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2.1.7. Pabogas mporpamma mo y4dedOnomy npeamery «MarTematuka» (yriay0aéHHbIi
YPOBEHB).

7.1. Pabogas mporpamma o yuebHOMy npeamery «Maremarukay (yriyOnéHHBIH YPOBEHE)
(nmpenverHas ob6nacTe «Matemaruka 1 HHGbOpPMaTHKay) (Hajee COOTBETCTBEHHO — IIPOrpamMma Io
MaTeMaTHKe, MaTeMaTHKa) BK/IOYAeT IOSCHUTEIBHYIO 3alHCKy, COJIEp)KaHHE OO0ydeHus,
TUIaHUPYEMBIE PE3YIbTAaThl OCBOCHHUSA IIPOrPAMMEI 110 MATEMAaTHKE.

ITosicHuTeNnbHAA 3amUCKa OTpaXkaeT OOIME IeMM M 3afa4d HM3YYCHHUS MaTEeMaTHKH,
XapaKTepUCTHKY IICHXOJOIMYeCKUX IPEANOCHUIOK K €€ H3y4YeHHIO0 OoOydalomuMHCs, MECTO B
CTpyKType y4eOHOro IIaHa, a TaKXKe IOAXOABl K OTOOpY CcofepkaHus, K OINpPEeICICHHIO
[UTaHUPYEMBIX PE3YJIbTATOB H K CTPYKTYPe TEMAaTHYECKOrO INIAHUPOBAHUS.

Conepxanne o6ydeHHs pacKphIBaeT CoAepKaTelbHbIe IHHUH, KOTOPEIE PEANAraloTCs s
00s3aTeILHOrO H3y4eHHA B KKIOM KJIacce Ha yPOBHE CpeHero obmero 06pa3oBaHusl.

[InanupyeMsble pe3yabTaThl OCBOEHHS IIPOrPaMMBbI 10 MATEMATHKE BKIIIOYAIOT THYHOCTHEIE,
MeTanpe/METHBIE pe3ynbTaThl 3a BeCch Iepuos OoOy4eHHss Ha ypOBHE CpeAHero obmero
obpa3oBanns, a TaKKe IIpeIMETHBIE JOCTHKECHHS ofygaromerocs
3a KaXK/Ibli roJ1 00y4eHns.

2.1.7.2. IosicHATEILHASN 3aNHCKA.,

[Iporpamma 1mo  MaremaThke — yriayOn&€HHOrO  ypoBHS — juid  OOYyHarOIIMXCs
Ha ypOBHE cpejxHero obOmero oOpazoBanus paspaboraHa Ha ocHOBe ®denepanbHOrO
rocy1apCTBEHHOTO 00pa3oBaTeNBHOrO CTaHAapTa cpefHero obmero obpazoBanus (manee - PI'OC
COO), ¢ yu€romM COBpEMEHHBIX MHPOBBIX TpeOOBaHHMN, NPEIBABIAEMBIX K MAaTEMATHIECKOMY
00pasoBanuIO, ¥ TpaJMIMi poccuiickoro obpasoBanus. Peamusanus mporpamMmsl IO MaTeMaTHKE
obecrieyrBaeT OBNAJEHHE KIIOYEBEIMH KOMIETEHLUHSAMH, COCTABIAIOIIAME OCHOBY UL
CaMOpa3BHTHA H HENPEPHIBHOrO 00pa30oBaHUS, LEIOCTHOCTh OOIIEKYIBTYPHOTO, JTHYHOCTHOIO H
IIO3HABATENBHOTO PA3BATHSA THYHOCTH OOYUAIONIUXCH.

7.5.2. B nporpaMme mo MaTeMaTHKe y4YTeHBI ujaew u mnonoxenus «Konuemmym passaTas
maremarudeckoro  ofpasosamus B Poccmiickoir — ®emepaumu». B cOOTBETCTBHH
C Ha3BaHHEM KOHICNIMM MaTeMaTHyeckoe oOpa3oBaHWe JOJDKHO, B YaCTHOCTH, PeIlaTh 3aiady
obecnevyenns HeEOOGXOIMMOT0 CTpaHe Yucna 06yJaromuXcs, MaTeMaTHdeckas IOIrOTOBKa KOTOPBIX
AOCTaTOYHA MO M[PONO/DKEHHs 00pa3oBaHHA [0 pa3MMYHBIM HAIPABICHHAM, BKIIOYas
OpEernojaBaHne MaTeMaTHKH, MareMaTudeckie HccleaoBanus, paboty B cdepe MHGOPMALHOHHEIX
TEXHOJIOTHH %} JpYTHX, a TaK¥Ke obecnieveHus
Ang  Kakzaoro oOydaromerocs BO3MOXKHOCTH —JOCTHIXKEHHS MAaTeMaTHYeCKOM IOArOTOBKH
B COOTBETCTBHHM C HEOOXOIMMBIM €My ypoBHeM. VIMeHHO Ha pelleHHE 3THX 3aJaY HaleleHa
OporpamMmMa I10 MaTeMaTHKe YTTyOIEHHOTO YPOBHS.

B smoxy mudposoit TpanchopManun Beex chep 4enoBedecKol AeaTeIbHOCTH HEBO3MOXKHO
craTh 00pa30BaHHAIM COBPEMEHHBIM YeTIOBEKOM 03 XOpoIleld MaTeMaTH4ecKo# MOArOTOBKH. ITO
00ycOBIEHO TeM, 4YTO B Halld JHH PacTéT YHMCIO CHENHAIBHOCTEH, CBA3AHHBIX C
HEIOCPEICTBEHHBIM [PUMEHEHUEM MaTeMaTHKH:
H B chepe OIKOHOMHKH, W B OH3Hece, M B TEXHOJOTHYECKHX O00IacTaxX, H Jaxe
B TyMaHuTapHeIX coepax. Takum o6pasom, Kpyr oOydYarommxcs, WIS KOTOPBIX MaTeMaTHKa
CTAHOBHTCs 3HAYMMBIM IpeaMeroM, GyHIaMeHToM 06pa3oBaHuWs, CYIMIECTBEHHO pacumMpsiercs. B
HEr0 BXOHAT HE TONBKO oOydaronmuecs, IUIAHHPYIOINHE 3aHMMAThCS TBOPYECKOH W
HCCIIe/IOBATENECKOM paboToii B obmacté MaTeMaTHKH, .MHGOPMATHKH, (DH3UKH, SKOHOMHKH H B
ApYrax 00macTaX, HO H Te, KOMy MareMaTHKa Hy)KHa Ui HCIOJB30BaHWS B MpodeccHsx, He
CBS3aHHBIX HEMOCPE/ICTBEHHO C HEH.

[Ipuknansas 3HaYMMOCTh MareMarTHKH OOYyCIIOBIEHA TeM, 9YTO €€ MpeAMETOM SBIAIOTCA
(byHnamMeHTaIBHBIC CTPYKTYPHI HAIIEr0 MHpa: IPOCTPAHCTBEHHBIE (OPMBI M KOIMYECTBEHHBIE
OTHOIIEHHS, (YHKIMOHANBHBIE 3aBUCHMOCTH M KAaTErOPHH HEONpPENEeNEHHOCTH, OT IPOCTEHIINX,
yCBaMBAaEMBIX B HEIOCPEICTBEHHOM OIIBITE,
JI0 JIOCTATOYHO CIOXKHBIX, HEOOXOMMMBIX JUIS Pa3BUTHS HAYYHBIX M TEXHONOTMYECKHX uzeil. bes
KOHKPETHBIX MaTeMaTH9eCKHX 3HAHWU 3aTpyJHEHO IIOHMMAHHE MPUHIMIOB YCTPOHCTBA H



HCIIONB30BAHHA COBPEMEHHOM TEXHUKH, BOCIPHATHE M MHTEpPIpeTalus pa3sHOOGpasHoM
COLMATBHOM, 3KOHOMHYECKOM, NONUTHYeCKoH wuH(popMmanuu, ManoshdexTHBHA IOBCEIHEBHAS
OpaKkTHIeCKas AesATeIbHOCTE. Bo MHorux cdepax nmpodeccuoHaIbHON NeSTETBHOCTH TPeOyIOTCs
YMEHHS BBIIOJHATE pacy€Thl, COCTABIATH QITOPHTMEI, NPUMEHSTH (OPMYIEL, IPOBOJHTE
TEOMETPHYECKHE H3MEPEHHS M IIOCTPOEHHs, YHMTaTh, OOpabarThiBaTh, HMHTEPIPETHPOBATH H
NpeACTaBIATh HHPOPMANHMIO B BHAE TAaOIHAL, JHarpaMM H rpadukoB, INOHHMATh BEPOSTHOCTHBIHA
XapakTep CIy4aifHeIX COOBITHIA.

OxHOBpEMEHHO c pacImpeHHeM chep NIPUMEHEHHS MaTeMaTHKH
B COBpeMEHHOM o0mecTBe BCE GoJiee Ba)KHBIM CTAHOBHTCS MaTeMAaTHYCCKHH CTHIb MBIIUICHHS,
NPOSABNAIOIMHCS B ONPENEIEHHBIX YMCTBEHHBIX HaBhIKaX. B mpormecce u3ydeHHs MaTeMaTHKH B
apceHal NPHEMOB U METOJOB MBINUIEHHS 4Ye/lIOBEKa E€CTECTBEHHBEIM 00pasoM BKIFOYAIOTCA
HMHIYKIHSA H JEOYKIHAL, 0bobmenue
H KOHKpETH3alMd, aHalM3 M CHHTE3, KIacCH(pUKANMsd H CHCTeMaTH3alud, abCTparupoBaHue H
aHasmorusA. OOBEKTBl MAaTeMAaTHYECKHX YMO3AKIIOYEHMH, IpaBHIa MX KOHCTPYHPOBAaHHS
PacKphIBAalOT ~ MEXaHH3M  JIOTHYECKHMX IIOCTPOCHHH, CIOCOOCTBYIOT BHIPA0OTKE  yYMEHHS
(opmyTEpoOBaTH, 0GOCHOBBIBATL H JOKA3LIBATH CYXKICHHA, TEM CAMBIM (OPMUPYIOT JOTHYECKHi

CTHIIB MBILIICHHA. Benymas pOJIh IPUHAIICKHUT MaTreMaTHKe
B OPMHPOBAHHME AITOPHTMHYECKON KOMIIOHEHTHI MBIILICHHS ¥ BOCITHTAHWH YMEHHH NeifCcTBOBATh
no 3aJaHHBEIM aJITOPUTMAaM, COBEpIICHCTBOBATH H3BECTHBIC

¥ KOHCTPYMpOBarb HOBble. B mpomecce pemeHwmsi 3aja4 — OCHOBHI JUIs OpraHH3aldM y4eOGHON
JCATCIPHOCTH HA YPOKAaX MaTeMaTHKH — Pa3sBHBAIOTCA TBOPYECKas W MPHUKIATHAS CTOPOHEI
MBIIIIICHHS.

Ob6yuenne maremaTuke Ha€T BO3MOXKHOCTH pa3BHBaTh y OOYYAIOIMXCA TOYHYIO,
PalMOHATBHYI0 ¥ HHGOPMAaTHBHYIO pedb, YMEHHE OTOMparh Hamboee NMOIXOISIIHE S3BIKOBEIE,
CHMBOJIMYECKHE, rpaduyeckue cpencTsa JUIst BBIpKEHHUS CYXKJICHHH
U HarJsAHOIO HX NPEeACTABICHHS.

Heo6xonmuMeM KOMIIOHEHTOM OOIIeH Ky/JIBTYPEI B COBDEMEHHOM TOJNKOBAHMH SBIISETCS
ofImee 3HAKOMCTBO C METOJAMHM ITO3HAHHS JEHCTBUTENBHOCTH, MPEACTABICHHE O NPEAMETe |
METONE MAaTeMaTHKH, €ro OTIHYHIX OT METONOB E€CTECTBEHHBIX M TI'YMaHHTapHBIX HaykK, 00
ocobeHHOCTAX IPHMEHEHHA MaTeMaTUKH
AU PCIICHHA HAay4HBIX M NPUKIATHBIX 3anad. Takum oOpaszoMm, MaTeMaTHuecKoe oOpa3oBaHue
BHOCHT CBOH BKJIaJl B GopMHpOBaHHE 0OIIEH Ky IbTYpPEI YeI0BEKa.

Uzygenne MaTeMaTHKH CIIOCOOCTBYET SCTETHYECKOMY BOCIHTAHHIO Y€IOBEKA, IOHUMAHMIO
KpacoTel M M3fIIECTBA MaTEeMAaTHYECKUX PACCYXKICHHH, BOCHPUATHIO TeOMETPHYECKHX (opMm,
YCBOECHHIO HIICH CHMMETPHH.

IIpropuTeTHEIME HeIsIMHA o0ydeHHs MaTeMaTUKe B 10-11 KJlaccax
Ha yriyOn€HHOM YpOBHE IIPOI0JIKAIOT OCTABATHCS:

(opMupoBaHHE  NEHTpAIBHBIX ~ MATeMAaTH4eCKMX  IIOHATHI  (4MCIIO,  BENHYMHA,
reomeTpudeckas (urypa, mnepeMeHHas, BEPOATHOCTh, (GYHKIMS, IPOM3BOAHAS, HMHTETpa),
00eCreuMBarOKX NPEEMCTBEHHOCTh M  IEpCIEKTMBHOCTh MATEMaTHYecKOro 06pasoBaHHs
obyuaromuxcs;

IoJBe/ieHAe 00yJalomuXcA Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTHKH M OKpYXalOMeTr0 MHpa, MOHMMAHHIO MATeMAaTHKH Kak 4YacTd oOmmeH Ky/IbTypsl
4eJI0BEYeCTBa;

PasBHTHE  HMHTEIUIEKTyallbHBIX M  TBOPDYECKHX  crHocoOHOCTel  oOydarommxcs,
NI03HABATE/TbHOH aKTHBHOCTH, HCCIIEN0BATENBCKMX YMEHMM, KPHTHYHOCTH MBIILICHHS, HHTEpECa K
U3YYEHHIO MaTEMAaTHUKH;

¢opmupoBanue (YHKIHOHATBHON MaTeMaTHYeCKOH IPaMOTHOCTH: YMEHHS DAaclO3HABATH
MaTeMaTHYECKHe aCIEKTHI B peasbHBIX KA3ZHECHHBIX CHTYaLMsIX
W TpH  H3YYCHHWH  JIpyTHX  y4eOHBIX  HpPEIMETOB,  MpPOSBJICHHS  3aBHCHMOCTEN
U 3aKOHOMEPHOCTEH, (POpPMyIMpOBaTh WX Ha S3BIKE MATEMATHKH M CO3/BaTh MaTeMaTHUYECKHE
MOJIEIH, [IPUMEHATH OCBOEHHBIHA MaTeMaTH4eCcKuH anmnapar



AJLA PCIICHHUS IPAKTHKO-OPHEHTHPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATh H OLIEHUBATEH MOIyYEHHEIE
pE3yIbTaThI.

OCHOBHEIME JMHHAMH COIepXKaHHS Kypca Matematdku B 10-11 kmaccax yriy6néHHoro
YPOBHA ABIIOTCA: «UHMCia W BBIMHCIEHHA», «Aure6pa» («Anrebpamyeckue BBIPAKEHHLY,
«YpaBHeHMss U  HepaBeHCTBa»), «Hawama MaTemaTHgecKoro a"anusa», «l'eomeTpusa»
(«I'eomerpuyeckme ¢urypel u ux cBoiictsan, «M3Mepenue FEOMETPHYECKUX BETHYHHY),
«BepoaTHOCTS ¥ cTaTHCTHKAY. JIaHHEIC THHHHE Pa3BHBAIOTCS napaulelbHO, KaXKas B COOTBETCTBHH
C COOCTBEHHOH JIOTMKOM, ONHAKO HE HE3aBHCHMO OJHA OT JIpyroii, a B TECHOM KOHTaKTe€ H
B3auMojiericTeud. Kpome s10ro, MX 0OGBeIMHSET JIOTHYECKas COCTABISIONMAS, TPAIMIAOHHO
NpHUCYINad MaTCMaTHKE ¥ IPOHU3BIBAIOINAS BCe MaTeMaTHYeCKHe KYpPCHI M COJEpKATETbHbIC
maun. Chopmymposarnoe Bo ®I'OC COO TpeGoBaHme yMEHHE ONEPHPOBATH MOHATHSIMH:
OIpEeNncHue, akCHOMa, TEOpEMa, CIIC/ICTBHE, CBOMCTBO, NIPU3HAK, J0KA3aTE/IbCTBO, PABHOCHIIBHEIE
dbopmympoBkn, ymenme dopMyIHpOBaTH 00paTHOE H IPOTHBONOIOXHOE YTBEpKIEHHE,
[IPAUBOMUTE INPHMEPEl M KOHTPIPHMEPHI, HCIONB30BaTh METOA MATEMaTHYecKod HHIYKIIHH,
IPOBOZATE  ZIOKA3aTC/bHBIC PACCYXICHHS IPH PEMEHMH 3ajad, OLEHHMBAaTh JIOTHIECKYIO
TIPaBHNIbHOCTB PaCCyXAEHHH)» OTHOCHTCS KO BCeM KypcaM, a (pOpMHpOBaHHE JOTHUCCKHX YMEHHI
PACIpeseAeTCs [0 BCEM rofiaM 00y4eH s Ha yPOBHE CPEIHEro 00Imero o6pa3oBaHmsL.

B cootsercteun ¢ ®I'OC COO maremaTnka sSBIsETCs 00S3aTeNbHBIM MpeIMeToM Ha
JaHHOM ypoBHe oOpasoBanmsa. Hacrosmiedt mporpammoif mo MarTeMmaTHKe IIpelyCMaTpHBAETCS
usydqenHe ydyebHoro mpenmera «Marematnka» B paMKax TpEX y4eOHBIX KypcoB: «Aurebpa u
Havqaa MaTeMaTHIeCKoro anamm3ay, «I'eomerpusy», «BeposTHOCTS U cTartHcTHKa». DOpMHpOBaHHe
JIOTHYECKUX YMEHUH OCYHIECTBIIACTCS
Ha NPOTSIKCHWH BCEX JeT OOyueHHs Ha ypOBHE CpeJHero 06mero oGpasoBaHMs, a JEMEHTHI
JIOTMKH BKIIOYAIOTCS B COACPIKAHAE BCEX HA3BAHHBIX BBIIIE KYPCOB.

O6mee 49HCTO  49acoB, pEKOMEHIOBAHHEIX  JUIA U3y4eHHs  MaTeMaTHKH -
544 gaca: B 10 xnacce - 272 waca (8 wacos B Henemo), B 11 xmacce - 272 gaca (8 wacoB
B HEJIENI0).

2.1.7.3. IlnaHupyembIe pe3y ILbTAThI 0CBOCHHS OporpamMmbl N0 MaTeMaTHKe Ha YPOBHE
cpeaHero o6mero o6pa3osanus.

B pesynerare u3ydemms MareMaTHKM Ha YDOBHE CpPEHErO OOIIEro obpa3zoBaHHS ¥
oby4atomierocs 6yayT chOpMUPOBAHEI CIIEAYIOMIHE THYHOCTHBIE pe3yJIbTaThl:

1) rpasxaasckoro BOCHUTAHUS:

COPMHPOBAHHOCTE ~ IP@KIAHCKOH  NOHIMH  OOydalomerocs KaKk  aKTHBHOTO
H OTBETCTBCHHOI'O 4II€HA POCCHMCKOro OOIIECTBA, NMPEICTABIEHHE O MAaTEMATHYECKHX OCHOBAX
(QYHKIMOHMPOBAHHS pPasIMYHEIX CTPYKTYp, SBJICHHIA, OpoUeNyp TIpakAaHcKkoro obmecTsa
(BBIGOpBL, OMpOCKI M JpYroe), YMEHHE B3aHMONEHCTBOBATH C COLHMATBHEIMH HHCTHTYTaMH B
COOTBETCTBHH C MX QYHKIUSIMH H Ha3HAYCHHEM;

2) HaTpHOTHYECKOTO BOCTTHTAHUSA;

cOpMHPOBAHHOCTE POCCHHCKOMH rpaXKaaHCKOH HII€HTUYHOCTH, YBaXKEHUS
K  IpOIIIOMYy W  HAacTOSINEMY  pPOCCHHCKOM  MaTeMaTMK#, [EHHOCTHOE OTHOIICHHE
K JOCTHXKCHHAM pPOCCHHCKMX MareéMarHKOB H DPOCCHHCKOH MaTeMaTH4ecKO#d IIKOJBI,
HCTIOJIB30BAHKE 3THX MOCTH)KCHUH B IPYTUX HayKaX, TEXHOJIOTHSX, chepax SKOHOMHUKH:

3) IyXOBHO-HPABCTBEHHOIO BOCIIHTAHHMSI:

OCO3HAHHME  NYXOBHBIX  IICHHOCTEH  pOCCHMCKOTO  Hapoxa, c(hOPMHPOBAHHOCTH
HPAaBCTBEHHOIO CO3HAHMA, STHYECKOrO IMOBEJCHHS, CBA3AHHOIO C IPAKTHYECKHM HPUMEHEHHEM
JOCTHXKCHHH HAayKH ¥ JIEATENBHOCTHIO YYEHOTO, OCO3HAHME JIAYHOTO BKJIANA B IIOCTPOEHHE
ycroiuuBoro 6yaymero;

4) 3CTEeTHYECKOr0 BOCIIUTAHHSA:

SCTETHYECKOE OTHOIIECHHE K MHPY, BKIIFOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEDPHOCTEI,
00BEKTOB, 3anad, pEIIeHHUH, paccyKIeHHH, BOCIIPHUMYUBOCTD
K MaTeMaTH4eCKUM acleKTaM PasjIMYHbIX BUIOB HCKYCCTBA;

5) ¢u3HYeCKOro BOCIUTAHHS:



chOopMHUPOBAHHOCTE yMEHHS IPHMEHSTH MaTeMATHYECKHE 3HAHNS B HHTEpecax 3[0pOBOro H
GesomnacHoro obpasa H3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3/I0POBBIO (3I0OPOBOE IMTaHHUE,
cOanaHCHPOBAHHEIN PEXAM 3aHATUI U OT/IBIXA, PEry/IPHAS (usnyecKkas aKTHBHOCTSE), (hH3HUECcKOe
COBEPIICHCTBOBAHNUE ITPH 3aHATHSAX CIIOPTHBHO-03/I0POBUTEIEHON JEATEBHOCTBIO;

6) TPYZOBOrO BOCIIUTAHHUA:

TOTOBHOCTB K TPyay, 0CO3HaHUE L€HHOCTH TpyRoIoous, HHTEpec
K PpasiayHBIM  cdepam NpO(ecCHOHANLHON MeATENbHOCTH, CBA3aHHBIM C  MATEMATHKOM
u e [PWIOKECHHAMH, YMEHHE COBEpINATh OCO3HAHHBIA BeIOOp Oynymeid npodeccun
M pealM30BbIBaTh  COOCTBEHHBIC JKM3HEHHBIE IUIAHBL, TOTOBHOCTE M  CIOCOBHOCTE
K MaTeMaTHyecKoMy 00pasoBaHUIO H CaMOOOPA30BAHKIO HA MPOTHKEHHH BCEH YKU3HH, TOTORHOCTh
K aKTHBHOMY y4acCTHIO B PEICHHH NIPAKTHYECKUX 3a/1a9 MATEMaTHIeCKOH HANPaBIeHHOCTH,

7) 9KOJIOTHYECKOrO BOCIIHTAHUS:

COPMHUPOBAHHOCTh  SKONOTMYECKOH KyIBTYPHL, IOHHMAHWE BIHSHHS COLIMAJIBHO-
SKOHOMHYECKHX IIPONECCOB HAa COCTOAHHE TIPUPOJHOM M  CONHAIBHON Cpelibl, OCO3HaHHE
r7I00aIBHOTO XapakTepa 3KONOTHIeCKUX pobJieM, OpHEeHTaNys Ha IpAMEHEHHE MaTeMaTHIECKHX
3HaHHH U4 PelIeHns 3anad B 00/1acT OKpyIKaroImel cpejbl, IJIAHUPOBAHUE ITOCTYNKOB M OIEHKH
HX BO3SMOXHBIX NOC/IECTBHHA 11 OKPY)KaOIIEH CPeIBL;

8) eHHOCTH HAYYHOTO TO3HAHUS:

CpOPMUPOBAHHOCTS MHPOBO33PEHHS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayK#H Hu o0mIecTBeHHOH NPaKTHKH, IIOHUMaHHEe MaTeMaTH4YeCKOH HAayKH
KaKk  cpepbl  dYeloBedecKoM  JEeATENBHOCTH, 3TaroB e PasBHTHI W  3HAYUMOCTH
UL PaSBUTHA IHBAM3ALMY, OBJIAJCHHE A36IKOM MaTEMaTHKH W MAaTeMaTHYECKOH KyJIBTYpOH Kak
CpeIcTBOM [O3HAHHA MHpa, TOTOBHOCTB OCYIIECTBIISATE IIPOEKTHYIO
H HCCJICIOBATENBCKYIO NeSTENbHOCTS HHIUBHIYAIBHO | B TPYIIIIE.

B pesynbrate wusyuenums maremaTMKH Ha ypoBHe cpexHero obmero o6pazoBaHHS Y
oOygaromerocs OymyT chOpPMHPOBAHBI IO3HABATETHHEIC YHHBEpCaJbHblE y4eOHBIE AeHCTBHS,
KOMMYHHUKAaTHBHbIC YHUBEPCATLHEIC yJeOHEIe AeHCTBUSA, PEryNsATUBHEIC YHHBEPCATbHbIE YIeOHBIE
JEUCTBHS, COBMECTHAS AEATENHHOCTD.

Y obysaromerocs GyayT chopMHpOBaHEI CIEAYIONME GA30BBIE JTOTHYECKHE NEHCTBHS KAk
9acCTh [I03HABATEILHBIX YHUBEPCATLHBIX YIeOHBIX MeHCTBHI:

BRUBATE M XapaKTepH30BaTh CYLICCTBCHHbIE IIPH3HAKA MaTeMaTH4eCKHX OOBEKTOR,
MOHATHH, OTHOIICHHUI MEK/Ty NOHATHIAMH, GOPMYJIHPOBATE OTpe/eeH s IOHITHIA, yCTaHaBIIHBATE
CYIIECTBEHHBIH [IPH3HAK KIIacCH(pHUKALIAH, OCHOBaHHA
Jutst 0000IEeHNS ¥ CPaBHEHHS, KPUTEPHH IPOBOIMMOTO aHAIA3A;

BOCIIpUHMMATh, (DOPMYJIHPOBATE ¥ NPeoOPA3OBHIBATH CYXICHHS: YTBEpPIUTEILHEIE H
OTPHIATEIbHBIC, €ANHUYHEIE, YaCTHEIE H 00IIHe, YCIOBHEIE;

BRUABIATE ~ MATCMAaTHYCCKHE  3aKOHOMEDHOCTH,  B3aUMOCBS3H M IPOTHBOPEUMS
B (akraX, [JaHHBIX, HaOMONEHHSX W© YTBEPIKICHUSX,  NpeliaraTb  KpHTEPHHU
JULS BEISIBTIEHHS 3aKOHOMEPHOCTEH ¥ IPOTHBOpEYHii;

A€TaTk BBIBOJBI C HCIOJb30BAaHHEM 3aKOHOB IJIOTHKH, JEXYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIO9CHHH, yMO3AKITIOYCHH M 110 aHATIOTHH;

TPOBOUTE CAMOCTOATENHLHO /I0KA3aTeNIbCTBA MATEMATHYCCKHIX YTBEPKACHHH (IIpAMBIE H OT
MIPOTHBHOTO), BBICTPAHBAThH apryMeHTaIlHIo, [IPUBOMIUTE IIpHMEpBI
¥ KOHTPIPUMEPEI, 000CHOBEIBATE COOCTBEHHEIE CYIKIEHHSA H BHIBOIEL

BEIOMpATE CHOCO0 pemeHns yueGHOH 3a/1aun (CpaBHHBATD HECKOJBKO BapHaHTOB pPEIIeHUs,
BEIOUpaTh Hauboee Mo IXOAIIHI ¢ YIETOM CaMOCTOSTENBHO BEUICICHHBIX KPHTEPHEB).

Y obygqatomerocs Gyayr copMEpPOBAHE! ClEAYIOMHE Ga3OBBIE HCCIETOBATENHCKHE
ACHCTBHUA KaK YacTh O3HABATENEHBIX YHUBEPCATHHBIX YIeOHbIX JeHCTBHIL:

HCHOJIB30BATE BONIPOCE! KaK HCCIIE/I0BATE/IbCKHI HHCTPYMEHT IMO3HAHMS, (OPMYIHPOBATH
BOIPOCHI, (PUKCHPYIONIHE MpPOTHBOPEYHe, MpOOJIEMY, YCTAHABIHBATE HCKOMOE H JAHHOE,
(opMupOBaTE rUMOTE3Y, APIYMEHTHPOBATE CBOIO O3HITHIO, MHEHHE;



OPOBOIUTH  CAMOCTOSTEIBHO CIUITAHUDOBAHHEIH  SKCIEPHMEHT,  HCCIENOBaHHE
0 YCTaHOBJICHHIO OCOOCHHOCTEH MATeMAaTHYECKOTO OOBEKTa, SBJIEHHSA, IPOIECCA, BBIIBICHHIO
3aBHCHMOCTEH MeK/ly 00BEKTaMHU, SBICHUAMH, IIPOIIECCAMH;

CaMOCTOATENBHO (hOPMyIMpOBaTE 0OOOIIEHHS ¥ BEIBOAEI IO PE3yIbTaTaM IIPOBEIEHHOIO
HAOINONIEHNs, MCCIENOBAHMS, OLEHHBATh JOCTOBEPHOCTh MOJMYYEHHBIX pE3yIbTAaTOB, BEIBOJIOB H
0600menHni;

IPOrHO3MPOBATE BO3MOXKHOE PA3BUTHE IPOLECCA, a TAKXKE BBIBUTATh IIPEIIONOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Y ofysatomerocs  GymyT  COPMHPOBaHEI ~ CleIylOIIHE  yMeHHS paboTats
¢ uHpOpMAIHelf KaK YacTh 03HABATEIHHBIX YHHBEPCATBHbIX Y9eOHBIX NCHCTBHIA:

BBIABIIITE JACUIMTEI HHOOPMALMH, JaHHBIX, HEOOXOMUMEBIX /Uil OTBETa Ha BOIPOC H IS
pELICHU 3a1a49H;

BEIOMpaTh HHOPMANHMIO M3 HCTOYHHKOB PAa3NMYHBIX  THIOB, aHaJIU3UPOBATh,
CHCTEMAaTH3NPOBATH W HHTEPNPETHPOBaTh HMHPOPMANMIO pa3NMYHEIX BHAOB U (opM
IIPE/ICTABIICHUS;

CTPYKTYPHPOBATH HH(OPMALHIO, MPEACTABIATE €& B Pa3M9HBX (OpMax, HILTIOCTPHPOBATh
rpabuvecku;

OLCHHBATL ~ HANEKHOCTE WHYOPMALMH IO  CAMOCTOATENBHO  ¢OPMYIMPOBAHHEIM
KPHTEPHSIM.

Y ofywaromerocst GymyT chOpMHpOBaHBI CleTyIONHe yMeHus OOIIeHHS KakK YacTh
KOMMYHHUKAaTHBHEIX YHUBEPCAILHBIX YIeOHEIX NeHCTRHI:

BOCHPHHHMATh W (OPMyTHPOBAaTH CyXKICHHS B COOTBETCTBHH C  YCIIOBHSIME
M UEIIMH OOIIEHHs, SCHO, TOYHO, IDPAMOTHO BBIPAKATH CBOK TOUKY 3DPEHHS B YCTHEIX
H THCBMCHHBIX TEKCTaX, NaBarh IIOSCHEHHS II0 XOIy peINeHHs 3a7a4yd, KOMMEHTHPOBATh
HOJTy9eHHBII Pe3yIILTaT;

B Xoze 00CY/ICHHs 3aaBaTh BOIPOCHI [0 CYIIECTBY OGCYKIaeMON TeMbI, IPOGIeMsL,
PCIIaEMOH 3aJlaud, BBICKA3bIBATh H/ICH, HAIEIEHHBIE HA MOMCK DEIIeHHS, CONOCTABIAThH CBOH
CYKICHHA C CYXICHHAMHE JPYTHX YYacTHHKOB JHalora, oOHAPYXHMBAaTh pasjiiyMe M CXOICTBO
HO3HIMH, B KOPPeKTHO! hopMe GopMyTHpOBATE pa3HOITIACHS, CBOM BO3PAKEHHS;

IIPEACTABIATE PE3y/bTaThl PENICHHs 3ajadd, SKCIEPHMEHTa, HCCICHOBAHHUsA, MPOEKTa,
CaMOCTOATENFHO BRIOKpaTh GOpMAT BRICTYIUICHHS ¢ YYETOM 3aJad INPEe3CHTAMA U 0COOEHHOCTE!H
ayJUTOPHH.

Y obyuqatomerocs 6yayT chopMHEpPOBAHEI ClIEAYIOIIHAE YMEHHS CAMOOPraHA3alHH KaK JacTh
PEryIITHBHEIX YHUBEPCAIbHBIX Y4eOHBIX 1eHCTBHIH:

COCTAaBIIATH  IUIAH, aQITOPUTM pElICHHs 3aJayd, BBIOHparth cmoco6  pemeHus
C y4€TOM HMCIOUMXCS pECypcoB M  COOCTBEHHBIX BO3MOXKHOCTE, apryMeHTHPOBAaTh
H KOpPPEKTHPOBAaTh BAPHAHTHI PELICHUH ¢ y4ETOM HOBOMH HH(OPMAITHH.

Y obywatomerocs GyayT copMEpOBaHEI CELYIONHE YMEHMS CaMOKOHTPOJS KaK YacTh
PETYIATHBHBIX YHHBEPCAIbHBIX YYeOHBIX IeHCTBHIA:

BJIaJICTh HABBIKAMH IIO3HABATENEHOM peIeKCHH KaK OCO3HAHMSA COBEpPIIAEMBIX JeHCTBI 1
MBICTATE/IBHBIX IIPONECCOB, HX PE3yNBTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS
Ipolecca ¥ pe3ysibTara peleH s MaTeMaTHIecKoi 3a1aun;

OpeNBHICTE TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH DPEIIEHMH 3ala4yd, BHOCHTH
KOPPCKTHBEl B JCATENBHOCTh HAa OCHOBE HOBHIX OOCTOATENBCTB, JAHHBIX, HAMIEHHLIX OIMHOOK,
BBIABJICHHEIX TPYIHOCTEHH;

OLICHHBATh COOTBETCTBHE PE3y/IbTATA IIEJIM H YCIOBUAM, OOBSICHATH MPUYMHE] JOCTHKEHUS
MM HEOCTH)KCHHS  PE3yJIbTaTOB  JEATENbHOCTH, HAaXOIMTh OMMOKY, /aBaTh OIEHKY
IPHOOPETEHHOMY OIIBITY. ’

Y ofygaromerocs 6yayT cOpMHEPOBAHEI CIIEIYIONIAE YMEHHSL COBMECTHOM JESTENHHOCTH:

[IOHMMATh M HCIOJB30BATh MPEHMYINECTBa KOMAHIHON M MHIAMBHAYaIbHOH paboTHl mpH
PEIIEHMH y4eOHBIX 3a/1a4, NPUHAMATh IeNb COBMECTHOH [EATENHLHOCTH, IUIAHHPOBATH



OpraHH3anHiO COBMECTHOH pabOTHI, paclpenensaTs BHIbI paboT, J0rOBAPHBATHCH, OOCYHKIATH
IPOLECC | pe3yIbTaT paboThl, 06001IaTh MHEHHS HECKOIBKHX JIOMIEH;

y4acTBOBaTk B IPYNNOBBIX (opmax paborel (00CyxkueHHs, 0OMEH MHEHWH, «MO3TOBEIC
ITYPMbI» H HHBIE), BBIIOTHATH CBOIO 9acTh paGOTHI H KOOPIMHHPOBATE CBOH JEHCTBHS C JIpYyrUMHU
WICHAMH KOMaH[IBI, OLCHWBATH KAaYeCTBO CBOEro BKIaja B OOMMI MpOAYKT IO KpHTEPHAM,
C(OpMYTHPOBAHHEIM YYaCTHHKAMH B3aUMOIEHCTRHS.

IlpenverHBle pesyiabTaThl OCBOEHHS (enepatsHOl paboueli mporpaMMsl IT0 MaTeMaTHKe
TPEACTABNCHBI IO ToNlaM O0y4YeHHsl B paMKaX OTHENBHEIX KYPCOB B COOTBETCTBYIOINUX pa3zenax
HacTosmen ITporpammer.

7.7. PaGovass mporpamma yweGHOro Kypea «Aarefpa W Havalla MaTeMaTHYECKOI0
AHAIH3A).

7.7.1. IlosicHATEILHAS 3aITHCKA.

7.7.1.1. Kypc «Anrebpa ® Hayana MaTeMATHYeCKOTO aHANM3A» SBIETCH OHHUM
U3 HauOollee 3HAYMMBIX B NPOrpaMMe CTapIieil MIKOJEIL MIOCKOJBKY, ¢ OJHOH CTOPOHBI, OH
obecrieqrBaeT HHCTPYMEHTAbHYIO 6a3y Ul M3yYeHHs Beex €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
ApPYro# CTOPOHEBI, GOPMHUPYET JIOTHYECKOe H abCTpaKTHOE MBIILIEHHE OOYYaloIUXCsS HA YPOBHE,
HEOOXOIMMOM JUT OCBOGHHS MH(OPMATHKH, OGLICCTBO3HAHH, HUCTOPHH, CIOBECHOCTH M APYIHX
AUCHMIUIMH. B pamkax maHHOrO Kypca 06ydaromuecs OBJIaeBarOT YHHBEPCATBHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTOpas (OpMyYIHPYeT CBOM TOCTHIKEHHS B MATEMATHICCKON thopme.

7.7.1.2.Kypc anreGpsI ¥ Hayan MaTeMaTHIECKOTO AHATH3A 3aKIAXBIBACT OCHOBY
AVl yCHCIIHOTO OBNAJCHWA 3aKOHaMH (GH3HKH, XAMHH, OHONOTMH, NOHMMAHHS OCHOBHBIX
TCHJCHIHH pasBATHUS OKOHOMHKA M OOIIECTBEHHOH JKH3HH, TO3BOJISIET OPHEHTHPOBATHCA
B COBPEMEHHBIX HH(POBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO MCIONB30BaTh HX UL
AalbHeAero o6pa3oBatus 1 B IIOBCEHEBHOM Ku3HA. B, TO ke BpeMs OBJIAZICHHE a0CTPAKTHBIMHU U
JIOTHHCCKA CTPOTHMH KOHCTPYKUHMSIMH anreOpbl W MaTeMaTHYECKOrO aHANH3A PAa3BHBACT YMEHHE
HaXOMHTE 3aKOHOMEPHOCTH, ODOCHOBBIBATL HCTHHHOCTB, JOKA3BIBATH YTBEDIKIEHHS C MOMOIIBIO
HHIYKIIMH W  pacCyJaTh ACAYKTHBHO, HCIOJIB30BaTh OOOOIIEHHE H KOHKPETH3aI[UI0,
abcTparupoBaHye H aHAJIOTHIO, (hOPMUpPYET KpeaTHBHOE H KPHTHYECKOE MBIIILIICHHUE.,

7.7.1.3.B xome wu3ydyeHus Kypca «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHAIA3ay
o0ydaromuecs MONY4alOT HOBBIH ONBIT pElNeHHs IPHKIAIHEIX 33[a4, CaMOCTOSTEIbHOIO
THOCTPOCHHA MAaTCMaTHYECKHX MOJENell pealbHBIX CHTYalUud, WHTEpPHpETaldH IOJIy9EHHBIX
pemeHuit, 3HAKOMSATCS c npuMepamMu MareMaTH4YecKuX 3aKOHOMEPHOCTEH
B IIPHPOAIE, HAYKE H HCKYCCTBE, C BHIAIOIIMMHCS MATEMATHIECCKAME OTKPBITHAMM H HX aBTOPAMH.

7.7.1.4.Kypc 00najaer 3HAYHTENBHBIM BOCIIHTATETBHBIM NOTEHOHANIOM, KOTOPLIM
PCATHU3yCTCs Kak depe3 yd4eOHBIA MaTepHas, CrocoGCTByrOIIMiA GopmupoBaHu0 Hay4HOTO
MHPOBO33pCHHS, TaK U Yepes cneunuKy y9eOHOM HesTeabHOCTH, TpeOyrometi NPOXODKUTENIEHOM
KOHIEHTpaIux BHUMAaHHU, CaMOCTOSTETEHOCTH, aKKYPaTHOCTH
U OTBETCTBEHHOCTH 34 II0JIyYEHHEBIH Pe3y/IbTaT.

7.7.1.5.B ocHOBe MeTOmMKH 0Gyd4eHHS anrebpe ¥ HavalaM MaTeMaTHYeCKOTO AHAJM3a
JICIKAT NCATENbHOCTHBIH IPUHIAN 00yUeHu .

7.7.1.6. B ctpykrype yuebHOro Kypca «Anrebpa M Hadala MaTreMaTHYECKOTO AHAJIH3aY
BEIJIEJIEHBI CIIEAYIOLIHE COIepIKaTe/IbHO-METOIHYECKHE JTUHHHA: «Ynmcna
¥ BBIMHCICHHs», «DyHKIHH M rTpadukm», «YpaBHeHHS u uepapeHcrBa», «Hauama
MATEMaTHYeCKOro anamsa», «MHOxecTBa M jorHka». Bce OCHOBHBIE —COZEPATENBHO-
METOAMYECKIC IMHAH H3Y4ar0TCA Ha IPOTSHKCHUH IBYX JIET 00yYeHHs Ha yPOBHE CPEHEro 061mero
00pa3soBaHus, ECTECTBEHHO JOMOHSS APYr APYTa W TOCTEIICHHO HaChIIIAsACh HOBBIMH TEMaMH H
pasnenamu. JlaHHBN! Kypc SBISETCS HHTErPATHBHBIM, IOCKONBKY OOBEIUHIET B cebe coJepKaHue
HECKOILKHX MaTeMAaTHIECKUX JMCIHMILINH, TAKHX Kak anreGpa, TPUTOHOMETPHS, MaTeMaTHIecKuii
aHaIlu3, TEOPHs MHOXECTB, MaTeMaTH9eCcKas Joruka u apyrue. [lo Mepe Toro kak oGydarompecs
OB/Iafe€BAIOT BCE Oonee WMPOKMM MaTEMAaTHYECKHM amapaTtoM, Y HHX IOC/IEI0BATETHHO
dopmuEpyeTCA M COBEPIICHCTBYETCS YMEHHE CTPOHTH MaTeMaTH4ecKyl0 MOJENb peaTsHOo



CHTYaluH, OPUMCHATE 3HAHHS, TOMy4eHHbIC TIPH H3YYCHUH KypCa, JUIA PeIIeHAs CaMOCTOSTENHHO
chOpMYITMPOBAHHOM MaTeMaTHYeCKOM 3a1aqH, a 3aTeM HHTEPIPETHPOBATE CBOH OTBET.

7.7.1.6.1. ConepxarenbHo-MeToquYecKas JHHAS «UHCIa W BEMYHCICHHT) 3aBepIaer
(popMHUpPOBaHHE HABBIKOB HCIOJIB30BAHHS JCHCTBHTENBHBIX UHCET, KoTOpoe OBUI0O HayaTro Ha
YPOBHE OCHOBHOTO obmero obpasosanms. Ha yposre cpesmmero obmero o6pasoBanusi ocoboe
BHUMaHHE y/e9eTcs $opMHUPOBAHHIO HABBIKOB PAl[MOHATBHBIX BEIYACICHIH, BKTIOYAIOIHX B Ce6s
HCIIONb30BAHHE DA3IMYHBIX (OPM 3aHCH 4UHMCNA, YMEHHe JenaTh NPHKHAKY, BBIIOJHSTH
npuOIMKEHHBIE BEIMUCICHHS, ONEHABATS YUCIOBEIE BHIPAKCHHS, paboTarh ¢ MaTeMaTHYECKHMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOMMMCS MHOXECTBA HATYpalbHBIX, ENBX, PAIMOHATHHEX H
ACHCTBHTENBHBIX YHMCEN JIONOMHSIOTCS MHOKECTBOM KOMIUIEKCHBIX WHCEN. B KakIOM H3 3THX
MHOXECTB PAaCcCMaTPHBAIOTCSA CBOMCTBEHHBIE €My CreHH(HYECKHe 3aa9d W ONEPAIHH: JCTEeHHe
Hareso, OnepHpoBaHKE OCTATKaMH Ha MHOXECTBE HENBIX YHCEN, 0COObIE CBOKCTBA PalMOHATBHBIX
H MppalHOHATBHBIX YHCEN, apH(METHIECKHE OTIEpAITiH, a TaKXe U3BNeYeHHe KOPHS HaTypaIbHOMN
CTCIEHH Ha MHOXKECTBE KOMILIEKCHBIX 9HCell. briaronaps mocneoBare/bHOMy pacIIMpeHHIo Kpyra
HCIONIE3yCMBIX YHCEIl M 3HAKOMCTBY € BO3MOXXHOCTSMH UX IIPHMEHEHNS Ul PEIeHHs Pa3THIHBIX
3a7ia4 OPMHPYETCS NpeICTABIEHAE O EIHHCTBE MATEMATHKY KaK HAyKH M €€ PO/l B IIOCTPOEHHH
MOZIeNieH peallbHOro MHpa, IUPOKO HCIOJB3YIOTCs 0600IIeH e i KOHKpETH3AIS.

7.7.1.6.2. Jlunus «YpaBHEHHS M HEpaBEHCTBA» pealusyercs Ha NPOTSKEHHUH BCETro
oOydeHus B CTapuIeil IIKOJe, IOCKOIBKY B KAXKIOM pasziele ITporpamms! mpexycMoTpeHo permenne
COOTBETCTBYIOIMX 3a7a4. B pesymbrare oOywarommecs OBNafeBaloT pa3lIHYHBIME METOIAMH
PCHICHAA  DalMOHAIBHBIX,  MPPAHOHANBHBIX,  IIOKA3ATEJLHEIX,  JIOTADHPMHUUECKHX U
TPUTOHOMETPHHYCCKHX YPABHEHUH, HEPABEHCTB M CHCTEM, a TaKKe 33/1a4, COAEPIKAIUX HapaMeTp.
Ilomydennsle yMeHHS IOHPOKO MCIIOMB3YIOTCS NPH HCCIENOBAaHHH (YHKIHA C ITOMOIIBIO
MPOU3BOJHOM, IPH pENICHHH NPHIJIANHBIX 3a0ad M 3akay HA HAXOXKICHHE HAHGONBIIAX W
HauMCHBUIMX 3HaueHWH Qymkuuu. JlaHHas cojepxaTenbHas THHAS BKIIOYaET B cedsi Tarke
hopmipoBaHHe yMeHMH BENIONHATE pacuéTsl mo (opMmyram, npeobpa3oBaHms paldOHATBHBIX,
MPPAalHOHANLHBIX H TPHTOHOMETPHYECKHX BBHIPOKECHMH, a TaKKe BBEIPOKEHHUHM, COEPIKAIIEX
CTeneHM u jorapudmel. bBnarogaps m3ydenuio anreGpamdeckoro MarepHana IMPOUCXOIUT
AaTbHEHINEe pa3sBUTHE AITOPHTMHYECKOr0O M aOCTPAKTHOTO MBIILICHHS obyJaronxcs,
bopmupyroTCs HaBBIKH JETYKTHBHBIX paccyXIeHHIH, paboThI
C CHMBONIbHEIMH (OpMamu, TIpe/ICTaBIIeHHs] 3aKOHOMEPHOCTeH | 3aBHCHMOCTEH B BHIC PABEHCTB H
HEpaBEeHCTB. Aurebpa npejtaraer pQeKTHBHbIE WHCTPYMEHTBI IS PELICHHS NPaKTHYECKUX H
CCTCCTBCHHO-HAYIHBIX 3a/1a4, HAIVI/IHO JEMOHCTPHPYET CBOH BO3MOKHOCTH Kak S3EIKa HAyKH.

7.7.1.6.3. ConepxareibHO-MeTOIAIeCKas  JTAHUS «OyBknuH W rpaQEKH»  TECHO
HEpEIUICTaeTCS C JAPYTHMH JIHHUSIMH = Kypca, IIOCKOJNBKY B KaKOM-TO CMBICHE 3aJaéT
TIOCTICIOBATCIPHOCTD  M3YYeHHs ~ Marepuana.  V3yueHWe  cTemeHHOM, MOKa3aTeNbHOI,
JNOrapu(GMHIECKOH U TPUrOHOMETPHYECKHX yHxumi, ¥X CBOMCTB M rpadHKOB, MCHOIb30BAHHE
GyHKIIi s pelneHus 3a1a4 u3 ApYTHX yueOHBIX IIPEIMETOB
¥ PEATbHOH JXKHM3HH TECHO CBA3aHO KAaK C MAaTeMaTHYeCKMM AHAIA30M, TaK H C peleHueM
YpaBHEHHH ¥ HepaBeHCTB. IIpu 5ToM GONBIIOE BHMMAHME yiensercs hopmupoBaHHIO yMeHHs
BEIpaXaTh (hOPMyIIaMH 3aBHCHMOCTH MEKIY PA3THIHEIME BEIHIHHAME, HCCITEI0BAT HOTy49EHHBIE
Gysxmmm, cTpouTs HX rpadukm. Marepuan 31o¥ conepxaTe/bHON JMHAA HANENEH Ha pasBHTHE
YMEHHH ¥ HABBIKOB, IO3BOJISAIONIMX BBIPAXATh 3aBHCHMOCTH MEKLYy BETHIMHAMH B pasIMIHOH
dopme: amamuTHYecKo#, rpadmueckoil m cioBecHoH. Ero U3y9EHHE CIIOCOOCTBYET DPa3BHTHIO
@IFOPHTMHYCCKOr0 MBINUIEHHA, CIOCOOHOCTH K 000OIIEHHIO W KOHKPETH3AIUH, HCIOME30BAHHIO
aHaJIOr|i.

7.7.1.6.4. ConepxarenbHas uHus «Havana MaTeMaTW¥eckoro aHATH3ay IO3BOJISET
CYMICCTBEHHO PACIMAPATH KPYr KaK MaTeMaTHYeCKHX, TaK H IPHKIANHBIX 3a7ad, JIOCTYIHBIX
00y4arommmcesi, Tak Kak y HEX MOSBIAETCS BO3MOXKHOCTE CTPOUTH IpadHKH CIOXKHBIX (DYHKIIHA,
ONpPEZENATh UX HAHOO/IbIINE U HAMMEHBIIHE 3HAYCHHS, BEIMHCIIATH TUIOMAtH QUIYp U 0GHEMEI Tel,
HaXOHTE CKOPOCTH M YCKOPEHMS npoueccoB. JlanHas cojepikaTeibHas THHHS OTKPLIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHHSA MaTeMAaTHYECKHX MOJCIel pealbHbIX CHTYalldii, II03BOJISET HAXOMHTH



HauIyqilee peHIeHHe B IPHKIANHBIX, B TOM YHCIE COIHATBbHO-3KOHOMAYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMH MATEMATHYECKOTO aHATH3A CIIOCOOCTBYET pPasBHTHIO abCTPaKTHOTO,
(bopmaneBO-T0THYECKOrO M KpeaTHBHOTrO MBINUICHUS, (OPMHPOBAHHIO YMEHWil pacro3HaBaTh
TIPOABJICHHA 3aKOHOB MaTCMaTHKH B HAyKe, TEXHHKE H HCKYCCTBE. Obyuaronmecs y3garoT 0
BBIIAIONIMXCS pE3yNIbTaTaX, MONYYEHHBIX B XOJE€ DA3BUTHS MAaTeMaTHKH Kak HayKH, U 00 HX
aBTOpax.

7.7.1.6.5. ConepxarensHo-MeTomaeckas Juuns «MHOKeCTBa 1 JIOr¥Ka» BKIIFOYAET B cebs
9JIEMCHTHI TEOPHH MHOXECTB M MaTeMaTHYECKOM JIOTHKH. TeopeTHKO-MHOXKECTBEHHEIE

Ipe/ICTaBIIeHUs IPOHU3BIBAIOT BECh Kypc IIKOJIBHOM MaTeMaTHKH
H IpeUiaraioT Hanbosee yHHBEPCABHBIN A3BIK, 06BEAHHAIONMMN Bee pasjensl MATEMaTHKK M e
TIPUTIOKEHHH, OHH CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKHe JUCIUTLTHHE]

U HX NIPUIIOXKCHHUS B €IMHOE 1enoe. [109ToMy BaXKHO IaTh BO3MOKHOCTE obyJaromemycs MOHEMATh
TCOPETHKO-MHOKECTBEHHBIH A3bIK COBPEMEHHOM MaTeMaTHKH H HCIIOIB30BATh €ro Ui BBIPKEHUS
CBOMX MBICTCH. JIpyruM BaXKHBIM NpPH3HAKOM MATEMaTHKH Kak HayKd clefyeT NpH3HATH
CBOHCTBEHHYIO €if CTPOrocTs 06OCHOBAHHH H ClIeIOBAHNE ONPEEeNEHHBIM IPABHIaM TIOCTPOEHHUS
AOKa3aTeNbCTB. 3HAKOMCTBO C 3/IEMEHTAMH MATeMATHYECKOH JIOrHKH CIIOCOOCTBYET Pa3sBHTHIO
JIOTHIECKOr0 MBIIICHAA 00y4YalomUXCs, MO3BOIAET UM CTPOHTH CBOM paccy/IeHusl Ha OCHOBE
TIOrMYECKHUX MPABHII, QOPMHPYET HABEIKH KPUTHYECKOTO MBIILTCHHS.

7.7.1.7. B xypce «Anre6pa W Hayana MaTeMaTHIECKOro aHaM3ay» MPUCYTCTBYIOT OCHOBEI
MareMaTH9eCKOro MO/CIPOBAHHs, KOTOPHIE MIPHU3BAHEI CIIOCOOCTBOBATE (opmHEpoBanHUIO HaBEIKOB
TIOCTPOCHHASA MOJENCH PealbHBIX CHTYAllHi, MCCIeNOBAHHS STHX MOJIENCH ¢ NIOMOINBIO anrapara
anreOphl  MaTEMAaTHYECKOTO AHATH3A, HHTCPIPETALHH [IOTy4EHHBIX Pe3yIbTaToOB. TaKue 3aqanus
BIUICTEHBI B K& H3 pasjenos [IporpaMmsr, IOCKONBKY Bech MaTepuan Kypca IIHPOKO
HCIOJIB3YETCA JULi PEIIEHUs NPHKIAIHBIX 3anad. [Ipu pemmennn peansHbIxX NPaKTHYECKHX 3a/1a4
o0ydarommecss  pa3BHBAIOT HabO/IaTeNFHOCTh,  YMEHHE  HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCHONB30BaTh AHAIOTHIO, 000GMATE H KOHKPETH3HPOBaTk Ipobiemy.
HesarensrocTs
N0 (OPMUPOBAHUIO HABEIKOB PEIICHHS NPHKJIaZHBIX 33029 OPraHU3yeTCs B NPOLIECCE H3YUCHHS
BCEX TeM Kypca «Anrebpa 1 Hagala MaTeMaTHYECKOrO aHATH3aY,

7.7.1.10. O6mee gncio gacos, PCKOMEHIOBaHHBIX /UL H3yUeHHs y9eOHOTO Kypca «Anrebpa
H Hagajla MaTeMaTH4ecKoro aHamusa» - 272 gaca: B 10 knacce - 136 gacos (4 gaca B Hememo), B 11
Kracce - 136 gacoB (4 gaca B HeneIO).

7.7.2. Conepsxanue obyqenns B 10 kaacce.

7.7.2.1. Yucna u BEIMUCTEHHUS.

Paunonansusie uncna. OGBIKHOBEHHEIE H JACCATUYHBIC APOOH, NPOLEHTEL, OEeCKOHEUHBIE
nepuonmaeckue npodu. Ilpumererre apoGelt  MPOIEHTOB Is PCIICHHS NPHKIAIHBIX 3a/a4 U3
PasHYHBIX OTpaciel 3HaHUH U PeaTbHOM KHU3HH.

Helicteurensrsie wncna. PanwoHantbHBIE H UppalMoOHaIbHBIe YHCTa. ApudpMeTHdeckue
ONCpanuu C NEHCTBUTENBHBIMH YHCIAMH. MOIyTs AEHCTBHTENTBHOTO 9HCIA H €ro CBOHCTBA.
[TpubmmxEnnsie BEIYHCIICHHS, npaBUIa OKPYTJICHHS, OPUKAZIKA
Y OLIEHKA pe3yIbTaTa BEIYHCICHHH,

Crenens ¢ mensiv mokasatenem. bunom HboToHA. Hcnons3opanue momxomsmei dopmsr
3aIACH ACHCTBHTENILHEIX YUCEN JUIS PEIICHHS IPAaKTHIECKHX 3a1a4 H MPECTaBICHHS JAHHEIX.

ApudMeTruecKuii KOPEHb HATYPATLHON CTENEHH H €ro CBOHCTRA.

Crenens C  palHOHAILHBIM HoKa3aTenem H e€  cBoiicTsa, CTEIIeHb
C NEHCTBUTENBHBIM II0KA3aTEIEM.

Jlorapudm gucna. Caoiictsa norapu¢ma. [lecATHIHEIe H HAaTypanbHBIE TOTapHMBL.

Cunyc, KOCHHYC, TaHIreHC, KOTAHIEHC HHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC H
ApKTaHI'€HC YHCIIOBOTO apryMEHTA.

7.7.2.2. VpaBHEeHHUS U HEPAaBEHCTRA.

Toxnectsa w ToXzecTBeHHBIe mNpeo6pazoBaHys. YpaBHCHHE, KODEHb ypaBHEHHS.
PaBHOCHIIbHEIE YpaBHEHNS U YpaBHEHHA-CITEICTRIS. HepasencTBo, pelmenne HepaBeHCTBA.



OcHOBHEIE ~ METOZBI  pemeHHs IENBIX | NpOOHO-pallMOHANBHEIX  YpaBHEHHMH
¥ HEPaBCHCTB. MHOrowieHs! OT OfHOH mIepemeHHoH. JlemeHHe MHOrOWIEHA HAa MHOTOWIEH C
octatkoM. Teopema Besy. Muorowiensi ¢ nensmvu koaddunuentamu. Teopema Brera.

IIpeoGpasoBanys YHCIOBBIX BHIPAXKEHHIE, CONEPHKAIIHX CTEIIEHH U KOpHH.

Uppamuonaneusie ypasaenns. OCHOBHbIE METO/IBI peIIeHus HpPAMOHAIBHBIX YPaBHEHHH.

Ilokasatenbrble yparerns. OCHOBHEIE METO/IB! PEIEHHS T0KA3aTEIbHBIX YPaBHEHHIA.

IIpeobpasopanue BbIpakeHHii, COAEPKAITAX JTOTapH(MEL.

Jlorapupmuueckue ypasHeHHs. OCHOBHBIE METOIEI pelleHus  Jorapu(MHIECKAX
YPaBHEHMIA.

OcHoBHBIE ~TpPUTrOHOMETpHYECKHE  (HOPMYIIEL. I[Ipeo6pa3oBanre TPHUrOHOMETPHUECKUX
BEID2KCHHH. Pelnenne TpUroHOMeTprIecKuX ypaBHEHHIA.

Pemenne cucreM ImMHEHHBIX ypaBHEHHIA. Marpuna cHCTEMBI NHHEHHBIX ypaBHEHHH.
OnpenenaTens MaTprIE! 2X2, €ro reOMETPHUECKHIE CMBICT 1 CBOWCTBA, BEIYUCIICHUE ErO 3HAYCHHS,
TIPUMEHCHHE ONpPEICTUTENS 1Sl PEIICHHs CHCTEMBI JTMHEHHBIX ypaBHeHHH. Pemenne mpuKiIaHbIX
3a7ad C NMOMOIUBIO CHCTEMBbI JHHEHHBIX ypaBHeHWiH. VcclenosaHme IOCTPOEHHON MOZENH ¢
[IOMOIIBIO MAaTPHII H OIIPE/Ie/THTENeH.

[locTpoenre MaTemaTHyecKHX Mojenel peasIbHOM CHTYalldd C MOMOIIBI0 YPABHEHHH H
HepaBeHCTB. [IpuMenenne ypaBHeHH I W HEPaBEHCTB K PENMIEHHI0 MATEMATHYECKHX 3a1ad M 33149
U3 Pa3lIMYHBIX 00J1acTell HAYKU M PeabHOM KH3HH.

7.7.2.3. Oynxmmu u rpaduky.

Dynkuma, cmocoGsl 3amanus (QyHKIEA. B3auMBO oOparnele ¢yaknuu. Kommosuims
Gysxumit. Ipaduk Gyskumn. Dnementapase npeobpazosanus rpapukos QyHKImiL.

Obnacte ompeneneHus ¥ MHOXXECTBO 3HAYCHHI ¢ynxman. Hyma oysxuam. [TpomexyTku
3HAKOIMOCTOAHCTBA. ETHEIC M Heu€THBIe (yHKumH. [lepuommueckme GyHKIMM. ITpomexyTku
MOHOTOHHOCTH QYHKIMA. MakcHMyMEI B MUHHMYMB! Qyukuun. Hambombmee M HaHMeHbIIce
3HaYeHUS QYHKIUH Ha IPOMEXKYTKE.

Jluneiinas, kBaapaTHyHas u ApOGHO-TMHEHHAS (ByHKIHH. ODJIEMEHTapHOE UCCIIENOBAHHE H
IOCTPOEHME UX IpadHKOB.

Crenennas ¢ymKkmus ¢ HaTypamreHEIM ¥ [eJNBIM  HoKasaTeneMm. Eé&  cpoiicTsa
u rpapux. CpoiictBa M rpaduk KOpHS n-off CTEHEHH Kak bysaxum o6paTHON CTeneHH
C HaTypaJIbHBIM ITOKA3aTENIEM.

Ilokasarensnas u norapupmudeckas GYHKIHH, X CBOHCTBA 1 rpaduxu. HMcnons3oBanue
rpaduxoB QYHKIHI 1715 pelIeHHs YpaBHEHHIA.

Tpuronomerpuyeckas OKpyKHOCT, —OIpeeeHHe TPHIOHOMETPHUYECKHX  (QYHKIMH
YHUCJIOBOTO apryMeHTa.

DyHKIHMOHATBHEIE 3aBHCHAMOCTH B PEATHHBIX MPOIECCAX W SBIEHHsX. paHKH peanbHBIX
3aBHCHMOCTEH.

7.7.2.4. Havana MaTeMaTH9eCcKOro aHaIu3a.

IocnenosaremsrocTy, crocoGbl 3a/aHus MOCIEIOBATEFHOCTEHR. MeTON MaTeMaTHIecKoi
MHAYKUHH. MOHOTOHHBIE M OrpaHHYEHHBIE IIOCIEJOBATENBHOCTH. MCTOPHS BO3HHKHOBEHHS
MaTEMaTHYeCKOI'0 aHa/In3a KaK aHau3a OECKOHEYHO MAaIbIX.

ApupMeTHyeckal M TeOMETPHYECKas  NPOTPECcCHH.  BeckoHewHo ybbIBaromas
reomerpydeckas nporpeccus. Cymma GecKOHETHO yOBIBAIOMIEH TI'eOMETPHYECKOH IPOrPECCHH.
JlumeiHbIi 1 SKCIOHEHIMATLHE pocT. Yucio e. ®opMyna CIOXKHBIX IPOIEHTOB. Mcnons3oBanne
IIPOrpecCHH Ul PEIIEH A PealbHbIX 3a/1a4 MPHKIaTHOTO XapaKTepa.

HenpepeiBrsie Qynkmuy u ux cBoiictsa. Touku paspsiBa. ACEMITOTEL rpauKoB GyHKIHIA.
CaoiicTBa byHKIHi HEIPEPBIBHBIX Ha OTPE3KE. Meron WHTEPBAJIOB
JULs pEILICHAS HEPABEHCTB. [IpuMeHerre CRONCTB HeNpepBIBHEIX QYHKITH 1S pelIeH s 3a1ad.

Ileppass u Bropas mpomsBogmble ¢yuxrmm.  Onpepnenenue, reOMETPHIECKU
¥ (U3AYECKHi CMBICII IIPOM3BONHOM. Y paBHEHHE KacaTelbHOM K rpaduxy QyHKIHA.

IIpou3BoHbIe SIIEMEHTAPHBIX (yHKIHI. [IponsBosHas cyMMBbl, IPOH3BEIEHHS, JACTHOTO X
KOMITO3HIUH GyHKIIWIA,
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7.7.2.5. MHOXeCTBa | JIOTHKA.

MuoxecTBO, omepanui Haj MHOXECTBAMH M HX CBOMCTBA. Huarpammer Ditepa—Benna.
IIpumenenye TeOPETHKO-MHOKECTBEHHOTO AaIIlapaTa Juisl OMHACAHHS pEanbHBIX MPOIECCOB H
SBJICHUH, P PEIIEHHM 3a/1a¥ U3 IPYTHX YUeOHBIX IPEIMETOB.

Onpezenenne, Teopema, CBORCTBO MaTEMATHYECKOTO 0OBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHIIEHBIC YPABHEHHS.

7.7.3. Coaepxanne odyuenns B 11 knacce.

7.7.3.1. Uncna u BEMHCIEHUS. :

Hatypanenble u nemsie uncna. IlpuMeHeHWEe NPH3HAKOB AETHMOCTH ITEJBIX quce,
HauOombumit obmmit gemutens (manee - HOJI) u HanmeHsmee oOmee kpatHoe (manee -HOK),
OCTaTKOB II0 MOJYJIIO, ajiropuTMa EBKIHIA U1 pernen s 3a/1a4 B HeJIBIX YHCIIaX.

Kommnexkcrsie wuena. AnreGpamdeckas u TPHrOHOMETpHYecKass (OpMBEI  3amUCH
KOMILIEKCHOTO YHCIA. ApH(METHYECKHEe OIEPallii ¢ KOMIUIEKCHBIMH YHCIIAMH. N3o6pakenne
KOMILIEKCHBIX 1HCe]l Ha KOOpPAHHATHOH IIockoctd. Popmyna Myaspa. Kopru n-oif crenenu us
KOMIUICKCHOTO wncna. IlpuveHeHne KOMILIEKCHBIX 4YHCeN JUis pelleHHs (H3HYECKHX U
FeOMETPHYECKHX 3a/ay. '

7.7.3.2. YpaBHeHNs U HEPABEHCTBA.

CucreMa M COBOKYNHOCTH ypaBHEeHHI u HEPaBEHCTB. PaBHOCHIILHEIE CHCTEMEI
H CHCTCMBI-CJIE/ICTBAS. PAaBHOCHIIbHEIE HEPABEHCTRA.

Ot6op KOpHeHl TPHrOHOMETPHYECKHX YPaBHEHHH C MOMOIIBIO TPHUTOHOMETPHYECKOM
OKPYXKHOCTH. PellleHie TPHroHOMETPHYECKHAX HEPABEHCTB.

OCHOBHEIE METO/(BI PEIIEHHs TOKA3aTENBHEIX H Jorapu(pMHYECKHX HEPABEHCTE.

OcHOBHEIE METO/IBI PEIICHNS HPPAMOHATBHEIX HEPABEHCTB,

OCHOBHEIE METOIIBI PELICHHS CHCTEM M COBOKYIIHOCTEH PalHOHAIBHEIX, HPPAUOHAIBHBIX,
IIOKA3aTEJIbHBIX M JIOTapH(PMHUYECKUX YPABHEHHUIA.

YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C TIAPAMETPAMH.

IIpuMenenne ypaBHEHWii, CHCTEM M HEPaBEHCTB K PEIEHHI0 MaTeMaTHYeCKHX 3ajad M
3afad U3 pasNMYHBIX OOnacTelfl HayKd M pealbHOH JW3HM, HMHTEpIpPETalus IIOJTy9eHHBIX
Pe3yIbTATOB.

7.7.3.3. @yHKuHEHA 1 rpadUKHy.

I'papux xommosummm ¢yskumii. I'eomerpugeckie 00pa3sl ypaBHeHHH M HEPaBEHCTB Ha
KOOPJAHHATHOH INIOCKOCTH,

Tpuronomerpudeckue GyHKIMH, KX CBOMCTBA U rpaduku.

I'padrdeckue MeTONBI pelenns ypaBHe U H HEPABEHCTB. ['paduaeckne MeToas! pemenus
3a71a4 ¢ IapamMeTpamH.

Hcnons3opanne rpauxoB byHKImin IULSL HCCIIe/IOBaHHUS IIPOLIECCOB
¥ 3aBHCHMOCTEH, KOTOpHIE BO3HHKAIOT NPH PEIICHHH 3a7a4 H3 APYTHX YIeOHBIX NIPEAMETOB |
peallbHOM JKH3HH.

7.7.3.4. Ha4ana MaTeMaTHYeCKOrO aHAH3A.

Ilpumenenne  mpomsBomHON K HCCIIEAOBAHHIO byEKIME HAa  MOHOTOHHOCTB
U 3kcTpeMyMsl. HaxoxieHre HanbOIbINero 1 HauMEHBIIEro 3HAYCHHH HETIPEPHIBHON QYHKIMH Ha
OTpe3Ke.

IIpumenenre NPOM3BOMHON JUIS HAXOXKICHUS HAWIy4qIIero peIleHHs B MNPHKIAIHBIX
3ajadax, UL ONMPENCICHHA CKOPOCTH M YCKOPEHHS IIpOLecca, 3alaHHOro (opmyioit
HIIH TpauKoOM.

ITepooGpasuas, OCHOBHOe CBOHCTBO TMepBOOGPA3HBIX. IlepBooGpasHble 3IEMEHTAPHBIX
Gyrxumit. [Tpapuna HaxoxkaeHHS MEPBOOGPA3HEBIX.

Hurerpan. l'eomerpudecknit cMbic uuTerpana. Bemuncienue OIpeNIEeNEHHOr0 HHTETpasa 110
dopmyne Herorona—Jleit6runa.

Ilpumenenne wHTerpasa s HAXOXKICHMS IUIOMAAEH TIUTOCKHX buryp u 00BEMOB
TeOMETPHYECKUX TElL.
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Ilpameps pemennit nuddepeHuuansREX ypaBHeHHH. MaTtemaraueckoe MOJIEJTAPOBaHHE
PEaTbHEIX MPOIECCOB € NOMOMIBIO MH(PepeHMaIbHEIX YPaBHEHHIH,

7.74. IlnanupyeMble NpeIMeTHbIE Pe3yJbTATHI OCBOCHHS (enepaabHoii pabGoueii
IPOrpaMmbl Kypea «Aurebpa ¥ Ha9a/1a MATEMATHYECKOT0 AHATH3a» HA YriIy6a¢HHOM ypoBHe
Ha ypoBHe cpeaHero obmero o6pasoBanus.

7.7.4.1. K xonny oby4erns B 10 xiacce oGygaronmiics moxyant CIIEYIOIINE IIPeIMETHEIE
PE3YNLTATEI II0 OTAEIBHBIM TeMaM (ezepansHOM paboueii mporpaMmer Kypea «Anrebpa u Hadana
MaTEMaTHYECKOT'0 aHATH3aY:

7.7.4.1.1. Yncna u BEIYHCICHAS:

CBOGOJHO OMEpPHPOBATH TOHSTHAMH: PANHOHATBHOE YHCIO, GECKOHEUHAS NIEpHOIHYecKas
Ipo0s, IIPOIIEHTEI, UppPaLHOHAIBHOE 9HCIIO, MHOXKECTBa panMOHATBHEIX
H ICHCTBHTENBHBIX YHCEII, MOAYJIb AHCTBHTEIBHOIO qHucia,

UPAMEHATE  APOOH M NPONEHTHI Ui pemeHHs  NpPHKIAZHBIX  3ajad
W3 Pa3IMYHBIX OTpacied 3HAHUH U peabHOH KHU3HH,

NPAMCHATh  NPHONMKEHHBIE — BBIYMCIEHHS, [PABHIA  OKPYIJIEHHS, MIPHKUIKY
U OLICHKY pe3ynbTaTa BLIYHCIICHHIA,

CBOOOJHO ONEPHPOBATh MOHATHEM: CTEIEHb C IEJIBIM IoKa3arelieM, HCIOJIb30BaTh
NOAXOAAMYIO (OpPMY 3amucH JCHCTBHTENBHBIX HHCEN JUIS pelIeHHs NpPaKTHYECKHX 3a7a49 U
NpeCTaBIeHUS JaHHBIX;

CBOOOHO ONEpHpPOBATE OHATHEM: apHPMETHYECKHH KOPEHS HaTypaJIbHOM CTENEeHH;

CBOGO/IHO OIIEPHPOBATH IIOHATHEM: CTENEHE C PAIHOHATLHBIM [TOKA3aTeNeM:

CBOOOIHO ONEpUpOBaTh MOHSATHSAMH: TOTapupM YHCIA, NECATHUHBIE H HaTypaabHEIe
JIorapu(mer;

CBOOO/IHO ONEPHpPOBATh MOHATHSAMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC UYHCIOBOIO
apryMeHTa;

OICPHPOBATE HOHATHAMH: ADKCHHYC, apKKOCHHYC H apKTaHICHC YHCIOBOIO apryMEHTa.

7.7.4.1.2. YpaBHeHHs H HEPABEHCTBA:

CBOOOJHO OIIEpHpPOBaTh MOHATHIMHE: TOXK/IECTBO, YPaBHCHHE, HEPaBEHCTBO, PaBHOCHIIBHEIE
YPABHCHUS H yPaBHCHUA-CIICACTBHSA, PABHOCHIIBHBIC HEPABEHCTBA,

TUPUMEHATE pasIUYHBIC METO[BI pELICHHUsS PallHOHANBHEIX H JIPOGHO-PAIMOHAILHEIX
YPaBHEHHH, IPHMEHSTH METOJl HHTEPBAJIOB /UL PELICHHS HEPABEHCTE;

CBOGOZHO OIEpHPOBaTh MOHATHAMH: MHOTOWIEH OT OJHOI MEPEMEHHOH, MHOTOWIEH C
LeIbIME K09 QUIHEnTaMH, KOPHH MHOTOWIEHa, TPHMEHSTH Je/IeHHe MEOTOWIEHA Ha MEOTOWICH ©
OCTaTkoM, TeopeMy besy u teopemy Buera st pentenns 3agay;

CBOOOZIHO ~ OMepHpOBAaThH MOHATHAMH: CHCTEMAa JTHHEHHBIX YPaBHEHMI, MaTpuIa,
ONpPENCIUTElb MATPUIBI 2 X2 M €ro TeOMETPHYeCKHil CMBICH, HCIIONB30BaTh CBONCTBA
Ompefenurens 22  juid  BBMHCICHHS €0  3HAYCHHA, [PAMEHATH OIpEEeTHTENH
AUL  PEIICHAA  CHCTCMbl JIHHCHHBIX YPaBHEHWH, MOJIENHpOBAaTh pealtbHBIE CHTYAIHH
¢ TOMOMIBIO  CHCTEMBI ~JHHCHHBIX YPaBHEHHMH, HCCIEAOBATH IOCTPOCHHBIE MOJENIH
C IOMOIIBIO MAaTPHUI ¥ ONpe/IeIHTe e, HHTEpPIPETHPOBATH IOy YEHHEIH Pe3yIbTaT;

HCIIONB30BATh CBOMCTBA ACHCTBH] ¢ KOPHAMHE JUs IPe0OPa30OBaRHS BBIPAIKEHMUIL;

BBIONHATH ~ NPEOOPAa3OBAHMSA  YHCNOBBIX  BEID@KEHMH,  CONEPKAIIMX  CTEMCHH
C pallMOHAJIBHBIM [TOKA3aTENEM;

HCIIOJIE30BATh CBOHCTBA JIorapu(MoB Ut MpeobpasoBaHms JIOrapA()MAYECKUX BEIPaXKEHHI;

cB0OOIHO OIIEPHUPOBATH TIOHSATHAMH: UppanHoHATLHELE, [OKa3aTeIbHbIe
U JIoTapu()MUYECKUe ypaBHEHHS, HAXOAUTH HX PENICHHS ¢ [OMOLIBIO PaBHOCHJIBHBIX IIEPEX0JI0B
UK OCYINECTBIIAA NPOBEPKY KOPHEH;

[IPHUMCHATE ~ OCHOBHBIE  TPHIOHOMETpHYECKHE  (opMynsl mig  mnpeobpa3oBaHMs
TPUTOHOMETPHYIECKUX BBIPAKEHHIA;

CBOGOIHO OMEpHpOBaTh MOHATHEM: TPHIOHOMETPHYECKOE YPaBHEHHE, TPUMEHSATH
HeoOXomaMBIe (OPMYIIBI [l PelIeHHs OCHOBHBIX THIIOB TPATOHOMETPUYIECKUX YPABHEHUH;
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MOJCIHPOBATh peAIBHbIE CHTyallld Ha s3bIKe anreOpEl, COCTaBISTH BHIPAKEHHS,
YPaBHCHHS, HEPAaBEHCTBA IO YCIOBHIO 3aja4d, MCCIEOBATh MOCTPOCHHBIE  MOJIEIH
C ACHOJIL30BAHHEM anmapara areOpel.

7.7.4.1.3. OyBximuy u rpadukm:

CBODOZHO ONEpHpPOBATH IMOHATHAMHE: (YHKIHS, crocoOBI 3amaHms (QYHKIHH, B3aHMHO
obpaTHble (GYHKIHH, KOMIIO3HMIMA (YHKIHMN, rpabuk (QYHKIHMH, BBIIONHSTH 3JIE€MEHTAPHBIE
npeobpa3oBanus TpaduKOB QYHKITHIA;

CBOGOZIHO oOmepupoBaTh MOHATHAMH: OONACTH ONpENCNICHAS M MHOXKECTBO 3HAYCHHI
ynxunn, Hymm GyHKIHH, NPOMEIKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO ONEPHPOBATH MOHATHSIMH: YSTHBIE W HEYETHBIC GbyHKIMH, NEPHOANYECKHE
byHKIHH, MIPOMEXYTKH MOHOTOHHOCTH byaxIHN, MaKCHUMYMBbI
¥ MHHEMYMBI QyHKIWH, HauGOJIbIIee ¥ HAUMCHBIIEE 3HAYCHHE (byHKIMM HA IPOMEXKYTKE;

CBOOOJHO  ONEPHPOBATh  MOHATHSAMH:  CTeleHHAd GyEKIMA ¢  HaTypaTbHBIM
H LeIBIM TOKasareneM, rpauk CTeneHHOH (YHKIMH ¢ HATYDATbHBIM H LEIEIM II0Ka3aTeTeM,
rpaduk KOpHSA n-oi CTEIICHU Kak bysxIH obparHoii CTeneHn
C HaTypalbHBIM IOKA3aTeNIeM;

OTCpHpOBAaTE NOHATHAMHM: JIMHEHHAd, KBaJApaTHYHas M [APOOHO-THMHeiHas (yHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE HCCIIEI0BAHNUE U IIOCTPOEHHE UX IPadHKOB;

CBOOOIHO ONEPUPOBATH MOHATHAMY: MOKAa3aTeNbHAs H norapapmuyeckas GyHKOAH, HX
CBOHMCTBA U Ipad) KM, HCIONB30BATH MX IPADHKH U PEnICHHS YpaBHEHHIA;

CBOOOJHO ONEPHPOBaTh TOHATHSIMHA: TPHTOHOMETPHYECKAS OKPYKHOCTB, OIIpE/ICIICHHE
TPUIOHOMETPHYECKAX (YHKIHIT YHCIOBOrO apryMeHTa;

HCTIONB30BATh rpaduku byrKmmit V1S HCCIIEOBaHHUS IIPOLIECCOB
H 3aBHCHMOCTEH NIpH pPEIICHMH 3a7ad M3 APYIHX y4eOHBIX NpeIMEToB H peallbHOM KH3HH,
BBID2XATh (POPMYJIaMH 3aBHCUMOCTH MEX/TY BETHIHHAMIE;

7.7.4.1.4. Havana MaTeMaTH9eCKOTO aHAIM3A:

CBOOOZHO ONEPHPOBATH MOHATHAMH: apH(MeTHUecKas H PeOMETpHYEcKas IPOrpecCHs,
GeckoHEYHO yOBIBaromast reoMeTpu4ecKas MIPOTPECCHA, JTMHEHHBIH
H  OKCHOHEHIHMANBHEIH  poCT, (QopMyra CIOKHBIX NPOLNEHTOB, HMETh IIPECTABJIEHHE
0 KOHCTaHTe;

HCIIOJIB30BATE IIPOrPECCHH T PEIICHNUS PEalbHBIX 3314 MPHKIAMHOTO XapaKTepa;

CBOOOJHO  ONEPHPOBATP  NOHATHAMH:  IIOCICHOBATENHHOCTh,  CIOCOGHI  3aAHHS
IIOCICI0BATENBHOCTEH, MOHOTOHHBIE M OTPaHHYEHHBIE MOCIE0BATEIEHOCTH, TIOHAMATh OCHOBDI
3apOXICHA MATEMaTHYECKOTO aHAIM3a KaK aHaTH3a OECKOHEYHO MATBIX;

CBOGOZHO ONEPHPOBATH MOHSTHSIMH: HENPEPHIBHBIC ()YHKIHH, TOUKH paspeiBa rpaguka
GynKImE, acHMITOTE rpaduKa yHKIHY;

CBOOOZHO ONEpUpPOBAThH MOHATHEM: (DYHKI(HS, HeNIpepEIBHAs Ha OTpe3Ke, IIPHMEHSTH
CBOHCTBA HENPEPHIBHBIX (YHKUHIA IS PEIICHHS 3a/1aY;

CBOOOZIHO ONEPHpPOBATEH HOHATHSIMY: TIEPBAst U BTOpast MPOU3BOAHEIE QYHKIIUH, KacaTeIbHasL
K rpaduxy QyHKuum;

BETTHCIIATE MPOU3BOAHBIC CYMMBI, IIPOM3BEICHHSA, YACTHOTO H KOMIIO3UIIMHA JBYX (hYHKITHIA,
3HATh IPOM3BOJHBIC 3IEMEHTAPHBIX ()YHKIIHIA;

HCIOJIE30BaTh NEOMETPHIECKAN M (PH3HIECKUHA CMBICI IIPOU3BOIHOM [T pEIIeHNs 3a1ay.

7.7.4.1.5. MHOXecTBa U JTOTHKA;

CBOOO/IHO OIIEPHPOBATE MOHATHSIMHA: MHOYKECTBO, ONEPALHH HAZ MHOKECTBAMH;

HCIOJIE30BATh TEOPETHKO-MHOKECTBCHHBIH aNNapar Ui OMHCAHHS PEalbHBIX IPOLECCOB H
ABJICHHH, DK PEIICHUH 3a/1a¥ U3 APYTUX y9eOHBIX TPEIMETOB;

CBOGOJHO ONEpHPOBAaTh IMOHSATHSMH: ONpeNelNeHHe, Teopema, YPaBHEHHE-CIICICTBHE,
CBOHCTBO MAaTEMAaTHYECKOT0O 00BEKTa, IOKA3aTENbCTBO, PABHOCHILHBIC YPABHEHNSA H HEpPaBEHCTBA.

7.7.4.2. K xonuy o6yuenns B 11 xiacce o6y9aromuiics MOMyIHT CleLyIOMIe [peMeTHEIE
PE3YITAThl IO OTAEIBHBIM TeMaM (ejiepanbHOl paGodeil mporpaMMs! Kypea «Anrebpa H Hagama
MaTeMaTHYECKOro aHaIA3a:
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7.7.4.2.1. Yucna ¥ BEIYHCIICHHS:

CBOOOZHO ONEPHPOBATEL MOHATHAMH: HATYPATGHOE M  IENOE YHCJI0, MHOXKECTBA
HaTypaJIbHBIX U HEJIBIX YHCEN, HCIIOJIb30BaTh IPH3HAKK JETHMOCTH LEJbIX grcen, HOJ] u HOK
HaTypalbHBIX 9UCEN UL PEINeHus 3a/1a4, IPUMEHSTh anroput™ Epxmza;

CBOOOIHO ONEpHpPOBAThH MOHATHEM OCTATKA II0 MOJYJIO, 3alIACHIBATL HAaTypaIbLHEIE YHCIIA B
PA3JIMYHEIX NIO3HIMOHHBIX CHCTEMaX CYMCICHHS,

CBOOOZHO ONEpHPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO H MHOKECTBO KOMILJIEKCHBIX
4Hucell, IIPECTABIATE KOMIUTEKCHBIE qucna B anrebpanyueckoi
H  TPHTOHOMETPHYECKOH  (opme, BHINONHAT apHDMeTHUYECKHe OmepalM¥ C HHMH
¥ n300pakaTh Ha KOOPAMHATHOMN MIOCKOCTH,

7.7.4.2.2. YpaBHeHH B HEpaBEHCTBA:

cBoOoIHO OIIEPHPOBATH TOHATHSIMH: HppalHOHAIBHEIE, MOKa3aTe/IbHBIE
¥ JIOrapu(p)MHUYECKHe HEPaBEHCTBA, HAXOUTE HX PEIIEHHS C IIOMOIIBI0 PABHOCHIIBHBIX IEPEXOJIOB;

OCYINECTBIATE 0TOOP KOPHEH IPH PEIIEHHH TPHTOHOMETPHIECKOro ypaBHEHHS,

CBOGOJHO ONEPHPOBAThL MOHSTHEM TPHTOHOMETPHYECKOE HEPAaBEHCTBO, IIPHMEHSTH
He0OXomMMBIe (OPMYIIBI IS peIeH:s OCHOBHEIX THIIOB ‘TPHTOHOMETPHYECKHX HEPABEHCTB;

CBOOOZHO  ONEPHPOBaTh  MOHATHSIMH:  CHCTEMA | COBOKYIIHOCTh  ypaBHEHHH
H HCDABEHCTB, PABHOCHIIBHBIC CHCTEMBI M CHCTEMBI-CIIEICTBHSA, HAXOMUTH PELICHUS CHCTEMBI M
COBOKYITHOCTEH palMOHAITbHEIX, HppalHOHATBHEIX, IIOKa3aTeTbHBIX
H JIOTapHMHUYECKHIX yPABHEHHH H HEPABEHCTB:

PelliaTh  palMOHANBHEIS, — MppallMOHANBHBIE, — NOKA3aTeNbHBE,  JOrapH(MHYEcKHe
¥ TPUTOHOMETPHYECKHE YPABHCHHUS K HEPABEHCTBA, COAEPIKAITHE MONYIIH U napaMeTpsl;

UPUMEHATh  Ipaduueckne METOABl I peleHHs YPaBHEHHE W  HEPABEHCTB,
a TaKKe 3a/1a49 C MapaMeTPaMu;

MOZIC/HPOBATE  pEATbHBIC CHTYaUMH Ha s3blke amreOphl, COCTABIIATH BEIPAXKEHHS,
YPABHCHH, HEPABCHCTBA M HX CHCTEMBI 110 YCIIOBHIO 3a/[a4H, HCCIIEI0BATh IIOCTPOSHHEIE MOJIENH C
HCIOIb30BAHMEM alliapata anreOpsl, HHTEPIPETHPOBATE Oy eHHbIE pe3yIbTaT.

7.7.4.2.3. ®ysKuuy u rpaduKu;

CTPOMTH IpaQuKH KOMIIO3UIMA (YHKIHH ¢ TTOMOIIHIO 3JIEMEHTapHOTO HCCIENOBaHHUA U
CBOMCTB KOMIIO3UILIMH IBYX (G YHKIIHIHA;

CTPOHTE M€OMETpHYECKHE 00pa3kl ypaBHEHHI H HEPABEHCTB Ha KOOPAHHATHOMH IUTOCKOCTH;

CBOOOHO ONEpHpPOBaTh MOHATHSIMHE: TpadiKy TPUTOHOMETPHYECKUX (DYHKITHIA;

HPUMEHATH QYHKIMH JUTS MOJIETTAPOBAHUS B HCCIEIOBAHMS PEAIBLHBIX MPOIECCOB.

7.7.4.2.4. Hagana MaTeMaTHIeCKOro aHaJH3a:

HCNIONIB30BATE  NMPOM3BOMHYIO I  MCCCJOBAaHMS (YHKIHH HA  MOHOTOHHOCTE
H 9KCTPEMYMBL; “

HaxOIWTh  HawboIbIIEe ¥  HAaUMEHbBIIEE  3HAYCHHS GyExknMm  HempephIBHOM
Ha OTpe3Ke;

HCIIOJIB30BaTh IPOX3BOIHYIO JULst HAXOXKICHHS HaHTy4IIero pelmeHns
B TPUKIIAJIHBIX, B TOM YHC/IE COLHATbHO-3KOHOMHYECKUX, 3aadax, s OTIPE/IEICHAS CKOPOCTH H
YCKOpeHHs ITponecca, 3alaHHoro GopMyno# mim rpagukoM;

CBOOO/IHO OIEPHPOBATH MOHSITHIMH: nepBooOpasHasd, ONpeeNEHHbIH HHTErpall, HAXOIATH
nepBooOpa3sHele SNIEMEHTAPHEIX byHKImHA %} BBIYUCIIATE HHTETpal
o dopmyne Herotona—JleiiGruna;

HAXOMMTD ILTOIIA/ M ITOCKHX (GUIYp K 0GBEMEI TEII ¢ IOMONIBIO HHTErpaia;

HMETb NPCJICTABICHAEC O MaTeMAaTHYECKOM MOJICTHPOBAHHH HA IPHMEPE COCTABICHHS
napdepernHaTbHEIX YPaBHEHHIL;

pemiaTe  TpHKJIaJHBIE  3aja4¥, B TOM YHCIE  COLHATBHO-3KOHOMHYECKOrO
¥ (PU3HIECKOTO XapaKTepa, CPEICTBAMH MATEMATHYECKOIO aHATH3A,

14



TemaTH4yeckoe mIaHApOBaHHE

Auredpa n Havana aHaIH3a (Yriay6aeHHbIi ypoBeHs)

10 xknace
HawmmeHnoBanue pasienos u TeM Kommyectso | Kontpossssie | DinexTponHsie
IpOrpamMMEl 4acoB paboTsr (mudpossie)
o0pa3oBareIbHEIE
pecypesl
1 MHOXeCTBO el CTBHTENBHBIX 22 1 https://edu.mob-
qrcen. MHOrowIieHs!. edu.ru
Panuonaisasie ypasHeHus U https://ypox.pd/
HepaseHcTBa. CHCTeMBI IHHEHHBIX
YPaBHEHHH
2 @yuknun u rpapuxu. Crenennas | 14 1 https://edu.mob-
yHKIMA C meNBIM moKa3aTeneM edu.ru
3 Apu(pMeTrdecKuii KOpeHs n-oi 15 1 https://ypox.pd/
crenmenn. Upparmonansasie
ypPaBHEHHSA
4 IToxazarenbHas QyHKIUS. 10 1 https://edu.mob-
ITokasarensHble ypaBHeHHS edu.ru
5 Jlorapudmudeckas GpyHKIHS. 18 1 https://ypox.pd/
Jlorapu)mudeckue ypaBHEHUS
6 Tpuronomerpudeckie Bepaxenus | 22 1 https://edu.mob-
U YpaBHEHUS edu.ru
i [ocnenoBatensHOCTH M 10 1 https://ypox.pd/
IPOIPECCHI
8 HenpepriBHEle QyHxmum. 20 1 https://edu.mob-
ITponzBoanas edu.ru
9 [ToBropenue, oGobmenue, 5 2 https://ypok.pd/
CHCTEMAaTH3allHsl 3HAaHUH
Beero 136 10 https://edu.mob-
edu.ru
11 knace
HanmernoBanme paszenos u Tem Komugectso | KonrponsHsie | DiekTpoHHBIC
IIPOrpaMMBI 49acoB paboTsr (madpossie)
obpa3zoBarenbHEIE
PECYPCHI
1 Hccnenopanue Gynxumii 20 1 https://edu.mob-
TIOMOIIIBIO IIPOH3BOTHOM edu.ru
https://ypok.pd/
2 ITepBoo6pa3suas u mHTErpaT 10 1 https://edu.mob-
edu.ru
3 I'pauxu TpUroHOMETPHYECKAX 14 1 https://ypox.pd/
Gysknmit. Tpuronomerpryeckue
HepaBeHCTBa
- HppanuonansHsle, mokasaTensHee | 24 1 https://edu.mob-
| JjorapupMHUYECKHAE HEPABEHCTBA edu.ru
5 KomMmrniekcHbie yrciia 10 1 https://ypok.pd/
6 Harypanensie u# nemsie yucia 10 1 https://edu.mob-
edu.ru
7 CucreMb! panroHAIBHEIX, 12 1 https://ypox.pd/
HPPalHOHATIBHEIX [IOKA3aTeIBHEIX
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¥ JIOrapu(MHYECKUX YPaBHEHHI
8 3aja4u ¢ mapameTpamMu 16 1 https://edu.mob-
edu.ru
9 ITosTopenwue, 0606menue, 16 2 https://ypox.pd/
CHCTEMaTH3alUs 3HAHHH
Beero 132 10

7.8. PaGouas nporpamma yueGHoro kypea «IeomeTpus».

7.8.1. IlosicHUTEILHAS 3aMHCKA.

7.8.1.1. Teomerpus sBiseTcs OXHHEM W3 GA30BBIX KypCcOB Ha YPOBHE CpEOHEro 00Iero
0bpasoBanus, Tak Kak 00eCeYMBaeT BO3MOKHOCTD M3y4EeHUs JUCLHUIUIAH €CTECTBEeHHO-HAYYHOMH
HANpPaB/ICHHOCTH M [PEJMETOB TI'yMAHWTAPHOTO IHWKTA. IIOCKONBKY NOTrHYeckoe MBIIUICHHE,
dopmupyemoe mpu wm3yuenumm o6ydarOIMMECS MOHATHHHBIX  OCHOB FE€OMETPHH, IIpH
JIOKasaTe]IbCTBC TEOPEM W IOCTPOCHHH LENOYKH JIOTHYECKMX YTBep)KICHHH IIpH peImeHun
FCOMCTPUHCCKUX 3313, YMEHHE BEIIBATATH M ONPOBEPraTh THIOTE3bl HEIOCPEHCTBEHHO
HCIONBE3YIOTCA NPH PEINEHUH 3aja¥ eCTECTBEHHO-HAYYHOTO LMKJIA, B YACTHOCTH (DH3MYECKUX
3a]a4.

7.8.1.2. Ilems OCBOEHHS IIpOrpaMMsl y4ebHOro Kypca «I"eomeTpHs»
Ha yrayOn€HHOM ypoBHE — pasBHTHE HHIHUBUYyaIbHBIX crmocobHOcTed o6ygaromuxcs
[IpH  H3YYCHHH TEOMETPHH, KaK COCTaBJIsIOmeH mpeaMeTHod obnact  «MareMaTHKa
H uHOOpMAaTHKa» dYepes obecIeYeHHe BO3ZMOKHOCTH IpUOOPETEeHNs M HCIOIb30BaHUA Gonee
rIIy6OKHuxX IeOMETPHYECKHX  3HAHHH i JelcTBHiA, CHENM(UIHEIX ~ IeOMETpHH,
M HEOOXOHDHMBIX  JUIi  YCIIEIIHOrO OpOdECCHOHANTEHOrO  00pa3OBaHHA,  CBA3AHHOIO
C HCIIONb30BAHWEM MAaTEMaTHKH.

7.8.1.3. [IpHOpHTETHEIMU ~ 3a7adaMH  Kypca TEOMETpUH Ha YriIybnEHHOM ypOBHE,
PaCIIHpPSIOIMAMH H YCHIIHBAIOMMMHA Kypc 6a30BOTO YPOBHS, SBISIOTCS:

PACIIHPCHAC  NpEJCTABNEHHMS O TIEOMETPHH KaK 4YacTH MHPOBOM  KyJIBTYPSI
¥ (hopMEpOBaHKE 0CO3HAHHS B3aUMOCBA3H T€OMETPHUH C OKPYKAOIIAM MHPOM;

(opMHpoBaHe NpenCTaBICHHS O INPOCTPAHCTBEHHLIX (ATypaX Kak O BaKHEHIIHX
MaTEMaTHICCKHX MOJEILIX, TO3BOJISIOIIMX ONKMCHIBATE U H3y4aTh PA3HbIe ABJICHHUS OKPY’KalonIero
MHpa, 3HAHAE OHATHHHOTO anapara 1o pasaery «CTepeoMeTpHs» MKOIBEHOTO Kypca FeOMETPHH;

(opMHpoOBaHHE yMEHHS BIAETh OCHOBHBIME MOHSTHSIME O IOPOCTPAHCTBEHHBIX (PUrYpax u
MX OCHOBHBIMH CBOHCTBaMHM, 3HAHHE TeopeM, (OPMYT H YMEHHE HX IPHMEHSTH, YMEHHS
AOKA3BIBATE TEOPEMbI X HAXOZUTE HECTAHIAPTHEIE CIIOCOGKI PEIIeHHS 3a/1ad;

¢opmmpoBaHEe yMeHHs pacHO3HABATH Ha 4CpTeXax, MOZENSX W B peaqbHOM MHpE
MHOTOrpaHHHKH H TeJla BPAIeHHs], KOHCTPYHPOBATh T€OMETPHIECKHE MOICIIH;

topMupoBanue [MOHAMAHHS BO3MO>XHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHHS
MaTEMaTHYECKHX TEOPHH, dopmuposanme [OHUMAHHS poiH aKCHOMATHKH
IpH IPOBEICHUH PACCYIK IEHHUIA;

(opmMHpOBaHHE yYMEHHS BIAAeTh METOJAMH JIOKA3aTEILCTE H aNrOPHTMOB pEIICHHS,
YMCHHA HMX [PHMEHATh, NPOBOJMTh [OKAa3aTeNBHBIE DACCYXIEHHS B  XOJIE pelieHus
CICPCOMETPHIECKHX 3a1ad M 3ajad C INPaKTHYECKHM CONEpIKaHHEM, tdopmupopanue
OPE/ICTABICHUS O HEOOXOMMMOCTH [OKA3aTelbCTB NpH OOOCHOBAHHH  MATEMATHUECKHX
YTBEPKICHUH U POJIH aKCHOMATHKH B [POBENCHMH JeIYKTHBHBIX paccyxIeHHUi;

PasBHTHE M COBEPIICHCTBOBAHWE HHTE/UICKTYaJbHBIX M TBOPYECKHX CHOCOGHOCTENf
oOygaromuxcs, I103HABATEIBLHOM AKTHBHOCTH, HCCIICNOBATENECKAX YMEHHH, KPHTHYHOCTH
MBIIUICHHA, HHTEPECa K H3YYEHHIO TeOMETPHH;

(opmupoBarue yHKIMOHANBEHON TI'PaMOTHOCTH, PEIICBAHTHOH TE€OMETPHH: YMEHHS
PACllO3HABaTe  NPOSBICHHS IEOMETPHYCCKHX MOHATHH, OOBEKTOB H  3aKOHOMEPHOCTEi
B PCATBHBIX XU3HCHHBIX CHTYalMAX M IPH U3Y4YEHHH JPYTHX YIeOHBIX MpPeiMETOB, MPOSBICHHS
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3aBHCHMOCTCH H 3aKOHOMEDHOCTeH, MOJEIMPOBAHHS pPEANbHBIX CHTYAlUi, HCCIICHOBAHHS
MOCTPOEHHBIX MOJIENICH, HHTEPNPETAIHH MOTYICHHBIX PE3Y.IHTATOB.

7.8.1.4. OCHOBHEIMH COJEPKATEIBHBIME JTUHHAMH Kypca «'eomerpum» B 10-11 kiaccax
sBisrores: «IIpaMble w IUTOCKOCTH B TpocTpaHCTBe», «MmororpanHmkm», «Tena Bpamenmsy,
«BeKTOPHI i KOOP/IMHATEI B IIPOCTPAHCTBEY, «/[BHKEHHA B IPOCTPAHCTBEY.

7.8.1.5. ChopmymupoBaroe B DemeparsHOM —TIOCYJapCTBEHHOM obpa3zoBaTebHOM
CTaHzapre CpefHero obmero o0pasoBanus TpeGOBaHHE «YMETh ONEPHPOBATH MOHSTHIMHEY,
PEJIEBAHTHEIX TEOMETPHH Ha YTIyGISHHOM ypoBHe 00yderns B 10—11 xiaccax, OTHOCHTCS KO BCEM
COJICPIKaTEIbHBIM JIHHASIM y4e6HOro Kypca,
a (opMHpOBaHUE JIOTHYECKHX YMEHMH pacIpenensercs He TOMBKO IO COZIEPXKATEILHBIM JIMHHSM,
HO ® 1o romam oOyuemns. Conmepiande 06GpasoBaHHS, COOTBETCTBYIOIIEE IpEIMETHBIM
pesynbTatam ocBocHHs IIpuMepHOi paGouel porpaMmsl, pacrpeIeNIéHHEIM 110 TojaM obydeHn s,
CTPYKTYPHPOBAHO TakuM 00pasoM, 4TOGEI KO BCeM OCHOBHEIM, NPHHIMITHANBHBIM BOIPOCAM
ofywaromecs  OOpallanuch HEONHOKPATHO. JTO  MO3BONSET OpraH{30BaTh  OBIAJIeHHE
TCOMETPHICCKUMH NOHATHAMH H HaBBIKAMH IOCIE0BATEBHO H MOCTYNATEIBHO, C COOIIOICHHEM
OpUHIMNA IIPEEMCTBEHHOCTH,
a4 HOBBIC 3HAHWA BKIIOYATh B OOLIYIO CHCTEMY I€OMETPHYECKHX MpeICTaBNeHHH 0Gydaromumxcs,
pacmupsist ¥ yriayOnss e€, o6pasys MpoYHbIE MHOKECTBEHHBIE CBS3H.

7.8.1.6. Tlepexoz K H3Y9eHHIO T€OMETPHH HA YTIyGIEHHOM YPOBHE MIO3BOIISCT:

CO3ZaTk yCnOBHA UL JuepeHimanum OOyYeHHS, MOCTPOEHHMS HHIHBHIYATbHBIX
00pa3oBaTeNbHEIX IPOrpaMM, 06ecednTh YrIyGIEHHOE U3yYeHHE TeOMETPHH KaK COCTAaBJIAIONIEH
y4ebHOoro npeamera «MaTtemaTHKay;

HOATOTOBHTE 00YYalOMMXCs K NPOJOIKCHNIO M3YYEHUS MATEMATHKH C yU&TOM BEIGOpa
Oymymeit npodeccun, obecrnieunBas IPEeMCTBEHHOCTE MEXITY o0mmum
H IIPOo()eCCHOHANBHEIM 06pasoBaHmeM.

7.8.1.7. Obmee 4uCcnO 4YacoB, pPEKOMEHIOBAHHBIX JUIL H3ydeHus y4yeOHOro Kypca
«I'eomerpus» Ha yriy6iaeHroM yposHe - 204 gaca: B 10 knacce - 102 waca (3 9aca B Heremo), B 11
Kkiacce - 102 yaca (3 gaca B Hezlemo).

7.8.2. Coneprxanune odyqenns B 10 xiacce.

7.8.2.1. TIpsMble ¥ IUTOCKOCTH B IIPOCTPAHCTEE.

OcHoBHBle noRATHA cTepeoMerpuu. Touka, mpsAMas, IIOCKOCTE, npoctpancTBo. [TorsaTHE 06
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHH: AKCHOMEI CTEPEOMETPUHH
M CIIE[ICTBUSA U3 HHUX.

B3aumHOe pacmonoxenue HpsMBIX B NPOCTPAHCTBE: IepeceKaroNIuect, napajUleIbHbIe |
CKperuBaromuecs npsamele. [IpusHaku ckpemmBaomuxcs npamerx. IlapamrensHocTs NpsSMBIX H
IUIOCKOCTEH B IIPOCTPAHCTRBE: nmapaurebHeIe IpAMBIE
B IPOCTPAaHCTBE, MApallIeNbHOCTE TPEX MNpPAMBIX, MAPAIENBHOCTh HPAMOM M  IUIOCKOCTH.
[lapalensHoe W IeHTpansHOE NPOEKTHPOBAHME, n3o0paxkenne ¢uryp. OcCHOBHBIE CBOHCTBA
TapajlIeNbHOrO NMPOeKTHpoBanus. M3oOpaxenue ¢uryp B mapamiensHON NpoeKmud. YTIel ¢
COHAaIlpaBIeHHBIMH CTOpOHaMH, yroin MEXTy IPAMBIMH
B mpocrpanctse. IlapaiienbHOCTS — IMOCKOCTEH: mapamienbHBIE IUIOCKOCTH, —CBOMCTBA
TapaJlIeIbHBIX IJIOCKOCTEH. ITpocTeiinie NpocTpaHCcTBeHHbIe (HTYPH! HA IUIOCKOCTH: TETPassp,
napaiieenuIie]l, IOCTPOSHHE CEYEeHHIH. :

[lepnenukynipHocTs  mpAMOM ®  IUIOCKOCTH: NEPHEHIUKYJISPHBIE  IpsSMEIe
B NpOCTPAaHCTBE, NpPAMBEIE MapajUlelbHble H IMEPHEHAUKYIAPHBIE K IUIOCKOCTH, HpH3HAK
NCPICHIUKYAPHOCTH NPAMOH H IUIOCKOCTH, TEOpEMa O IPSMOM IepIeHIMKYIIPHON IIOCKOCTH.
Oproronansroe mpoexrupoBarve. [lepuEeHTHKYISp W HAKIOHHELE: paccTosHHE OT TOYKH JIO
[IIOCKOCTH, pacCTOAHME OT MpsMOM [0 ILIOCKOCTH, NpPOEKIHs (HUIypsl HA ILIOCKOCTE.
[lepnenuKyIAPHOCTE MIOCKOCTEH: IPA3HAK TEPIERMKYIAPHOCTH ABYX IUIOCKocTel. Teopema o
TPEX MEePIeH IUKyIsIpax.

YIIbl B IPOCTPAHCTBE: Yrojl MEKIY NPSMOii H IUIOCKOCTHIO, JABYTPaHHBIN yToJl, THHEHHBIH
Yol ABYIPaHHOTO yrna. TpEéxrpaHHbIf W MHOrorpaHHele yrisl CBONWCTBA ILIOCKHX VIJIOB
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MHOTOTpaHHOro yria. CBo¥CTBa MIOCKHX W JBYIDAHHBIX YIJIOB TPEXTpaHHoOro yria. Teopemsl
KOCHHYCOB M CHHYCOB JIJIfl TPEXTPAHHOIO YIIA.

7.8.2.2. MHOrOrpaHHHKH.

Buaer MEOrOrpaHHHKOB, pasBépTKa MHororpannuKa. [Ipusma: n-yromssas npusma, npsamas
¥ HAKJIOHHAas [PA3MEL, OOKOBAas W TONHAS IOBEPXHOCTE NpH3MBL [lapamnenenumesn,
IOPsAMOYTOJBHEIA TapajUTellenune]l M €ro CBOHCTBA. Kparwaiimme myts Ha moepxsOCTH
MHororpannuka. Teopema Diinepa. IlpoctpancTBeHHas Teopema [Iudaropa. Ilupammna: n-
YPOJIbHAA NMpaMH/id, NpaBUIbHAS W yceu€HHas mupamunsl. CeoiicTBa péGep m GOKOBBIX rpaHei
NpaBHILHOH mHpamu/pl [IpaBHiIbHBIE MHOTOTPAHHMKH: NPABAJIHHAS Opu3Ma W IpaBHIbHAS
HpaMHu/ia, IpaBUIIbHAS TPEYTObHAS NMPaMA/Ia U NPaBHIIBHEIA TeTpasap, ky6. [Ipencrasnenne o
[IPaBMIIEHEIX MHOTOTPAaHHHKAX: OKTAd/Ip, H0AECKAdAP H HKOCAIP.

Berauciienne aneMenToB MHOTOTpaHHHKOB: pEGpa, Jmarosamd, yrisl. [Inomans Goxosoit
IOBEPXHOCTH ¥ IOJHOM MOBEPXHOCTH MPSAMOil IPU3MBI, TUTOIMA/b OCHOBAHHIA, TeopeMa 0 GOKOBOi
IIOBEPXHOCTH IpsIMOif TIPH3MBEL [Inomane GoxoBoit IIOBEPXHOCTH
H IOBEPXHOCTH NPABHIIBHOH MTHPaMU/IEL, TEOPEMa O TUIOIIAAA YCEUEHHOMH THPAMHAIEL.

CHMMeTpHS B IIPOCTpaHCTBE. JIEMEHTHI CHMMETPUH MpPaBHIBHBIX MHOTOIPAaHHHKOB.
CHMMETpHS B NpPaBUIBHOM MHOTOIrDAHHHKE: CHMMETpHSA IapajlieleNuneaa, CHMMETPHs
NPaBHIBHBIX IPH3M, CAMMETPHS IIPABUIILHOM ITHPAMUIEL.

7.8.2.3. BeKTOPBI M KOOP/IMHATHI B POCTPAHCTEE.

TTomsTHS: BEKTOp B MpOCTPAHCTBE, HY/EBOH BEKTOP, /UIHHA HEHYJIEBOIO BEKTOPA, BEKTOPEI
KOIUTHHEApHBIC, COHANPABIEHHBIC M MPOTHBONONOXHO HANPABIEHHBIE BEKTOPHL. PaBeHCTBO
BEKTOPOB. JIeHCTBHS ¢ BEKTOPAMH: CIOXKEHHE W BEIYHTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, yMHOXEHHE BEKTOpa Ha 4AC/I0. CBOMCTBA ClIOKEHHs BEKTOPOB. CBONCTBA YMHOKEHHS
BeKTOpa Ha 1HcIo. [lonstre KommIanapHsie BekTopsl. IIpu3Hak KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Ilpasuno mapamnenenunena. Teopema o pasmoxeHuu BEKTOpa N0 TpEM HEKOMILIAaHAPHEIM
BEKTOpaM. [Tpsamoyronsaas cCHCTEMA KOOpAMHAT
B mpocTpanctse.  Koopiummarsl  BekTopa. CBs3b  MeXIy — KOOpIHHATAMHE BEKTOpa
1 KOOp/IMHATAMY TOYEK. YTOI Mek/y BeKTopamu. CKalIpHOE MPOH3BEIeH e BEKTOPOB.

7.8.3. Conep:xanune obyqenns B 11 kaacce.

7.8.3.1. Tena Bpamenns.

HousTus: nMIMHApWYecKas NOBEPXHOCTH, KOHMYECKAS IIOBEPXHOCTh, C(epHUecKas
[IOBEPXHOCTH, 00pasyromue nosepxuocreii. Tena Bpamenus: HHIHHIP, KOHYC, YCEYE€HHBIH KOHYC,
cepa, map. Bsammuoe pacmonoxenue cdeps u IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
U3zobpaxenue TEN BpalleHHs Ha IJIOCKOCTH, Pa3géprka LUTHHIpA
4 xoHyca. CummeTpus chepst u mapa.

O6®ém. OcHOBHBIE CBOHCTBA O00BEMOB Tell. Teopema 06 00BEMe mnpsaMoyromsHOro
Hapajyienenanena u cineactsus u3 Hed. OOGBEM NpsMONl W HAKIOHHOM IIPH3MBL LHJIMHIPA,
[HpaMu/Ibl ¥ KOHyca. O6BEM Imapa i mapoBOro CerMeHTa.

Kombunaumun Tten Bpamenus W MHOrOrpaHHEKOB. Ilpusma, BnucaHHas B IEITHEHID,
OIMCarHas okomo muwmr/pa. Ilepeceuenne chepsr u mapa ¢ wiockoctsio. Kacanue mapa u chepsr
TIOCKOCTBIO. [IOHATHE MHOrOrpaHHWKA, OINHCAHHOTO OKOIO C(epsl, cephl, BIOHCAHHONW B
MHOTOrPaHHHK HJIM TEJIO BpalleHHs.

ITnomans nmoBepxHOCTH MMIMHIpa, KOHYca, MLTOMANL cheprr u e€ dacreit. [Togobue B
npocrpaderse.  OTHomenwe  0o6BEMOB,  mromazneit MOBEPXHOCTEH  MOMOOHBIX  (HTYp.
IIpeo6pasoBanme momobusa, romorerws. Pemenue 3a71a4 Ha IUIOCKOCTH C HCHOJIb30BaHHEM
CTEPEOMETPHYECKHX METOIOB.

TocTpoerue cevenmii MEHOrOrPaHHHKOB H TeJT BPALEHHS: CeYCHHUS HUIMHpPA (IapauTebHO
H NCPIEHIUKYIIAPHO ocH), CEYeHHUs KOHyca (mapamnensHoe OCHOBAHHIO
W IpOXONAINee H9epe3 BEPINMHY), CedeHHs Imapa, METOAbI [OCTPOESHHA CEYEHHH: METOJ| CIIENOB,
METOZ BHYTPCHHETO IIPOCKTHPOBAHMS, METOJI IIEPEHOCA CEKYINeH TIIOCKOCTH.

7.8.3.2. BeKTOpHI M KOOPAMHATEI B IPOCTPAHCTBE.
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Bexropsr B mpoctpanctse. Onepanuy Haj BEKTOPaMH. BekTopHOE yMHOXEHHE BEKTOPOB.
Caoiictea BEKTOPHOT'O YMHOYKEHHSI. [IpsmoyronbHas cucreMa KOOD/IHHAT
B npoctpanctse. Koopaunarsr Bektopa. Pasnokenue Bektopa mo Gasucy. Koopmunatso-
BEKTOPHBIA METO/] IIPH PELICHAN I'€OMETPHYECKHX 3a/ad.

7.8.3.3. JIBHKeHHS B IPOCTPAHCTBE.

HBmxenus npocrpancTsa, OTobpakenus. [lprkenns u papercTBo Guryp. ObmmHe cBoHcTa
ABWKCHUH. BHMIBI JBWKEHMH: mapamIelsHEIA IEpeHoC, NeHTpambHas CHMMETpHS, 3epKalibHas
CHMMETPHS, IOBOPOT BOKPYT npaAMOii. IIpeobpasosanus nopobus. [Ipsmas u chepa Ditnepa.

7.8.4. IlpeaveTrHbIe pe3yabTaThI 0 OTAEABHBIM TeMaM y4ednoro Kypca «I"eomerpus».
K xonmy 10 knacea o6yqaromuiica Hayanres:

CBOGOIHO OIEPHPOBATh OCHOBHBIMU IOHATHSAMH CTEPEOMETDPHH IPH PEeIleHHH 3anad H
[IPOBECHUN MAaTeMaTUYECKUX PACCYKICHHIH;

[IPAMEHATD AKCHOMBI CTEPEOMETPHH M CIEACTBHS M3 HHX IIPH PEIICHHH I€OMETPHYECKHX
3anay;

K1accH(QUIMpOBATh B3aHMHOE PACIONOKEHHE NPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE,

CBOGOIHO ONEPUPOBATH MOHATHSIMH, CBA3AHHBIMH C YIJAMH B IPOCTPAHCTBE: MEXIY
NPAMBIMH B IIPOCTPAHCTBE, MEXKIY IPAMOI M IIJIOCKOCTEIO;

CBOOOJIHO ONEPUPOBATE MOHITHSIMH, CBSI3AHHBIME C MHOTOTpaHHUKAMH;

CBOOOZHO pACIO3HABATE OCHOBHBIC BHIbl MHOTOTPAHHHKOB (IIpH3MA, HpamMuna,
OPAMOYIOJIBHBIH NapajuieIenunes, Ky6);

KJIaCCH(PUIHPOBATS MHOTOTPAHHUKH, BEIOHPAs OCHOBAHUS U KJaccHpUKaLuH;

CBODOZHO OMEPHPOBATH IOHATHAMH, CBS3AHHEIMH C CeYCHHEM MHOTOTPaHHUKOB
MIOCKOCTBIO;

BBIIIOJIHATE apajlIeNbHOe, UEHTpaTbHOe H OPTOrOHATBLHOE IPOSKTHPOBaHWE (GHTYp Ha
IUIOCKOCTE, BBIOIHATE H300pakeHus! PUIyp Ha MIOCKOCTH;

CTPOHUTL CCHCHHA MHOTOTPAHHHKOB DPa3NWYHBIMA METOJAaMH, BBIIONHSTH (BBHIHOCHEIE)
IUIOCKHE HEPTEKH U3 PUCYHKOB NIPOCTBIX O0BEMHBIX GHTYp: BHJ CBEpXY, COOKY, CHH3Y;

BEMUCIITe  IUIOM[aNH  NOBEPXHOCTCH  MHOTOTPAHHMKOB  (LpH3Ma,  NHpaMHIA),
F€OMETPUYECKHX TEll C IPUMEHeHneM (hopMy;

CBOOOIHO ONEPHPOBATH IOHATHAMH: CHMMETDHS B MPOCTPAHCTBE, LEHTP, OCh
H IIOCKOCTh CHMMETPHH, LIEHTP, OCh | IIOCKOCTH CHMMETPHH (GHIYPSI;

cBOOOIHO OIIEpUPOBATh NOHATHIMH, COOTBETCTBYIOMIAMH BEKTOpaM
4 KOOp/IMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATH ACHCTBUSA Hall BEKTOPAMH; .

PCIIaTe 3a[a9d Ha [0Ka3aTeIbCTBO MAaTEeMATHYECKHX OTHOIIGHHMH W HAXOXKIEHHE
TCOMCTPHHCCKAX BCJIMYMH, NPHMEHSS M3BECTHBIC METOIBI NPH PENICHHH MAaTeMaTHYECKHMX 3a1ad
NOBBIMIEHHOIO H BEICOKOTO YPOBHS CJIOKHOCTH;

TIPEMCHATh [POCTEHINME I[POTPaMMHBIE CPEICTBA H 3JIEKTPOHHO-KOMMYHHKAIMOHHEIE
CHCTEMBI IIPH PEIICHHH CTEPEOMETPUYECKHX 3a/aY;

U3BJIEKATE, npeobpa3oBLIBATE % HHTEPIPETHPOBATH WH(pOpManuIo
O  TPOCTPAHCTBEHHBIX  ICOMETPHYCCKHX  (QHUIypaX, [peACTABIEHHYI0 Ha  depTekax
H PHCYHKax;

HIPUMEHATE TIONYYCHHBIC 3HAHWS HA NPAKTHKE: CPaBHHBATH M AHAIM3HPOBATH PEATHHBIC
CHTyallid, NPHMCHATh H3Y4YEHHBIC MOHATHS B MpOLECCe NOHCKA PpEIeHHs MAaTeMaTHIecKH
copmymposanHoi npo6IeMsl, MOJIETUPOBATH pealbHbIE CHTYyallHH
Ha A3BIKC TCOMETPHHM, HCCIENOBATh IOCTPOCHHBIE MOJIENH C HCIONB30BAHAEM TEOMETPHYECKHX
NOHATHH M TEOpEM, anmapara anreOpbl, peliaTh NpaKTHIeCKHe 3a/[a4M, CBA3aHHbIE C HAXOKICHHEM
FEOMETPHYECKUX BEITHYHH;

MMETh MPE/ICTAaBJICHHSA 00 OCHOBHBIX STamax pasBATHA IEOMETPHH KaK COCTABHOM HaCTH
(GyHIaMeHTa pa3sBHTHS TEXHOIOTHI.
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7.8.4.2. IlpeqmMeTHBIE  pPe3yAbTATBI 10 OTAGALHBIM  TEMAM yuedHOro Kypea
«eomerpus». K konuy 11 knacca ofyuaomuiics HAYYIHTCSA:

CBOOOIHO ONEpPHpPOBATh IOHATHSIMH, CBS3AHHEIMH C LWIMHIPHYECKOH, KOHHYECKOH H
chepuyeckoit NOBEPXHOCTIMH, OOBACHATS CIIOCOBEI IOy IEHHUS;

ONICPHPOBATE MOHATHAMH, CBA3AHHEIMH C TEJIaMU BPAIEHHA: NHIMHAPOM, KOHYCOM, chepoit
M apoM;

pacnosHaBaTh TeNa BpalleHus (MUIMHIP, KOHYC, chepa W map) W OOBSCHATH CIOCOGHI
NIOJTY9EHHMS TeJI BPAIleHHU,

KIIaCCH(HIHPOBATE B3aUMHOE PACIIOIOKEHHE CHEPEI H IIOCKOCTH,

BBMHCIIATE  BEIMYHHBI JIEMEHTOB MHOIOTDAaHHMKOB H Tell BpAIEHUs, OOBEMEI
¥ IUIOINajH IOBEPXHOCTEH MHOTOTPAHHHKOB H Tel BpAIIEHHS, TI'eOMETPHYECKHAX Tel
C IpEMEHEeHHeM (GopmyT; '

CBOOOZIHO ONEPHPOBATH MOHATHAMHM, CBS3AHHBEIMH C KOMOMHALMSMH Tel BpaIleHUs U
MHOTOTPAHHUKOB: MHOTOIDAaHHHK, BIMCaHHBIN B cdepy m ommcaHHbli okomo coepsl, chepa,
BIIHCAHHAS B MHOTOIPAaHHHK HIIH TEJIO BPALICHH,

BBMHUCIIATE COOTHOIIEHHA MEX/TY IUIOIIANASIMH MOBEPXHOCTEH H 06BEMaMH TONOOHBIX TeL;

u300pakaTe H3ydaeMmsle (UIYpHI, BBIIONHATE (BBIHOCHEIE) IUIOCKHE  YepPTEKH
U3 PHCYHKOB HPOCTBIX OOBEMHBIX (HIyp: BHI CBepxXy, COOKy, CHH3Y, CTPOUTH CEYEHHS Tel
BPAIECHHUS;

H3BIIEKATS, HHTEPIPETHPOBATh H peoOpa3oBEIBATE HHGOPMAITHIO
O HpPOCTPAHCTBEHHBIX  IEOMCTPHYCCKHX  (HIypaX, NpeICTABIEHHYH0 HAa  UepTexax
¥ PHCYHKaX;

CBOOOHO ONIEPHPOBATE IOHATHEM BEKTOP B IIPOCTPAHCTEE;

BBINIOJTHATE ONEPaUH HaJl BEKTOPaMH;

3a[1aBaTh IIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOD/IMHAT;

pelliaTh — reOMCTPHYECKHE 3aJa9d HAa  BBMHCIACHHE YIJIOB  MEXAY IPSMBIMH
M IUIOCKOCTSMH, BBMHCICHHC pPacCTOAHHH OT TOYKH [0 TIUIOCKOCTH, B  IIEJIOM,
Ha [IPEMCHEHHE BEKTOPHO-KOOP/IMHATHOTO METO/IA IIPH PELIEHHH;

CBOGOJIHO OIEpPHPOBATH IOHSTHSMH, CBA3AHHLEIMA C JBHKCHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBYIKEHMIA;

BBIIIOTHATH H300paKeH s MHOTOrDAHHHKOM H Tell BPAIIeHHs! IPH TapaslIebHOM nepeHoce,
NCHTPANHO! ~ CHMMETDHH, 3€DKATBbHOM CHMMETPHH, [pPH TOBOPOTE BOKPYT IPAMOH,
npeo6pa3oBaHus MOA00US;

CTPOHTE CEYCHHSI MHOTOTDAHHHMKOB M TJl BPAIICHHUS: CEYeHHs MAIHHAPA (MapamIeqbHo |
TIEPIIEH IUKYIIAPHO ocH), CeueHus KOHYycCa (mapayensHOe OCHOBaHHIO
¥ IPOXOJAIlee Yepes BEPIIHHY), CCYEeHH 1Iapa;

HCIOJE30BATE  METOABI IIOCTPOCHHS CEYEHMH: METOX CIeNOB, METO[] BHYTPEHHEro
IPOEKTHPOBAHHS, METO/I IEPEHOCA CEeKYIIEil IITOCKOCTH;

JOKa3bIBATE T€OMETPHYECKHE YTBEPKICHHUA;

IpUMCHATH ICOMETPHYECKHME (aKThl IS pEIeHHA CTepeOMETPHYECKHX  3a/ad,
[IpCIIIONIATAIOIMMX ~ HECKONBKO INATOB  PEIIEHHs, €COM YCIOBHA NPUMEHEHHS 3aIaHbl
B BHOM W HEABHOU (opwme;

PCIIaTe 3amadd Ha JOKa3aTelIbCTBO MaTEMaTHYECKUX OTHOLIGHHY W HAXOKICHHE
FeOMETPHYECKUX BEeJIHYMH;

IIPUMEHATE NPOrPaMMHBIE CPEICTBA H 3JICKTPOHHO-KOMMYHMKAIHOHHEIE CHCTEMBI IIPH
PCIICHAH CTEPEOMETPHYECKUX 3a/1a4;

IPAMEHATE  TOIYYEHHBIE  3HAHMA HA  NPAKTHKE: CPaBHHBATh, aHATM3HPOBATH
U OUCHMBATE pCAIbHBIC CHTYAalHH, [IPUMEHATh H3YYCHHBIE IOHSTHS, TEOPEMBI, CBOMCTBA
B TIPOLECCE MOMCKA PEIICHHA MaTeMaTH4ecKd C(OpMYIHpOBAHHON NPOGIEMBI, MOIETHPOBATH
PCAIHBIC CATYAllHH Ha A3BIKE T€OMETPHH, HCCIEN0BATh IOCTPOSHHEIE MOIETH C HCIIOIH30BAHAEM
T€OMCTPHYCCKHX IIOHATHH H TeOpeM, anmapara anreOpsl, pelmarh HpaKTHYECKHEe 3ajiady,
CBJ3aHHBIC C HAXOXK/IEHHEM FeOMETPUYECKHX BETHIHH,
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HMETh IPENCTaBICHHA 00 OCHOBHBIX 3TalaX Pa3BUTHS FEOMETPHH KaK COCTABHON 4acTH
(GyBaMeHTa pa3BUTHS TEXHOIOTHIA.

TemaTuyeckoe nuianuposanue
10 xnace

Hawmmenosanmue Komgectso | Kontponsasie | [Tpaktaueckue OJeKTPOHHbBIE
PasJieNioB u TeM 4acoB paboTs! * paboTEl (uudpossie)
IIPOrpaMMBI obpazoBarebHbIE
pECYPCHI
1 Beenenne B 23 1 https://ypok.pd/
CTEPEOMETPHIO
2 B3aumnoe 6 1 http://digital-
pacIionoyxeHue edu.ru
HPSAMEIX B
HPOCTPaHCTBE
3 IMapannensHoCcTH 8 https://edu.mob-
OPSIMBIX B IUTOCKOCTEH edu.ru
B IIPOCTPAHCTBE
4 ITepnenmukynsprocts | 25 https://ypox.pd/
IPSIMBIX H IUIOCKOCTEH
B IIPOCTPaHCTBE
5 YTiE ¥ paccTosHuS 16 1 http://digital-
edu.ru
6 MHororpasnuky 7 1 https://edu.mob-
edu.ru
7 Bextope! B 12 http://digital-
IIPOCTPAHCTBE edu.ru
IToBTOpEHwE, 5 ¥ https://edu.mob-
060bmenue u edu.ru
CHCTEMAaTH3aIlHs
3HaHHHI
OBIIEE 102 6 0
KOJIMYECTBO
YACOB I1O
ITPO'PAMME
11 xaace
HawmmenoBanwue Komuuectso | Kontponsasie | [Ipaktaueckue | DnekTpoHmsle
paszienoB u TeM 9acoB paboTh! paboTs! (madpossie)
IpPOrpamMMBI obpazoBaTebHEIE
pecypesl
Ananmutryeckas 13 1 https://ypok.pd/
r€OMETpHS
IToBTOpenwe, 14 1 https://edu.mob-
0606menue u edu.ru
CHCTEMaTH3aIMsI
3HaHUH
O6sém MHOTOrpaHHkKa | 17 1 https://edu.mob-
edu.ru
Tena Bpamenus 24 1 http://digital-
edu.ru
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[Tnomanu 9 1 https://edu.mob-
TIOBEPXHOCTH | edu.ru
0OBEMBI KPYTIIBIX Tell

p—t

JIB¥okenus

[ToBTOpenwe, 17 2 https://ypox.pd/
00o0menue,
CHCTEeMaTH3aIH
SHAHUH

OBIIEE 99 8 0
KOJIMYECTBO
YACOB I10
[TPOTPAMME

7.9. Pabouasn nporpamMma y4e0HoOro Kypca «BepoATHOCTD
H CTaTHCTHKA)).

7.9.1. IlosicHATENLHAY 3aNHCKA.

7.9.1.1. VueOubii xypc «BeposTHOCTE M CTATHCTHKA» YIIyGNEHHOTO YPOBHS SBISETCH
[IPOJIOJDKCHHEM M Da3sBHTHEM OJHOMMEHHOIO y4eGHOro Kypca yriayb6aéHHOro YypOBHS OCHOBHOM
mkonsl. Kype npepnassayen 1 GpopMupoBanus y 06yHalommxcs CTaTHCTHIECKOH KYJBTYPHl H
IIOHUMAaHHUS poia TEOPHH BEPOATHOCTEH
KaK  MareMaTHYeCKOro HMHCTPYMEHTa [UIS HM3YYeHWS CIyYalHBIX COOLITHI, BeNIHYHH
1 nponeccos. IIpu m3ydenwnm Kypca 06OramaroTcsi NMpeCTAaBICHHS OOYYAIMEXCS O METONax
HCCICIOBAHUA HM3MEHYMBOTO MHpA, pa3sBHBAETCS MOHHMAHAE 3HAYAMOCTH M  OOIIHOCTH
MareMaTHYECKHX METO/IOB IO3HAHMS KaK HEOTHEM/IEMOH 4YacTH COBPEMEHHOTO €CTECTBEHHO-
Hay4YHOT'0 MHPOBO33pEHHS.

7.9.1.2. Conepxanne Kypca HampaBleHO Ha 3aKpelUlCHHE 3HAHHM, IIOJIY9eHHBIX
[IpH U3yYCHAH KypCa Ha YPOBHE OCHOBHOI'O 00IIero 06pa3oBaHust H Ha pa3sBUTHE IIPEJICTABICHHH O
CIly4aHbIX BETMIHHAX M B3aMMOCBSA3AX MEXIy HHMH Ha BaKHBIX PUMEpPAX, CIOXKEThI KOTOPBIX
IIOYCPITHYTHI U3 OKpyXaromero mupa. B pesynsrare y obywarommxcsi HommkHO chopMHPOBATECS
IPC/ICTaBNeHHe O Haubosnee YNOTPeOMTENBHBIX M OOMMX MATeMATHYECKHX MOJIENX,
HCIIOJIE3YEMBIX Ui OITHCAHMUS aHTPONOMETPHIECKHX
U JIeMOrpapuyeckux BEIMYMH, NOTPEIIHOCTEH B PasIUYHBIE POJA H3MEPEHHSX, [IHTETHHOCTH
0e30TKa3HON paboTHI TEXHIYECKAX YCTPOHCTB, XapaKTEPHCTHK MACCOBBIX SBICHHH U IPOLIECCOB B
obmectse. YueOHEI Kype sBisercs 6a3o0if Ay OCBOSHHS BEPOSTHOCTHO-CTATHCTHIECKIX METO/IOB,
HEOOXOMUMBIX CIENHATHCTAM HE TOJIBKO HWHKCHEPHBIX CIIEMHANBHOCTEH, HO TAKKE COMMATBHBIX H
TICHXOJIOTHYCCKHUX, IIOCKONBbKY COBPEMCHHBbIC OOIIECTBEHHBIE HAYKH B 3HAYMTENBHOH Mepe
HCIIOJIB3YIOT ~annapar aHamisa Oonbmux JaHHEIX. IleHTpamsHyro 9acTh Kypca 3aHHMAeT
obCyxk/ieHre 3aKoHA OONBINAX YHCEN — (YHIAMEHTAILHOTO 3aKOHA IIPUPOJBI, HMMEIOIIEro
MaTeMaTHYECKYIO (hopMamH3anuio.

7.9.1.3.B COOTBEeTCTBHH ¢ YyKa3aHHBIMH LEIMH B CTPyKType y4eOHOro Kypca
«BeposTHOCTh ¥ CTAaTHCTHKa» Ha YITyONEHHOM YPOBHE BBLIEIEHBI OCHOBHEIC COIepXKaTeTbHEIE
maann: «Ciydaifaele coGbITAs ¥ BeposTHOCTH» H «CoyyaliHble BEIWYMHBI U 3aKOH OOJBIIHX
YHCET.

7.9.1.4. IloMmAMO OCHOBHBIX IIMHHA B Kypc BKTIOYEHBI JIEMEHTEHl TCOPHH rpados
H TCOPHH MHOXECTB, HEOOXONUMBIE Ul IIOJHOIEHHOr0 OCBOSHHS MaTephana JaHHOTO y4eGHOro
Kypca M CMEXHBIX MATeMaTHYECKHX YIeOHBIX KYPCOB.

119.9.1.5. Conepxanue muuum «Ciydaifusie COOBITHS ¥ BEPOATHOCTH» CIYJKHT OCHOBOM
Ans  (OPMHPOBAHMS NPEICTABIEHMH O pacHpeleieHHH BEPOATHOCTEH MEXTy 3HAYCHHAMH
CTyJalHBIX BeNWYMH. BaXHYI0 9acThb B 3TOH COAEPKATEIBHON JIMHHMM 3aHHMAaeT W3y4eHHe
F€OMETPHYECKOTO H OHMHOMHATIEHOTO pacupeeIeH i " 3HAKOMCTBO
C MX HENPEPBIBHBIMH aHAJIOTaMH — II0Ka3aTeIbHBIM H HOPMAIBLHBIM Paclipe/IeIeHuIMH.
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7.9.1.6. Temsr, CBA3aHHBIE  C HEIIPEPBIBHBIME ~ CIy4YallHBIMH  BeJHYHHAMH
W PaclpelCNeHHsIMH, 2AKUEHTHPYIOT BHHMaHWe OOy9alomuxcsis Ha ONHCAHHH H H3y4CHHH
CIy4YalHBIX SBIEHHH C NOMOLIBIO HENpPEpPHIBHBIX dyskmii. OcHOBHOE BHHMAaHHE yIelseTcs
NI0Ka3aTeNbHOMY U HOPMAaIbHOMY PaclpeAeIeHHsIM.

79.1.7.B Kypce mnpeaycMaTpHBaeTCs O3HAKOMHTEIBHOE H3Y4YEHHE CBSI3H MEXIy
CITy9afiHEIMK BEJMYHHAMH H OINHCAHHE TOH CBSI3M € IIOMOIIHIO K03 unmenTa KOpPpesIHA | ero
BEIOOPOYHOTO aHaNOra. DTH 37IEMEHTHI COZepIKAHMS Pa3BHBAIOT TeMY «JlHarpamMMel pacceHBaHUAY,

H3Y9YEHHYIO Ha YPOBHE OCHOBHOI'0O obmrero obpazoBaHus,
¥ BO MHOT'OM ONIHPAIOTCH HA CBEICHHSA U3 KYPCOB areGphl i T€OMETPHH.

7.9.1.8. Emg OJIUH 3JIEMEHT COJlepIKaHHA, KOTOpPBIiA IpeIaraeTcs
Ha O3HAKOMHTCILHOM YPOBHE — IIOCJIE€OBATEIbHOCTh CIIyYaiHBIX HE3aBHCHMBIX COGBITHA,

HACTYTAIOMKX B CHHUIY BpeMeHH. O3HAKOMIICHHE C pacIpe/ieleHHeM BepOSTHOCTEH KOIHYeCTBA
TaKuX coObITHH  HOCHT PasBUBAIOIIHH Xapaxkrtep a SBIIAETCS aKTyaJIbHBIM
ang  Oyaymux —aGHTYpHeHTOB, MOCTYNAIOIAX Ha y4eOHBIE CIIEHATBFHOCTH, CBS3aHHEIE
C O0IIECTBEHHBIMU HAyKaMH, TICHXOJIOTHEH U VIIpaBJICHHUEM.

7.9.1.9. Obmee wmCciHO wYACOB, PEKOMEHIOBAHHEIX JUIS H3ydYeHHs y4eOHOro Kypca
«BeposITHOCTS H CTaTHCTHKAY» Ha YIIyGIeHHOM ypoBHE - 68 gacos: B 10 kiacce - 34 waca (1 gac B
Henemo), B 11 kinacce - 34 gaca (1 gac B Heemo)

7.9.2. Conepsxanue o6ysenns B 10 xiacee. :

I'pad, ceasmeni rpad, myru B rpade: muxiael u nermw. Cremens (BaJIEHTHOCTB) BEPIIHHEL
I'pader ma mockocTu. Jepenbs.

Cryuaiiseie SKCIepUMEHTHI (OMBITHI) ¥ CiydaifHEle COGEITHA. OneMeHTapHbIE COOBITHA
(mcxomsl). BeposaTaocTs CIIy4aiHoro COOBITHS. bmazocTts YaCTOTEI
U BEPOATHOCTH COOBITHH. ClydaliHbIe ONBITEI C PABHOBO3MOJKHEIME S]IEMEHTapHBIMH COOBITHSIMH.

Onepauuu Hax COOBITHSIMH: TepeceueHwe, 00beIMHCHNE, IPOTHBOMONOKHEIE COOBITHA.
Huarpammer Ditepa. opMmyna croxeHus BEPOATHOCTEM.

YcoBHAA BEPOATHOCTE. YMHOKEHHE BEpOSITHOCTEHA. JlepeBo cny4aifHOro 3KCIEPHMEHTA.
®opmyna monHo# BepostHocTH. PopMmyna Baiteca. He3aBHCHMbIEe COBBITHA.

Bunapeii crygaifEbli onsit (McnbITaHEe), yoex u Heynada. He3aBHCHMBIE HMCIIBITAHHS.
Cepus HE3aBHCHMBIX UCIIBITAHHA bi (4] IIEPBOTO ycoexa. [TepecranoBku
¥ (paxropran. Yucno coveranmit. Tpeyronsuux [Tackans. ®opmyna 6uroma HeroToHa.

Cepust HesaBHCHMBIX WCHEITaHHE BepHymm. CnyuaiiHeii BHIOOpD H3 KOHEYHOM
COBOKYITHOCTH.

Crnyuaiinas pemuumna. Pacnpenemenue BepoATHOCTEeH. Jlmarpamma pacmpesesieHus.
Onepanmn Han ciygalfHeIME — BelHYMHAMA. bunapuas cnyvaitmas Bemwumna. ITpuMeps:
pacnpeleNieHHi, B TOM YHCIIE T€OMETPHIECKOE H OMHOMMATLHOE.

7.9.3. Conep:xanne o6yuenns B 11 kiacce.

CoBmecTHOe pacnipesencHHe [BYX CIydalHBIX BeTH9MH. He3aBHCHMELE CIIy4yaiHele
BEJIHYHHEL. ?

Marematuueckoe OXmiaHMe CIYYaMHON — BeHYHHEI (pactipenienenusi). IIpumepsr
IPUMEHCHHS MaTeMaTH4eCKOr0 OXKMIAHWA (CTpaxoBaHHE, JIOTepes). MaTeMaTHUeCKOe OXHIAHHe
OuHApHOM CciyvaifHON BeMMYMHBL MaTeMaTHUCCKOe OXHMJIaHWE CYMMBI CIyYalHBIX BEIHIHH.
Maremaruueckoe 0KuIaHEE TeOMETPHIECKOTO X GHHOMHATHHOIO pacnpeeeH i,

Hucnepcus ¥ crampgapTHOE OTKIOHEHHE CIy4ailHOW BEIMIMHB! (pacIpe/eseHus).
Hucnepcns GuuapHOl crywaifHOl BenwumEBL MaTeMaTHUECKOE OKUTAHHE IIPOM3BEJCHHMS H
AUCTIEPCHA CYMMBI HE32BHCHUMBIX CIyYalWHBIX BeNHYHH. JIUCIEPCHsS M CTAHOAapTHOE OTKIOHEHHE
GruommansHOro pacnpenenenus. Jlucnepcns u CTaHIAPTHOE OTKIOHEHHE TI'eOMETPHYECKOro
pacnpee/IeHHs.

Hepasenctso Yebbimésa. Teopema UeGrimésa. Teopema Bepryum. 3akon Gonpmmx yucen.
BriGopounelit MeTon mccnenopanmit. BriGopounsie XapakTepucTuku. OneHHBaHHE BEPOSTHOCTH
COOBITHS TIO BHIGOPOYHEIM JaHHBIM. IIpOBepKa IPOCTEHINMX THIOTE3 ¢ IOMOLIBIO H3Y4YECHHBIX
pacnpeneneHui.
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HenpepsiBHbIe CiydaiiHble BENTHYHHEL IIpumepsl. @YHKIHS IUIOTHOCTH BEpPOATHOCTH
pacnpenienieHus. PasHoMepHOe pacnpeneneHdHe u  ero cBOHCTBA. 3ajaun, NOPHBOAAIIHE K
TIOKA3aTePHOMY pPaClpeleNeHuIo. 3ana4d, NPHBOAAIME K HOPMAIBHOMY pacIpeleNeHHIo.
OYHKIMS IUIOTHOCTH BEPOSTHOCTH II0KA3aTETLHOTO pacnpenenenus, (QYHKUHA IUIOTHOCTH
BEPOSITHOCTH HOPMaJILHOTO pacnpeieneHusl. OysKIus IJIOTHOCTH
¥ CBOHCTBA HOPMAaJIBLHOIO Paclpe/ie/IeHHs.

Ilociie1oBaTEeBHOCTS  OMHOYHBIX — HE3ABUCHMEIX  COOBITHIA 3amaud, TIPHBOAIIHE
K pacrpenenenuio Ilyaccona.

KoBapmanus [ByX cioy4aifHEIX BeIMYuH. Kospdummenr nuneitHodt xoppemnsmmm.
CosmecTHBIE HAGMOJEHHS JBYX BETHYMH. Beibopounsiii xosddunuent koppensimu. Pasmmane
MEXIy JIHHEHHOW CBA3BI0 M NPHYHHHO-CIIEICTBEHHON CBS3pI0. JIMHeHHas perpeccus, MeTox
HaUMEHBIIHMX KBaJPaTOB.

7.9.4. IlpeaMeTHbIe Pe3yabTATHI IO OTACILHBIM TeMaM y4ebHoro kypca «BepositHocTh
u cratacTHKa». K konny 10 knacca ofygaromuiics Hayaures:

CBOOOZIHO ONEPHPOBATH MOHATHAMH: TIpad), IUIOCKHiL rpad, cBs3HENIE Trpad, myTh
B rpade, Lelb, MUK, IePeBO, CTENEH BePIIAHEL, ZI€PEBO CIIy4alHOro 3KCIIEPHMEHTA;

CBOOOZIHO ONEPHPOBATh IOHATHAMH: CIyYaiHBIH 3KCIIEPUMEHT (OIBIT), ClIydaiHOoe
COOBITHE, 3NEMEHTApHOE Ciy4YaifHOe COGLITHE (371eMeHTapHEIT HCXOX) CIy9YaifHOro OIEITA,
HAaXOIHUTE BEPOSATHOCTH COOBITHH B ONBITAX ¢ PABHOBO3MOKHBEIMH 3/IeMEHTAPHBIMH COOBITHSIMH;

HaXO[UTh H (OpPMYyIHpOBaTh COGBITHSA: IepecedeHHe, OOLEIUHEHHE NAHHBIX cOOBITHH,
COOBITHE, NPOTHBONONOXHOE MAHHOMY, HCIIOIH30BATh AuarpaMmbl  DHlepa, KOOPAMHATHYIO
IPAMYIO  JUIAL  peIICHHS 3aja4, IIONb30BAThCS (OPMYNOH CIOKEHHS BEPOATHOCTEH JuIs
BEPOATHOCTEH JBYX M TPEX CIIy9alHBIX COOBITHIA;

ONCPHPOBATL  NOHATHSAMM:  YCIOBHAs  BEPOSTHOCTh, YMHOXEHHE  BEpOSTHOCTEH,
HE3aBUCHMBIE COOBITHS, I€PEBO CIIy9aiiHOro JKCIEPAMEHTA, HAXOIHT BEPOATHOCTH COOBITHH ¢
TIOMOIIBIO TpaBHld YMHOMEHHSA, JepeBa CIy4aiHOTO OMNBITA, HCIOIB30BAaTH (OPMYIY IONHOI
BEPOATHOCTH, (opmyry Baifeca npu pemeHuM 3a7ad, ONpEAeNsITs HE3ABHCHMOCTb COOBITHH IO
hopmyite 1 110 OpraHu3aNMHE CIygaiHOTO SKCIIEpHMEHTA;

IPUMCHATE H3YYEHHBIC KOMOHMHATOpPHBIE (OPMYIBI JUIS NEPEUHCICHHS SIEMEHTOB
MHOYECTB, NICMEHTapHBIX COOBITHHA CIy9aifHOIO OIBITA, PEIIEHHS 32714 10 TEOPHH BEPOSTHOCTEH;

CBOOOJIHO ONEpHpPOBaTh HOHATHSIMH: GUHADHBIH CITyJallHBIH OMEIT (ucrbiTanme), ycmex u
HEyNa4a, He3aBUCHMBbIC HCIIBITAHHSA, CEPHS HCIIBITAHMIA, HAXOUTh BEPOSTHOCTH COOBITHIL: B cepuu
HCIBITAHAN 10 [IEPBOTO ycrexa, B CepHH HCIBITAaHUH beprymnmm,
B OTIBITE, CBA3AHHOM CO CIIy4aifHBIM BHIGOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOGOZHO ONEPHPOBATH MOHATHAMY: CIyYaiiHas BeTHINHA, pacnpe/ieieHHe BEPOSTHOCTEH,
AuarpamMma pacrupejielleHns, OHHapHas CiydaiHAs BEIUYMHA, T€OMETPHYECKOE, GHHOMHATHHOS
pacnpezeneHue.

7.9.4.2. llpenmerHbie  pe3yabTaThl [0 OTAEIBHBIM  TeMam y4yebHOro Kypca
«BeposaTHOCTH M cTaTHCTHKY. K KoHny 11 knacea obyuaromuiics nayunres:

OLCpUpOBATE MOHATHSMH: COBMECTHOE pAacHpele/]eHHe MABYX CiIyYaifHbIX BEJIHYHH,
HCHOB30BAaTh  TaONHMIy — COBMECTHOTO  paclpefie/ieHHs  IBYX Cly4alHBIX  BEIIHYHH
UL BBIACICHUS DAacpENeNICHUsA KaXIOH BEIMYMHEL, ONpeeNeHus He3aBUCHMOCTH CIIydailHbIX
BEIHYHH;

CBOGOZHO ONEPHPOBATH MOHSTHEM MATEMATHYECKOTO OJKPIAHMS CIIyJalHOH BETHYHHEI
(pacnpenenenus), OPUMEHSTH CBOMCTBA MaTeMaTH4eCcKoro OKHIaHHA
IPH  DEIICHHH 33734,  BBYHCIATH  MATEMAaTHYeCKOE  OXKHUIAHHE  OMHOMHAILHOIO
U F€OMETPHYECKOI0 pacipe ie/IeHHIA;

CBOOOJHO OMEPHPOBATE MOHATHSAMH: JHCIIEPCHS, CTaHJAAPTHOE OTKIOHEHHE CIIy4alHOH
BEJIMIHHBL, TPHMEHATh CBOHCTBA JMCIEPCHH CIyd9aHOH BeNMYHHBI (DACHIpENeIeHHs) IIpH
PCIICHHUH  3a7a€, BBIMHCIATH MNHCIEPCHIO W CTAaHJApTHOE OTKIOHEHHE TIE€OMETPHYECKOro M
OMHOMHAJIBHOTO paclpeieeHHuit;



BBEIYHUCIIATE

BBIOOpPOYHBIE

XapakTEpHCTUKH  IIO
XapaKTCPUCTHKA TEHEPAbHOM COBOKYNHOCTH JaHHBIX MO BHIOOPOYHBIM XaPAKTEPHCTHKAM.
OneHuBaTh BEPOSTHOCTH COOBITHI M TPOBEPATH MPOCTEHINHE CTATHCTHYCCKHE THIIOTE3HI,
TIOJIb3YSICh H3YYEHHBIMH PacIpeeICHASIMH.
TemaTugeckoe nIaHmMpoBanme

JNaHHOH

BEIOOpKE

H OLOCHHUBATH

10 knace

Haunmenosanue Komnaectso | KorTponbrsie | [lpakruyeckue | DaeKTpoHHBIE

paszienoB | TeM 4acoB paboTel paboTsl (uudpossie)

IIPOrpaMMBI obpa3oBarenbHEIe
pecypchl

OJIeMEHTBI TEOPHH 3 https://edu.mob-

rpagos edu.ru
http://digital-
edu.ru
https://ypox.pd/

CiryqaiiHbie OIBITHI, 3 https://edu.mob-

CIly9aiHble COOBITHS H edu.ru

BEPOSITHOCTH COOBITHIA .
http://digital-
edu.ru

Onepanuu Ha 5 https://ypox.pd/

MHOKECTBaMH H

COOBITHSIMH.

Crnoxenue u

YMHO)KEHHE

BEpPOATHOCTEH.

YcnoBnas

BEPOATHOCTE.

HesaBucumeie

coOBITHS

OneMeHTH 4 1 https://edu.mob-

KOMOHHATOPHKH edu.ru
http://digital-
edu.ru

Cepun 5 https://ypok.pd/

[OCTIE0BATEIBHBIX

HCIBITaHHH.

Wcnrrranus

bepaymnm.

Ciryyaiiaeii BEIOOp 13

KOHEYHOH

COBOKYITHOCTH

Cryqaiinele Bemwauns! | 14 1 https://edu.mob-

U pacupe/ielieHus edu.ru
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http://digital-
edu.ru

OBILEE 34 2 0

KOJIMYECTBO

YACOBIIO

[TPOIT'PAMME

11 knace

Haumenosanue Komaectso | Kontponsasie | [IpakTudeckue | DIeKTpOHHbIE

PaszIeNioB H TeM 9acoB paboTsl paboTs! (undpossie)

TIPOrpaMMbI obpazoBaTesbHbIe
pecypesl

3akon Gonbmux wmncen | 5 https://edu.mob-
edu.ru

OneMeHTEI 6 http://digital-

MaTeMaTH9IeCKOM edu.ru

CTaTHCTHKH

HenpeprigHbie 4 https://edu.mob-

CllydaiiHbIe BETHIHHE] edu.ru

(pacnpenenenus),

II0Ka3aTeIbHOE 1

HOPMAaJIBHOE

pacrpeneneHus

Pacnpenenenne 2 http://digital-

[Tyaccona edu.ru

Cas13p MeXITY 6 https://edu.mob-

Cy9JaiHBEIMH edu.ru

BEITHYAHAMH

O6o6mmenne u 11 1 http://digital-

CHCTEMAaTH3AIUL edu.ru

SHaHUH

OBIIIEE 34 1 0

KOJIMYECTBO

YACOBIIO

ITPOTPAMME
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