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HOACHUTEJIbHAS 3AIIMCKA

Pabouas mnporpamma y4yeOHOro Kypca «BeposSTHOCTP W CTAaTUCTHKa» 0a30BOIO YPOBHS JJIs
oOyvarormuxcsi 10 —-11  kmaccoB pa3paborana Ha ocHoBe DenmepanbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNFHOTO CTAaHAAPTAa CPEAHEro o0Iero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABIBISIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAAUIHMA POCCUUCKOTO
oOpa3zoBanus. Peammzanusi mporpamMmbl 00€CIEUMBAET OBJIAJACHUE KIIFOUEBBIMH KOMIETCHLUSIMH,
COCTaBJSIOUIMMU OCHOBY JUIS CaMOPa3BUTHSL M  HENPEpPbIBHOTO 00pa3oBaHUs, I[€JIOCTHOCTh
OOIIEKYJIbTYPHOTO, TUYHOCTHOTO U NTO3HABATENILHOTO PAa3BUTHS IUYHOCTH 00YUaIOIINXCS.

HEJIM N3YUYEHUSA YYEBHOI'O KYPCA

VYueOHbIi Kypc «BepoSTHOCTh U CTaTHCTHKa» 0a30BOTO YPOBHS SIBISIETCS MPOAODKEHUEM M Pa3BUTHEM OZHOUMEHHOTO y4eOHOTO
Kypca 6a30BOro ypoBHs OCHOBHOM 1ikoinbl. Kypce npennasnaues aiust GopMupoBaHus y 00y4aroIuXcsl CTaTUCTUYECKON KyIbTyphl U
HNOHMMAHUS POJIM TEOPUM BEPOATHOCTEH KaK MaTEeMaTH4YEeCKOIO MHCTPYMEHTA AJIsl U3Y4YEHUs CIIydalHBIX COOBITUH, BEIMYHMH U
npoueccoB. [Ipu m3ydeHnmn Kypca OOOTaIArOTCS NPEINCTABICHHS YyYalIUuXcs O METOJax HCCICAOBAHMS HM3MEHYMBOTO MHDA,
Pa3BUBAETCS IOHUMAHUE 3HAYUMOCTH U OOIIHOCTU MAaTeMaTUYECKUX METOJOB [O3HAHUS KaK HEOThEMJIEMOM 4aCTU COBPEMEHHOI'O
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

CO)ICp)KaHI/Ie KypcCa HaIlpaBJICHO Ha 3aKpCIICHUC 3HaHI/II71, NOJIYYCHHBIX IIPpU H3YYCHHUU KypcCa OCHOBHOM IIKOJIBI U Ha
pa3BUTHC HpeZ[CTaBJ'IeHI/Iﬁ (] CJ'Iy‘-IaﬁHI:IX BCIIMYMHAX W B3aMMOCBA3AX MCXKIAY HHMH Ha BaXXHBIX NPUMEpPaAx, CHOKETbI KOTOPBIX
MOYEPIIHYTHI U3 OKPYKAIOUICTO MUpPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU LIEJSIMH B CTPYKTYpe yueOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» CpeAHEH IIKOJIbI Ha
0a30BOM YypOBHE BBIICNICHHI CIEIYIOIINE OCHOBHBIE cojaepxarenbHple JTHHUM: «CilydaiiHble COOBITHSI M BEpOSTHOCTHY,
«CiyuaiiHple BEJIMYMHBI ¥ 3aKOH OOJIBILINX YHUCEID).

Ba)xcHon YaCTb KypcCa 3aHUMACT H3YUYCHUEC T'COMETPHUUCCKOIO MU OMHOMHAIBHOTO pacnpez[eneHI/Iﬁ U 3HAKOMCTBO C HX
HCTIPCPBIBHBIMHU aHAJIOTaMH — IIOKa3aTCJIbHBIM U HOPMaJIbHBIM PAaCIPEACIICHUAMUA.

Conepxxanue auHUM «Ciy4aiiHble COOBITHS M BEPOSTHOCTHY» CIYXKHT OCHOBOW sl (QOPMHUPOBAHHUS MPEACTABICHHH O
pacrpeiesieHUH BepOSTHOCTEH MEX/y 3HAUYCHUSMH CIIyYaiHbIX BEJIMYHH, a TAKXKe 3Ta JIMHUA HeoOXouMa Kak 0a3a /Uil u3ydeHHs
3aKOHa OONBIIMX YHcesl — (QyHIAMEHTAIbHOTO 3aKOHA, NEHCTBYIOLIETO B NMPHPOAE M OOIIECTBE W MMEIOLIET0 MaTeMaTHYECKYIO
¢dopmanmmzanuio. CaM 3akOH OOJIBIIMX YHCEN NPEIaraercs B O3HAKOMHTENIBHOH (hopME C MHHHUMAIbHBIM HCIIOJb30BaHUEM
MaTeMaTHYECKOTro (popMaIn3Ma.

Tewmbl, CBA3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMU BEJIMYMHAMH, aKLEHTUPYIOT BHAMaHHME IIKOJBHHUKOB Ha ONMCAHUU U
W3Y4YCHUM CIyYaiHBIX SBJICHUI C MOMOINBIO HENpepbIBHBIX (yHKnuil. OCHOBHOE BHHMAaHHE YAENSAETCS IOKA3aTEIbHOMY H
HOPMAQJIbHOMY pAaclpeleleHHsIM, IPH O5TOM IPEIroylaracTcsi O3HAKOMHUTENbHOE H3y4YeHHEe MaTepuasa 0e3 JOKa3aTeNbCTB
MIPUMEHSIEMBIX (aKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyueHne kypca «BeposSTHOCTh ¥ CTaTHCTHKA» Ha 0a30BOM YPOBHE OTBOIHUTCS | 4ac B HEAGNMIO B TEUCHHE KaXJOro roja
00yueHus, Bcero 68 y4eOHbIX 4acoB.

COLEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBnenne naHHBIX C MOMOIIBIO TabuIl U quarpamMM. CpeaHee apupmMeTndeckoe, MenaHa,
HauOOJbIIee M HAaWMEHBIIIEe 3HAUCHUS, pa3Max, JUCIEPCHUS M CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabOpOB.



Cry4daifHbIe SKCIIEPUMEHTHI (OTIBITHI) U CITyYaiiHbIe COOBITHSI. DJIEMEHTApHBIE COOBITHS (MCXOIBI).
BepositHOCTB citydaitHOTO coOBITHS. BIM30CTh 4acTOTHI M BepOSITHOCTH cOOBITHI. CiydaifHbIe OTIBITHI C
PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTapHbIMU  COOBITHSIMH.  BepositHocTH  coOblTHii B OmBITax ¢
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepanu Hajx COOBITHSIMH: TiepecedyeHue, OOBbeIWHEHHE, IPOTUBOIMOJIOKHBIE COOBITHS.
Huarpammsl Ditnepa. Dopmyiia c0KeHUS BEPOSITHOCTEN.

VYcinoBHas BEpOSITHOCTb. YMHOXKEHUE BEpOSITHOCTEW. JlepeBO ciaydailHOro SKCIEpUMEHTA.
dopmyiia moHO# BeposTHOCTH. HezaBucumbie COOBITHS.

KomOunaropHoe mnpaBwio ymHOXkeHus. IlepecranoBku wu dakropuan. Yuciao coueTaHUU.
Tpeyronbauk [Tackans. @opmyna bunoma HeroToHa.

bunapHblii ciayyailHbIN ONBIT (MCHIBITAaHKE), ycneX U Heynada. HesaBucumele ucneitanusd. Cepust
HE3aBUCUMBIX UCIIBITAHHM 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX HCTIBITaHUN bepHyun.

Cnyuaiinas BenuuumHa. Pacnpenenenune BeposiTHocTeil. Jlmarpamma pacnpeaenenus. [Ipumepsr
pacripesieieHuil, B TOM YHCiIe, TeOMETPUYECKOe M OMHOMHUAIIBHOE.

11 KJIACC

UucioBble XapaKTEpUCTUKHU CIyYaWHBIX BEJIMYUH: MATEMaTUYECKOE OXHUIAHWUE, OUCIEPCHUS U
CTaHJapTHOE OTKJIIOHeHHWE. [Ipumepsl NPUMEHEHHsS MAaTeMaTH4eCKOro OXHMIAaHWA, B TOM YHCIE B
3ajjauax M3 MOBCEIHEBHOHN KM3HM. MaTeMaTHdecKkoe OXXHJIaHUe OWHAPHOM CllydyailHOH BeIMYHHBI.
MatemaTnuecKkoe OKMJAaHUE CyMMBI CIIyd4alHBIX BEJIMYMH. MaTeMaTndeckoe OXKUAAHWE U JUCIIEPCUs
reOMETPUUECKOr0 U OMHOMHUAIBHOTO paclpeieeHUH.

3akoH OONBLIMX YHCEN M €ro pojib B Hayke, mpupoje u oOmiectBe. BbIOOpouHBId MeTOx
HUCCIIEJOBAHUN.

[Ipumepsl HEMPEPBHIBHBIX CIy4allHbIX BeJIWYHH. [[oHATHE O TUIOTHOCTH pacmpeneseHus. 3agauu,
IIPUBOJAIINE K HOPMAJIBHOMY paclipezesieHuto. [Ionstue o HopManbHOM pacIpeiesIeHUH.

IVNIAHUPYEMBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yIbTaThl OCBOECHHS IPOrpaMMBbl yueOHOTO mpeameTa « MaTeMaTuka» XapakTepu3yloTCs:

I'paxnanckoe Bocnuranme:



c(OPMHUPOBAHHOCTHIO TPAKIAHCKON IO3MLUKM OOYYarOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO UJE€Ha POCCHHCKOTO
oOuiecTBa, NpPEACTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHHS pAa3JIMUHBIX CTPYKTYp, SBJICHWH, NpoLeayp
IPaKAAHCKOTO o0miecTBa (BBIOOPHI, ONPOCH! | 1IP.), YMEHHEM B3aHMOIEHCTBOBATH C COLIMAIILHBIMUA HHCTUTYTaMH B COOTBETCTBHU C
uX QyHKUUSAMHI U Ha3HAYCHUEM.

Hanl/IOTH‘leCKOe BOCIIMTaHHE:

c¢(hOPMHPOBAHHOCTHIO POCCUICKOM Tpa)JTaHCKOW HMJICHTUYHOCTH, YBXKECHHUsSI K MPOILUIOMY M HACTOSIIEMY POCCHICKOMN
MaTEeMaTHKH, IICHHOCTHBIM OTHOIIEHHEM K JOCTIKEHHSM POCCHMCKHX MAaTeMaTHKOB M POCCHHCKOW MaTeMaTH4eCKOW ILKOJIBI, K
HCTIONB30BAHUIO 9THX JOCTI)KEHHH B APYTUX HAayKaX, TEXHOJOTHX, chepax SKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHMSA

OCO3HAaHMEM JyXOBHBIX LIEHHOCTEH POCCHHCKOTO Haponaa; COPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO
MOBE/ICHUS, CBSI3AHHOTO C MPAaKTHYECKUM NPUMEHEHUEM JOCTHKCHHH HAYKU M JSSTENbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJa B IOCTPOEHHUE YCTOMIMBOTO Oy yIIEro.

JcTeTHYECKO0e BOCIUTAHME:

OCTCTUYCCKUM OTHOIICHUEM K MHUPY, BKIIKOYasd 3CTETUKY MATEMATUYCCKUX 3aKOHOMepHOCTeI71, O6LCKTOB, 3aja4, pemel—mﬁ,
paccyx(z[eHm‘v'I; BOCHHPUUMYHUBOCTBIO K MATEMATUYCCKUM aCIICKTaM Pa3JIMYHbIX BUAOB UCKYyCCTBA.

Pduzuyeckoe BOCIUTAHHUE:

c¢(hOPMHPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKIE 3HAHUS B HHTEPECax 340pOBOro U 6e3onmacHoro obpasa >KU3HH,
OTBETCTBEHHOT'0 OTHOILIECHHUS K CBOEMY 3I0POBBIO (3H0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHIATHI M OTAbIXA, PETyIspHAas
(u3nuecKas akTUBHOCTh); (PU3NUECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATUSAX CHOPTUBHO-03/I0POBUTEIILHOMN IESTEIBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAaHHWEM LEHHOCTU TPYIOJIIOOUS; MHTEPECOM K pa3iMuyHbIM cdepaM NpodeccHoHaTbLHON
JIeSITENIbHOCTH, CBSI3AHHBIM C MaTeMATHKOM U e€ MPUIIOKEHHSIMH, YMEHHEM COBEpPIIaTh OCO3HAHHBIM BEIOOp Oymymiel mpodeccun u
peann30BbIBaTh COOCTBEHHBIE >KW3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy O0Opa3oBaHHIO H
caM000pa30BaHMIO Ha TPOTSDKEHHHM BCEH JKM3HH; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHHHM IPAKTHYECKUX 3aaad
MaTeMaTHYECKON HaIllpaBJICHHOCTH.

IKO0JI0OrHYeCKOoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO OIKOJIOTMUECKOM KyJIbTYpHl, INOHHMMAaHHEM BIHSHHS CONUATbHO-)KOHOMHYECKHMX IIPOIECCOB Ha
COCTOSIHUE IPHUPOJHON M COLMANBHOW Cpeibl, OCO3HAHUEM IJI00aJbHOIO XapakTepa SKOJIOTHYECKHX Mpo0JieM; OpHUeHTalueld Ha
IIPUMEHEHHE MaTeMaTHIEeCKUX 3HAaHUK [UIs PEelIeHHs 3a/1ad B 00IacTH OKpYIKAIOMIeH Cpeabl, INIAHUPOBAHMUS MOCTYNKOB U OLIEHKH
MX BO3MOXHBIX TIOCJICACTBUM 1JIs1 OKPYXKAIOLIEH Cpebl.

HeHHOCTI/I HAYYHOI0 IO3HAHUA:

C(bOpMPIpOBaHHOCTI)IO MHUPOBO33pCHUA, COOTBETCTBYIOLIETO COBPEMCHHOMY YPOBHIO Pa3BUTUA HayKU H 06HI€CTB6HHOI7I
IPaKTUKH, TIOHUMaHUEM MaTeMaTHYECKOU HayKHd KakK C(’pepm YEeJI0BEYECKOMN JACATCIIBHOCTH, DTAIlOB e€ Pa3sBUTHA U 3HAYMMOCTHU IJIA
Pa3sBUTUA LUBUIN3ALUH; OBJAACHHUEM A3BIKOM MAaTCMAaTUKU U MaTEeMaTU4YECKOU KyJ'ILTypOfI KakK Cp€ACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTBIO OCYIICCTBJIATE MPOCKTHYIO U UCCIEA0BATECIBCKYIO ACATCIIbHOCTD NHAUBUAYAJIbHO U B TPYIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTo mpenmera «MaTeMaTHKa» XapaKTepu3yrTCs OBJIaJICHHEM
YHHUBEPCATIbHBIMUI HO3HABAMEIbHBIMU OCUCEUAMY,  YHUBEPCANLHOIMU — KOMMYHUKAMUBHBIMU — OCUICGUAMY,  VHUBEPCATbHbIMU
De2yIAMUBHbIMU OetiCIEUAMIU.



1) Vuueepcanvhole noznasamenshoie oeticmeusi, obecneuusarom Gopmuposanue 6A306bIX KOZHUMUBHbIX NPOYECCO8
obyuarowuxcs (0ceoeHue Menmoo08 NO3HAHUS OKPYICAIOUE20 MUpd, NPUMEHEHUe JI02UHECKUX, UCCIe008amenbCKux onepayutl,
YyMeHuil pabomamu ¢ uHopmayueti).

ba3oBble Joruueckue AeiiCTBUA:

BBISIBIISITH U XapaKTEPU30BATh CYNICCTBEHHBIC MPU3HAKH MATEMATHYECKHX OOBEKTOB, MMOHSATHM, OTHOIICHHUH MEXIy MOHATHIMU;
(bopMyIMpOBaTh OTIPEAEIEeHIs TIOHSTHIA;, YCTaHABIMBATD CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIUKM, OCHOBAHHS I 0000IIEHHS 1
CpaBHEHMSI, KPUTEPUH ITPOBOIMMOIO aHAIN3A;

BOCIIPHHUAMATH, (OPMYJIMPOBATh W MPEOOPA30BBIBATH CYXKICHHUS: YTBEPAWTENbHBIE W OTPHUIATEIBHBIE, €IMHHUYHbIE, YACTHBIC H
0011ue; yCIOBHBIE,

BBISBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U MPOTHBOPEYNs B (aKTax, JaHHBIX, HAOIIOMCHUIX U YTBEPKICHHUAX;
npe/yiaraTh KPUTEPUH JJIS BBISIBIICHHS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

JIeNaTh BBIBOIBI C KCIIOJL30BAaHMEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W HHAYKTHBHBIX YMO3AKIIOUYCHHH, yMO3aKIIOUYCHHH I10
AHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIBHO JIOKAa3aTelIbCTBA MATEeMaTHUECKHX YTBEP)KICHHUH (IpsAMble W OT NPOTUBHOIO), BBICTPAUBATh
apryMEHTALHIO, TPUBOJUTE IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBEIBATE COOCTBEHHBIE CY)KIECHHS U BEIBOJIBI;

BBIOMpaTh CIIOCO0 pelieHus y4eOHO# 3amaun (CpaBHHBATh HECKOJBKO BApPUAHTOB PELICHHUS, BHIOMPATh HauboJiee MOIXOASIIHHA ¢
Y4ETOM CaMOCTOSITEIBHO BBIICIICHHBIX KPUTECPHEB).

ba3oBble ncciienoBare/bCKUeE AeiCTBUS:

UCTIONB30BaTh BONPOCHI KAaK HCCIEHOBATENLCKMH HMHCTPYMEHT MO3HAHMSA; (OPMYyIHPOBaTh BONPOCH], (HKCHUPYIOIIUE
MIPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y, ApPryMEHTHUPOBATh CBOIO ITO3HUIIMIO,
MHEHUE;

IIPOBOJIUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIA HKCIIEPUMEHT, UCCIIEI0OBAHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOro
00beKTa, SIBICHUS, IPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMU;

CaMOCTOATENBHO (HhOpMyYIPOBaTh 0000IIEHHS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOIEHHS, UCCIIE0BaHMS, OIICHUBATD
JIOCTOBEPHOCTH NMOJIYYEHHBIX PE3yJbTATOB, BEIBOJOB M 0000IIEHHH];

IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BbIJIBUTATH MPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

PaGoTa ¢ unopmanmeii:

BBISBIIATH AeUIMTH HHGOpMaNNH, TaHHBIX, HEOOXOIUMBIX AJIsI OTBETA HAa BONPOC M VIS PEIICHHUS 3aJa4H;

BbIOMpaTh HMHGOPMALMIO W3 HCTOYHHKOB pPA3JIMYHBIX THUIIOB, AaHAIW3UPOBaTh, CHUCTEMAaTH3UPOBaTh W HHTEPIIPETUPOBATH
nH(OPMALIMIO PA3INYHBIX BUIOB U (HOPM IPEICTABICHNUS;

CTPYKTYPHUPOBaTh HHGOPMALIUIO, IPEICTABIATE €€ B pa3IM4YHbIX (hopMax, WILTIOCTPUPOBAThH rpaduuecKy;

OILIEHHMBATh HAJEKHOCTh HH(POPMALIMH IO CAMOCTOSITENILHO C(HOPMYIHPOBAHHBIM KPUTEPHSM.

2) VhusepcanvHbie KOMMYHUKAMUGHbLE Oelicmeus,  0Oecneuusaom  CcQOPMUPOBAHHOCMb — COYUANbHBLIX — HABLIKOS
obyuarowuxcs.

Oomenue:

BOCIIPUHUMATH B (HOPMYJIMPOBATH CYXKICHUS B COOTBETCTBUH C YCJIOBUSIMU M LIENISIMH OOILEHUS; SICHO, TOYHO, TPAaMOTHO BBIP)KATh
CBOIO TOYKY 3pEHHMS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0 XOJy pELIeHUs 3aJadd, KOMMEHTHpOBATh
MOJIyYEHHBIH pe3yJIbTarT;
B X0/1¢ 00CYXKJEHHUS 3a[aBaTh BOIPOCHI 110 CYIIECTBY OOCYXIaeMOH TeMbl, IPOOJIEMBbI, pelaeMoi 3a1a4yM, BBHICKA3bIBATh WIEH,
HalleJIeHHbIE HAa MOMCK PEUIEHHS; CONOCTABIATh CBOM CYXKICHHUS C CY)KICHUSMH IPYTHUX YYaCTHUKOB AMAJIOra, OOHApPY>KHBATh
pa3nu4ue U CXO/ACTBO MO3ULUIL; B KOPPEKTHOU (hopme HopMyIMpoBaTh pa3HOIIacus, CBOM BO3PAXKEHUS;
NPEACTABIATh PE3yJbTaThl PELICHHs 3aJadd, JKCICPHUMEHTa, HCCIEeNOBaHMs, NPOEKTa; CaMOCTOSATENIBHO BHIOMpATh (Gopmar
BBICTYIIICHUS C yYETOM 3a/1a4 IPE3eHTalH U OCOOCHHOCTEH ay TUTOPHH.

CoTtpyaHunyecTBo:

MOHMMATh M HCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYaTbHOW PabOTHI MPHU PElICHHH y4eOHBIX 3a1ad; MPUHUMATD
LeJb COBMECTHOW JESTEIbHOCTH, IUIAHMPOBATh OPraHU3allMI0 COBMECTHOI paboThI, pacmpeaessiTh BUIBI paboT, JOrOBapUBATHC,
00CYXaTh MPOLIECC U PE3YNIBTAT PA0OTHI; 00001IaTh MHEHUS HECKOJIBKHX JFOICH;

Y4acTBOBaTh B IPYHIIOBBIX opMax paboTsl (00CYkIeHHs, 0OOMEH MHEHHI, «MO3TOBBIC ITYPMbD)» M WHBIC); BHIMOJIHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JIEWCTBHUS C APYTUMH WICHAMH KOMAaH/Ibl; OLICHUBATh KAYeCTBO CBOETO BKJIaJa B OOLIMIl IPOAYKT
[0 KPUTEPHSIM, C(HOPMYIHPOBAHHBIM yYaCTHUKAMH B3aUMOJCHCTBHSI.

3) Vnusepcanvhule pecynamuenule oeiicmsus, obecneyusaom gopmuposanue CMBICTI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.



CaMoopraHmaunﬂ:

COCTaBJIATH ILIaH, AJITOPUTM PELIEHUs 3a7]a4l, BLIOUpPATh CI0CO0 pELIEHNUs] ¢ Y4ETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apIyMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHNH C y4ETOM HOBOH HH(OPMAIIHHL.
CaMOKOHTPOJIb:

BJIaJICTh HABbIKAMU IO3HABaTEJILHONH pedIeKCHH KaK OCO3HAaHHs COBEpIIAEMbIX JIEHCTBUII M MBICIUTEIBHBIX IPOIECCOB, HX
PE3yNBTAaTOB; BIAJETh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIPOLiecca U pe3ysIbTaTa peleH s MaTeMaTHIeCKO! 3a1aum;
MIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPHU PELICHUM 3a[aud, BHOCHTh KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE
HOBBIX 00CTOSITENBCTB, JAHHBIX, HAWAEHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa LENU U YCJIOBUSAM, OOBSICHATH NMPUYHMHBI JOCTHKECHUS WM HEIOCTH)KEHUS PE3yJbTaToOB
JIeSITENIbHOCTH, HAXOANUTh OLIMOKY, AaBaTh OLEHKY NPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDI

10 KJIACC

Yurath u CTPOUTH Ta6J'II/II_[I>I " ajuarpaMmbl.

OnepupoBaTh MOHATHAMU: CpefHee apu(pMeTHYecKoe, MelnaHa, HauOoJbllee, HAaMMEHbIee 3HAYCHUE, Pa3Max MaccHBa
YHCJIOBBIX JTAaHHBIX.

OnepupoBaTh MOHATHAMM: CIy4YalHBIH OKCHEPUMEHT (ONBIT) M ciay4ailHOe COOBITHE, 3JIEMEHTapHOE COObITHE
(9MeMeHTapHBIH UCXOM) CIIyYaiHOTO OIBITA; HAaXOAUTH BEPOSTHOCTU B OMBITAX C PAaBHOBO3MOKHBIMU CITyYalHBIMH COOBITHSIMH,
HaXOJUTh U CPAaBHUBATH BEPOATHOCTH COOBITHI B M3YYEHHBIX CIy4alHBIX SKCIIEPUMEHTAX.

Haxonuts u dopmynupoBaTh COOBITHS: IepecedeHue W OOBEIMHEHUE IaHHBIX COOBITHH, COOBITHE, NMPOTHUBOIOJIOKHOE
JTAHHOMY COOBITHIO; TIOJIb30BaThCs AUArpaMMaMu Didiepa U POpPMYIIOi CII0KEHHs BEPOSTHOCTEH MPH PELICHNH 3a/1ay.

OHepI/IpOBaTB TIOHATUAMMU: YCIIOBHAsA BECPOATHOCTH, HE3aBUCHUMBIC CO6I>ITI/I}I; HaxoguThb BCPOATHOCTHU C MMOMOIIBIO IpaBHIa
YMHOXEHHS, C IOMOLIBIO I€PEBa cnyqaﬁﬁoro ombITa.

[TpumeHATH KOMOMHATOPHOE IPABUIIO YMHOXKEHHS IPH PEIICHNUH 3a1ad.

OnepupoBaTh NOHATHSAMH: HCIBITAHWE, HE3aBUCHMBIC HCIBITAHMS, CEpUsl WCIBITAaHWH, ycmex M Heyjaada,; HaXOIHUTh
BEPOSATHOCTH COOBITHMII B CEpUM HE3aBUCHMBIX HCIBITAHUH /IO IHEPBOrO YCIeXa; HAaXOJUTh BEPOSTHOCTH COOBITHII B cepuu
ucnelTanuil beprymmm.

OnepupoBath NOHATUAMU: CIydaiiHasi BEJIMYHHA, paclpeielieHUe BEpOsTHOCTEH, AMarpaMMa pacipeieIeHusl.

11 KJIIACC

CpaBHI/IBaTI) BEPOATHOCTHU 3HAYCHUI Cﬂy‘{aﬁHOﬁ BCJIMYHMHBI 11O pacOpeACJICHUIO UJIK C IOMOUIBIO AUarpaMm.



OHepI/IpOBaTB TIIOHATUEM MATEMATUYCCKOIro0 OXHWUIAAaHWUA, NPUBOAWUTH NPUMEPBI, KaK MNPUMCEHACTCI MAaTCMaTHYCCKOC
OXXUIAHUC cnyqaﬁﬂoﬁ BCJIMYMHBI HAXOAUTh MaTEMATUUCCKOC OKHUJAaHUE 1O JaHHOMY pacrpE€aCICHUIO.

HNmets MpEACTABJICHNUE O 3aKOHE OOJIBIINX YHCEIL.

Wwmets npezacraBieHre 0 HOPMaIbHOM paclpeIe/ICHUH.

TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
o AMMCHOBAHUEC pa3acCiOB U TEM OJIMYCCTBO 4aCoOB JICKTPOHHBIC (1M
N H K 5
/I IIPOrpaMMBI Bcero Konutponsnsle — IIpakrnueckue 0bpa3oBaTeIbHbIC
paboThl paboThl
1 IpencrapneHue NaHHBIX Y ONHUCATEIbHAS CTATHCTUKA 4
2 CityuaiiHble OIBITHI U CIIy4ailHbIE COOBITHS, OIBITHI C 3 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH HCXOJAMH
3 Omnepanyn HaJl COOBITHAMH, CIIOKEHHE BEPOATHOCTEH 3
4 VcaoBHas BEpOATHOCTD, AEPEBO CIYYAHHOTO OTIBITA, 6
(bopMyI1a HOJHOM BEPOATHOCTH M HE3aBHCHMOCTD
coOBITHI
5 OneMeHTH KOMOMHATOPHKH 4
6 Cepun nocne10BaTeNbHbIX UCIIBITAHUN 3 1
7 CryuaiiHple BeTUYUHBI M pAaCIpeaeIeHUs 6
8 O6001menne 1 CHCTeMaTH3aNusT 3HAHH 5 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
No  HaummeHoBaHue€ pa3ielioB U TEM KonnuectBo yacos DnektpoHHbIe (Udp
n/m [IPOrpaMMBbI Bcero KoHnTtposbHbIe [IpakTrnueckue 00pa3oBaTeIbHEIC P&
paboThI paboThI
1 MaremaTnueckoe 0XXHUJaHue cIydaiHoN 4
BEJIUYHHEI
2 Jucnepcus 1 CTaHIAPTHOE OTKIIOHEHHE 4 1
CITy4JaiHOUM BEINIHHBI
3 3akoH 6ONBIINX YHCET 3 1
4 HemnpepriBHble cirydaliHbie BETHUNHBI 2
(pacnpeneneHust)
5 HopmansHoe pacnpeneneHus 2 1
6 IToBTopenue, 06001EeHUE U 19 2
cHCTeMaTU3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
IMPOT'PAMME
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KomaunuectBo yacos ara ONEKTPOHHEIC
Y
n/n Bcero Koutponbubie IIpaktudeckue H3YHICHHA obpazoBaT:
paboThl paboThl pecyp
1  IlpexncraBneHue NaHHBIX C HOMOLIBIO TAOIHI] U 1
JnarpamMm
2 Cpennee apupmeTnieckoe, MeIMaHa, 1

HauOoJIbIlIee U HAaMMEHbIIIee 3HAYCHUS, pa3Max,
JHCHepcusi, CTaHAapTHOE OTKIOHEHHE YHCIOBBIX
HabopoB

3 Cpennee apudpmMeTHdecKoe, Me1UaHa, 1
HauOoJIbIIee U HAUMEHbLIIee 3HAUCHHUS, pa3Max,
JICTICPCHS, CTAaHAAPTHOE OTKIOHCHHUE YHCIIOBBIX
HaOOpOB



Ne Tema ypoka KonuuecTBo yacos Jata  DIeKTpOHHBbIE
n/n Bcero Koutponbubie IIpaktndeckne H3YHICHHA obpa3oBaT:
paboThl paboThl pecyp

4 Cpennee apupmeTniyeckoe, MeIMaHa, 1
HanOOJIbIIICe ¥ HAMMCHBIIICE 3HAYCHHS, Pa3Max,
JCIIePCHsl, CTAHNAPTHOE OTKIOHESHHUE YHCIOBBIX

HaOOpOB

5 Crny4aiiHble 9KCIIEPUMEHTBI (OTIBITHI) U 1
CitydaiiHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(rcxopl)

6 BeposaTHOCTH ciy4aitHOro coOBITHSI. 1

BeposaTHocTH COOBITHIA B OIIBITaxX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHAMU

7 BeposTHOCTS clly4aifHOTO COOBITHSL. 1 1
IIpakTudeckas pabora

8 Onepanuu HaJ COOBITUSIME: TIEpECEUCHHE, 1
00beTMHEHUE COOBITHI, IPOTUBOIIOJIOKHBIE
coObITHs. J{narpamMmsr Ditiepa

9 Onepanuu HaJ, COOBITUSIME: TIEpECEUCHHE, 1
00beTMHEHUE COOBITHIA, IPOTUBOIIOJIOKHBIE
coObITHs. JlnarpamMmsl Ditiepa

10 Popmyna ciaoxeHHUst BEPOSTHOCTEH 1
11 VYcioBHas BEpOATHOCTb. Y MHOKEHHE 1
BepoATHOCTEH. JlepeBo Ciry4aifHOro
JKCIIEPUMEHTA
12  VYcioBHast BEpOATHOCTb. Y MHOKEHHE 1
BepoATHOCTEN. JlepeBo CirydaifHOro
JKCIIEPUMEHTA
13 VcaoBHas BEpOSTHOCTh. Y MHOKEHUE 1
BepoATHOCTEN. JlepeBo CirydaiiHOro
JKCIIEPUMEHTA
14 ®opmyna noaHoil BEpOATHOCTH 1
15 Popmyna noaHOH BEPOSATHOCTH 1
16 Popmyna nonaHoii BepositHocTH. HezaBucumble 1
coObITUS
17 Konrponrnas pabora 1 1
18 KombunaTopHOE NpaBUI0 yMHOKEHHS 1
19 TIlepectanoBku u dakTopHan 1
20 Ywucno coueranuit 1
21 Tpeyronsuuk ITackans. @opmyna 6MHOMA 1
Herorona
22  bBunapHIi ciy4aiiHBIH ONBIT (MCTIBITAHKE), YCTIEX 1
u HeyJada. HezaBucumble ucnbitanus. Cepus
HE3aBUCHMBIX MCIIBITAHUMN 10 IEPBOTO ycrexa
23 Cepus He3aBHCUMBIX MCTIBITaHUN BepHyum 1
24 Cepus He3aBUCUMBIX ucnbITaHuil. [IpakTuueckas 1 1
paboTa ¢ UCIOIb30BAaHUEM HIIEKTPOHHBIX TaOJIUIL
25 Cnyuaiinas BenuuuHa 1
26 Pacnpenenenue BeposTHOCTEM. JIuarpamma 1
pacrpezeneHus
27 CymMa 1 IpOU3BEICHHUE CIIy4aliHbIX BEJIMYMH 1
28 CymMa U IpOu3BEICHHUE CIIyYaliHbIX BEIMYMH 1
29 Ilpumepsl pacnpenesicHuii, B TOM YUCie 1

TC€OMETPUIECKOC U OMHOMHATBHOE

3(0 IIpumepsl pacnpelencHuii, B TOM YHUCIe 1
TreoMeTpUUECKOEe U OMHOMHATIBHOE

31 IloBropenue, 06001mIEHNE U CUCTEMATH3ALIUS 1



Ne Tema ypoka KonuuecTBo yacos Jara
n/n Bcero Koutponbubie IIpaktndeckne H3YHICHHA
paboThl paboThl
3HAHHUH
32 IloBropenue, 0000IIEHNE U CUCTEMATH3ALIUS
3HaHUH
33 MHrorosast kOHTpoIbHAs paboTa 1
34 TIloBropenue, 0600mEHNE U CHCTEMATH3AINS
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 2 2
11 KVIACC
Ne Tema ypoka KonnaecTBo yacos Hara
/1 Bcero Konrtponbenbie [Ipaktnyeckue H3YICHHA
paboThl paboThI
1 IToBTOpeHnue, 06001IeHHE, CUCTEeMATH3alLlUs 3HAHUH.
CiyuaifHble OMBITH U BEPOSTHOCTH CITy4YailHBIX
coObITHii. Cepuy HE3aBUCHMBIX MCIIBITAHUN
2 IToBTOpeHnue, 06001IeHHE, CUCTEeMATH3alUs 3HAHUH.
CryuaifHble ONBITH U BEPOSTHOCTH CITy4YalHBIX
coObITHii. Cepuy HE3aBUCHMBIX MCIIBITAHUN
3 IToBTOpenue, 06001IeHHE, CUCTEeMATH3allUs 3HAHUH.
CiyuaifHble ONBITH U BEPOSTHOCTH CITy4YalHBIX
coObITHii. Cepuy HE3aBUCHMBIX MCIIBITAHUN
4 IToBTOpeHnue, 06001IeHHE, CUCTEeMATH3alUs 3HAHUH.
CiyuaifHble OMBITH U BEPOSTHOCTH CITy4YailHBIX
coObITHii. Cepuy HE3aBUCHMBIX MCIIBITAHUN
5 Ilpumepsl npuMeHEHHs MATeMAaTHIECKOTO OJKHIAHHSA
(cTpaxoBaHnue, JoTEpEs)
6  MaremaTnueckoe OXXHIAHHE CYMMBI CITy4alHBIX
BEJINYUH
7  MaremaTnueckoe OKHIaHHE TEOMETPUIECKOTO U
OMHOMHAIEHOTO paclpeIeIeHUH
8  Maremarudeckoe 0XHAAHUE TEOMETPHIECKOTO U
OMHOMMAJIEHOTO PaCpeIeIeHUH
O  Jlucuepcus U CTaHZAPTHOE OTKIIOHCHHUE
10 Hucnepcus U CTaHAApPTHOE OTKJIOHEHHE
11 HAucnepcuu reoMeTpHYecKOro 1 ONHOMHAIEHOTO
pacmpeneneHus
12 Ipaktudeckast paboTa C UCIIOIb30BAHUEM 1
ANEKTPOHHBIX TAOJIHI]
13 3axoH GonblIuX uKcell. BeloopouHblil MeTo
Uccie10BaHui
14 3axon Gonbmux yucen. BEIOOpouHbIH MeTO
HCCIeI0BaHUH
15 IIpaktHueckas paboTa ¢ UCIONB30BaHUEM 1
3JIEKTPOHHBIX TaOJIHUI]
16 HWrorosas koHTpoIbHAs paboTa 1

17 IIpumeps! HEMPEPHIBHBIX CIIyJaifHBIX BETUYHH.
OyHKIMS IUIOTHOCTHU pacnpeaeneHus. PaBHomepHoe
pacIipeieNieHne 1 ero CBOMCTBa

18 IIpumeps! HEMPEPHIBHBIX CIIyJaifHBIX BETUYHH.
OyHKIMS IUIOTHOCTHU pacnpeaeneHus. PaBHomepHoe
pacIpeieNieHne 1 ero CBOMCTBa

19 3anaum, NpUBOJALIME K HOPMAJIEHOMY
pacnpenencHuio. OyHKIUSA NIOTHOCTH U CBOMCTBA
HOPMAaJIbHOTO PACIIPEIEICHHS

ONEKTPOHHBIE
o0OpazoBart

peECyD!

DIIEKTPC
udpc
obpazoBa
pecyi



Ne Tema ypoka KonuuecTBo yacos Jara DneKTpe

n/n Bcero Kontponbubie Ilpaktnueckue H3YUCHHA L
paboThl paboThl obpa3osal
pecyr
20 Ilpaktudeckas paboTa ¢ HCIOIb30BAHUEM 1 1
AJIEKTPOHHBIX TaOJIHUI]
21 IloBropenue, 0600ImeHNe U cUCTEMATH3ALMS 3HAHUH. 1
OrnmcarenbHas CTATUCTHKA
22 IloBropeHue, 06001IEHHE U CUCTEMATU3ALMs 3HAHUH. 1
OmnmcatenpHas CTaTUCTHKA
23 IloBropenue, 0600IIEHIE U CHCTEMAaTH3AIH 3HAHIH. 1
OnBITH C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITHAMHU
24 TloBropeHue, 0600IIEHHE U CUCTEMATU3ALMs 3HAHUH. 1
OmBITHI C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
25 IloBropenue, 06001IEHHE U CUCTEMATU3ALMS 3HAHUH. 1

Berrunciienue BeposiTHOCTEH COOBITHI C
MpUMEHeHUuEeM (GOPMYJ U rpapUIecKUX METO/IOB
(KoopauHATHAS TIpsiMast, IEPEeBoO, TuarpaMmma Diiiepa)

26 IloBropenue, 0600IIEHIE N CHCTEMATH3AIHS 3HAHUH. 1
BerancneHue BeposSTHOCTEI COOBITHIT C
npuMeHeHueM GopMyII U TpahuIecKux METOJI0B
(xoopauHaTHAs NpsAMasi, AepeBo, 1uarpamma Diepa)

27 IloBropenue, 06001IEHHE U CUCTEMATU3ALMS 3HAHUH. 1
Berrunciienue BeposiTHOCTEH COOBITHI C
IpuMeHeHueM GopMy U rpapUIecKuxX METON0B
(KoopauHATHAS TIpsiMast, IEPEeBO, TuarpaMmma Diiiepa)

28 [IloBropenue, 0600IIEHIE N CHCTEMATH3AIH 3HAHIH. 1
BerancneHue BeposSTHOCTEI COOBITHIT C
npuMeHeHueM GopMyII U TpahuIecKux METOJI0B
(xoopauHaTHAs NpsAMasi, AepeBo, nuarpamma Diepa)

29 TIloBropeHue, 0600IIEHHE U CUCTEMATU3ALMS 3HAHUH. 1
CryuaiiHple BeTUYUHBI U pAaCIpeaeICHNUS

3(0 Ilosropenue, 0606mUIeHNE U CHCTEMATH3AINS 3HAHHUHA. 1
CuryuaiiHble BEIUUUHbI U pacIpeAeIeHUs

31 Ilosropenue, 00606LIEHNE U CHCTEMATH3AINS 3HAHHUH. 1
MaremaTtrueckoe 0XXHIaHUE CITy4YafHOW BETHINHBI

32 Tlosropenue, 06061IeHNE U CHCTEMATH3AINS 3HAHHUH. 1
MaremaTHyecKoe 0XKHIAHUE CIy4aHHON BEIMYMHBI

33 Hroroas KOHTpONIbHAs paboTa 1 1

34 IloBropenue, 0000IEHUE U CUCTEMATH3aLMs] 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 34 2 3

YYEBHO-METO/IMYECKOE OBECITEYUEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI 111 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHN

HNHTEPHET

®IrBHY «HCcTUTYT cTpaTernn passutusa obpasoBaHua»

HOSACHUTEJIBHAS 3ATIMCKA

Pabouas nporpamma yue6Horo Kypca «I'eomerpus» 6azoBoro ypoBHs Juist oOyyaromuxcst 10 —11 kiaccoB pazpaboTana Ha
ocHoBe DenepanbHOro rocy1apCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CpefHero obmero oopa3oBanus, ¢ y4éTOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHMH, MPEIbABISIEMbIX K MaTEMaTHYECKOMY 00pa30BaHUIO, U TPaIUIMKA poccuiickoro odpasoBanus. Peanusanus
IPOrpaMMBl  00ECIEYNBAET OBJAJCHUE KIIOUEBHIMH KOMIETCHLMSIMH, COCTABAIOIIMMHM OCHOBY [UII CaMOpPa3BUTHS U
HETPEephIBHOTO  00pa30BaHUs, IIEJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JIMYHOCTHOIO W IIO3HABATEILHOIO PAa3BUTUS JIMYHOCTU
00y4aroImuXCs.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca TE€OMETPHMHM Ha YpOBHE cpenHero oOmero oOpa3oBaHHs OOYCIIOBIICHA TPAKTUYECKOM
3HAYUMOCTBIO METANPEJAMETHBIX M MPEAMETHBIX PE3YJbTATOB OOYYEHHs T€OMETPUU B HANPaBICHHH JHMYHOCTHOTO Pa3BHTHS
oby4aromuxcst, (GpopMupoBaHUs (HYHKIHOHAIBHOW MAaTEMAaTHYECCKOH TPAMOTHOCTH, HW3YYCHHUs IPYTHMX YYEOHBIX JUCLHUIUIHH.
PasButue y oOyd4arommxcsi NPaBUIBHBIX MPEJCTABICHUN O CYNIHOCTH W MPOHCXOXKACHHH Te€OMETPUYCCKHX abCTpakIu,
COOTHOLICHHH PEAIBHOTO M HACAIBHOIO, XapaKTepe OTPAKEHUSI MATEMAaTHIECKOW HAyKOW SIBICHUI W IPOLIECCOB PEATBHOTO MHUpa,
MeCTe T€OMETPUH B CUCTEME HAayK M POJM MATEeMAaTHYECKOrO MOJCIMPOBAHUS B HAYYHOM MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET



(bOpMPIpOBaHI/IIO HAay4qYHOr0 MHPOBO33PCHHSA YYAIIUXCsA, a TaKKE€ Ka4eCTB MBIIJICHUS, HEOOXO0JUMBIX JUId - ajantraigyuu B
COBPEMEHHOM oOIecTBe.

T'eomerpus siBIsieTCs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE cpelHero oOmiero o0pa3oBaHMs, TaK Kak o0ecreYrBacT
BO3MOXKHOCTb M3Y4CHHUS KaK AUCIUIUTHH €CTECTBCHHO-HAYYHOW HAMPABICHHOCTH, TaK U TyMaHUTAPHOM.

Jlornueckoe MBIIUICHUE, (bopMMpyeMoe Ipu HU3Y4YCHUU 06y‘IaIOHII/IMI/IC$I MOHATUHUHBIX OCHOB reoOMETpUU U MOCTPOCHUU
LECIMOYKH JIOTHYCCKUX yTBep)KI[eHI/II\;I B XOIC PCHICHHA TCOMETPUYECCKHUX 3ada4d, YMCHHUEC BBIIBUTaTb W OIIPOBEPIraTb THIIOTE3BI
HEIOCPEACTBEHHO UCIIOJIL3YIOTCA IMPU PEHICHUHU 3a/la4 €CTECTBEHHO-HAYYHOI'O LIMKJIa, B YaCTHOCTHU U3 KypcCa (I)I/I3I/II(I/I.

YMeHue OpHEeHTHPOBAThCS B IPOCTPAHCTBE WMIPAET CYLIECTBEHHYIO POJIb BO BCeX OONACTIX AEATEILHOCTH YeJOBEKa.
OpueHTanusi 4esioBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €r0 COLHUAJIBHOIO ObITHS, (GopMa OTpaskeHUs
OKpPY’KalOIIero MHUpa, YCIOBHE YCIEIIHOIO II03HAHMUS W AaKTUBHOrO IpeoOpa3oBaHus aedcTBUTEeNbHOCTH. OrnepupoBaHue
IIPOCTPAHCTBEHHBIMHA 00pa3aMu OOBEAMHSET pa3Hble BHABI Y4YeOHOH W TPYHOBOH HEATENbHOCTH, SBISETCS ONHHM W3
po¢heCCHOHANBHO BaXXHBIX Ka4eCTB, [I03TOMY aKTyallbHa 3a/1a4a (JOpMHUPOBAHUS Y 00yUarOIUXCS IPOCTPAHCTBEHHOT'O MBIIIJICHUS
KaKk Pa3sHOBUIHOCTU OOpasHOro MBIIUIEHHS — CYLIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K MPAKTHYECKOH HEATEIBHOCTH IO
MHOTHM HarpaBlICHUSM.

Lenp ocBoeHust mporpamMMbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE o0ydyeHHs — 00meoOpa3oBareNbHOE U
OOIIEKYIETYPHOE pa3BUTHE 00ydaromuxcs yepe3 obecrnedeHrne BO3MOXKHOCTH NIPHOOPETEHNsT M HCIOJIb30BAaHMS CHCTEMATHYECKUX
reOMETPUYECKUX 3HAHUN W JEHCTBHUH, CIeUU(PHUYHBIX T€OMETPUHM, BO3MOXXHOCTU YCIEIIHOTO IPOAOJDKEHUS O0pa3oBaHUS IO
CHELMAIBHOCTAM, HE CBA3aHHBIM C ITPUKIIAJHBIM HCIIOJIb30BAHUEM I'€OMETPHH.

IIporpamMa 1o reoMeTpun Ha 0a30BOM YpOBHE NpeIHa3HAuCHA IJisl OOYYArOMIMXCs CPEJHEH HIKOJBI, HE HUCIBITHIBABIIMX
3HAYMTENILHBIX 3aTPyIHCHUH Ha YPOBHE OCHOBHOTrO 00Iero oOpasoBanus. Takum oOpazom, oOydvaroiuecs Ha 0a30BOM ypOBHE
JOJDKHBI OCBOUTH OOLIME MaTeMAaTHYCCKHE YMCHHMS, CBSI3aHHBIC CO CIICHU(HUKON TeOMETPUH M HEOOXOOUMBIC IS JKHU3HU B
COBpEeMEeHHOM obmiecTBe. KpoMe 3TOro, OHH HUMEIOT BO3MOXKHOCTh H3Y4YHTh T€OMETPHUIO Oojiee TIyOOKO, €Ci B JalbHEHIIeM
BO3HHKHET HEOOXOJMMOCTh B TCOMETPHICCKHX 3HAHMSX B IPO(PECCHOHANBHON ESITEIBHOCTH.

JlocTibkeHne Iesd OCBOEHUS TPOrpaMMbl OOECIICUMBACTCS PELIEHWEM COOTBETCTBYIOIIMX 3ajad. [IpHopuUTeTHBIMU
3aJauyamMu 0OCBOeHHUs Kypca «I eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBisoTCS:

(hopMHpOBaHHE NPECTABICHHUS O TECOMETPUH KaK YaCTH MUPOBOW KYJIbTYPhI H OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIHUM MHPOM;
(opMUpOBaHUE TPEACTABICHUS O MHOTOTPAHHMKAX M TellaX BpallleHUS KaK O BAXKHEHIIMX MAaTeMaTHYEeCKUX MOJEISX,
MO3BOJISIFOLIIUX OMUCHIBATH U U3Y4aTh Pa3HbIC SIBJICHUS OKPYIKAIOIIETO MUPA;

(hopMUpOBaHKE YMEHUS paclio3HaBaTh HAa YEPTEkKAX, MOJCIISAX U B PEaIbHOM MUPE MHOTOTPAHHHUKH U TEJIa BPAIICHUS;

OBJI/ICHUE METOJAMH PEIICHHS 3a/]a4 Ha TIOCTPOCHUS Ha M300paKEHHSIX MPOCTPAHCTBEHHBIX QUTYD;

(opMUpOBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMH IOHSATHUSMH O MHOTOTPAaHHMKAaX W TelaX BpalICHHS M WX OCHOBHBIMU
CBOICTBaMU;

OBJIaJICHUE aNTOPUTMaMHU PEUICHHUS OCHOBHBIX THUIIOB 3a/a4; (POPMUPOBAHUE YMEHUS MPOBOJUTH HECIOXKHBIC JOKa3aTEIbHBIC
paccyXJIeHuUs B XOJIe PELICHUS] CTEPEOMETPHUYECKHX 3a/1a4 M 33/]a4 C MPAKTHUECKUM COJICPIKAHUEM,

Pa3BUTHE HMHTEIUICKTYallbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0YyYaroUIMXcCsl, MO3HABATEIBHOW aKTHMBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHHS,

(dopmupoBaHue (YHKIHOHAILHOW TPAMOTHOCTH, PEJICBAHTHOIN T'€OMETPHU: YMEHHE PAClIO3HABATH MPOSBICHUS FE€OMETPHUYCCKHX
MOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX JKU3HECHHBIX CUTYalUsSX W MPU U3YYCHHUU JPYTUX Y4eOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCMOCTEH M 3aKOHOMEPHOCTEH, (JOPMYJIMPOBATh MX Ha SI3bIKE TEOMETPHUU U CO3/[aBaTh F€OMETPHUYCCKHE MOJICIH,
MPUMEHATh OCBOCHHBIN TEOMETPUYECKHIA ammapar JUlsl PelieHHs NPaKTUKO-OPUEHTUPOBAHHBIX 3aJlad, HHTEPIPETHPOBATh U
OIICHUBATH TIOJY4YCHHbBIC PE3yIbTATHI.

OTnMYUTENHHON O0COOCHHOCTBIO MPOTPAaMMBI SBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUH B Hadasle ero W3ydeHWs 3ajad,
pelaeMpIX Ha ypOBHE HHTYUTHUBHOT'O IIO3HAHUS, U ONPEIeNIEHHBIM 00pa30M OpraHn3oBaHHas paboTa HaJl HUIMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBILIUICHUS, CTUMYJIHUPYET NPOTEKaHUE MHTYUTHBHBIX IIPOLIECCOB, MOTHBUPYET K
JJIbHEeHIIeMy H3y4eHHIO ITpeMeTa.

[IpennoureHue oTAAETCS HATJISAIHO-KOHCTPYKTUBHOMY METOJY OOYYeHHs, TO €CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH
OCHOBE YYBCTBEHHOCTH IIPEAMETHO-IPAKTUUECKOI IeATeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Yy yJalIuXcs B
Kypce CTepeOMETPHH MPOBOIUTCS 3a CUET pelIeHHs 3a/a4 Ha CO3/1aHKHe NPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha ONEpPUPOBaHHE
IPOCTPAaHCTBEHHBIMU 0Opa3amu. Co3naHne oOpasa MPOBOIUTCS € ONOPOH Ha HAIJIAHOCTD, & OTIEPUPOBAHIE 00Pa30M — B YCIOBHAX
OTBJICUEHHS OT HATJIIAHOCTH, MBICIEHHOTO U3MEHEHHS €r0 MCXOJHOTO CO/IEPIKaHHUS.

OcHOBHBIE coziepkaTenbHble TMHUHM Kypca «['eomerpun» B 10—11 knaccax: «MHororpaHHUKn», «IIpsiMble U MJIOCKOCTH B
npoctpaHcTBe», «Tema BpameHus», «BexkTopsl M KOOpAMHATHI B MpocTpaHcTBe». MDOpMHUPOBaHHE JIOTHUECKUX YMEHMM
pacrnpenensieTcs He TOJIBKO MO COJEeP KATENbHBIM JIMHUSAM, HO U TI0 T0J1aM 00yueHHs Ha ypOBHE CpeHero oouiero o0pa3oBaHusl.



Coaepxanue 00pa3oBaHHs, COOTBETICTBYIOIIEC MNPEAMETHBIM  pe3yJibTaTaM OCBOCHMS — pabodeid  mporpammbl,
pachpeiei€HHBIM [0 TolaM OOY4YeHHs, CTPYKTYPHPOBAHO TaKHM 00pa3oM, YTOOBI OBJAJCHHE I€OMETPUYCCKHMH MOHSATHAMH U
HABBIKAMH OCYIIECTBIUIOCH ITOCIIE0BATEIbHO M IIOCTYIATEIbHO, C COONIOCHHEM NPHHIMIA IPESMCTBCHHOCTH, YTOOBI HOBBIC
3HAHUS BKIIOYAIHUCH B OOLIYIO CHCTEMY T'€OMETPHYECKUX MPEACTABICHHH OOYYalOIIMXCs, paclmpss U yriayomss e€, oOpasys
MPOYHBIC MHO)KECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyueHue reomerpuu oTBomutcst 2 waca B Henmenmo B 10 kmacce u 1 wac B Henenmro B 11 kiacce, Bcero 3a nBa roja
00yuenus - 102 yueOHBIX yaca.
COJAEP)KAHUE YYEBHOTI'O KYPCA

10 KJIACC

HpﬂMble H IIJIOCKOCTHU B IIPOCTPAHCTBE

OCHOBHBIC TOHATHS cTepeoMeTpur. Touka, NpsiMasi, IUIOCKOCTb, NPOCTPAHCTBO. IloHATHE 00 aKCHOMAaTHYECKOM
[IOCTPOSHHUHU CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX.

B3auMHOe pacronoxeHue NpsSMBIX B HPOCTPAHCTBE: IE€PECEKAIOIIMECs, MapajuleNbHble W CKPELIMBAIOLINECs IpSMBbIE.
[MapannensHOCT NPSIMBIX U IFIOCKOCTEH B MPOCTPAHCTBE: NapajliebHbIE IPSIMBIE B IPOCTPAHCTBE; MAPAIUIEIEHOCTD TPEX MPSIMBIX;
MapajyieIbHOCTh MPSIMOM W IUIOCKOCTH. YTJIBI C COHAIpaBICHHBIMH CTOPOHAMHM; YToJ MEXIy IpPsSMbIMA B TPOCTPAHCTBE.
[TapamnensHOCTH MIOCKOCTEH: MapasuiebHbIe TUIOCKOCTH; CBOMCTBA MapaUIeNbHBIX IUIocKocTel. [IpocTelimme nmpocTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTH: TETPAd P, KyO, napaieenumne; HIOCTPOCHUE CEUSHHH.

[leprieHIUKYISAPHOCTh MPSAMOM M IUIOCKOCTH: TEPIEHAMKYJISApPHbIE NpsSMble B NPOCTPAHCTBE, NPSMble NapajuielbHbIE U
MEePIEHIUKYJISIPHBIE K IUNIOCKOCTH, MPU3HAK MEPNEHANKYISIPHOCTH NPAMOH U MJIOCKOCTH, TEOpEMa O MPSAMON MEepHeHIUKYJIIIPHON
IUIOCKOCTH. YTJbI B MPOCTPAHCTBE: yrojl MEXAy NMPsIMOIl U TUIOCKOCTHIO; IBYTPAHHbIM yroJl, JIMHEHHBIN Yroy JBYIPaHHOTO YrJja.
INepnieHUKYIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IUNIOCKOCTH, PACCTOSHHUE OT MPSAMOI1 10 INIOCKOCTH, MPOEKIHs GUTypsl Ha
IUIOCKOCTh.  [lepneH UKy IsIpHOCTh IIOCKOCTEH: NpPU3HAK TNEPHEeHAMKYJIAPHOCTH JABYX IulockocTed. Teopema o Tpéx
MEepIEHIUKYJIISpaX.

MHororpaHHUKH

[ToHATHE MHOTOTpaHHHKA, OCHOBHBIC 3J€MEHTHl MHOI'OTPAHHUKA, BBINYKJIbIE M HEBBIIYKJIble MHOTOIPaHHUKH; Pa3BEPTKA
MHOTOrpanHuka. [Ipu3ma: n-yronpHas npu3Ma; IpaHd U OCHOBaHUS IPHU3MBL;, MpsMasl ¥ HAKIOHHAs MPHU3MBI; OOKOBas M IOJIHAS
MoBepXHOCTh Npu3Msl. [lapamienenunen, npsMOyToJbHBIN Hapajuienenune] U ero cBoicrea. [lupamuna: n-yronpHas nupamunaa,
TPaHU M OCHOBAaHHE NHPaMHIbl; OOKOBas M IOJIHAs MOBEPXHOCTb NHMPAaMU[bI, NMPABHIbHAS M yCeU€HHAs NMHUpaMHa. DIIEMEHTHI
IIpU3MbI ¥ ntUpamusl. [IpaBuiibHble MHOTOTPAaHHUKY: MOHATHE NPAaBUIIBHOIO MHOTOI'PAHHMKA; IIPABUJIbHAS IIPU3Ma U MIPAaBUJIbHAS
IIMpaMua; MpaBUIbHAS TPEYrodbHAS MHUpaMU/a U MPAaBUIIBHBIA TeTpasap; KyO. IIpeacTaBnenne o mpaBHIBHBIX MHOTOTPAHHHUKAX:
OKTa3p, NoJeKa’Ap 1 ukocasap. CeyeHus MpU3Mbl U THPAMUIBL.

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBEC: CUMMETPHUA OTHOCUTECIIBHO TOYKH, HpﬂMOfI, IUIOCKOCTH. DJIEMEHTHI CUMMETpPUH B ITUpaMHuJiax,
napauieJICIuICeaax, MpaBuJIbHbIX MHOT'OTPAaHHHUKAX.

BbluncieHne 3J1€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yribl. [lnomaas OOKOBOH IMOBEPXHOCTH W IOJHOM
MIOBEPXHOCTH TIPSIMOM NPHU3MBI, IUIOLIA]Ib OCHOBAaHHH, TeopeMa O OOKOBOW HOBEPXHOCTH MpsMoOi mpusMmsbl. [lnomans GokoBoi
MIOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUpPaMUABI, TEOpEMa O IUTONIaau yceu€HHON nupamuabl. [lonstue 06 00bpéme. OOBEM
MTUPaMUJIBL, IPU3MBI.

HOHO6HLI€ T€JIa B IPOCTPaHCTBE. COOTHOIICHHS MEXAy miomaasiMu HOBerHOCTeﬁ, 00bEMamMu HO,Z[O6HI)IX TCII.
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Tena BpameHus

[{unuaapudeckas MOBEPXHOCTh, OOpasylomiye NWIMHAPUYECKOH MOBEPXHOCTH, OCh MWJIMHAPUYECKOH IOBEPXHOCTH.
Hunmuazap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH, 00pa3ylolias U 0Ch; IUIONa b OOKOBOI U IOJIHOM NOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yronue KOHUYECKOH MOBEPXHOCTH, OCh M BEpUIMHA KOHHYEcKoW moBepxHocTd. Konyc:
OCHOBAaHHE W BEpUIMHA, 00pasyromas ¥ OCh; IUIONMAJbr OOKOBOW M TOJHOHM MOBEPXHOCTU. Y CEUYEHHBIH KOHYC: OOpasymolue u
BBICOTA; OCHOBAHHUS U OOKOBAst IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TuaMeTp; IUIONa b MOBEPXHOCTH chepbl. B3anMHoe pacnonoxenue chepbl U MIOCKOCTH;
KacaTeNbHas TNIOCKOCTh K cdepe; mIomap chepsbl.

W300paskeHune Ten BpaleHus Ha INIOCKOCTH. Pa3BEpTka NUIMHAPa U KOHYcCa.

KomOuHaumum Tten BpalleHHs M MHOTOTPAaHHMKOB. MHOTOTpaHHHUK, OIMCAaHHBIA OKoJIo cdepsl; cdepa, BIUCAHHAS B
MHOTOTPaHHUK, UJIU TEJIO BPAILCHHUS.

[Tonstue 06 oO0bEMe. OcHOBHbIE cBoicTBA 00BEMOB Ten. Teopema 00 00BbEME MPAMOYrOJIBHOTO Mapaliefenueaa 1
cnenctBus u3 He€. O0BEM nmnHApa, Konyca. O0bEM 1apa u miomasb chepsl.

HOHO6HLI€ T€JIa B IPOCTPAaHCTBE. COOTHOIICHHS MEXAY miomaasiMu HOBerHOCTeﬁ, 00bEMamMu HO,Z[O6HI)IX TCII.

Ceuennst nuIuHApa (MapalIeIbHO U NEPIEHIUKYISIPHO OCH), CCUSHHUS KOHyca (IapajiielbHOe OCHOBAHHUIO M MPOXOMAIIee
4yepes3 BEPILUHY ), CeUeHHUs 1apa.

BexTopbl H KOOPAUHATHI B NPOCTPAHCTBE

Bekrop Ha miockocTy U B ipocTpaHcTBe. Cll0)KeHNE U BBIUNTAHUE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha 4uciio. PaznoxeHnue
BEKTOpa 0 TPEM HEKOMIUIaHapHbIM BekropaMm. IlpaBmiio napamnenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHHEM MPaBHII
neiictBuil ¢ Bekropamu. [IpsiMoyrosipHas cucrtema KoopauHar B mpoctpaHcTtBe. Koopaunatsl BekTopa. [Ipocreiimme 3amaun B
KoopAMHaTax. Yron Mexay Bekropamu. CKallsipHOE NPOU3BEIACHUE BEKTOPOB. BpluncieHHe yrioB MeExAy MOpSIMbIMH U
IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBII METOJI IIPH PEIIEHUU FeOMETPUYECKHX 3a/1a4.

IIVNTAHUPYEMMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHUS IPOrpaMMBbI yUeOHOTO TipenMeTa «MaTteMaTukay XapakTepu3yoTCs:
I'pa:knanckoe BocUuTaHHE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON IO3MLUKM OOYYarOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO UJIE€Ha POCCHHCKOTO
oOuiecTBa, NpPEACTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHHS pAa3JIMUHBIX CTPYKTYp, SBJIEHHH, NpoLeayp
rpaXkxJaHCKOro o01iecTBa (BHIOOPHL, ONPOCH! U I1p.), YMEHUEM B3aUMO/ICHCTBOBATh C COLUAILHBIMU HHCTUTYTAMH B COOTBETCTBUH C
nX QYHKIUSAMH ¥ Ha3HAUCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHHE:

C(l)OpMI/IpOBaHHOCTBIO pOCCI/IﬁCKOﬁ I‘pa)KﬂaHCKOfI UACHTUYHOCTH, YBa)XXCHHUA K MNPOIIIOMY W HACTOALICMY pOCCHﬁCKOf/i
MaTeMaTUKU, HCHHOCTHBIM OTHOMICHHUEM K HJOCTHUXXCHHUAM pOCCI/II\/‘ICKI/IX MaT€MaTUKOB U pOCCHﬁCKOﬁ MaTeMaTH4eCKOU IIKOJIBI, K
HCTIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B JAPYIrux HayKax, TEXHOJIOTUAX, cc’pepax OKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCHIUTAHHUS:



OCO3HAaHHEM JyXOBHBIX LIEHHOCTEH POCCHHCKOrO Haponaa; COPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO
MOBE/ICHUSI, CBSI3AHHOTO C MPAaKTHYECKUM NPUMEHEHUEM JOCTHKCHHH HAYKU M JSSTENbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJa B IOCTPOEHHUE YCTOMIMBOTO Oy yIIETro.

JcTeTHYECKOe BOCIHTAHME:

OCTECTUYCCKUM OTHOIICHUEM K MHUPY, BKIIKOYAsd 3CTETUKY MATEMATUYCCKUX 3aKOHOMepHOCTeI71, O6LCKTOB, 3ajaq, pemel—mﬁ,
paccyx(z[eHm‘v'I; BOCHHPUUMYHUBOCTBIO K MATEMATUYCCKUM aCIICKTaM Pa3JIMYHbIX BUAOB UCKYyCCTBA.

Pduzuyeckoe BOCIUTAHHUE:

c¢(hOPMHPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKIE 3HAHUS B HHTEPECcax 340pOBOro U 6e3onacHoro obpasa >KU3HH,
OTBETCTBEHHOT'0 OTHOLICHHUS K CBOEMY 3I0POBBIO (3H0POBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHIATHI M OTABIXA, PETYIspHAs
(u3nuecKas akTUBHOCTh); (PU3NUECKOrO COBEPIICHCTBOBAHUS, MIPU 3aHATUSAX CHOPTUBHO-03/I0POBUTEIILHOMN IESTEIBHOCTBIO.

TpynoBoe BocniuTaHHe:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHWEM LEHHOCTU TPYIOJIIOOUS; MHTEPECOM K pa3iMuyHbIM cdepaM NpodeccHoHaTbLHON
JIeSITENIbHOCTH, CBSI3AHHBIM ¢ MaTEMaTHKOM U e€ MPUIIOKEHHSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIM BEIOOp Oymymiel mpodeccun 1
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy o0Opa3oBaHHIO H
caM000pa30BaHMIO Ha TPOTSDKEHHHM BCEH JKM3HH; TOTOBHOCTBIO K AaKTUBHOMY YYAaCTHIO B PEIICHHHM IPAKTHYECKUX 3aaad
MaTeMaTHYECKON HaIllpaBJICHHOCTH.

IKO0JI0OrHYeCKOoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO OIKOJIOTMUECKOM KyJIbTYpHl, MOHHMMAHHEM BIHSHHS COLUAIbHO-)KOHOMHYECKHMX IIPOIECCOB Ha
COCTOSIHUE IPHUPOJHON M COLMANBHOW Cpeibl, OCO3HAHUEM IJI00aJbHOrO XapakTepa SKOJIOTHYECKHX NMpoOJieM; OpHUeHTalueld Ha
IIPUMEHEHHE MaTeMaTHIEeCKUX 3HAaHWK Ul PEelIeHHs 3a/1ad B 00IaCTH OKPYIKAIOMIEH Cpeabl, INIAHUPOBAHMUS MOCTYNKOB U OLEHKH
WX BO3MOXHBIX ITOCJIEICTBHH IS OKPYKAIOIIEH CPEIbI.

HeHHOCTI/I HAYYHOI0 IO3HAHUA:

C(bOpMPIpOBaHHOCTI)IO MHUPOBO33pCHUA, COOTBETCTBYIOLIETO COBPEMCHHOMY YPOBHIO Pa3BUTUA HayKU H 06HI€CTB6HHOI7I
IPaKTUKH, TIOHUMaHUEM MaTeMaTHYECKOU HayKHd KakK C(’pepm YEeJI0BEYECKOMN JACATCIIBHOCTH, DTAIlOB e€ Pa3sBUTHA U 3HAYMMOCTHU IJIsA
Pa3sBUTUA LUBUIN3ALUH; OBJAACHHUEM A3BIKOM MAaTCMAaTUKU U MaTEeMaTU4YECKOU KyJ'ILTypOfI KakK Cp€ACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTBIO OCYIICCTBJIATE MPOCKTHYIO U UCCIEAO0BATCIBCKYIO ACATCIbHOCTD MHAUBUAYAJIbHO U B TPYIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS MIPOTrpaMMbl yuyeOHOTO mpeamera «MaTeMaTuka» XapaKTepU3yIOTCs OBIAaZeHHEM
YHHUBEPCAJIbHBIMU HO3HAGAMETIbHOIMU OCUCMBUAMU,  YHUBEPCATIbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU
pecyiamueHuIMU OeticIn@UAMU.

1) Yuugepcanvnvie nosnasamenwvnuie oeticmeusi, obecneuusaiom @Gopmupoganue 0A308bIX KOZHUMUBHBIX NPOYECCO8
obyuaowuxcs (0c8oeHUe Memoo08 NO3HAHUS OKPYICAIOUe20 MUupd, NpUMeHeHUe N0SUYeCKUX, UCCIe008amenbCKux onepayull,
yMeHutl pabomamu ¢ uHgopmayue).

ba3oBble Joruueckue AeiiCTBUA:

BBISIBIIAITH U XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKH MATEMATHYECKHX OOBEKTOB, IMOHSATHM, OTHOIICHHUH MEXIy MOHATHIMU;
(bopMyIMpOBaTh OTIPEACIEeHIs TIOHSTHIA;, YCTaHABIMBATD CYIIECTBEHHBIN MPU3HAK KiIaCcCH(UKAINK, OCHOBAHUS I 0000IIEHHS 1
CpaBHEHHMSI, KPUTEPUH ITPOBOIMMOIO aHAJIN3A;

BOCIIPHHUAMATH, (OPMYJIMPOBATh W MPEOOPA30BBIBATH CYXKICHHUS: YTBEPAWTENbHBIE W OTPHUIIATEIBHBIE, €IMHHUYHbIE, YACTHBIC H
0011ue; yCIOBHBIE,

BBISBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U MPOTHBOPEYNs B (aKTax, JaHHBIX, HAOIIOMCHUIX U YTBEPKICHHAX;
MpeiaraTh KPUTSPUH JUTS BHISIBICHUS 3aKOHOMEPHOCTEN M IIPOTHBOPESUHIA;



JleNiaTh BBIBOJBI C KCIOJB30BAHHEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX M WHAYKTHBHBIX YMO3aKIFOUCHHH, YMO3AKIIOUCHHH 10
aHAJIOTHH;

IIPOBOAUTH CAaMOCTOSTENBHO JIOKA3aTENbCTBA MATEMAaTHYECKHX YTBEp)KACHHH (TpsMBIE W OT MPOTHBHOTO), BHICTPaWBAaTh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBAaTH COOCTBEHHBIE CY>KICHUS U BBIBOJBI,

BbIOMpaTh CrIoco0 peleHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS, BHIOMpATh Haubojee MOIXOASIINA ¢
Y4ETOM CaMOCTOSITEIBEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ncciienoBare/bCKUeE AeiHCTBUS:

UCTIONB30BaTh BONPOCHI KAaK HCCIEHOBATENLCKMH HMHCTPYMEHT MO3HAHMSA; (OPMYyIMPOBaTH BONPOCH], (HKCHUPYIOIIUE
MIPOTUBOpPEYHE, MPOOJIEeMy, YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y, apryMEHTHUPOBATh CBOIO ITO3HUIIMIO,
MHEHUE;

IIPOBOJUTH CAMOCTOSITENILHO CIIAHUPOBAHHBIA HKCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTro
00beKTa, SIBICHUS, IPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMU;

CaMOCTOATENBLHO (hOpMyIpOBaTh 0000IIEHHS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIOIEHHS, UCCIIEI0BaHMS, OIICHUBATD
JIOCTOBEPHOCTH MOJY4YEHHBIX PE3yJbTATOB, BEIBOJOB M 0000IIEHHH];

IIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BbIJIBUTATh NTPEIIOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSX.

PaGoTa ¢ undopmanmeii:

BBISBJIATH AeUIMTH HHQOpMaNNH, TaHHBIX, HEOOXOIUMBIX AJIsI OTBETA HAa BONPOC M VIS PEIICHHUS 3aJa4H;

BbIOMpaTh HMHGOPMALMIO W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, AaHAIW3UPOBaTh, CHUCTEMAaTH3UPOBaTh W HHTEPIIPETUPOBATH
UH(OPMALIMIO PA3INYHBIX BUIOB U (HOPM IPEICTABICHNUS;

CTPYKTYPHUPOBaTh HHGOPMALIUIO, IPEICTABIATE €€ B pa3iIM4YHbIX (hopMax, WILTIOCTPUPOBAThH rpaduuecKy;

OILIGHUBATh HaI&KHOCTh HH(OPMALIMH 110 CAMOCTOATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhbie KOMMYHUKAMUGHbLE Oelicmeus,  0Oecneuusaom  cQOPMUPOBAHHOCMb — COYUAIbHBIX — HABLIKOS
obyuarowuxcs.

Oomenue:

BOCIIpUHUMATD 1 (.J[)OpMyJ'II/IpOBaTB CYXICHUA B COOTBETCTBHUU C YCJIOBUIMHA U LEIIAMU O6H1€HI/I$I; sSICHO, TOYHO, 'PAMOTHO BBIpaXXaTb
CBOIO TOYKY 3pC€HHSA B YCTHBIX W IIMCBMCHHBIX TCKCTaX, JAaBaTbhb IIOACHEHHA II0 XOAYy PpEHICHUA 3ada4yd, KOMMCHTHUPOBATH
MOJTy9E€HHBIA Pe3yJIbTaT;
B X0/i¢ 0OCYKJCHHUS 3a[aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOH TeMbl, MPOOJIEMBbI, PelIacMOi 3aJa4yM, BHICKA3bIBATh WICH,
HaIlICJICHHBIC Ha IMOWUCK PCUHICHHA; COIOCTABJIATH CBOU CYXIACHUA C CYXIACHUSAMHU APYIMX YYaCTHUKOB Juajiora, O6Hapy)I(I/IBaTL
pasnuvme v CXO/CTBO MO3HIUIL; B KOPPEKTHOM (hopMme GOopMyIIHMpOBaTh pa3HOTIacus, CBOM BO3PAXKCHHUS;
OpeacCTaB/IATh PE3YyJbTaTbl PEHICHHUA 3adadd, SKCICPUMEHTA, UCCICOOBaHHUA, IPOCKTa; CaMOCTOATCIIbLHO BI)I6I/IpaTL (}bO‘pMaT
BBICTYIIJICHHUS C yYETOM 3a/1a4 NPE3CHTAIMH U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHn4ecTBo:

[IOHUMATh W HUCIIOJIb30BAaTh NMPEUMYILIECTBA KOMaHIHOW M MHIMBHIYaJbHOW PaOOTHI MPH pELIeHUH y4eOHBIX 3ajad; MPUHUMATh
LIeTTb COBMECTHOH NESTENIbHOCTH, TUIAHWPOBATh OPraHU3aLMI0 COBMECTHOI PabOTHI, paclpenessiTh BB paboT, TOroBapuBaTHCS,
00cyaaTh npouecc ¥ pe3yiabraT paboTel; 000011aTh MHEHHST HECKOJIBKUX JIFOJIEH;

Y4acTBOBaTh B IPYHIIOBBIX opMax paboTsl (00CYkIeHHsI, 0OOMEH MHEHHI, «MO3TOBBIC IITYPMbD) M WHBIC); BHIMOJIHATH CBOIO YacCTh
paboTHl U KOOPAUHUPOBATH CBOM IEWCTBHUS C APYTUMH WICHAMH KOMAaH/Ibl; OLICHUBATh KAYeCTBO CBOETO BKJIaJa B OOLIMIl IPOAYKT
[0 KPUTEPHSIM, C(HOPMYIHPOBAHHBIM yJaCTHUKAMH B3aUMOICHCTBHSI.

3) Vnusepcanvhule pecynamuenule oeiicmsus, obecneyusaom gopmuposanue CMBICTI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

CaMoopraHmaunﬂ:

COCTABIIATH IJIAH, AITOPUTM PELICHHUS 33JauH, BEIOUPATh CLIOCO0 PEIICHUs ¢ yUETOM UMEIOLINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C

y4€TOM HOBOI HH(OpMAITHH.
CaMOKOHTPOJIb:

BJaJCTh HABBIKAMH MO3HABATENHHOW pPE(ICKCHH KaK OCO3HAHHUS COBEPLIAEMbIX ACHCTBUIA M MBICIUTEIBHBIX TMPOIECCOB, HX
PE3yNBTAaTOB; BIAETh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpOLiecca U pe3ynIbTaTa peleH s MaTeMaTHIeCKO! 3a1aum;
NPEABUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TPH PEILICHHU 33Ja4i, BHOCUTb KOPPEKTHBBI B JISSITEIFHOCTh Ha OCHOBE
HOBBIX 00CTOSITENBCTB, JAHHBIX, HAWAEHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pE3yJbTaTa LEJU M YCJIOBUSAM, OOBSICHATH NMPUYHMHBI JOCTHKEHUS WM HEIOCTH)KEHUS PE3yJbTaToB
JIeATEeNbHOCTH, HAXOAUTh OIIHOKY, 1aBaTh OI[EHKY MIPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh HOHATUAMH: TOUKA, NIPsIMas, INIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX IIPU PEIICHUH Te€OMETPUYECKUX 3a/ay.
OnepupoBaTh NOHATUAMU: NAPAIIICIBHOCTh U EPHEHAUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH.
Krnaccupuunposats B3auMHOE pacroio)keHHe MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: [IBYTPaHHBIN Yroj, TPaHM IBYTPAHHOTO yTIia, peOpo ABYTPAaHHOTO YIJIa; JMHEWHBIA Yroi
JIByTPaHHOT'O yIJla; IpajyCcHas Mepa JIBYTpaHHOTO yrIJa.

OnepupoBaTh MNOHATHSMHU: MHOTOTPAHHHUK, BBINYKJBIH ¥ HEBBINYK/IbIiI MHOTOIpDAaHHMK, 3JIEMEHThl MHOTOI'DaHHHUKA,
MIPAaBUIbHBIA MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIC BUbI MHOT'OT'PaHHHUKOB (HI/IpaMI/IHa; npusma, HpﬂMoyFOHBHBIﬁ napauieJICnuIem, Ky6)

KnaccubunupoBaTh MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS s KilaccUUKalu (BBIIYKIbIE U HEBBITYKJIbIE
MHOTOTPaHHHUKH; IPaBHIbHBIC MHOTOTPAHHUKH; IPSMBIE U HAKJIIOHHBIE IPU3MBI, TapaJIeICTTUIICAb!).

OHepI/IpOBaTB TIOHATHUAMHU: CEKylIasa IMIOCKOCTb, CCHEHNE MHOTOI'PaHHUKOB.
OOBACHATH IPUHOUIBI TOCTPOCHUA Ce'—leHHﬁ, HUCIIOJIb3YS METO/J CJICIO0B.

CTpouTh CeYeHHs MHOTOTPAHHHUKOB METOJIOM CIIC/IOB, BBIMONHSATH (BBIHOCHBIC) IUIOCKHE YE€PTEKH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaum Ha HaXoOXKICHUE TCOMCTPHUYCCKUX BCJIUYHUH II0 o6pa3uaM WIN aJroputMaM, HNPUMCHAS HW3BECTHBIC
AHAIIMTUYCCKHUE METOABI IPHU PECIICHUU CTaHAAPTHBIX MaTEMAaTUYCCKUX 3a/a4 Ha BbIYUCIICHUC paCCTOfIHI/Iﬁ MEXAYy OABYMs TOUKaMHU,
OT TOYKH O HpHMOﬁ, OT TOYKH O IUNIOCKOCTH, MEKAY CKPCIINBAONINMHUCS ITPSIMBIMHA.

Pemate 3a7aum Ha HaxOKICHHE TI'€OMETPHUYECKUMX BEIMYMH IO 00paslaM WIM ajIrOpUTMaM, NPUMEHSS H3BECTHBIC
aQHAJIUTHYECKUE METO/bI NPH PEIICHUH CTAHIAPTHBIX MAaTEMaTHYEeCKUX 3a/1a4 Ha BBIYMCICHUE YIJIOB MEXIY CKPELIMBAOIIMMHUCS
MIPSIMBIMHU, MEX]y IPSAMOMN U MJIOCKOCTBIO, MEXTy IUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOMIAAM IOBEPXHOCTEH MHOTOTPaHHHMKOB (IIpHU3Ma, MUpaMuia) ¢ NpUMEHEHHeM (opmyd;
BBIYHCIISATH COOTHOIICHHSI MEXIY IUIOIIAIIMHU TOBEPXHOCTEH, 00BEMaMHU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUAMHU: CUMMETPHs B IPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTb CUMMETPHH; LIEHTP, OChb U IJIOCKOCTh
CUMMeTpUU (GUTYPBIL.

W3Bnexarb, npeoOpa3oBbIBaTh M HMHTEPIPETHPOBATh HHGOPMALUIO O IMPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (Hrypax,
IIPEJCTABIEHHYIO Ha YepTeKaxX 1 PUCYyHKaX.

[Ipumensars reoMerpuueckue (GaxThl Ui pEILICHHs CTEPEOMETPHUYECKMX 3a/ad, IPEAIOJIaralolluX HECKOJbKO IaroB
PEILIeHNs, eClN YCIOBHS IPUMEHEHH 3a1aHbl B IBHOH (opme.



[IpumensTes mpocTeiiline NpPOrpaMMHbBIE CPEICTBA U NIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBl IIPU  PELICHUU
CTEepEeOMEeTPUIECKUX 3aa4.

[IpuBoanTs NpUMEpPH MaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE M JKU3HM, paclo3HaBaTh IPOSBIECHHE 3aKOHOB
reOMETPHUU B UCKYCCTBE.

[IpuMeHsATh NOJTy4YeHHbIE 3HAHUS Ha NMPAKTUKE: aHAJIM3HPOBATH PealbHbIe CUTYyallud U MPUMEHSTh W3yYEHHbIE MTOHATHUS B
Ipoluecce MOMCKAa PEUIeHHs MaTeMaTH4ecKd c(hOpMYyIHPOBAHHOW MpPOOJIEMBbI, MOJETHPOBATh peajbHble CHTyalUd Ha S3bIKE
reOMETPHH, UCCIIEeNIOBATh MMOCTPOSHHBIE MOJAEIH C KCIIOJb30BAHUEM I'€OMETPUYECKUX IOHATHH W TeopeM, ammapara aiareOpsl;
pelaTh MPaKTUYECKUE 3a]auH, CBA3aHHbBIC C HAXOXKAEHUEM T€OMETPUIECKUX BETUUYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMHU: LWIMHAPUUYECKAs IOBEPXHOCTb, 00pa3ylollye LWIMHAPHYECKOH IOBEPXHOCTH; LIMIMHAD;
KOHHMYECKasi NOBEPXHOCTh, 00pa3yolne KOHMYECKOH MMOBEPXHOCTH, KOHYC; chepryecKkas HOBEPXHOCTb.

Pacno3HaBath Tena BpauieHus (LIWIHHAP, KOHYC, cdepa u map).
OOBACHSTH CIIOCOOBI MOJIyYCHHUS T BPAILICHHS.
KnaccudunmpoBaTh B3aMMHOE pacronokeHne chephl U MIOCKOCTH.

OrnepupoBaTh MOHSATHUSAMH: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTAa, BHICOTA CETMEHTA; IIapOBOW CJOH, OCHOBaHHE
LIAPOBOTO CJI0S1, BEICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beruncnats 00bEMBI 1 MIJIOIAIM TOBEPXHOCTEH TEJ BPAICHHUS, TEOMETPHUYECKUX TEN C IPUMEHEHHUEM (QOPMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy M ONUCAHHBIA OKOJO cdepbl; cdepa, BOHCAHHAs B
MHOTOIPaHHUK WJIM TEJIO BPAIIEHHS.

BbIUnCIATh COOTHOIICHHS MEXTy TUIOMIA/IIMH ITOBEPXHOCTEH 1 00bEMaMH OJOOHBIX TEJ.
UzobpaxkaTh n3yyaemble GUTyphl OT PYKH U C IPUMEHEHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKN U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUIYp: BUA CBEPXY, COOKY, CHH3Y; CTPOUTH
CEYeHHs TeJl BPALLCHUS.

W3Bnexarb, MHTEPIPETUPOBaTh W NpeoOpa3oBbIBaTh HMH(GOPMALMIO O NPOCTPAHCTBEHHBIX TI'E€OMETPHUUYECKHX (GUrypax,
IIPEJCTABIECHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBaTth MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATH ASHCTBHS CIOXEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXCHHUS BEKTOpA HA YUCIIO, OOBACHATH, KAKUMHU
CBOWMCTBAMH OHH 00JIaAIOT.

[IpumensTh NpaBUIIO Napaseaenuneaa.

OnepupoBaTh MOHATHAMU: AEKAPTOBBl KOOPAMHATHI B INPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB,
KOOP/IMHATHI BEKTOPA, YTroJl MEX/ly BEKTOPaMH, CKaJISIPHOE NPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHbIE H KOMILJIAHAPHbIE BEKTOPHI.

HaxonuTs cyMMy BEKTOPOB M HpPOM3BEJICHHE BEKTOpa Ha YMCIIO, YIOJI MEXAY BEKTOpaMH, CKaJSIpHOE IPOU3BEJCHHE,
packyaibIBaTh BEKTOP IO JBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

BaﬂaBaTL IJIOCKOCTh YPaBHCHUEM B Z[eKapTOBOPII CHUCTEMEC KOOPpAHHAT.

[Ipumensars reoMerpuueckue (GaxThl Ui pEIIeHHs CTEPEOMETPHUYECKMX 3a/ad, IPEAIOJIaralolliuX HECKOJbKO IaroB
PELIeHNs, eCIN YCIOBHS IPUMEHEHHS 3a1aHbl B IBHOH (opme.



Pemats npocreiiye reoMeTpuieckue 3a1aun Ha IPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/IA.

Pematp 3amaun Ha J10Ka3aTeIbLCTBO MAaTeMaTUYECKUX OTHOIIEHUM M HaXOXJIECHUE TCOMETPUUCCKUX BCIIMYHH I10 o6pa3uaM
WA aJITOpUTMaM, IPUMEHAA U3BECTHBIC METOABI ITPU PECIICHUN CTAHAAPTHBIX MATEMAaTUYECCKUX 3a1a4.

[IpumensTes mpocTeiiline NpPOrpaMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBl IIPU  PELICHUU
CTEepEeOMETPUYECKUX 3aa4.

[IpuBoANTs NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE W JKU3HM, PACIIO3HABATH IPOSBICHHE 3aKOHOB
reOMETPUU B UCKYCCTBE.

[IpuMeHsATh NOJTy4YeHHbIE 3HAHUS Ha NMPAKTUKE: aHAJIM3HPOBATH PealbHbIe CUTYyallud U MPUMEHSTh W3yYEHHbIE MTOHATHUS B
mporuecce MOMCKAa PEUIeHHs MaTeMaTH4ecKd c(hOpMYyIHPOBAHHOW MpPOOJIEMBbI, MOJETHPOBATh peajbHbIE CHTYalUd Ha S3bIKE
reOMETPHH, UCCIIENIOBATh MMOCTPOSHHBIE MOJEIH C KCIIOJb30BAHUEM I'€OMETPUYECKUX IOHATHH W TeopeM, armapara aiareOpsl;
pelaTh MpaKTUYeCKUe 3a/1a4u, CBI3aHHbIE C HAXOXKACHHUEM IT'€OMETPUYECKUX BEJTHYHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmeHnoBanue pa3ienoB U TeM KonnuectBo yacos OnektpoHHbIe (1Hd:
/1 [IpOrpaMMBbI Bcero KontponbHbIe [IpakTrnueckue 00pa30BaTeIbHBIC
paboThI paboThl
1 Brenenue B ctepeomerpuio 10
2 IIpsiMble 1 MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanensHOCTh MPSIMBIX U TUNIOCKOCTEH
3 IlepnenukynapHOCTE NPSIMBIX U INIOCKOCTEH 12
4 YIibl MEX Ty OPAMBIMU U ILIOCKOCTAMHU 10 1
5 MHororpanHuKu 11 1
6 O6BEMBI MHOTOTPaHHUKOB 9 1
IloBTOpEHUE: ceueHusl, pacCTOSIHUS U yTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB IIO [IPOTPAMME 68 5 0
11 KJIACC
No HaumeHoBaHue pa3ieiioB U TEM KonnuectBo yacos OnekTpoHHBIE (PP
n/m HIpOrpaMMBbI Bcero  KonTponbHbie [IpakTrnueckue 00pa3oBaTelbHBIC PeC
paboThI paboTbI
1 Tena BpateHus 12
O0BEMBI TN 5 1
3 BekTopbl H KOOPMHATHI B 10 1
MIPOCTPAHCTBE
4 IToBTopenue, 06o01EHUE, 7 1
CHCTEeMAaTH3anus 3HAHUK
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOI'PAMME
MNOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
No Tema ypoka KonnuectBo yacos Hara DIIEKTP
/1 Bcero Konrtpombubie IIpaktnueckne H3YICHHA PP
paboThI paboThI obpaszoBa
pecy]
1 OCHOBHBIE TIOHSITHSI CTEPEOMETPHH: TOUKA, IPSIMas, 1
IJIOCKOCTB, MpocTpaHcTBo. [IpaBuia n3o0paxeHus Ha
PHUCYHKaX: H300paxeHus INIOCKOCTEH, apaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2 Ilonsrus: nepecekaromuecs MiIOCKOCTH, 1
HepeceKarouecs npsmMas v IO0CKOCTh
3 Ilonarus: nepecexarouiyecs MIOCKOCTH, 1
repeceKaronecs npsmas v IIoCKOCTh
4  3HaKOMCTBO C MHOIOTPaHHUKaMM, U300pakeHHe 1

MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha POEKLIMOHHBIX



/11

10

11

12

13

14
15
16
17

18
19

20
21
22

23
24
25

26
27
28
29
30
31

32

Tema ypoka

qepTexax

HauanbHble cBeieHUs 0 KyOe U MupaMuie, ux
pa3BépTku U Mojesu. CeyeHns MHOTOTPaHHHKOB

HauanbHble cBeneHus o Kyoe U mupaMusie, ux
pa3BEpTKU 1 Mojen. CeyeHus] MHOTOTPaHHUKOB

ITonsrue 06 akCHOMAaTH4YECKOM ITOCTPOSHUU
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS
W3 HUX

TlonsaTre 06 akCHOMATHYCCKOM NIOCTPOCHUHU
CTEPEOMCTPHUHN: AKCHUOMBI CTCPCOMETPUHU U CIICACTBUSL
N3 HUX

IonsTre 06 akcHOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS
U3 HUX

IonsTre 06 akCHOMAaTHYECKOM MOCTPOSHUU
CTEpEOMETPHUH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS
U3 HUX

B3anMHOe pacnoioKeHne IpsIMbIX B IPOCTPAHCTBE:
MePECEKAIOIIECS, TapAICIbHBIC H CKPEIMBAIOIIUECS
npsiMbIe

ITapannensHOCTD MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE: Mapajuie/IbHBIE NPSMbIC B
MPOCTPAHCTBE; MAPATIIETLHOCTD TPEX MPSIMBIX

ITapanensHOCTD MPSIMBIX U TUIOCKOCTEH B
npocTpaHcTie: [lapamiensHOCTh NPSIMOil U IIIOCKOCTH

YTl ¢ cOHanpaBIeHHBIMU CTOPOHAMHU

Yron Mexay NpsiMbIMH B IPOCTPAHCTBE

Yron Mexay NpsiMbIMH B IPOCTPAHCTBE
[TapasnenbHOCTh IUIOCKOCTEH: NapaiielbHble
IUIOCKOCTH

CBolicTBa MapauIeNbHBIX UIOCKOCTEH
IIpocTeiitme npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETpa’ip, KyO, napasienenumes

IlocTpoenue ceuennit
IlocTpoenue ceuennit

KonrponbHas padota 1o reme "IIpsiMble U MI0CKOCTU
B IIpocTpaHcTse. [lapamnensHOCTh NPSAMBIX H
IIOCKOCTEH"

IlepneHAUKYIIPHOCTH NPAMOMN U INIOCKOCTH:
HEPIEHUKYIPHBIE NIPSIMBIE B IPOCTPAHCTBE

IIpsiMble napanenbHble U NEPIEHAUKYIAPHbIE K
IJIOCKOCTH

pr{MBIe NnapauIC/IbHbIC U NICPICHAUKYIISIPHBIC K
IIIIOCKOCTH

IIpu3nak neprneHauKyIIpHOCTH NPSMOH U TNIOCKOCTH
IIpu3nak neprneHauKyIIpHOCTH NPSMOH U TNIOCKOCTH
Teopema o psAMOil TepHEHIUKYISIPHON TNIOCKOCTH
Teopema o psAMOii MepHEeHIUKYISIPHON TNIOCKOCTH
Teopema o psAMoil TepHEeHIUKYISIPHON TNIOCKOCTH

IleprieHuKyIsp U HAKJIOHHBIC: PACCTOSIHUE OT TOUKU
JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOIi 10 INIOCKOCTH

HepneHz[HKynﬂp 1 HAaKJIOHHBIC: pAaCCTOSIHUE OT TOYKHU
[0 IJIOCKOCTH, PaCCTOSAHUE OT HpHMOﬁ J10 INIOCKOCTHU

Bcero Konrponbhsie Ilpaktnueckne H3YICHUA

—

S i Gy W W sy

KomnnuectBo yacos

paboThl

paboThl

[ara

DnexTp
dpe
oOpa3oBa
pecy]



/11

33
34
35

36
37
38

39
40

41
42
43
44

45

46

47

48

49

50
51

52
53

54

55
56
57
58

Tema ypoka

HepneHz[HKynﬂp 1 HAaKJIOHHBIC: paCCTOSIHUE OT TOYKHU
[0 IJIOCKOCTH, PAaCCTOSAHUE OT HpHMOﬁ J0 INIOCKOCTHU

IleprieHuKyIsp ¥ HAKJIOHHBIC: PACCTOSIHUE OT TOUKU
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOIi 10 INIOCKOCTH

YT1bl B IPOCTPAHCTBE: YOI MEKAY HPAMOIL 1
IUIOCKOCTBIO

JIByrpaHHBIi yroi, TMHEHHBIN yroji AByTPaHHOTO yIiia
JIByrpaHHBIi yroi, TMHEHHBIN yroi AByTPaHHOTO yIiia

IlepneruKyIIpHOCTH TUIOCKOCTEN: TPU3HAK
TIEePIIEHINKYIIPHOCTH JIBYX IJIOCKOCTEH

IleprieHIMKyIIPHOCTD MIOCKOCTEH: IPU3HAK
MNEPHEHIUKYIIIPHOCTH JBYX IIOCKOCTEH

IleprieHIMKyIIPHOCTD IIOCKOCTEH: IPU3HAK
NEPHEHIUKYIIPHOCTH JBYX IIOCKOCTEH

Teopema o TpEx mepneHIuKyIsIpax
Teopema o TpEx mepneHIuKyIsIpax
Teopema o TpEX mepneHIuKyIsIpax

KouTponbHas padoTa mmo temam
"TlepneH UKy IIPHOCTb IPSAMBIX U INIOCKOCTEN" U
"V TIbI MeXAY IPSIMBIMH U TUIOCKOCTSIMH"

IlonsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHHUKA, BBIITYKJIbIE U HEBBITYKJIIbIE
MHOT'OTPaHHUKH; pa3BEPTKa MHOTOTPaHHUKA

IIpu3ma: n-yrosnpHas Npu3Ma; rpaHd ¥ OCHOBaHHUS
MIPU3MBI; [IpsiMasi 1 HAKJIIOHHAsl IPU3MBbl; O0KOBas U
TMIOJIHAsl IOBEPXHOCTb MPU3MBI

[Tapannenenunen, NpssMOYTOJIbHBIN apajlIeIeIHIIC]
U €ro CBOMCTBA

ITupamupa: n-yroiapHasi UpaMusa, FpaHu U
OCHOBaHHE MUPaMHUBI; OOKOBAsI U MOJTHASL
MIOBEPXHOCTb TUPaMU/Ibl; IPABUIIbHAS U yCEeUEHHAS
nupaMuia

IIpaBuibHBIE MHOTOTPAaHHUKU: TIOHATHE NIPABUIBHOTO
MHOTOTpaHHUKA; IPaBUJIbHAS [TPU3Ma U [IPAaBUIIbHAS
NUpamMu/a; MpaBUiIbHAs TPEYTOJIbHAS MUPaMuUia U
MIpaBWIbHBINA TeTpa’ap; KyO

[pencrapieHne 0 IPaBUIIBHBIX MHOTOIPAHHUKAX
OKTad/Ip, JOACKAdP U HKOCASAP.

CumMmeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IIPSIMOH, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUH B IUpaMuiaX, Napajuieenunenax,
MIPaBWIbHBIX MHOTOTPaHHHUKAX

BbluncneHue 371eMEHTOB MHOIOTPAHHUKOB: pEOpa,
JMAaroHau, yrisl

ITnommans 60KOBOM MOBEPXHOCTH M MOJIHOM
MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAh OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI

IInomanps 60KOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBUILHOW MHPAMHU/IbI, TEOPEMA O TUIOMAU OOKOBOM
TIOBEPXHOCTU yCEUEHHON MUPaMUJIbI

KonrponbHas pabota no reme "MHororpanHuku”
IonsTue 06 06BEMe
O06bEM mupamMuIbI

O06BEM mupamMuIbI

Bcero Konrponbhsie Ilpaktnueckne H3YICHUA

—_—

—

KomnnuectBo yacos

DnexTp

hp
oOpa3oBa

pecy



Ne Tema ypoka KonunuecTBo yacos Jara DneKTps

n/n Bcero Konrponbhsie Ilpaktnueckne H3YICHUA PP
paboThl paboThl obpaszoBa
pecy]
59 OO0bBEM nupamMuabl 1
60 OObéM nupamMuabl 1
61 OObéM npusMsbl 1
62 OO0bBEM mpu3Mbl 1
63 OO0bBEM mpu3Msbl 1
64 KourponbHas paboTa no teme "OObEMBI 1 1
MHOTOTPaHHUKOB"
65 TloBTopenue, 0600IIeHNE CHCTEMATH3AIHS 3HAHM. 1
INocTpoeHue cedeHHit B MHOTOTPaHHHKE
66 IloBropeHue, 0600LIEHNE CUCTEMATU3ALUS 3HAHUI. 1
BeruncieHne pacCTOSHUI: MEXIy AByMS TOYKaMH, OT
TOYKH JI0 MPSIMOM, OT TOYKH JI0 IIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMU
67 MWrorosas koHTpoOIBHAS paboTa 1 1
68 TloBTopenue, 0600IIeHNE CHCTEMATH3AIHS 3HAHUH. 1
BeIunciieHre YIII0B: MEX/Iy CKPEIIHBAIOLIMHUCS
OPSIMBIMH, MEX/Y MPSIMOM H IIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEX/IY IUIOCKOCTIMA
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 0
11 KJIACC
Ne Tema ypoka KonnaecTBo yacos Hara  DJeKTpOHHBIE
/1 Bcero Kontponbable IIpaktudeckme H3YICHHA obpazosar
paboThI paboThl pecyp
1 Cdepa u map: neHTp, paanyc, AMamMmeTp; IIOIab 1

MMOBEPXHOCTH chepbl

2 B3aumMHoe pacnionokeHue chepsl U MI0CKOCTH, 1
KacaTeJbHas INIOCKOCTh K cdepe; Iomas chepsl

3 Uzobpaxkenue cdepsl, 1apa Ha MIIOCKOCTH. 1
Ceuenus mapa

4 [unmuaapuyeckas IOBEPXHOCTh, 00pa3yroIue 1
LIHMHIPUYECKOM MOBEPXHOCTH, OCh
LMJIMHIPUYECKOI TOBEPXHOCTHU

5 [{unmeAp: ocHOBaHMS U OOKOBast HOBEPXHOCTbD, 1
00pasylolas 1 0Cb; IUIOIIA/ b OOKOBOM U MOJIHOM
MIOBEPXHOCTH

6 N3o0parkeHne UIMHIPA HA TNIOCKOCTH. Pa3BEpTka 1

wunHapa. Cedenust numHapa (I0CKOCTHIO,
NapauIeIbHON WIH MEPIeHIUKYIIPHON OCH
LMTHHIPA)

7  Konuueckas nOBEpXHOCTb, 00pa3ylolue 1
KOHHUYECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOH MOBEPXHOCTH

8  Komnyc: ocHoBaHue u BepinHa, oOpasyromas 4 oc; |
IO OOKOBOH M TIOJHOM MOBEPXHOCTH

9 VYceu€HHbI KOHYC: 00pa3yIolIKe 1 BBICOTA; 1
OCHOBaHUS 1 OOKOBast IOBEPXHOCTh

10 MU3oOpaxeHue koHyca Ha INIOCKOCTH. Pa3BépTka 1
koHyca. CeueHust KOHyca (ILIOCKOCTBIO,
napauieNIbHOW OCHOBAHUIO, U TUIOCKOCTBIO,
MIPOXOASAIICH Yepe3 BEPIINHY )

11 KomOunanums Ten BpaimeHus ¥ MHOTOTPAaHHUKOB 1

12 MHororpaHHUK, OMUCAaHHEIH 0KOJIO cepsl; chepa, 1
BITHCAHHAS! B MHOTOTPAHHKK WU B TEJIO BPAICHUS



Ne Tema ypoxka KonnuectBo uacos [Hara
n/n Bcero Konrpomsabie [Ipaktuueckne H3YICHHA
paboThl paboTHI
13 TlonsaTue 06 066éMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TeI

14 OO0béM mumuHApa, KOHYCa 1

15 OO0béM mapa u mronmans chepst 1

16 IlomoGHsle Tema B mpocTpancTBe. COOTHOLIEHHS 1

MEX/Iy TUTOLIA/SIMU MOBEPXHOCTEH, 00BEMaMu
MOJOOHEIX TEI

17 KonrponsHas pabota o Temam "Terna Bpamerns" 1 1
u "O6bemsl Ten"
18 Bexrop Ha MIOCKOCTH U B IPOCTPAHCTBE 1
19 CrnoxeHue U BBIYUTAHUE BEKTOPOB 1
20 VYMHOXEHHE BEKTOPA HAa YHCIIO 1
21 Pasnoxenue BekTOpa 10 TPEM HEKOMILIAHAPHBIM 1
BekTopam. IIpaBuio mapanienenumnena
22 Pemenue 3as1a4, CBSI3aHHBIX C IPUMEHEHUEM 1
MpaBWJI AEUCTBUN C BEKTOpAMU
23 IlpsmoyroiybHas cUCTEMa KOOPAMHAT B 1
npoctpancTse. KoopauHaTel BeKTOpa.
[Ipocreiimme 3anaun B KOOpAMHATAX
24 VYron mexnay Bektopamu. CKalsipHOe 1
NPOU3BEAECHNE BEKTOPOB
25 BelunciieHHE yIIIOB MEXY NPAMBIMU U 1
ITOCKOCTSIMU
26 KoopanHaTtHO-BEKTOPHBIN METO/ IIPH PEILICHUH 1
reOMEeTPHYECKUX 3a/1a4
27 KounrponeHas pabora o teme "BekTopsl n 1 1
KOOpPJUHATHI B MPOCTPaHCTBE"
28 IloBropenne, 0600MmeHNE H CHCTEMATH3ALIHS 1
3HaHuil. OcHOBHBIE (GUrYpBI, (HAKThI, TEOPEMBL
Kypca IUNITaHUMEeTPHH
29 TIloBTopenue, 0600MmeHNE H CHCTEMATH3ALHS 1
3HaHuil. OcHOBHBIE (GUrYpBI, (HAKThI, TEOPEMBL
Kypca IUNIJaHUMEeTPHH
3(0 IloBropenme, 0600IIEHIE M CHCTEMAaTH3AIHS 1
3HaHuil. 3a1a4u MNIAHUMETPUU U METOJbI UX
pemreHns
31 [IloBropenme, 0600IEHIE M CHCTEMATH3AIHS 1
3HaHuil. 3a71a4u MIaHUMETPUU U METObI UX
pemreHns
32 IloBropenne, 0600IIEHIE M CHCTEMAaTH3AIHS 1
3HaHuil. OcHOBHBIE (GUrYpBI, (HAKThI, TEOPEMBL
Kypca CTepeoMeTpHu
33 MHroroBas KoHTpoIbHAs paboTa 1 1
34 TloBropenue, 0600IIEHIE M CHCTEMAaTH3AIHS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 34 3 0

YYEBHO-METO/IMYECKOE OBECITEUEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3BATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

ONEKTPOHHBIE
obOpazoBar

pecyp



METOJUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



