHdaiHbIX COOBITHI, BeNHYHMH 1
nporeccos. [lpu msyueHMH ydebHoro Kypcea oforamaroTcsd  IpelcTaBleHuA
06yHalonIAXCsa O METOIaX HCCNENOBAHAS U3MEHTHBOIO MHUPA, PasBUBACTCA [IOHHUMaHHe
SHAYMMOCTH ¥ OOIIHOCTH MaTeMaTM4YeCKHX MEeTOZO0B IIO3HaH#uA Kak HEOTHEMIIEMOH
YACTH COBPEMEHHOTO eCTECTBEHHO-HayIHOTO MHPOBO33PCHIM.

Corepsxanue y4eGHOro Kypca HalpaBleHO Ha 3aKpellICHAC 3HAHMMA, TOJNYUYEHHBIX TIPH
H3yYeHHM Kypca Ha ypOBHE OCHOBHOTO obmero o6pa3osaHus, M Ha PpPa3sBHTHE
[peACTaBIeHyi 0 CIydaiiHEIX BeMMIMHAX M B3AUMOCBA3AX MEOKIY HHMA Ha Ba)KHBIX
[IpIMepax, CIOXKEThl KOTOPBIX IOYEPHHYTEl M3 OKPYKAIOMIETO MHpA. B pesynerare
y  ofydaompxcs JOKHO  COPMHPOBATECA  MPEICTABICHHC o naubomee
YIIOTpeGUTENLHBIX M OBTIMX MATEMaTHICCKUX MOACHAX, HCIIONB3Y CMBIX IUTSL ONMCaHMA
AHTPOIIOMETPUYECKIX H JIEMOTPAPHISCKAX BETHIHH, TIOTPELIHOCTEH B pasu4HOro poja
U3MEPEHHsX, JUIATENBHOCTH  Ge30TKasHOH paGOTEl  TEXHHYECKHX YCTPOWCTSE,
XapaKTEPUCTHK MACCOBBIX SBICHHH M [IPOLECCOB B obIiecTse.

B COOTBETCTBHM ¢ VYKa3aHHBIMHM IeJIIMH B CTPYKTYpE yuebHOrO Kypca
«BeposTHOCTh M CTATUCTHKA» AN YPOBHS CPEHEIro o6uiero obpazosanys Ha 6a30BOM
ypOBHE BRIIENIEHB! CHEYIONMe OCHOBHBIC COHAEPXKATC/IBHBIC JIMHIM: «Cnyyaiiabie
COBRITHS 1 BEPOATHOCTHY, «CIrydyaiHble BEJIMIHHBI 11 3aKOH GOIBIINX YHCE».

Baxaylo 4uacth yd4eGHOro Kypca 3aHEMACT HM3YYCHMC TeOMETpHHeckoro H
GUHOMHAJIBHOIO PacTpefe/ieHiil ¥ 3HAKOMCTBO € MX HENPEPLIBHBIMA 2HAJIOTAMH —
[OKa3aTeNIEHBIM ¥ HOPMAIIbHBIM pacpeeeHsaMH.

Conepxanne nMuHuM «CiyvaiiHble COBHITHS ¥ BEPOSTHOCTH» CIYXHT OCHOBOH IS
hopMHpOBAHHS TPEACTABICHAH O PACHPENSICHAN BEpOATHOCTEH MEXAY 3HAUCHHAMU
CIIYYaiHBIX BENMYHH, & Talke 3Ta JIMHUA HeoOxomuma Kak Oasajis H3ydeHM:A
3aKOHa GOJNBIIMX YuCel — (PYHAAMEHTAIBHOTO 3aKOHA, ACHCTBYIOINEroB NMPHUPOAC H
0GIIecTBE ¥ HMEFOIIET0 MaTeMaTHIecKyto (opMam3aluio. CaM 3aK0H OONBIINX YHCEN]
npe/aracTcs B O3HAKOMHTENBHOM (opme ¢  MHHUMATLHBIM YCIIOJIE30BAHMEM
MaremMaTH4eckoro popManusMa.

TeMsl, CBS3aHHBIE C HETPEPHIBHBIME CIyHaHHBIME BEIMMMHAME, AKUCHTUPYIOT
BHUMaHHE 00y4arolUXcs Ha ONMACaHHK M H3yICHHH CIIy4YalHBIX SBJIEHUH C ITOMOUIBIO
HempepsIBHBIX QyHKUMi. OCHOBHOS BHUMaHHE YACIACTCA TOKa3aTeNRHOMY %}
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HOPMallbHOMY — Paclpe/leCHMsAM, IIpH 3TOM IIpeArojiaraercsi O3HAKOMUTEILHOe
U3y4YeHHe MaTepuaia 0e3 TOKa3aTelbCTB MPHMEHIEMBIX (DaKTOB.

Obiee umcno UacoB, PEKOMEHIAOBAHHBIX ML H3Y4YeHus ydebHOro Kypca
«BeposarnocTs u cratuctuka» — 68 waco: B 10 kmacce — 34 yaca (1 gac B Hezmemo),
B 11 xmacce — 34 yaca (1 4ac B Hegemo).

COJIEPXXAHUE OBYUYEHUSA

10 KJIACC

Ilpeacrasnenyre JaHHBIX ¢ ToMolsio TaGuui U auarpamm. Cpejnee apudmMerndeckoe,
Me/daHa, HauOoNblliee W HauMeHBIIee 3HAUSHMS, pa3Max, JIUCIEPCHUAH CTAaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OPOB.
Crny4aiitple SKCTIEpHMEHTHI (ONBITHL) M CIy4aliHbie COOBITHS. DeMeHTapHble cOOBITH
(ucxonml). BeposTHOCTH citydaiiHOro coObITHA. BIM30CTE Y4acTOTHI M BEPOSTHOCTH
cobprTni. CiTyyalHBIC OIIBITEI C PABHOBO3MOMKHBIMH DIIEMEHTAPHBIMH COOBITHAMM.
BepoATHOCTH COOBITUH B OIBITAX ¢ PABHOBO3MOMHBIMH 3JIEMEHTAPHBIMH COOBITHIMH.
Omnepauun Hax cOOBITHAMHU: IepeccueHne, 00beANHEHHE, IPOTHBOIICIONKHEIE COOBITHS.
Huarpammel Diinepa. @opMyiia CI0KeHMs BEPOITHOCTEN.
VYcnoBHass  BepOATHOCTh. YMHOXEHHEe  BepoaTHocTed. Jlepeso  ciyyaiiHoro
akcuepumenTa. PopMyiia o080 BeposTHOCTH. HezaBHCHMEIE COOBITHA.
KombunaropHoe 1paBuio ymMHoxeHus. [lepecTanoBKy 1 pakTopual. YKo coueTaHui.
Tpeyronsnux [lackans. @opmyia Gunoma HeroTona.
Bunapusiii cirydaifHBIHM OITLIT (MCIIBITAHEE), YCTIEX U Hey(aua. He3aBrucuMble HCTIBITAHMS.
Cepus He3aBUCHMMBIX MCTIBITAHMI 10 niepBoro ycnexa. CepHs He3aBUCHMBIXHCIIBITAHMI
bepuym.

Ciryuakinas BennauHa. Paciipe/iciienne BeposTHOCTEH. J[MarpaMma pacrpeneeHus.
IMpumeps! pacnpenenenuii, B TOM 9uciie, TeOMETPUIECKOe H GHHOMHANTBHOE,

11 KITACC

YucnoBele XapakTEPUCTHKH CIy4YalHBIX BENHYMH: MATEMATHYECKOE OXKHAAHHE,
JUCTIEPCUST W CTaHOapTHOe OTKIOoHeHHe. [IpuMepsl NpHUMEHEHHS MaTeMaTHYeCKOTO
O)KHA3HUS, B TOM 4YHCIE B 33/adaX K3 IIOBCEJHEBHOH KW3HM. MarteMaTHuecKoe
oXMJaHHe OWHapHON CiyyalHOH BenudwHEL MaTeMaTH4ecKoe OXHIAHWE CYMMBI
CIy4YallHBIX BeJIMYHH., MaremaTuueckoe OXHMIAaHWE W JHUCIEPCHS I€OMETPHYECKOro M
6MHOMHAIBHOTO pacIpe/leIeHuH.

3axon OOBIIHNX YHCET B €0 POJib B HAYKE, NIPHPOAE U 00miecTBe. BrIGopounsiil MeToxn
HCCIe0OBAHUIH.

IIpuMepE! HeNpepBIBHBIX cNyYalHbBIX BeJMUUH. [IOHATHE O IIOTHOCTH PACIpeIeIeHuU.
3ajaud, NPUBOASIIUE K HOPMAILHOMY pachpeneneHuio. [loHSTHEO HOpMAIEHOM
pacnpeleneHuH.
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IIPEAMETHBGIE PE3YJIBTATBI

K xomuy obygsenmus B 10 xmacce oOyJaromuiics MONY4UT CISAYIOUHE IPe[(METHBIE
pe3yNbTaThl:
YUTATH M CTPOMTH TaOJIMIE! H JHArPaMMBL;
OIIEpHPOBATH IIOHATHAMH: CpeHEe apudMeTHIeCKOe, Me[MaHa, HauOopiIee,
HapMeHbIIree 3HaueHHe, pa3Max MacCHBa YHCIOBBIX TaHHBIX,
onepypoBaTh TOHATUAMH: ciay4yafiHBIA 3KCIEPUMEHT (OmbBIT) U cloy4aiHoe coOBITHE,
sleMeHTapHOe COOBITYE  (DNIEMEHTAPHBIA Ucxoj) cliydaiiHoro oOmnelTa, HaxOAHTh
BEPOSTHOCTH B OINBITaX C PaBHOBO3MOXHBIMHU cly4YafiHpIME COOBITHAMH, HAXOAWTH H
CpaBHHBATH BEPOATHOCTU COOBITHH B H3y4EHHBIX CIly4aiHEIX IKCIIEPUMEHTAX;
HAXOLUTH H GOPMYIHUPOBATE COOBITHSA: NIEpECeHEHE U oOheIMHEHME JAHHBIX COOBITHH,
COBBITHE, TTPOTHBOIOIOKHOE JAHHOMY COOBITHIO, IIOJIB30BATRCA iUarpaMMamMu Diinepa
¥ (hOpMyYJIOH CIIOXEHHA BEPOATHOCTEH NPH PELICHNN 337124,
ONEpHpPOBATh MOHATUAMHM: YCIOBHASA BEPOATHOCTB, HC3ABHCHMEIC COOBITHS, HAXOAUTH
BEPOATHOCTH C [IOMOMIBIO TIPaBKIa YMHOMXEHNUS, € [TOMOIIBIO ACpeBa CIMy4aifHOTO OIILITA;
IpYMeHSTh KOMOHMHATOpHOE IIPaBHIO YMHOXEHHS IPH  PEIICHHH 3a7ad4;
ONepHpoBaTh IOHATHAMY: HCIBITAHHE, He3aBMCUMBIC MCIIBITARMA, CEpUs
HCHBITAaHKH, yCIIeX U HeyAada, HaXOAUTh BEPOATHOCTH COOBITHH B CEPHU HE3aBHCHUMBIX
HCIIBITAH|H 0 HDepBOro ycriexa, HaXoAUTh BEPOSTHOCTH cOOBITHN B CEpUH UCTIBITAHHH
bepHy i,
omepupoBaTh IOHATHSMH: CHy4aiiHas BENUYHHA, PpACIPENCICHIC BEpOATHOCTEH,
JuarpaMmMa pacnpereCHus.

K xoury obyderus B 11 kmacce o0ydaromUHCs HOMYYUT CNEAYIONME IPEAMETHBIC
pesyIbTAThI:
CPaBHUBATH BEPOATHOCTH 3HAYCHUH CIly4aitHOH BEJMYMHEI [0 PaCIPEACICHUI0 WITHC
IIOMOIIIBIO AHarpamMm;
OIIepHPOBATEL IIOHSTHEM MATEMaTHYECKOTO OXMIAHUS, MPUBOJMTEL IPHMEPHL, Kak
NpUMEHSEeTCd ~ MaTeMaTHYecKoe — OXHIaHue CIlydyalHOH BENWYMHBI HaXOIMTh
MaTeMaTHYecKoe OXUIaHue 110 JaHHOMY paclpelICICHHIO;

HMETH Ipe/ICTABJEHHe O 3aKOoHe OONBIINX YHCEl;

HMETh IIPEICTABICHHE 0 HOPMAIBHOM PaCIpeieICHUN.
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