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HOACHUTEJIBHASA 3AIINCKA

OO01as xapakTepucTUKa y4eOHoro npeamera « MaremaTuka»

PabGouas mporpamma mo ydeOHOMY mpeamery «Maremarnkay 0a30BOTO
ypoBHS st oOydaromquxcsi 10 —11 kmaccoB pas3paboTraHa Ha OCHOBE
deepadbHOTO  TOCYIApCTBEHHOTO 00pa30BaTEILHOTO  CTaHAApTa CPETHETO
oOmero oOpa3oBaHUsA, C YY6TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH,
NPEIBABIICMBIX K MaTeMaTHYECKOMY OOpa30BaHWIO, M TPAIUIUNA POCCHICKOTO
oOpa3oBaHus. Peanmzarus mporpaMMbl OOECIICYMBACT OBJIAJICHHE KIFOYCBBIMHU
KOMIIETECHITUSMH, COCTABJISIOMIMMUA OCHOBY JUISI CaMOPAa3BUTHS W HEMPEPBIBHOTO
o0pa3oBaHus, [EJIOCTHOCTh OOIICKYJbTYPHOTO, JUYHOCTHOTO M MTO3HABATCIIBHOTO
Pa3BHUTHS JIMYHOCTH O0YYaAOIIUXCS.

B paboueil nporpamme yuTeHBI UIeU U MonoxeHUs «KOHIENIuu pa3BUTHUS
MaTeMaTH4ecKoro oOpaszoBaHus B Poccuiickoit deneparuu». B coorBeTcTBHM C
Ha3BaHHEM KOHIICTIIMM, MaTeMaThyeckoe oOpa3oBaHWE JOJDKHO, B YACTHOCTH,
PEIOCTaBIATh KaXIOMy OOydYaromemycsi BO3MOXKHOCTb JOCTHXKEHHUS YpPOBHS
MaTEMaTUYECKUX 3HAHUN, HEOOXOAUMOTro i JalbHEHIel YCNemHON XKU3HU B
oOmiectBe. MIMeHHO Ha pelieHHe STOW 3ajaud HalesneHa paboyasi mporpamma
0a30BOT'0 YPOBHSI.

B snoxy mudgporoit Tpanchopmanum Beex cep 4eI0oBEUECKON eITSIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYeCKON TMOATOTOBKH. YKE€ B INKOJE MaTeMaThKa CIIYXUT OIOPHBIM
MPEeAMETOM [IJISi WM3YYCHHS CMEXHBIX IUCHUIUIMH, a B JKU3HH TOCTE IIKOJIBI
peabHON HEOOXOJUMOCTBIO CTAHOBUTCS HEMPEphIBHOE 00pa30BaHKE, YTO TPeOyeT
MTOJTHOIICHHOW 0a30Boii  001Ie00pa3oBaTeIbHOM TOATOTOBKH, B TOM 4YHCIE U
MaTeMaTU4ecKoil. DTO O0OYCIOBJIEHO TeM, YTO B HAIIM JHH PACTET YHUCIO
CHEIUANTBHOCTEH, CBA3AHHBIX C HEMOCPEJCTBEHHBIM MTPUMEHEHUEM MATEMATHKU: U
B cdepe DKOHOMHKH, U B OW3HECE, M B TEXHOJIOTMYECKHX OOJACTIX, W JaKe B
rYMaHUTapHBIX cdepax. Takum oOpazoMm, Kpyr OOydaromuxcs, Uisli KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM MTPEAMETOM, CYIIECTBEHHO PaCIIUPSIETCS.

[IpakTueckass TMONE3HOCTh MaTeMaTHKH OOYCJIOBIIGHa TeM, dTo €&
MpPEeIMETOM  SBISIOTCS  (yHIAMEHTAIbHBICE  CTPYKTYphl  HAIIETO  MUpA:
MPOCTPAaHCTBEHHBIE (OPMBI W KOJMYECTBEHHBIE OTHOIICHUS OT TMPOCTEHIIHX,
YCBAaMBAaeMbIX B HEMOCPEJACTBEHHOM OMBITC, JO JOCTaTOYHO CJIOXKHBIX,



HEOOXOJUMBIX /I Pa3BUTHSI HAYUYHBIX U TEXHOJIOTHYECKUX UJieH. be3 KOHKpeTHBIX
MATEMAaTHYECKUX 3HAHUM 3aTPyIHEHO ITOHMMAHHWE NPUHLUIOB YCTPOHCTBA U
WCMOJIb30BAHUSI ~ COBPEMEHHOM TEXHUKH, BOCIPUATHE W  HHTEPIpPETALUA
pa3HooOpa3HOM COLMAIBbHONW, HKOHOMHYECKOM, TMOIUTHYECKOW HH(pOpMaLuHy,
ManoddexkTuBHA TOBCEIHEBHAs MpaKTUUECKass JeSITebHOCTh. Kaxmomy
YEJIOBEKY B CBOEH KM3HU MPUXOAUTCS BBINOJHATH JOCTATOYHO CJIOKHBIE PACUETHI
U COCTaBJISITh HECIIOKHBIE allTOPUTMBI, HAXOJAUTh HYKHbIE (POPMYIIBI U IPUMEHSIThH
WX, BIAIETh MPAKTUYECKUMH TPUEMAMH TE€OMETPUYECKUX U3MEPEHUU W
MOCTPOSHUM, YMNTaTh WH(OPMAIIHIO, IPECTABIICHHYIO B BUY TAaOJIUII, TUarpaMM U
rpauKoB, KUTh B YCIOBUSIX HEOMPEACIEHHOCTH W MOHUMATh BEPOSTHOCTHBIN
XapaKkTep CIydyalHbIX COOBITUH.

OnHOBpEeMEHHO C pacmupeHueM cdep TMPUMEHEHUS MaTeMaTHKd B
COBpPEMEHHOM 00111ecTBE BCE 00Jiee BAXKHBIM CTAHOBUTCS MAaTEMAaTHYECKUNU CTHIIh
MBIIJICHUS, TPOSIBISIONIMUACS B ONPEICIEHHBIX YMCTBEHHBIX HaBblKax. B
MpOIECCe M3YYEHUsS] MATEeMaTHKH B apceHal NPUEMOB M METOJIOB MbIILICHUS
YeJIOBeKa eCTECTBEHHBIM 00pa3oM  BKIIIOUAIOTCS HWHIAYKIHMS U JICAYKIIHS,
0000IIeHne ¥  KOHKpeTH3allWs, aHallu3 U CHUHTEe3, KilacCupuKaus u
cuctemaTuzanus, alOcTparupoBaHue U aHajorusi. OOBEKTH MaTeMaTHYECKHX
YMO3AKIFOYEHNUM, IIpaBWIa HUX KOHCTPYMPOBAHUSA PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIPaOOTKE yMEHHsS (OPMYIUPOBATH,
00OCHOBBIBaTh M JOKa3bIBATh CYXKACHHS, TEM CaMbIM pPa3BUBAIOT JIOTMUECKOE
MbIlIeHUe. Benymas ponp npuHAUIEKUT MaTemMaTHke B (opMupoBaHHUH
AJTOPUTMUYECKON KOMIIOHEHTBHI MBIIUIEHUS U BOCIIMTAHUM YMEHHM JI€MCTBOBATH
II0 3aJaHHBIM aJrOPUTMaM, COBEPIIECHCTBOBATh HM3BECTHBIE U KOHCTPYUPOBATH

HOBBIC. B mporiecce pemieHus 3agad — OCHOBHOM y4ueOHOH NESITEIBHOCTH Ha
ypoKax MAaTEeMaTHUKHM — Ppa3BUBAIOTCA TBOpPYECKAass U MPUKIATHAS CTOPOHBI
MBIIIICHHUS.

O6yueHne MaremMaTuke Aa€T BO3MOKHOCTH Pa3BHUBATh Y YYAIIMXCS TOYHYIO,
pallMoHaJbHYI0 W HWH(POPMATHUBHYIO pedyb, yMEHHE OTOHMparh Hamboiee
MOAXOAIINE S3BIKOBBIC, CHMBOJIMUECKHE, TpauiecKkue CpeaCcTBa ISl BRIpaKCHUS
CY)XJICHUM M HAIrJISITHOTO UX MPEACTABIICHUS.

Heo6xo1uMbIM KOMIIOHEHTOM OOIIEH KYJIBTYPhl B COBPEMEHHOM TOJIKOBAHUHT
SBIsIeTCS O0Iee 3HAKOMCTBO C METOJIaMU TO3HAaHUS JICHCTBUTEIBLHOCTH,
MPEJICTaBICHUE O TPEAMETe W METOJAEC MAaTeMaTHKH, €ro OTJIWYHUS OT METOI0B
€CTeCTBEHHBIX M TyMaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHCHUS
MaTEeMaTUKUA JJIS PEIICHUS HAy4YHBIX M TPUKIATHBIX 3adad. Takum o0pa3zom,
MaTeMaTH4eckoe 0Opa3oBaHHWE BHOCUT CBOWM BKJIang B (GoOpMHUpOBaHHE OOIIEH
KYJIbTYpBI YEJI0BEKA.



WN3yuenue mMaTeMaTHUKd  CHOCOOCTBYET  3CTETUYECKOMY  BOCIHUTAHHIO
YeJIOBEKa, MOHMMAaHMIO KpPacoThl M M3SLIECTBA MAaTEMAaTHUYECKUX PACCYKICHUH,
BOCIIPHUATHIO TEOMETPUUECKUX (POPM, YCBOEHUIO UJIEU CUMMETPUHU.

HNEJN U3YYEHUSA YYEBHOI'O ITIPEJIMETA <MATEMATHUKA)»

[IpuopuretHpiMu 1ensiMu oOyuenuss marematuke B 10—11 knaccax Ha
0a30BOM YpOBHE SIBJISIIOTCS:

e popmMupoBaHME  LEHTPAJIbHBIX MAaTEMAaTHUYECKUX MOHATUH  (YHCIIO,
BEJMYMHA, TreoMeTpuyeckas (Qurypa, mnepeMeHHas, BEpPOATHOCTb, (QYHKIUS),
00ecreynBalolMX MPEEeMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTEMaTUYECKOIO
o0Opa3oBaHus 00y4arOlUXCS;

® [I0/IBE/ICHUE YYalllUXCAd Ha JOCTYIHOM J/Jii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPY’KaIOIEr0 MUpPA, MOHMMAaHWE MAaTEMAaTUKU Kak
4acTH 00IIeH KyJIbTyphl YETOBEYECTRA;

® Da3BUTHE WHTEJUIEKTYaJbHbIX W TBOPYECKUX CHOCOOHOCTEW ydalmxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUW, KPUTHUYHOCTH
MBIIIJICHUS, UHTEpECca K U3yUYECHHUIO MaTeMaTUKH;

e popmupoBanue GyHKIIMOHAIBHOW MATEeMaTHUYECKOW I'PaMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTEMAaTHUYECKUE ACHEKTHl B PEAJbHBIX >KU3HEHHBIX CUTYyalUSX U
OpU U3YYEHUH JPYTUX YUeOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEpPHOCTEH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTeMaTUKA M CO3/1aBaTh
MaTeMaTHYECKUE MOJIENIU, MPUMEHSATh OCBOCHHBI MaTEMaTUYECKUN ammapaT s
peuieHns NpPaKkTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETHPOBAThH M OLIEHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

OcHoBHBIC JIMHUU cojiepkaHus Kypca Mmarematuku B 10—11knaccax: «Hucmna
U BBIYHCICHUSA», «Anredpa» («AnreOpandyeckue BBIpaXEHUS», «YpaBHCHHUS U
HepaBeHCcTBa»),  «Hauama  maremaTtmueckoro — aHamuszay,  «[‘eomeTpusi»
(«'eomerpuueckue Qurypsl U HuX CBOWCTBay, «l3MepeHHe TreoMeTpruYecKux
BEIUYMH»), «BeposATHOCTP M cTaTHCTHKa». JlaHHbIE JIMHUKM pa3BHBAOTCS
napajulesibHO, KakJas B COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJIHAKO HE
HE3aBUCUMO OJIHA OT JIPYyroi, a B TECHOM KOHTAaKT€ W B3aumonacucTtBuu. Kpome
3TOro, MX OOBEAMHSET JIOTMYECKAsl COCTABJSAIOIAs, TPaJULUOHHO IpUCYILAs
MaTeMaTUKe M MPOHU3BIBAIONIAS BCE MAaTEMATHYECKUE KYPChl M COJIep KaTeNIbHbIE
auann. ChopmynupoBanHoe B DenepanbHOM rocyaapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe CpenHero oomero oOpa3oBaHus TpeOOBaHUE «BIAJACHHUE METOJAMU
J0Ka3aTeNbCTB, aNTOPUTMaMU peHIeHHus 3axady; yMeHue (OpMYyJIHpOBAThH
OIpEJIENICHNs], AKCUOMBI U TEOPEMBI, MPUMEHATh WX, MPOBOAUTH JOKa3aTEIbHbIC
paccyKIeHuss B XOJA€ pEeLIeHUs 3aJay» OTHOCHTCS KO BCEM Kypcam, a



dbopMupoBaHUE JOTUUECKUX YMEHUHN pacipeensieTcs o BceM rojaam oO0ydeHus: Ha
YPOBHE CPEeHEr0 00IIero 00pa3oBaHuUs.
MECTO YYEBHOI'O IIPEIMETA «MATEMATHUKA» B YYEBHOM IIVTAHE

B cootBerctBun ¢ ®DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM CpeaHero oOIero 0opa3oBaHus MaTeMaTHKa SBISIETCS 00s3aTEIbHBIM
MpeIMETOM Ha JaHHOM YypoBHE oOpa3oBaHus. Hacrosimeit npumepHoit paboueit
MporpaMMOi MpeyCMaTpUBAETCsl U3ydeHue yuebHoro npeamera «MaremaTuka» B
paMKkax Tpé€X yuyeOHBIX KypCOB: «AJreOpa M Havalla MaTEMaTUYECKOrO aHau3a»,
«leomerpus», «BeposTHOCT, u cratucthka». @OopMHupoBaHHE JOTHUYECKUX
YMEHUN OCYIIECTBISCTCS Ha MPOTSKEHUU BCEX JIET OOYyUEHHs B CTapllel IIKoJIe,
a DJIEMEHTHI JIOTUKH BKJIFOUAIOTCS B COJIEPKAHNE BCEX HA3BAHHBIX BBIIIE KYPCOB.

VYueOHubiii mnaH Ha wusydeHue MaremaTtuku B 10—1lkmaccax oTBOAUT
5 y4eOHBIX YacOB B HEACTIO B TEUCHHE KaXJ0ro rojga oOydeHws, Bcero 350
y4eOHBIX YacoB.

Temarnueckoe TIaHUpPOBAHUE YUYEOHBIX KYPCOB M PEKOMEHIYeMOeE
pacripefiesieHue  y4eOHOro  BpEeMEHW  JUIS  HW3Y4YEHHUs  OTICNBHBIX  TEM,
IpeJIOKEHHBIE B HACTOSIIIEH MporpamMMe, Haja0 paccMaTpUBaTh KaK MPUMEPHBIC
OpPUEHTHUPHI B TIOMOIIb COCTABUTENIO aBTOPCKOM pabouell mporpaMMbl U MPEXKIE
BCEro y4uTento. ABTOp paboueil mporpaMMbl BIIpaBe YBEJIMYUTH WU YMEHBIIUTD
NPEIJIOKEHHOE YUCIIO Yy4eOHBIX YacOB HA TEMY, YTOOBI YIIyOUTHCS B TEMATHKY,
3aMHTEPECOBABIIYI0 OOYYAIOIIMUXCS, WM HANpaBUTh YCWJIUS Ha TMPEOAOJICHUE
3aTpyaHEeHH. JJomycTUMO Takke JOKaJIbHOE MepepacipeiesieHue U nepecTaHOBKa
AJIEMEHTOB COZCpKaHUs Kypca BHYTPH JIaHHOTO KJlacca.

KomnuecTBo mpoBepodHBIX padbOT (TEMATHYECKUM W WTOTOBBIM KOHTPOJb
KayecTBa YCBOEHHUs Yy4yeOHOro Marepuana) W WX TUI (CaMOCTOSITENIbHBIE H
KOHTPOJIbHBIE pa0OTHI, TECTHI) OCTAIOTCS HA YCMOTPEHHUE YUUTEIIS.

Taxxe ydutenpb BOpaBe YBEIMYUTH WM YMEHBIIUTh YUCIO YYEOHBIX YacoB,
orBenéHHBIX B [lpuMepHoil pabodeil mporpamme Ha 0000IIEeHUE, MOBTOPEHUE,
CUCTEeMAaTH3allMI0 3HAHUN OOydarmuxcs. ENMHCTBEHHBIM, HO NPUHIUIHAIHHO
BKHBIM KPUTEPHUEM, SIBISICTCS TOCTHXKCHHUE PE3YJIBTATOB OOYUYCHHS, YKa3aHHBIX B
HACTOSIIEH MporpaMmme.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O
HPEIMETA «MATEMATHUKA»

OcBoenne yueOHOro mnpeamera «MaTeMarhka» HOKHO 00eCTeYruBaTh
TOCTHIKEHHE Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus CASAYIOMNX JTUIHOCTHBIX,
METalpeaAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB:
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JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS TPOrpaMMbl Y4eOHOrO TmpeameTa
«MareMaTuka» XapakTepu3yrTCs:

['pax1aHCKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMU O0YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOIIecCTBa, TMPEJICTABICHHUEM O

MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
MpoIeayp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMHU B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYEHUEM.

[laTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IpaKJaHCKOW UACHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKON MaTEMAaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHECM AYXOBHBIX HGHHOCTGﬁ pOCCHﬁCKOFO Hapo/Ja,
C(i)OpMI/IpOBaHHOCTLIO HPaBCTBCHHOI'O CO3HaHu, OTHYCCKOI'O ITIOBCACHUA,
CBA3aHHOI'O C IMPAKTUYCCKHUM IIPUMCHCHUCM ,IIOCTI/I)KGHI/Iﬁ HaYKH U JCATCIbHOCTBIO
y‘{éHOFO; OCO3HAHUEM JIMYHOI'O BKJIaZa B ITIOCTPOCHHUC yCTOﬁqHBOFO 6y,Z[y1H€FO.

DCTETUUYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOLICHHUEM K MHPY, BKJIIOYAs ICTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM Pa3MyHbIX BUJOB UCKYCCTBA.

Du3NYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO yMEHHUS TMPUMCHITh MaTeMAaTHYeCKUE 3HAHUA B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, peryisipHas busnueckas AKTHUBHOCTB); bu3ngecKoro
COBEPIIICHCTBOBAHNUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITLHOM
TeSTETHHOCTHIO.

TpynoBoe BOCOUTAHUE:
TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIOOHS;, UHTEPECOM K
pasnmuuHbIM  cepam  MPOPECCHOHABHOW — JICSITCIBHOCTH, CBA3aHHBIM  C

MaTeMaTUKOW W e€ MPUIOKEHHUSIMU, YMEHHEM COBEpIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITPaBJIECHHOCTH.
DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIUSHUS
COLIMAIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE NPUPOJHON M COLMATIBHOMN
Cpelbl, OCO3HAaHMEM TJIOOAJBHOTO XapakTepa OSKOJOTHMYECKHX MpoliieM;
OpHUEHTAIIMEN HA TNPUMEHEHUWE MATEMAaTHUYECKUX 3HAHUW I PEUIEHUs 3a/1ad
B 00JIaCTH OKpyXarouield cpeipl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX TIOCJIEICTBUI JIs1 OKPY’KarOIIEN CPEBI.

LIeHHOCTH HaYYHOTI'O MMO3HAHUS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, MOHUMaHHUEM
MaTeMaTHYEeCKONM HAayKu Kak cdepbl YeIOBEUYECKOW eSITeIIbHOCTH, JTaroB €&
pPa3BUTHUS W 3HAYUMOCTH JUJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIIECTBIIATh MPOCKTHYH) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe PE3yNbTaThl OCBOSHUS MPOTPAMMBbI y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs OBJIaJIEHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMUY, YHUBEPCATbHBIMU Pe2YTAMUBHLIMU OeUCMBUAMU.

1) Vhusepcanvrure no3xnaeameibHule deticmaus, obecneuugaiom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICanujeco  Mupd,  NpUMeHeHue  JI02UYEeCKUX,
uUccie008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).
ba3oBble JIOTUYECKHE ICUCTBUSA:

® BBISBILATh U XapaKTEPU30BaTh CYIICCTBEHHBIC INMPU3HAKKM MATEMATHYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMU, (HOPMYIUPOBATH
OTIpEJICIICHMSI TIOHATUHN; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

® BOCIIPpUHUMATh, (OPMYJIHpPOBATH M  MPEOOpPa3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIKE; YCIOBHBIE;

® BBIABIATH  MATEMAaTUUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (hakTax, MAaHHBIX, HAOMIOACHUSX W YTBEPXKACHHUSIX; MpPEIJIararh
KPUTEPUU JJIS1 BBISIBIICHUS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIA;

& JleNaTh BBIBOJABI C KCIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;



& TPOBOJMTH CaMOCTOSTENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUW (MpsMblE M OT TNPOTUBHOIO), BBICTpAaUBaTh AapryMEHTAIUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXACHUS U
BBIBO/JIBI,

e BbIOMpaTh CcHoco0 peuieHUs y4eOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB  PEIICHMS, BbHIOMpaTh Hauboiee MOAXOAAIUMUA ¢ Y4ETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).
basoBble nccaeaoBaTeIbCcKue AEHCTBUSA:

® HCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATCIIBCKUN WHCTPYMEHT IO3HAHUS,
dopMynHpoBaTE  BOMPOCH,  (HUKCUPYIOIIHE  MPOTHUBOPEYHE,  MPOOIEMYy,
yCTaHABJIMBATh MCKOMOE WM JIaHHOE, (OPMHPOBATh THIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UINI0, MHEHHE;

® [IPOBOJIUTH CaMOCTOSITEIIBHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCIICIOBAHNUE TI0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYeCcKoro oOBeKTa,
SIBJICHUS, TIPOIIECCa, BBISBICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSIMH,
IPOIIECCaMU;

® CaMOCTOSITEJIbHO (POPMYJIMPOBaTh 00OOIICHHSI W BBIBOJABI 110 PE3yJIbTaTaM
NPOBEIEHHOTO  HAOJIOJICHUsS,  HMCCICIOBAaHUSA, OIECHHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTaTOB, BBIBOJOB U 000OIICHHUI;

® [IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATH
IIPEJIITOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pabora ¢ nHdpopMalmen:

® BEIIBIIATH JeUITUTHI HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JIJISI OTBETA HA
BOIIPOC U JJISI PEIICHUS 3a]1a4H;

e BEIOMpaTh ~ WHPOpPMAIIMIO M3  WCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W  WHTEPIPETUPOBATH  HH(OPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

o CTpyKTypupoBaTh HHGOPMAIIHIO, MPEACTABIATh €€ B pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH Tpaduecky;

® OIICHUBATH HaJEKHOCTD uH(pOpMaIuu 1o CaMOCTOSATEIFHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvrole KOMMYHUKAMUBHbLE oelicmaus, obecneuusarom
CcPOPMUPOBAHHOCIL COYUANLHBIX HABLIKOE 00OVHAIOUUXCAL.
OOu1eHue:

® BOCIPUHUMATh U (GOPMYIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU
U UEeIsIMU OOILEHUS; SICHO, TOYHO, IPAMOTHO BbIpakaTh CBOIO TOUKY 3PEHUSI B



YCTHBIX M TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJAYy PEIICHHS 3ajaud,
KOMMEHTUPOBATH MOTYyUYCHHBIA PE3yJIbTaT;

® B X0/i¢ O0CYXJCHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, pelraeMoil 3ajayu, BBICKA3bIBATh UJCH, HAIEJICHHbIE Ha TIOUCK
pElIeHUs; COMOCTABJISITh CBOM CYXKACHUS C CYXIACHUSMH JPYTHMX YYaCTHUKOB
nuasnora, oOHapyKHBaTh pa3MuMe W CXOJACTBO IMO3UIIMH; B KOPPEKTHOU dopme
dbopMynHUpoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;

® [IPEJICTABIIATH PE3YJIbTAThl PEUICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIeIOBAHMUSI,
MPOEKTA; CaMOCTOSITEIBLHO BBIOMpATh (OpMAT BBICTYIUIEHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHUH.

CoTpyIHHUYECTBO:

® [IOHUMAaTh U KCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATbHOM
paboThl TMpW pelleHUd Y4eOHbIX 3a7ad; MPUHUMATh 1eJdb COBMECTHOM
JEeSTENbHOCTH, TUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM palOThI, pacIpeaesiTh
BUIBl pPabOT, JOrOBapMBaTbCA, OOCYXKIAaTh NpoLIECC M pe3yinbTaT padoThI;
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

® y4acTBOBATh B IPYMIOBHIX opMax paboTsl (0OCykaeHuss, 0OMEH MHEHUH,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JEWUCTBUSA C JPYTMMH YJI€HAMM KOMAaHJbI; OLICHUBATh
Ka4ecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

3) Vuusepcanvhnuvie pezyiamusHble oeticmeus, obecneyusarom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIUL.
CaMooprasu3alims:

® COCTaBIIATH IUIaH, AJITOPUTM PEIICHUS 3a7a4M, BRIOUPATh CIIOCO0 peIIeHUs
c yu€ToM  HUMCKIMXCSI  pPEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBaTh M KOPPEKTUPOBATH BAPHAHTHI PEIICHWM C Y4YETOM HOBOM
uHbOpMaITIH.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMHM  ITO3HABATEIBHOH  pedlIeKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIIAJIETh
Croco0aMM CaMOTIPOBEPKH, CAMOKOHTPOJIA Mpollecca U pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOU 3aJa4H,

® IPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH MPHU PEIICHUH 3aJ1a4H,
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEM;



® OIICHMBaTh COOTBETCTBUE pe3yJbTaTa UEIM U YCIOBHSIM, OOBICHAThH
[IPUYMHBI JOCTHKECHUS WA HENOCTUIKEHHUS PE3YIbTAaTOB NECATEIBHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.
INPEJMETHBIE PE3YJIBTATDBI
[IpenmetHble pe3ynbTarhl ocBoeHUs! [IpuMepHoil paboueill mporpammsl Mo
MaTeMaTuKe MpeACTaBICHbl MO rojaM OoOy4YeHHs B paMKaX OTIEIbHBIX KYpCOB B
COOTBETCTBYIOIIMX pa3aeiax Hactosmen [Iporpammel.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A».

esn n3yyenus y4ye0HOro Kypca

Kypc «Anrebpa u Hauama MaTeMaTHYECKOrO aHAIM3a» SBISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTPpaMME CTaplied IIKOJIbI, IOCKOJIbKY, C OJHOMU
CTOpOHBI, OH oOOecneynBaeT HHCTPYMEHTAIbHYIO 0a3zy HJid H3y4eHUs BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C APYroil CTOPOHBI, GOPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXcsd Ha YpOBHE, HEOOXOAMMOM [IJIi OCBOCHHS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKo opme.

Kypc anreOpsl 1 Hayam MaTEMaTUYECKOTO aHAIM3a 3aKJIaJ(bIBAET OCHOBY JIJIS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOoXke BpeMsi oBlazcHHUE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCITIOIH30BaTh 0000IEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHAJIOTHUIO, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MBIIIICHHE. B X0/1e n3ydeHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE ydYaluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS TMPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJICTICH peabHbIX CUTYyallMii W WHTEPHpETalun
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTH4eCKHX
3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M B HUCKYCCTBE, C BbIJAIOIIMMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ X aBTOPAMH.

Kypc obOmamaer 3HAYMTENBHBIM BOCTIMTATEIBHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak 4depe3 y4eOHbIM Marepuall, cocoOCTBYIOMINN (OPMHUPOBAHUIO



HAay4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyrouiei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MPOAOJKUTETBHOU
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

B ocHoBe Meronuku o00yyeHus anreOpe M HayalaM MaTeMaTU4YecKOro
aHaJIu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUSI.

B ctpykType kypca «Anrebpa U Hayajla MaTeMaTUYECKOTO aHAIU3a» MOXKHO
BBIJICJIUTh  CIICAYIOIIME COAEPXKATEIbHO-METOAWYECKUE JuHUU: «Yucna wu
BbIYUCIICHUA», «DYyHKIMU U rpaduku», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYECKOro aHanu3a», «MHoOkecTBa UM Joruka». Bce OCHOBHbIE
COAEPKATETbHO-METOAMYECKUE JIMHUU H3Yy4aloTCsl HA NPOTSKEHUHU JBYX JIET
oOy4eHus B cTaplied IIKOJIe, €CTECTBEHHO JIOMOJIHSIS APYT JIpyra U MOCTETIEHHO
HACBIIAsICh HOBBIMU TEMaMHU U pasjaenaMu. MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIA KYypC SIBJSIETCS WHTETPATUBHBIM, TIOCKOJBKY OOBEAMHSET B cebe
COJIep>KaHME HEeCKOJIbKUX MAaTeMaTUYECKUX JUCIUILUINH: anredpa, TPUTOHOMETPHsSI,
MaTeMaTUYECKUN aHaIu3, TeOpUsi MHOXKECTB U Jp. [lo Mepe Toro kak ydamuecs
OBJIQJICBAIOT BCcE 0OoJjiee IIUPOKUM MaTEeMaTUYECKUM amnmapaToM, Y HHX
MOCJIEIOBATENIbHO  (DOPMUPYETCS W COBEPIICHCTBYETCS yMEHHUE CTPOWTh
MaTEMAaTHYECKYIO0 MOJIENb PEATbHON CUTYyalluH, IPUMEHATh 3HAHUS, IOJy4YCHHbBIE B
Kypce «Anrebpa W Hauajga MaTeMaTUYECKOro aHaiu3a», JUIsl peIIeHHs
CaMOCTOATENTLHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYeCKOW 3aJadd, a 3aTeM
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

ConepxaTenbHO-METOIMYECKAs JTUHUA «YHCIa U BBIYUCIEHUS 3aBEPIIACT
(dbopMuUpOBaHUE HABBHIKOB HMCIIOIB30BAHUS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4aTO B OCHOBHOM IKoje. B crapmieii mkoje ocoboe BHUMaHUE YJEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHUCIA, yMEHHE
pPallMOHAJIBHO BBIIOJHATH JIEUCTBUS C HHUMH, JAElaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOywaromuecs TOJYyYaroT HaBBIKH MPUOIMIKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICUCTBHM C YWCIAMH, 3alMCAaHHBIMH B CTaHAApTHOW Qopme,
HCIOJIB30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAXKEHHUM.

JIuanus «YpaBHEHHS M HEPABEHCTBA» PEAIM3YETCS HA MPOTSIKEHUU BCETO
oOydeHHsI B CTapmied IIKOJIe, TOCKOJIBKY B KaXIOM pa3felie MporpaMMbI
MPEYCMOTPEHO pPEIICHUWE COOTBETCTBYIOLIMX 3aJad. Y4Yalluecs OBJIaJEBaIOT
Pa3IMYHBIMUA METOJaMHU PELICHUS LEbIX, PAalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApUOMHUYECKHX ¢  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loydeHHbIE yMEHUS UCHOJIB3YIOTCSA IPU UCCIICIOBAHUA
GYyHKIMI ¢ TOMOIIBbIO MPOU3BOAHOM, pPEIICHUWH MPUKIAAHBIX 3ajlad M 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUMX 3HaueHud ¢yHkuuu. J[annas

cojepKaTelibHasl JIMHUS BKJIIOYAaeT B ce0s Takxke (POpMUpPOBAHUE YMEHUU
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BBINIOJIHATD pacdy€Thl Mo ¢GopMmysnaMm, NpeoOpa3zoBaHUs UENbIX, PALMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuaga  MPOUCXOAWUT  JajbHEWIIEe  pa3sBUTHE  AITOPUTMHYECKOIO H
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHud, paboTbl C  CHMBOJBHBIMHU  (oOpMaMH,  NpEICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PaBEHCTB M HEPABEHCTB. AnreoOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToanueckass JuUHUS «DyHKIMU ©U  Tpa@uUKW» TECHO
NEPEIUIETAETCS C AIPYTUMH JUHUSAMH Kypca, IIOCKOJIBbKY B KAKOM-TO CMBICIIE 3aa€ET
NOCJIEI0BATEIBHOCTD U3YyYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JIPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YypaBHEHUM W HepaBeHCTB. [Ipu 3TOM OGosbllioe BHUMaHUE
ynensiercss (GOPMHUPOBAHUIO YMEHUSI BhIpakaTh (HOpPMYJaMU 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh TMOJNy4YeHHbIe (YHKUIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cojep:kaTeIbHON JIMHUM HAleJIeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHAIMTHYECKOM, rpaduueckoil u cioBecHOW. Ero msyueHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIMH, NCIIOJIb30BaHUIO aHAIOTHH.

ConepxarenbHass nuHuA «Hayana maTeMaTHYECKOTO aHajau3a» I03BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 3a7ad,
JOCTYTHBIX 00Yy4aroIUMCs, Y KOTOPBIX MOSBISIETCS BO3MOKHOCTh MCCIEA0BATh U
cTpouTh Tpaduku (QYHKIMA, oOmpenensITh WX HauOONbIINE ¥ HAUMEHBIIHE
3HAUEHHUA, BBIYUCIATH IUIOMAAU (PUryp u o0BEMBI Tell, HAXOAUTh CKOPOCTH W
yCKOpeHus1 IpoueccoB. JlaHHas conepxareiibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
HAaXOXJCHHS HAWIYYIIEr0 PEUICHHS B IPUKJIAIHBIX, B TOM YHCIIE COLMAIBHO-
SKOHOMUYECKHUX, 3ajlayax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOrO0 aHalau3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuaromuecs y3HAlOT O
BBIJTAIONIMXCA PE3yJbTAaTaX, MOJYYEHHBIX B XOJE€ pPA3BUTHUA MAaTEMAaTUKH Kak
HayKH, U UX aBTOpaX.
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ConepxaTenbHO-METOANYECKAsA JIMHUS «MHOXKECTBA M JIOTMKAa» B OCHOBHOM
IIOCBSAIIEHA  DJIEMEHTaM  TEOPUM  MHOXKECTB.  Te€OpeTUKO-MHOXKECTBEHHBIE
MIPEICTABICHNS IIPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MAaTEMAaTUKU U IPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEAUHSIONINI BCe pa3eibl MAaTEMAaTUKU U €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMIUIMHBI B €IUHOE
nenoe. [loaroMy BakHO AaTh BO3MOXKHOCTb IIKOJBHUKY IIOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEeMaTUKM M UCIIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «AnreOpa M Hadajga MaTeMaTUYECKOIO aHaIW3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHUYECKOI'0 MOJEIHUPOBAHUA, KOTOPBIE  IPU3BAHBI
c(hopMHpPOBATh HABBIKK MOCTPOEHUSI MOJIEJICH peallbHbIX CUTYallUl, UCCIEOBaHUS
TUX MOJEJIE C MOMOIIbIO almapara ajreOpbl U MAaTeMaTUYECKOIO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3erioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepUall Kypca IUPOKO UCIIOIb3YeTCs
JUISl pelIeHUs NPUKIAAHbIX 3a7ad. [Ipy peleHun peanbHbIX NPaAKTUYECKUX 3a1a4
yyaliMecs pa3BHUBAIOT HAOJIOATENbHOCTb, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobnemy. JlesTenpHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATIHBIX
3aja4 OpraHU3yeTcsl B MpOIEcCe M3YyUEHUsl BCeX TeM Kypca «AinreOpa M Haudana
MaTEMAaTUYECKOTO aHAJIU3A».

MecTo y4eOHOr0 Kypca B y4eOHOM ILJIaHe

CornacHo ydebHomy mumany B 10—11 kmaccax um3ydaeTcs ydeOHBIH Kypc
«Anrebpa ¥ Hayajla MaTeMaTUYECKOTO aHaIHM3a», KOTOPHIA BKIIOYAaeT B ceOs
CIEAYIOIINE OCHOBHBIE pa3/iesbl coaepkaHusi: «Yucia u  BBIYUCICHUAY,
«YpaBHeHHsT W HepaBeHCTBa», «DyHkuuu U  rpadukm», «Hauana
MaTeMaTU4eCKOro aHaln3a» U «MHOKECTBA U JIOTHKAY.

B YueOHOM miaHe Ha M3y4yeHHE Kypca anreOpbl M Hadajdl MaTeMaTUYeCKOTO
aHaJu3a OTBOJMTCS HE MeHee 2 yueOHbIX YacoB B Hejento B 10 kimacce U He MeHee
3 y4eOHBIX YacoB B Henelnto B 11 kiacce, Bcero 3a jBa roja oOyueHus — HE MEHee
175 y4eOHbIX YacoB.

Ilnanupyemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHUSA
IIpumepHoii padoyeii mporpaMmbl Kypca (1Mo rogaM o0y4eHusi)

OcBoenune yueOHOro Kypca «Anredpa U Hadajla MaTEMAaTHYECKOTO aHAIM3a»
Ha ypOBHE CpeJHEro ooIero oopazoBaHUs IOKHO 00ECHeYMBaTh JTOCTH)KCHHUE
CIIEIYIOMINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:
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10 ximacc

YucJjia 1 BLIYUCJICHUA

OnepupoBaTh MOHATHUAMH: pPAIMOHAIIBHOE U JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs ApOOb, MPOLEHTHI.

Boinmonuate  apudMernyeckue — Oonepamdd ¢ palMOHAIBHBIMU U
JNEHUCTBUTENBHBIMU YHCIAMHU.

BoinonHaTs npuOauKEHHbBIE BBIUUCIEHUS, UCTIOIb3YS MPaBUa OKPYTIEHUS,
JIeNaTh NPUKUIKY U OLICHKY pe3yJibTaTa BEIYUCICHUH.

OnepupoBaTh MOHSATUSMU: CTENEHb C IEJbIM TOKa3aTeJeM; CTaHAapTHas
dopmMa 3ammcu JEHCTBUTENBHOIO YHCIA, KOPEHb HATypajbHOW CTENEeHU;
UCIIOJIb30BaTh MOAXOJAIIYI0 (OPMY 3amUCH ACHCTBUTENBHBIX YHCEN JUIs
pElIeHHs MPAaKTUYECKUX 3a7a4 U MPEJICTABICHUS IaHHbIX.

OnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHTE€HC MPOU3BOJILHOTO YTJIa;
UCMOJb30BaTh  3alUCh  MPOM3BOJIBHOTO  yrjla  uepe3  oOpaTHbIE
TPUTOHOMETPUYECKUE (PYHKIIHH.

YpaBHeHUs 1 HEPABEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKJIECTBO, YPABHEHHUE, HEPABEHCTBO; LEJIOE,
palroOHaJIBHOE, UPPALMOHATIBHOE YpaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

BrimonnaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIAThH
TPUTOHOMETPUUECKHUE YPABHECHUS.

BeimonHaTs npeoOpa3oBaHus LENBIX, PANMMOHATBHBIX M HPPAIMOHATBHBIX
BBIDQXCHUM W pellaTb OCHOBHBIE THIIBI LEJbIX, PAaUUOHAIBHBIX H
UPPalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHAT, ypaBHEHMSI M HEPABEHCTBA IS PELICHUS MaTeMaTUYECKHX
3a/1a4 U 3a7]a4 U3 Pa3IuyHbIX 00JIaCTel HAYKU U PeabHOM )KU3HH.
MogenupoBath peajbHbIE CHUTYallUM Ha S3bIKE€ aireOpbl, COCTaBJISATh
BBIPAXXCHUS, YPABHEHUS, HEPABEHCTBA 10 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHbIE MOJIETIU C UCIIOJIb30BAHUEM aIIapara aireopol.

DyHKUNH U TPAaPUKH
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OnepupoBath NOHATUAMU: (PYHKLHS, COCOOBI 3a7aHusl (PYHKIHUH, 00JacTbh
OMpeJeNeHUs] M MHOXECTBO 3HaueHUW (QyHkumu, rpapuk QyHKUUH,
B3aMMHO 0OpaTHbIe PYyHKIUU.

OnepupoBaTh MOHATUSAMH: UYETHOCTh U HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduky GyHKUUMA 715 pelieHus] ypaBHEHUIA.

Crtpoutb 1 yuTaTh rpadvKu JUHEWHON (YHKLIHU, KBAAPATUYHON QYHKIUH,
CTENEHHOU (PYHKIIUU C IIEJIBIM NTOKA3aTEIIEM.

Ucnonb3oBaTh rpagukd QyHKUUH I HUCCIAEAOBAHUS MPOLIECCOB U
3aBUCUMOCTEH MpH pEIIeHUH 3a/lady M3 APYTUX YYEOHBIX MPEAMETOB U
peanbHOM  JKM3HHU;  BbIpaXaTb (opMylaMu  3aBUCUMOCTH  MEXIY
BEJIMYMHAMM.

Havaga maremMaTH4eCKOro aHaJnu3a

OnepupoBaTh TMOHATUSIMHU: TOCJIEAOBATEIBLHOCTh, apudMeTHYeCKass W
reOMETPUYECKasi IPOTPECCHH.

OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBAIOIIAs TeOMETpUUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOIICH TreOMEeTPUUECKON MPOTPECCHH.
3a/aBath MOCIEI0BATENLHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIEN0BATENLHOCTEN U MIPOTPECCH IJIs1 pEIICHUS
peaNbHBIX 33124 MPUKIATHOTO XapaKkTepa.

MuokecTBa U JIOTHKA

OnepupoBaTh NOHATHSIMU: MHOKECTBO, OIEPALIMU HAJ MHOKECTBAMMU.
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar sl ONKCAHUS
pEaNbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUU 33a/Ja4 U3 IPYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATHSIMU:  ONpEJEIEHUE,  TEOpeMa,  CIEACTBUE,
JI0KA3aTeNbCTBO.

11 xmacc
Yucya 1 BbIYUCTICHUA

OnepupoBaTh MNOHATHSMH: HATYPAJIBHOE, LEJIOE YHUCIO; HCHOJIb30BAThH
MPU3HAKK JIEJIUMOCTHA LEJbIX YHCEN, PAa3JIOKEHUE YHCIa Ha MPOCTHIE
MHOKHUTENH JJIs1 PELICHUS 3a1a4.
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OnepupoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM MOKA3aTEJIEM.
OnepupoBaTh MOHATUSAMU: JOrapudM yucia, NECATUYHBIE U HATypajbHbIE
JAorapuQpMsl.

YpaBHeHUS ¥ HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTeNeHW i MNpeoOpa3oBaHUS  BBIPAKEHUI;
ONIEPUPOBATh IIOHATUAMU: II0KA3aTEIIbHOEC YpPAaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI [I0OKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.
BoimonHaTe npeoOpa3oBaHMsl BbIpRXXKEHUH, COAepKalluX Jorapu@mel;
OMEepUPOBATh MOHATUSAMU: JOrapu(PMUYECKOE ypaBHEHHE M HEPABEHCTBO;
peliaTb OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPaBHEHUN U HEPABEHCTB.
Haxonuts pemienus npocTelnX TPUrOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHEUHBIX YPABHEHUN U €€ pEILICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUW JUIS PELICHUS MPAKTUYECKUX
3a/1ad.

Haxonuts peuieHus npocTenImx CUCTEM U COBOKYITHOCTEN PALlMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyallUd Ha SI3bIKE aireOpbl, COCTaBIATH
BBIDAKCHUS, YPaBHEHUs, HEPABEHCTBA M CUCTEMBI II0 YCJIOBHUIO 3a/a4H,
UCCIIEZIOBATh NOCTPOECHHBIE MOJIENIU C UCIIOIb30BAHUEM allIapara ajareopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TOHATHUSAMHU: TEPUOAUYECKAs  (PYHKIHS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH JKCTpeMyMa (QyHKIHMH, HAuOOJIbIIEEe H
HauMEHbIIIee 3HAYCHHsS] (PYHKIIMU HAa MPOMEXKYTKE; HCIOIb30BATh WX IS
uccaeaoBanus GyHKIMH, 3aJaHHON rpaduKoM.

OmnepupoBaTh MOHATUSAMH: TpadUKH MOKA3ATEIBHOH, JOrapu(PMUIeCcKor H
TPUTOHOMETPUYECKNX (PYHKIUH; u300pakaTh WX Ha KOOPAWHATHOM
TUTOCKOCTH ¥ UCTIONIb30BaTh JJIsl PEIICHUS] YpPaBHEHUN U HEPABEHCTB.
N3006paxkaTh Ha KOOPIMHATHOMN TUIOCKOCTH TpadKK JTUHEHHBIX ypaBHEHUM
¥ MICTIONIb30BATh MX IS PEIICHUSI CUCTEMBI THHEHHBIX YPaBHECHUH.
Hcnonp3oBate rpadukd (QyHKIUHA 11 HUCCIEAOBAHHUS MPOILECCOB M
3aBUCUMOCTEH U3 APYTUX yUSOHBIX JUCITUTLIHH.

Hauana mareMaTn4ecKoro aHajamnsa

OnepupoBaTh NOHATUSMU: HENIPEPbIBHAST (DYHKIUS; MPOU3BOIHAS (PYHKIINH;
UCIIOJIb30BaTh T'€OMETPUUECKUNA U (PU3UUECKUN CMBICT MPOU3BOJHOM ISt
pelIeHus 3a1ay.
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e HaxomuTh  TpOWM3BOAHBIE  3JEMEHTApPHBIX  (QYHKIUH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

e lcrmonp3oBaTh  MPOM3BOAHYIO I WCcAeAoBaHWs — (QyHKOMM  Ha
MOHOTOHHOCTh M DIKCTPEMYMBI, NMPUMEHATh PE3YIbTaThl HCCIICIOBAHUSI K
MOCTPOEHUIO TPAPUKOB.

e lcmonp30BaTh MPOM3BOIHYIO IS HAXOXKICHUS HAWIYYIIETO PEIICHUS B
IIPHUKJIATHBIX, B TOM YHCJIE COIUAITBHO-DKOHOMUYECKUX, 3a1a9ax.

e OrmepupoBaTh TOHATHSAMHU: TEPBOOOpa3Hass © HWHTErpaj; IMOHUMATh
TCOMETPUICCKUN U (PU3UYCCKUHN CMBICI HHTErpaia.

e Haxomuth mepBooOpa3HbIC 3JIEMEHTAPHBIX (PYHKITHI; BBIYMCIATh WHTETPAJ
no ¢popmyne Herorona—JleitoHuna.

e Pemarts npuKIagHBIC 3a7a4M, B TOM YHCIIE COIMATLHO-3KOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeJCTBaMU MAaTEMaTHUECKOTO aHaJIH3a.

Conep:xxkanue yueOHOro Kypca (mo roxam o0yueHus )

10 kacc
YucJa 1 BLIYUCJIEHUS

Panmonanpabie uncia. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, IPOIICHTHI,
OCCKOHEUHbIE  TIepUOAMYEcKHe  apodu. ApudmeTnyueckue  omepamuu  C
palMoHaIbLHBIMU YHUCIIaMH, TTpe0oOpa3oBaHUs YUCIOBBIX BhIpakeHUM. [Ipumenenue
IpoOei ¥ MPOIEHTOB IS PEIIeHUs NMPUKIAIHBIX 3a/lad M3 Pa3IudHBIX OTpaciei
3HAHUU U PEaJIbHOMN KU3HU.

JlencTBuTenbHble  4ucla. PalnuoHalbHBIE W UPPAllMOHAJIbHBIC  YMCIIA.
ApudmMeTndyeckue omneparuu ¢ JCHCTBUTENbHBIMH YHclIaMHu. [IpuOmmkEHHbBIC
BBIUHCJIEHUS, IPABUIIAa OKPYTJICHUS, IPUKUJIKA U OIICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenens ¢ 1ienbiM nokazateneM. CtangapTHas ¢popma 3alucu IeHCTBUTEIBHOTO
gyucna. Mcnonp3oBanue nmoaxoasiiei (GOpMbI 3aiCH ACHCTBUTEIBHBIX YHCEN JIJIs
pEIICHUS TTPAKTUYECKUX 3a]1a4 U IPEJICTABIICHUS TaHHBIX.

ApudmeTnyeckuii KOpPEHb HaTypaJbHOU CTEIICHU. JevicTBus c
apuPpMETHICCKUMHU KOPHSIMU HATYypaJbHON CTETICHH.
CuHyC, KOCMHYC U TAaHT€HC YHUCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAHI'CHC YMCJIOBOI'O aprymCHTaA.

YpaBHeHUS U HEPABEHCTBA

ToxiecTBa U TOXK/IE€CTBEHHbIE TPEOOPa30BAHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUECKHE POPMYITBI.
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YpaBHeHHE, KOPEHb YypaBHEHUs. HepaBeHCTBO, pellIeHUE HEpPaBEHCTBA.
Meron UHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pemenue uppanoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU .

[IprMeHenne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a/1a4 U
3a/1ay U3 pa3auvHbIX 001acTeil HAyKU U peaNbHON KU3HU.

DYyHKIUH U TPaPUKHU

Oyukuus, crnocodwsl 3amanus QyHkuuu. [paduk dysknuu. BzaumHo
oOpaTHbIe (PYHKITHH.

OO6nactb ompeneneHuss U MHOXECTBO 3HadeHW ¢yHkumu. Hymu QyHkimu.
[TpoMesxyTku 3HAKOMOCTOSIHCTBA. UETHBIE U HEYETHBIC (DYHKIIUH.

CrenenHas (QyHKIMS ¢ HATypalbHBIM M LIENBIM MoKa3aTeneM. EE cBoiicTBa u
rpaduxk. CBoiicTBa u rpaguk KOpHsS N-OW CTENEHHU.

Tpuronomerpuueckasi OKpPYKHOCTb, OIPEICIECHUE TPUTOHOMETPUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

Havana MaTeMaTH4eCKOro aHajamu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a7aHus MOCJIE10BATENBHOCTEM.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.

Apudmerrnyeckas U reoMeTpuueckas nporpeccuu. beckoneuno yoObiBarorias
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIECH T'€OMETPUYECKOM
nporpeccun. dopmyiia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHUWE MPOrPECCUU AJIS
pelieHns pealbHbIX 3a/1a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKa
MHoXxecTBO, onepauuu HaJ MHoXecTBamH. [{uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONWCAHUS PeabHbIX
MIPOIIECCOB U SBJICHUMN, MPU PEIICHUHU 3a]1a4 U3 JPYyTUX YUYSOHBIX TPEIMETOB.
Ornpenenenue, Teopema, CIEJACTBHUE, J0KA3aTEIbCTRO.
11 knace
Yucja ¥ BLIYUCTIEHUS
Harypanbensbie u nensie uyncinia. [Ipu3Haku JeIMMOCTH HETBIX YUCEII.
Crenenb ¢ palluOHAIbHBIM MMOKa3zatenaeM. CBOMCTBA CTEIECHU.
Jlorapudwm uncna. JlecaTHaHbIE U HaTYpaJbHbBIC JIOTAPHU(PMBIL.

YIJaBHeHI/IH H HEPaBCHCTBA
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[IpeoOGpazoBaHue BBIPAXKEHH, COAEPKAITUX JOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKEHUM, COAEpPKAIIUX CTEMEHU C palMOHAJIbHBIM
[I0Ka3aTeNIeM.

[IprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToxa3aTenpHble YpaBHEHHS M HEPABEHCTBA.

Jlorapudgmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.

CucTtembl TUHEWHBIX YpaBHEHUH. Pernienue npukiaagHbIX 3aj1ad ¢ MOMOILIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHenne  ypaBHEHUH, CHCTEM U HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/ady M 3aJad U3 PA3JIUMYHbIX OOJacTe HAyKH W peaabHOU
KU3HU.

DOYyHKIUM U TPaPUKHU

Oyukius.  Ilepuoanueckue  @ynkiuu.  [IpoMexXyTkKMm  MOHOTOHHOCTH
¢ynkiuu. MakcumMymbl U MUHUMYMbl (QyHkiuu. HawmbGosnbliee W HauMeHbIlee
3HaueHue (PYHKIIMH HA IPOMEXKYTKE.

Tpuronomerpudeckue GyHKIMH, UX CBOICTBA U TpadUKH.

[loka3arenbHas u norapudpmMuyeckasi PyHKIIUU, UX CBONCTBA U TpaduKu.

Ucnonb3oBanue rpadukoB GyHKUUNA AJI1 pEeUICHUS YPaBHEHUN M JTMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpagukoB QGYHKUMNA I HMCCIEIOBAaHUS IPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NMPH PEUICHUU 3a7Jad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4yecKoro anajamnsa

HenpepriBubie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpowsBonnass  ¢yakmuu. ['eomerpuueckuii. W (QU3WYECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBomnble  3neMeHTapHbIX  (QyHKOHEA.  DopMynbl  HAXOXKIACHUS
MIPOU3BOIHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[TpumeHeHne MPOM3BOAHON K MCCIIECOBAaHUIO (PYHKIIMA Ha MOHOTOHHOCTHh U
sKkcTpeMyMbl. HaxoxaeHne HanOomblIero 1 HauMEHBIIETO 3HaYeHUsT QYyHKITUU Ha
OTpE3Ke.

[IpumeneHne nTPOU3BOJHON MJIsI HAXOXKJCHHUS HAWIY4dlIEero peuieHus B
NPUKIAIHBIX 3ajadyax, [Js ONpEeNeNIeHUs CKOPOCTH TMpollecca, 3aJlaHHOTrO
dbopmynoit uiam rpagukom.

[lepBooOpa3znas. Tabnuia nepBoOOPa3HBIX.
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Wurerpan, ero reomeTpuyeckuidi u (u3MUECKUl cMbIca. Beruucienue
uHTerpaia no popmyne Hetorona—JleliOHuna.
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TemaTnyeckoe mJIaHUPOBaHUE Y4eOHOr 0 Kypca (1o roxaM o0y4eHus1)

10 kaace (He menee 70 yacos)

HaszBanue paszagena OcHoBHOe OcHOBHBIE BH/IbI
(Tempbl) colep:KaHue pasaena AeATeJIbHOCTH
(4HCJ10 4aCOB) (Tembl) 00y4arImmXxcst
MHuoxecTBa MHoXkecTBO, olepanuu HUcnoab3oBarhb
PalMOHAJIbHBIX U HaJl MHOKE€CTBAMM. | TEOPETUKO-
AefCTBUTENbHBIX YHCeJ. JnarpaMmmbl MHO>KECTBEHHBIN
PanmnonanbHble Oiinepa—BeHHa. amnrapar Juisi ONMCaHUus
YPABHEHHUS U HEPABEHCTBA Panmonanbhubie uwucna. | Xxoaa pelieHus
(9q) OOGBIKHOBEHHBIE U | MATEMATUYECKUX
JECSITUYHBIE npoOu, | 3a1ad, a TaKXKe
MPOIICHTHI, OECKOHEUYHBIE | PEATHHBIX MPOIIECCOB U
NEePUOJNYECKUE  JPOOU. | ABJICHUM, TIPU PEIICHUH
Apudmernyeckue 3aj1a4 u3 JIPYTUX
onepanuu C | y4eOHBIX TPEAMETOB.
palMOHAIbHBIMU OnepupoBathb
YUCJIaMH, NMOHSATUAMMU:
npeoOpa3zoBaHus pallMOHAIBHOE YUCIIO,
YUCJIOBBIX  BBIPAXXEHUMU. | JEUCTBUTEIIBHOE
[Ipumenenue npobelt U | uMcio, OOBIKHOBEHHAS
MPOLIEHTOB JJI pElIeHHs | IpoOb, JeCATUYHAS
OPUKIANHBIX  3aJad U3 | ApoOb, MPOIICHTHI.
pa3JIUYHBIX oTpacien BbIinosHATH
3HAaHUW W peajbHOU | apuMETHIECKUE
KU3HU. onepauuu c
JlelicTBUTENIbHBIE palMOHaIbHBIMU 151
yyciia. PanuoHaldbHBIE U | JEWCTBUTEIbHBIMU
VPPAlMOHAIBHBIE YHCIIA. | YUCTIAMU;
Apudmernueckue npuOIMKEHHBIC
onepauuu C | BBIUHCIICHUS,
JNEUCTBUTEIIbHBIMHU VICIIOJIb3YS IpaBuiIa
gyuciamu. [Ipubn>x€HHbIE | OKPYTIICHHUS.

BBIYMCIICHUS, IpaBuia
OKpYIJICHUS, NMPUKUAKA U

OLICHKA pe3yibTara
BBIYHCJICHUH.

ToxnecTBa u
TOX/IECTBEHHbIE
npeoOpa3oBaHusl.
YpaBHeHue, KOpPEHb
ypaBHeHus. HepaseHcTBO,
pelIeHre  HEpPaBEHCTBA.

Jeaars NPUKHAKY
U OLEHKY pe3ylibTaTa
BBIYKCJICHUH.

Onepuposartsb
MOHATUAMMU:
TOXIECTBO, YPABHEHHUE,
HEPABEHCTBO; LEJIOE H
palMOHAIBHOE
YpaBHEHUE,
HEPABEHCTBO.
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Meton uHTEPBAIOB.
Pemenne  menwix

JTPOOHO-PAITMOHATBHBIX

YPaBHEHUN U HEPABCHCTB

u

BoinmoaHaTs
npeodpazoBaHus
LEJIBIX 151
pPaLMOHAIIBHBIX
BBIPAYKCHUH.

Pemats 0OCHOBHBIE
THUIIbI LEJIBIX
HMPPaLMOHAIIBHBIX
YpaBHECHUU 51
HEPABEHCTB.

IIpumeHsaTh
palMOHAJIbHbIE
YpaBHEHUS u
HEPABCHCTBA TS
pelieHust
MaTEMaTUYECKUX 3aj]ad
M 3a/a4 W3 Pa3jInYHbIX

oO0jacTel  Hayku W
peabHON KU3HU
DOyHKIUN U TPaPuKu. OyHKIMA, CIOCOOBI OnepupoBarthb
CreneHs ¢ HeJabIM 3a1aHUs (GYHKIUHU. | HOHATUSAMM: (DYHKIIHS,
nokazartejem Bzaumno oOpaTHbI€ | CIOCOOBI 3a/1aHUs
(6 9) byHKIUY. I'padux | bynkumu, B3aUMHO
byHKIIH. oOpatHble  (yHKIUH,
Ob6nactb omnpenesneHus | 00JacTh  ONMpPEEICHHUS
M MHOXECTBO 3HAQYEHUM | U MHOXKECTBO 3HAYECHUU
byHKIIH. Hymm | dynkiumy, rpaduk
byakmuu.  [IpomexyTku | QyHKIMH; YETHOCTh U
3HAKOTIOCTOSTHCTBA. HEYETHOCTh  (PYHKITUH,
Yérapie ©U  HEUYETHBIC | HYJIU byHKIUY,
byHKIHN. MIPOMEKYTKHU
CremeHb ¢ IEJBIM | 3HAKOIIOCTOSHCTBA.
MIOKa3aTeJIeM. BbInoJHATH
CranmapTHas dbopma | npeodpazoBaHus
3allUCH JIEMCTBUTEIBHOIO | CTEIEHEW C  LIEJBIM
gyucia.  Mcnonb3oBaHUWE | TOKa3aTeseM.
MOIXOISITIIEH bopMbI HUcnonb3oBaTh
3aMuCH  JCWUCTBUTENBHBIX | CTAHAAPTHYIO  (opmy
guceNn s peIeHUs | 3aluCh
NPAKTHYECKUX 3a7a4 | | IEUCTBUTEIBHOTO
MPEICTaBICHUS JaHHBIX. | YHCTA.
Crenennass (QyHKIUS C d®opMyaupoBaTh U
HATypaJIbHBIM U IIEIBIM | HIIIOCTPHPOBATH

MOKa3aTeJIEM. Eé

rpa¢uyecKu CBOKCTBA
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CBOICTBa U Tpaduk

CTENEHHOU (DYHKIIHH.

BeipaxaThb
popmynamu
3aBUCUMOCTH  MEXIY
BEJIMYMHAMM.

HUcnonn3oBarh
uugpoBsie  pecypchbl
IS IIOCTPOCHUSA

rpa@ukoB GYHKUUU U
U3YYEeHHs UX CBOMCTB

ApupmMeTnyecKuii KOpeHb
N—OM CTeNeHH.
HppaunonanbHbie
YPaBHEHHUS U HEPABEHCTBA

(11 )

Apudpmernyeckuit
KOpPEHb HATypaJIbHOM
crenieHd.  JleMcTBus ¢
apupMEeTHIECKUMHU

KOPHSIMU N—0i1 CTETICHH.
Pemenue
UppalMOHATBHBIX
YpaBHEHHI 1 HEPABEHCTB.
CeoiictBa u rpaduk
KOPHsI N-01 CTENIEHU

DopMyIMpOBaTD,
3allMChIBATH B
CUMBOJIHYECKOM
¢popme u
WIIOCTPUPOBATH

IpUMepaMu CBOWCTBA
KOpHS N-OW CTEIEHU.

BoinmoaHsaTs
npeoOpa3oBaHus
UPPALMOHAIBHBIX
BBIPAXKEHU .

Pemiats OCHOBHBIE
THUIIBI UPPALMOHATIBHBIX
ypaBHECHUU 151
HEPaBEHCTB.

IIpumensaTs  aJs
pelleHusi Pa3aIHYHbIX
3aga4
UppaLMOHAIbHBIE
YpaBHEHUS u
HEpPAaBEHCTBA.

Ctpouth, 4YHTATH
rpadk KOpHSA N-OH
CTEIICHH.

HUcnoas3oBarh
uudposBbie  pecypchbl
TSt MTOCTPOECHUSA
rpadukoB GYHKIUNA U
W3YYEHHS UX CBOWCTB

®opmyJibl TPUTOHOMETPHH.
Tpuronomerpuueckne
ypPaBHeHHS
Tpuronomerpuueckue

(GyHKkuun 1 ux rpadukm.

Cunyc, KOCHHYC H
TAHT'E€HC YUCIIOBOTO
apryMeHra. Apkcunyc,
APKKOCUHYC U apKTAHTE€HC
YHUCJIOBOTO apryMEeHTA.

OnepupoBartsb
NMOHSITUSIMHU:  CHHYC,
KOCMHYC W  TaHTEHC
MIPOU3BOJIBLHOIO YTJIa.

Hcnoan3oBatrh
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(33 ) Tpuronometrpuyeckasi | 3alUCh TPOU3BOJIBLHOTO
OKPYKHOCTb, yria yepe3 oOpaTHbIE
onpeaereHue TPUTOHOMETPUUYECKHE
TPUTOHOMETPUUYECKUX byHKIMH.
byHKIMH YHCJIOBOIO BBINOJIHATH
apryMeHTa. npeodpa3oBaHus

OcHoOBHBIE TPUTOHOMETPUUECKUX
TPUTOHOMETPUUYECKUE BBIPAKEHU .
bopmyIbL. Pemath OCHOBHBIC
[IpeobpazoBanue THIIBI
TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKUX
BBIPAKCHUH. YpaBHEHUNU

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHECHUU

IHociienoBareJbHOCTH U [TocnenoBarenbHOCTH, OnepupoBathb

Nporpeccuu CIOCOOBI 3a/1aHUS | IOHSI TUSIMM.

(5 4) MIOCJIEI0BATEIILHOCTEM. MOCJIEIOBATENIBHOCTb,
MoHOTOHHBIE apudmeTnueckas U
MOCJIEI0BATEIILHOCTH. reoMeTpuIecKas

Apudmernyeckas U | IPOTPECCHUH;
reoMeTpuIecKas OECKOHEUHO
nporpeccun. beckoHeuHo | yObIBaromias
yObIBaromas reoMeTpuIecKas
reoMeTpuIecKas nporpeccus, cymMma
IPOrPECCHS. Cymma | 6ECKOHEYHO
OecKkoOHEeYHO YyOBIBaIONIEH | YOBIBAIOIICH
F€OMETPUUECKOU reOMETPUUYECKOU
POTPECCHUMN. ®opmyna | IPOrPECCHH.

CJIO>KHBIX MPOILICHTOB. 3anaBaTh

Hcnonp3oBaHue NOCJIE0BATEIBHOCTH
MPOTPECCUU ISl PELICHHUS | pa3TUYHBIMU
peanbHBIX 3a/1a4 | Cnoco0aMu.
MPUKIIAHOTO XapakTepa IIpumeHsaTs

popmyy  CIIOKHBIX
NPOLICHTOB JIA
pelleHusi 3a7a4 U3
peanbHON TpakTUKU (C
UCII0JIb30BaHUEM
KaJIbKYJISITOPA).
HUcnoab3oBarh
CBOICTBA
MOCJIEIOBATEIILHOCTEN

U [Oporpeccut s
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pelIeHUs peanbHbIX
3aja4 IPUKJIAIHOIO
Xapakrepa
IloBTOpEeHne, 0000MICeHHE, OcCHOBHBIE ~ TIOHATHUS IIpumeHsaTH
cUCTeMaTH3alus 3HAHUHA | Kypca anreOpsl M Haydajl | OCHOBHBIE HOHSITHS
(4 ) MaTEMaTUYECKOTO Kypca anreOpsl U Hayall
aHajau3a 10 Kjacca, | MaTeMaTH4eCKOro
0000111eHHe U | aHanM3a I pelIeHUs
CHCTEMAaTHU3allvsd 3HAHUM | 3a7a4 U3  peajbHOU
KU3HU W JAPYTHuX

IIKOJIBHBIX JUCHUIIIINH

24




11 kaacc (ue menee 102 yacon) 2025-2026

Ha3zBanue pasagena OcHoBHOE OcHOBHBIE BH/BI
(TembI) colep:kanue pasjesia AeATeJbHOCTH
(KOJIMYECTBO YACOB) (TemMbI) 00y4arImmXxcst
Crenensn ¢ Crenenn c DopMyJIMpPOBATD,
PALHOHAIbHBIM palOHAJIbHBIM 3alUCbIBATH B
MoKa3arTeJjieM. noka3aresnem. CBoiicTBa | cMuMBOJINYecKOl dopme u
IHoka3zarenbHas CTEIICHH. WILITIOCTPUPOBATh
(pyHknus. [IpeoGpazoBanue npuMepamMu CBOMCTBA
Ioka3atejbHbIC BBIPAXKECHU, CTEIEHHU.
YpPaBHEHUA U coJiepaKalux IIpumeHsATH cBONCTBA
HepaBeHCTBA palMOHAJIbHBIE CTENEHU. | CTENIEHU TU1st
(12 v) IToxa3arenbHble npeoOpa3zoBaHus
ypaBHEHUSA U | BBIpaXKEHU.
HEpaBEHCTBA. ®opMyIMpPOBATH u
ITokazarenpHas WLTIOCTPUPOBATH
byHKIuMs, €€ CBOMCTBA U | rpaduUYecKu CBOWCTBA
rpadux MOKAa3aTeIbHON (YHKIUH.
Pemartn OCHOBHBIE
THUIIBI IIOKAa3aTEIbHbBIX
YPaBHEHUU U HEPABEHCTB.
HUcnons3oBarh
uu@poBbie pecypehbl I
IIOCTPOECHUS rpaduKoB
byHKUIMHA ¥ U3ydeHUs HX
CBOWCTB
Jlorapudmuyeckast Jlorapugpm YucIa. DopMyIMpPOBaTD,
pyHkums. Jecatuunbie U | 3allUChIBATh B
Jlorapupmuueckue HaTypaJIbHbIE cuMBoOJIHYeckoi popme u
YPaBHEHHS H aorapuMsl. WLITIOCTPUPOBAThH
HEepPaBeHCTBA [IpeoOpazoBanue NpuMepaMu CBOWCTBA
(12 v) BBIPKCHUH, JorapudmMa.
COJIepKaIIUX BbIinosHATH
JoTapu(MBbI. npeoOpa3oBaHuUs
Jlorapudmudeckne BBIPAXKEHHUH, COJEpKAIIUX
YpaBHEHUSA U | Jorapu(pMBbI.
HEPaBEHCTBA. dopMyaHpoBaTh "
Jlorapudmudeckas WJIIOCTPUPOBATH
byHKIMsA, €€ CBOMCTBA U | rpaMUecKu CBOWCTBA
rpaduk JorapupMUIECKON
byHKIMH.
Pemate OCHOBHBIE
TUIBl  JIOTApUPMUUECKUX

YpPaBHEHU 1 HEPABEHCTB.
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HUcnoab3oBarh
uudpoBbie pecypchl i
MIOCTPOEHUS rpauKoB
GYyHKIMI U U3yYEHHS] HX
CBOWCTB.

3HAKOMHUTBHCSH c
ucropuen pa3BUTHS
MaTeMaTUKHU

Tpuronomerpuyeckue
(pyHknum 1 ux rpagpukm.
Tpuronomerpuyeckue
HepaBeHCTBA

CAY

Tpuronomerpudeckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu.

[Ipumepsl
TPUTOHOMETPUUECKUX
HEPABEHCTB

Onepuposarthb
MOHATHEM NIEPUOINYECKAs
byHKIHS.

Crtpours,
aHAJIM3MPOBATD,
CPaBHUBATH rpaduku
TPUTOHOMETPUUECKUX
byHKIUH.

dopMyaMpoBaTh 51
WLTIOCTPUPOBAThH
rpagpuvecku CBOMCTBA
TPUTOHOMETPUUYECKUX
byHKIUH.

Pemats mpocreimue
TPUTOHOMETPUYECKUE
HEPaBEHCTBA.

HUcnoas3oBarh
rpapukM Ui PEUICHUSA
TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

HUcnoab3oBarh
uu@poBbie pecypehbl I
MOCTPOCHHUS rpadukoB
GyHKIIMA ¥ U3y4YeHUS HX
CBOJCTB

IIpousBoaHas.
IIpumenenue
MPOU3BOJAHOM
(24 4)

HenpepsiBHbIE
byHKIHY. Meron
WHTEPBAJIOB TUTSt
pelIeHrs HEPABEHCTB.

[TponzBoaHas
byHKIHN.
['eomerpruecknii 151
bu3nUecKuit CMBICJT
MPOW3BOIHOM.

[TIpousBogHbIe
AJIIEMEHTAPHBIX

OnepupoBartsb
MOHSITUSIMU .
HenpepbiBHAS  (DYHKIIHS,
POM3BOIHAS (PYHKITUH.

HUcnoab3oBaTh
F€OMETPUYECKUI u
bU3UICCKHA CMBICIT
MPOW3BOTHOM st
pelIeHus 3a1ay.

Haxoautob
MIPOU3BOAHBIC
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¢ynkuuii. ITpousBoanas

AIIEMEHTAPHBIX  (DYHKIHIA,

CYMMBI, MPOU3BEACHUS, | BBIYMCIAATH MPOU3BOIHBIE
YaCTHOT'O (DYHKIIHIA. CYMMBbI,  NpPOMU3BEACHUS,
[Ipumenenue YaCTHOTO (PYHKITHA.
IIPOU3BOAHOM K HUcnonn3oBarh
UCCIIEOBAHUIO IIPOU3BOJIHYIO TUISE
byHKIUH Ha | UccleoBaHud  (yHKUIMH
MOHOTOHHOCTb M| HA  MOHOTOHHOCTH H
KCTPEMYMBI. AKCTPEMYMBbI, NMPUMEHSTH
Haxoxnenue pe3yJibTaThl
HauOOJIBIIETO U | HCCJIeI0BAHUSA K
HAaUMEHBIIET0 3HAYEHMS | TOCTPOSHUIO IPapUKOB.
(GyHKIIMU HaA OTpE3Ke. IIpumeHsaTn
[Tpumenenue IPOU3BOJIHYIO TUTSL

IIPOU3BOTHOM JUTSL | HAXOXKJIGHUS HaWJTy4IIero
HAXOXKICHUS pelieHus B MPUKIAIHBIX, B
HAWIYYIIETO PEHIeHUs] B | TOM YHCJIE COIMAJIbHO-
OPUKIAAHBIX  3a7a4aX, | JKOHOMHYECKHUX, 3a/a4ax.
TUISl OTIpeJIeIICHHUS 3HAKOMHUTBHCS c
CKOpPOCTH nporecca, | icTopueit pa3BUTHS
3alaHHOTO  (OPMYJION | MAaTEMAaTUYECKOTO aHaIN3a
WM TpaukoM

HNuTerpay u ero [lepBooOpa3zHas. OnepupoBarthb

NPUMEHEHH s Tabnuia nepBooOpa3HbIX| MOHATHAMM:

9 v) Wurerpann, nepBooOpaszHasi, UHTeTpal.
reOMETPUYECKUN u Haxonuth
bu3nIeCKuii CMBICJT | IEpBOOOpA3HBIC

WMHTErpana. Beruncienue
uHTerpayia mo Qopmysne

AJIEMEHTapHBIX  (DYHKITHIA,
BBIYHMCJISTh HHTETPAT MO

Hrrotona—JleliOnuna dhopmy.ie
HeroTona — JleiibHuua.
3HaKoOMUTBHCH c
ucropue pa3BUTHS
MaTEeMaTHYECKOTO aHalln3a
Cucrembl ypaBHeHHMH Cuctembl JTUHEHHBIX OnepupoBathb
(12 9) ypaBHEHUW.  PemieHue | NOHATHSAMM: cucTeMa
NPUKIAJAHBIX 337a4 C | JUHEUHBIX YPABHCHUH U €€
MOMOIIIbIO CUCTEMBI | pELICHUE.
JIMHEVHBIX YPaBHEHHUM. HUcnoan3oBarh
Cucrembl U | CUCTEMY JUHEWHBIX
COBOKYITHOCTU  LIEJIBIX, | yPAaBHEHUU JJIsl PEILICHUS
pallMOHATbHBIX, MPaKTUYECKUX 3a]1ay.
UPPALMOHAIIBHBIX, Haxomuts  pemieHus
MOKa3aTEIbHBIX, NPOCTEUIINX CUCTEM U
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JorapupmMuYecKux
YpaBHEHUN 151
HEPABECHCTB.

Hcnonb3oBanue
rpadukoB GyHKUMHA TS
pellieHusl YpaBHEHUH U
CHCTEM.

[Ipumenenue
YpPaBHEHUH, CHUCTEM WU
HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aaad
U 3a7a4 U3 Pa3IUYHBIX
oOnmacTteil  Hayku U
pEaNbHOU )KU3HU

COBOKYITHOCTEH

pallMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.
HUcnonn3oBars

rpa@ukd  GyHKUUH IS
peLIeHNs] YPABHEHUM.
MopeaupoBaTh

pealibHblE CHUTyallMd Ha
A3BIKE anreopsl,
COCTaBJISAITb  BBIPAKEHMS,
ypaBHEHUs], HEPABEHCTBA U
CUCTEMBl IO  YCJOBHIO
3aJ1a4y, HccJIeI0BaTh

MOCTPOEHHBbIC MOJEJIH C
UCIOJIb30BAaHUEM amrapaTa
anreopbl

HartypanbHble U neibie
yucjia

(61)

Harypanbnsie U
LeJble YKcia B 3aJayax
Y3 PEaIbHOM KU3HMU.

[Ipu3naku
JEIIMMOCTH LEJIbIX YHUCE

OnepupoBathb
MOHATHSIMHU. HATypaJIbHOE
YHCJI0, 11eJI0C YHCIIO.

Hcnoan3oBarhb
MIPU3HAKHU JICTUMOCTH
LEJBIX YHUCEN, PA3JIOKEHUE
yucia Ha MPOCTHIE
MHOKHUTEJH JJIsI PEIICHUS
3aJ1a4

IToBTOpEHue,
000011IeHME,

cucreMaTu3anus 3HAHUH
(21 u)

OCHOBHBIE TTOHSITHUS
Kypca anreOpbl U Hadal
MaTEMaTHYECKOTO
aHaianus3a, o000OIIeHHE U
cucTeMaTHh3alusa 3HaHui

Pemats npukiiagHbie
3aJa4M U3  PaA3JIMYHBIX
obnacrei HAyKH U
peanbHOI KU3HU c
MOMOIIBIO OCHOBHBIX
MOHATHI Kypca anreOpbl u
Hayal MaTeMaTH4eCKOro
aHaIu3a.

BriOuparh
ONTHUMAaJIbHbIE
BBIYKCJICHUH.

Hcnoan3oBaTth A
peuieHust 3aaa4
yYpaBHEHHUSI, HEPABEHCTBA U
CHUCTEMBI YPaBHEHUM,
cBolicTBa  (PyHKUUA U
rpauKoB

CIIOCOOBI
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

Iean u3ydyenust yueOHOro Kypca

BaxxHocTh y4eOHOro kKypca TreOMETpHM Ha YpPOBHE CpPEIHEro oOLIero
oOpazoBaHus OOYCJIOBJI€HA MPAKTUYECKOW 3HAUYUMOCTHIO METalpeAMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOYYEHHUSI T€OMETPUM B HAINpPaBICHUU JIMYHOCTHOTO
pa3BuTHs OOyyarolmuxcsi, (opMUpoBaHUs (YHKIMOHAIBHOW MaTEeMaTUYECKON
IPAaMOTHOCTU, W3YYEHUs APYTUX Y4YEOHBIX MUCHUIUIMH. Pa3ButHe y ydammxcs
MPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH U TMPOUCXOXKJICHUH T€OMETPUUECKUX
a0CTpaKIUii, COOTHOILICHUH PEATHLHOTO W HJICATIBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOW HAYKOW SBJIEHUM H IIPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPHUM B CUCTEME HAyK M POJIM MATEMAaTHUYE€CKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHWH U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUallluXCs, a TaKXEe KA4deCTB MBIIUICHHUS, HEOOXOIUMBIX JJIs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBI€TCS OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECMEeYMBAET BO3MOXHOCTh H3YyUYEHHS Kak
JUCLUHUIUIMH €CTECTBEHHO-HAaYYHOU HAIPaBJIE€HHOCTHU, TAaK U T'YMaHUTAPHOM.

Jlorudeckoe MbINIeHUE, (opMUpyeMoe TPH HU3YYCHHH OOyYarolIMMUCs
HNOHSATUMHBIX OCHOB T€OMETPUH U MIOCTPOEHUHU LIETIOYKH JIOTUYECKUX YTBEPKIACHUM
B XOJI€ PEUIEHUs IeOMETPUYECKHUX 3a/Jady, YMEHHE BBIIBUTaTh U ONPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MpPU PEIIEHUU 3aJad4 €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHne OpUEHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIacTAX ACSATENBHOCTH 4enoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMAIbHOTO ObITHS, (opma
OTPa)KEHUSI OKPYKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBanHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUABI y4eOHOW U TPYIOBOH JAESATEIBHOCTH,
ABIIETCS OJAHUM W3 TMPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3amaya (popMuUpOBaHHS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUJIEHU — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON NEATEIIbHOCTH 110 MHOTUM HAalPaBICHUSIM.

Llens ocBoenmsi mporpamMmbl ydeObHOro Kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 0OyueHHsT — 001eo0pa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyyaromuxcs  uyepe3  o0ecleueHHe  BO3MOXKHOCTH  NpUOOpETeHHs U
WCMOJIb30BAHUSL CHUCTEMATHYECKMX T'E€OMETPUYECKMX 3HAHUM W JICWCTBUI,
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cnenuUIHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOT'O MPOIOJDKEHUS 00pa30BaHMUS
0 CTICTIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeJHA3HAayeHa i
OoOydJarommXcsl CpeaHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOTO 001ero oopaszoBanus. Takum oOpa3om, oOydaromniecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKHE YMEHUS, CBI3aHHBIC
co crenuPUKOl TEOMETPHH M HEOOXOIUMBIC Uil KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh M3YyYUTh F€OMETpPHUIO Ooee
rIyOOKO, €ClIi B JaJdbHCHIIIEM BO3HMKHET HEOOXOIUMOCTh B TEOMETPHUYCCKUX
3HAHHX B MPOPECCUOHAITBHON JCATEITHHOCTH.

JlocTkeHnue I1IeJM OCBOCHHS TIPOTPAaMMBl OOCCIICUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMU  3aJadyaMd  OCBOGHHSA  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax siBisiroTCS:

e (opMUpOBaHWE TIPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM
KyJBTYPBI U OCO3HAHHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (GopMHpOBAHUE MPEACTABICHHUS O MHOTOIPAHHUKAX M TeJIaX BPAIICHUS KaK
0 BKHCWIINX MATEMaTHYCCKUX MOJICIAX, MO3BOJISIONIMX OMHUCHIBATH M U3Yy4aTh
pa3HbIe SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (dopMHpOBaHUE YMEHHUS paCllO3HABaTh Ha 4YepTekKax, MOJEIIX U B
peasbHOM MUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

® OBJIQJICHUE METOJIaMH PEIICHHs 3a7a4 Ha MOCTPOEHUS Ha M300pa)KEHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e GopMHpOBAaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTPAaHHUKAX W TeJIaX BpPaAIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

® OBIIQJICHWE  AJITOPUTMAMH  PEIIEHWS  OCHOBHBIX  THIOB  3ajady;
dbopMupoBaHUE yMEHHS TMPOBOAUTH HECIOKHBIE JTOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PEIIeHUs CTEPEOMETPUUYECKUX 3a1ad U 33724 C MPAKTUYECKUM COACPIKaHUEM;

® pPa3BUTHE WHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATENIFHON  AKTUBHOCTH, HCCIEJOBATEILCKAX YMEHUH, KPUTUYHOCTHU
MBIIILICHUS;

e (dopmupoBaHue (PyHKIIMOHATBHON IPAMOTHOCTH, PEICBAHTHOU T€OMETPHH:
YMEHHE PACTO3HABaTh TMPOSIBICHUS TEOMETPUUYECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKU3HEHHBIX CUTYAlUSAX M MPU NU3YYCHUH JIPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCMMOCTEH ¥  3aKOHOMEPHOCTEH,
dbopMynHpoBaTH WX HA S3BIKE TEOMETPUU M CO37]aBaTh T€OMETPHUYCCKHE MOJICIH,
MPUMEHSITh OCBOCHHBI TEOMETPUYECKHN ammapar [ pemieHUus MPAKTUKO-
OPHMEHTUPOBAHHBIX 3a/Jad4, WHTCPIPETHPOBATh H OICHUBATH IOJYYCHHBIC
PE3YNIbTATHI.
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OTnUYUTENHbHOM OCOOEHHOCTHIO MPOTPAMMEI SIBISIETCS BKJIIOUYEHHE B KypC
CTEpEOMETPHH B Hayale ero W3y4YyeHUs 3ajJay, pelIaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, ¥ ONPEACTEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHUS, CTUMYJIHPYET MPOTEKaHWE MHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[Ipennoutenne OTAAETCS HATNIATHO-KOHCTPYKTHUBHOMY METOAY OOYy4YEHHUS,
TO €CTh TEOPETHYECKHE 3HAaHHWA HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
NPEeIMETHO-TIPAKTUUECKON  JeATENbHOCTH.  Pa3BUTHE  MPOCTPaHCTBEHHBIX
NPECTaBICHUH y yJalluXcsl B Kypce CTepeOMETPHU MTPOBOIUTCS 3a CUET PEIICHUS
3aJa4 Ha CO3JaHHME MPOCTPAHCTBEHHBIX O0Opa30B M 3aJady Ha OINEpPUPOBAHUE
NpOCTpAaHCTBEHHBIMU oOOpa3zamu. CozgaHue o0pa3a MPOBOJUTCS C OMOPOH Ha
HarJsAHOCTh, @ OINEpUpOBaHME O0O0pa3oM — B YCIOBUSX OTBJICUEHHUS OT
HArJISTHOCTH, MBICIIEGHHOTO H3MEHEHHS €TI0 UCXOTHOTO COJIEPKaHUsI.

OcHOBHBIE coaepkaTenbHble JIMHUU Kypca «l'eometpun» B 10—11 knaccax:
«MHuororpaHHuKn», «IIpsSMbIe U MIOCKOCTH B MPOCTpaHCTBEY», «Tena BpamieHus»,
«BexTopsl U KOOpAWHATHI B MPOCTpaHcTBe». DopMUpOBaHHE JTOTHUECKUX YMEHHH
pacmpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaM
o0y4eHUs Ha YPOBHE CpeIHEro o0Iero oopa3oBaHusl.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTam
ocBoeHus [IpumepHoit pabouell mnporpamMMmsbl, pacupene’a€HHbIM IO Troaam
oOydeHHsl,  CTPYKTYpUpPOBAaHO  TakuM  oOpa3oMm,  4TOoObI  OBJaJICHHE
r€OMETPUUYECKUMHU TOHATUSAMU M HaBBIKAMU OCYIIECTBIISUIOCH TTOCIIEIOBATEIBHO U
MOCTYNaTENbHO, C COOJIIOJICHUEM TMPUHIUIA MPEEMCTBEHHOCTH, UYTOOBI HOBBIE
3HaHMS BKIIOYAJUCh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MPEACTABICHUM
oOydJaromuxcs, pacmmpss U yriayomnsas e€, oOpa3ys NMPOYHbIE MHOMXKECTBEHHBIC
CBSI3H.

MecT0 y4eOHOr0 Kypca B y4eOHOM IJIaHe

B YuebHoM 1utaHe Ha M3yd4eHHE TeOMETPUHN OTBOJUTCSA HE MeHee 2 y4eOHBIX
gacoB B Hezenmo B 10 kimacce u 1 yyebHoro yaca B Henento B 11 kiacce, Bcero 3a
nBa rojia o0ydyeHus He MeHee 105 yueOHbBIX 4acoB.

IlianupyeMble nmpeaMeTHbIE pe3yJbTaThbl ocBoeHusi IlpumepHoii padouei
nporpamMmmsbl Kypca (1o rogam o0y4eHus)

[IpeameTHble pe3ynbTaThl H3YYEHUS] TEOMETpUM Ha 0a30BOM YPOBHE
OpPUEHTHUPOBAHbl HA JOCTHKEHHE YPOBHA MAaTeMaTUYE€CKOM TIPaMOTHOCTH,
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HEOOXOAMMOTO JJII YCIEITHOTO PEIICHUs 3a]ad B PealbHOM XU3HU M CO3JaHUE
YCIOBUH 7151 X OOIIEKYIbTYPHOTO PAa3BUTHSL.

OcBoenne yuebHOro Kypca «l'eomerpus» Ha 0a30BOM YPOBHE CPEIHETO
oOmero oOpa3oBaHus JODKHO OOECNeuuMBaTh JOCTHXKEHUE — CIIEIYIOIIUX
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 kaace

e OnepupoBaTh MOHITUSIMHU: TOUKA, MPsIMasi, IIIOCKOCTb.

o [[puMeHSIT, aKCHUOMBI CTEPEOMETPHHM U CJICACTBUS W3 HUX MPU PEIICHUU
rEOMETPUYECKHUX 3a/1au.

e OnepupoBaTh MOHATUAMU: MAPATUICIIBHOCTh U MEPICHANKYJISIPHOCTD MPSIMbBIX
Y IUIOCKOCTEM.

e KitaccudunupoBaTh B3aUMHOE PACIOJIOKECHHE TPSIMBIX M TUIOCKOCTEH B
IPOCTPAHCTRE.

e OnepupoBaTh TOHSATUSIMU: JBYTPAaHHBIA YTroJl, TPaHU JABYTPAHHOIO Yria,
pedpo IBYrpaHHOTO yrila; JUHEWHBIA YTroJl JBYIPAHHOTO yria; T'pajaycHas
Mepa JBYTPaHHOTO YIJia.

e OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, IPaBUIbHBI MHOTOTPAHHUK.

e Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHMpaMuaa; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenumen, Kyo).

e KnaccudunmpoBate ~ MHOTOTPaHHUKH, BbIOMpass ~ OCHOBaHUS  JUIA
KiaccuuKauy (BBIMTYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH;, MPaBUIbHBIC
MHOT'OTPaHHUKU; MIPSMbIE U HAKJIIOHHBIE MTPU3MbI, apajlIeICIUIIeIbl).

e OnepupoBaTh NOHATUSIMH: CEKYIIasl INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

o OOBACHATH PUHITUIIBI TOCTPOCHUS CEUYECHUH, UCTIONB3YS METOJ CJIEIOB.

e CTpouUTh CEYEHUS] MHOTOTPAHHUKOB METOAOM  CJEAOB,  BBIINOJIHSTH
(BBIHOCHBIE) TTIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUT
CBepxy, cOOKY, CHH3Y.

e PemaTh 3a/1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYMH 10 00pasiaM Wiu
aNropuTMaM, MPUMEHSS] U3BECTHbIC AaHATUTHYECKHE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MAaTeMaTUYECKHX 3a/Ja4 Ha BBIUYMCIECHUE PACCTOSHUN MEXIY
JIBYMsI TOYKaMHU, OT TOYKH A0 MOPSIMOM, OT TOYKH 1O IJIOCKOCTH, MEXKIY
CKPEIIMBAIOUIMUMHUCS TMPSIMBIMHU.

e Pemiarh 3a1aun Ha HAXOXKJEHUE T€OMETPUYECKUX BEJIMYUH MO oOpa3naM Win
aNropuT™MaM, MPUMEHSsS] U3BECTHbIC aHATUTHYECKHE METOJbl MPHU PELICHUU
CTAaHJApPTHBIX MATEMATHYECKHMX 3aJa4 Ha BBIYUCICHUE YIJIOB MEXIY
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CKPELIUBAIOIIUMHUCSA TPAMBIMH, MEXKAY MNPSIMOU M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsate 0o0bEMBI U TUIONIAAU MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMuja) ¢ mOpuMeHeHueM GOpMyJl; BBIYUCISTH COOTHOIICHUS MEXIY
TUIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH TTOJIOOHBIX MHOTOTPaHHUKOB.
OnepupoBaTh TOHATUAMHU: CHUMMETPHUS B TMPOCTPAHCTBE; LEHTP, OCbhb H
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.
N3Bnekarh, mnpeoOpa3oBbIBATH M HMHTEPOPETHUPOBATH HHGOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPpUUYECKUX (¢uUrypax, TNpeACTaBICHHYI Ha
yepTreKax U pUCyHKax.

[IpumensaTs TeoMmeTpuueckue (AKThl IS PEIICHUs] CTEPEOMETPUUECKUX
3a7a4, IPEAIOJaramliuX HECKOJIbKO IIaroB pELICHUs, €CJIM YCJIOBUS
IIPUMEHEHHMS 3aJ1aHbl B sSIBHOU (hopme.

[IpumensaTr TpoOCTEMIIME MTPOrPaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3a1aY.
[IpuBOUTE NTpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.
[IprMeHATh MOJIydYEeHHBIE 3HAHWs HA IPAKTUKE: AHAIM3UPOBATH PEaJIbHbIC
CUTyallU U IPUMEHSATh U3YUYCHHBIE IOHATUS B IPOLECCE MOUCKA PEIICHUs
MaTeMaTU4YeCKHu CPOPMYIUPOBAHHON MPOOJIEMbI, MOAEIUPOBATH pPEaIbHBIC
CUTyallUM HA $S3bIKE I'€OMETPUM, HCCIENOBAaTh NOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHMEM T'E€OMETPUYECKUX TMOHATUNA M TEOpeM, ammapara aireOpsbl;
pelarh NpakTUYECKUe 3a7a4u, CBSA3AHHBIC C HAXOXKJICHUEM I'€OMETPUUYECKUX
BEJINYMH.
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11 kaace

e OnepupoBaTh MOHATHSIMH: LUJIUHAPUYECKas MOBEPXHOCTh, 0Opa3yromue
MUIMHAPUICCKON TMMOBEPXHOCTH; UWIWHIP, KOHUYECKAas TIOBEPXHOCTH,
o0pa3yrolre KOHMYeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi TOBEPXHOCTb.

e Pacno3HaBath Tena BpamieHus (IUIUHIP, KOHYC, cdepa U map).

e OOBACHATDH CIIOCOOBI MOTYUYEHHUS TE BPALLICHHUS.

e KnaccuduiupoBaTs B3auMHOE pacioyiokeHue chepbl U TIOCKOCTH.

e OnepupoBaTh MOHITUAMHU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIIapOBOM CIJIO, OCHOBAaHHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJIOST; IIIAPOBOM CEKTOP.

e Bounciasith 00BEMBI W TMJIOMQAM  TOBEPXHOCTEW TEN  BpaIlCHHS,
TE€OMETPUYECKUX TEJ C MPUMEHEHUEM (HOPMYIL.

e OmepupoBaTh TMOHATUSAMH: MHOTOTPDAHHHUK, BIMCAaHHBIH B cdhepy u
ONMUCaHHBIA OKOJIO cepsl; cdepa, BIMCAHHAS B MHOTOTPAHHUK WIIH TEJO
BpAICHUS.

® BEIYMCIIATE COOTHOMICHUS MEXIY IUIOMAISIMH ITOBEPXHOCTEH U 00BEMaMu
IIOJOOHBIX TEI.

e N306pakath u3ydaeMble GUTYPHl OT PYKH M C TIPUMEHEHHEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

e BoinmoyHATh  (BBIHOCHBIE) TUIOCKHE UYEpPTEXU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BHUI CBEpXy, COOKYy, CHHU3Yy; CTPOUTH CEUEHHUS Tel
BpaIllCHHUS.

e I3BneKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HMHPOPMALIUIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKUX  (QUTypax, TPEICTaBICHHYI0 Ha
yepTexax U pUCYHKaX.

¢ OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

o BoIllOIHATh JACUCTBUSL CIOKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXKEHHS BEKTOpa Ha YHUCTIO, OOBICHITh, KAKMUMU CBOWCTBAMH OHH
o0anaor.

o [IpumeHsTH MpaBUIIO MapajvieIenuneaa.

e OrnepupoBaTh MOHATUIMHU: AEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE BEKTOPOB, KOJUIMHEApPHBIC W
KOMIUTAaHAPHBIE BEKTOPHI.

e HaxomuTh cyMMy BEKTOPOB U MTPOU3BEIICHNE BEKTOPA HA YUCIIO, YTOI MEXTY
BEKTOpaMH, CKAJISIPHOE TMPOW3BEICHUE, PACKIAIbIBaTh BEKTOP TIO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

¢ 3a/1aBaTh TNIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.
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e [[pumeHsATh reoMeTpuyeckue (QakThl sl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANoNaratolMXx HECKOJIbKO IIAroB pEUIEHUs, €CIH YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

e Pemiate mpocTtelre reoMETpUYEeCKUe 3a7add Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

e Pemiate 3agauM Ha JOKa3aTENbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HaXO0XJCHUE TEeOMETPUYECKUX BEJIMYMH M0 o0pa3laM WM alropuTMam,
IPUMEHSS] U3BECTHBIE METOMBI IIPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTUYECKUX
3a/1ad.

e [I[puMeHATH MHpOCTEMIIME MPOTPAaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHUX 3a7aY.

e [[puBoUTH TPUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEM B NPUPOJE U
KU3HH, pACIIO3HABATH NPOSABIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

e [[pyuMeHATh TMONYYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATH PEabHbIC
CUTyallud U MPUMEHSATh U3YUYEHHBIEC MOHATHUS B IPOLIECCE NMOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHON MPOOJIEMbI, MOAETUPOBATH pPEaJIbHBIC
CUTyallud Ha $3bIKE TIE€OMETPUHU, HCCIIEIOBATh IIOCTPOECHHBIE MOJEIH C
UCTOJIb30BAaHUEM T'€OMETPUYECKUX TOHATUN U TEOpeM, ammapara aareOpsl;
pemars IIpakTUYECKUE 3a7a4M, CBA3AHHBIEC C HAXOXKICHUEM T'€OMETPUUECKUX
BEJINYUH.

Conep:xxkanne yueOHOro Kypca (mo roxam o0ydeHus )

10 xaace

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHSITHUS ~ CTepeoMeTpud. Touka, TpsMasi, IUIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOe pacnonoxkeHue nNpsiMBIX B MPOCTPAHCTBE: IIEpECEKarolIuecs,
napajyieJbHble M CKpeluBaromuecs npsMmbele. [lapamiensHOCTh NPSAMBIX H
IUIOCKOCTEM B NPOCTPAHCTBE: IMApPAJUICIbHBIE TMPSAMBIE B  IPOCTPAHCTBE;
MapaAJUIEIBbHOCTh TPEX MPAMBIX; MAapPaUIEIbHOCTh MPSMON M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXAY NpPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: IapasuieIbHbIE ILUIOCKOCTH; CBOWCTBA
napauieNibHbIX IIockoctei. Ilpocrteifiine mpocTpaHCTBEHHbIE (QUIYpHl Ha
IJIOCKOCTH: T€Tpa’aAp, KyO, mapasienenune]; NOCTPOCHUE CEUCHUH.
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[TeprieHAUKYIJISAPHOCTD NPSIMOU U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIE NIPSIMBIEC B
IIPOCTPAHCTBE, IIPsAMBIE M[apajulesIbHbIE W NEPIECHAMKYIAPHbIE K IUIOCKOCTH,
IIPU3HAK [EPHEHIUKYISIPHOCTA IIPSAMOM U INIOCKOCTH, TEOpeMa O IPSAMOWU
MEPIIEHAUKYIIAPHON IIOCKOCTH. YTJbI B IIPOCTPAHCTBE: Yroj MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
IleprieHAUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  NpPOEKUMs  QUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYJISAPHOCT  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYIAPAX.

MHororpaHHuKH

[TonsiTue MHOTOrpaHHUKA, OCHOBHBIE JIEMEHTHI MHOT'OTPAHHUKA, BBITTYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronbHas
npu3Ma; TPaHU U OCHOBAHMS MPU3MBI; MpsMas U HAKJIOHHAsI MIPU3MBI; OOKOBas U
NoJTHas MMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napasuiesienunea U ero cporcrBa. [lupamupa: N-yronpHas nupamuia, TpaHd U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBL;, IPABUIbHAS U
yceu€HHas MNHpaMHuaa. OJEMEHTbl Npu3Mbl W nupamMuabl. [IpaBunbHble
MHOTOTPaHHUKU: MOHSATHUE MPABUIBHOTO MHOIOTPAaHHWKA; NMPaBUJIbHAS NPU3Ma U
npaBUJIbHAs NUPaMUIa; MpaBWIbHAs TPEYTrojbHas NUpPaMUIa W MPABUIbHBIN
TeTpa’p; Kyo0. IlpencraBieHue o MNpPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaexas’ap v ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CummMmeTrpusi B NMPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, MHPSIMOIA,
IUIOCKOCTH.  OJJEMEHThl CHUMMETPUHM B NUpPaMUIax, Mapajulesenuneax,
PaBUJIbHBIX MHOTOIPAHHUKAX.

Brbruncienne 5J1€eMEHTOB MHOTOTPAaHHUKOB. pE&Opa, IuUaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPU3MBI,
IJIOMAh OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TMPSMOW MPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOW MHUPAMHIBI,
TeopemMa o MIomanu yceu€HHod mnupamunbl. [loHarume 00 o00BEMe. OO0BEM
MAPAMHU/JIbI, TPU3MBL.

ITonoOHple Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXAY ILIOMIQIIMU
MOBEPXHOCTEH, 00BEMaMHU MOTOOHBIX TEJI.

11 knace

Tesa Bpamenust

Hunmusapuyeckas TTOBEPXHOCTb, oOpasyromiue UWIAHAPUYECKOU
MMOBEPXHOCTH, OCh UWIWHAPUYECKOW TMOBEPXHOCTU. LlMnMHApP: OCHOBaHUSA W
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OOKOBasi TMOBEPXHOCTh, OOpa3zyromas M OCh; IUIONMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yloline KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU oBepxHOCTH. KOHYC: OCHOBaHUE U BepllInHa, 00pa3yroiasi
U OChb, TIUIONAAb OOKOBOM U TIOJMHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHMS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: 1meHTp, paguyc, AUaMeTp; IJIOMIA[b MOBEPXHOCTU CQeEpHI.
B3aumHoe pacrnonoxenue cepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
oAb cepsol.

N3006paxkeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KoMOuHanmum Tenm BpameHUs ¥ MHOTOIPAHHMKOB. MHOTOTpaHHUK,
OMHUCAHHBIN OKOJIO cdephl; cdepa, BIUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlcHUsI.

[Tonsitue 06 oO0BEMe. OcHOBHBIE CBOiCTBa 00BEMOB Ten. Teopema 00
00BEME TPSIMOYTOJBHOTO Mapajuienenunena u ciueAcTBuss u3 He€. OO0bEM
IIMH]IPpa, KoHyca. O0BEM 1mapa u wiomaiab cQepsol.

[TogoOnuple Tenma B mpoctpaHcTBe. COOTHOIIECHUS MEXAY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEI.

Ceuenuss umnuHApa (MapauieNbHO W TMEPHEHAMKYISIPHO OCH), CEYEHUS
KOHyca (TapajijieiIbHOE OCHOBAaHUIO W TPOXOJIIEE Yepe3 BEPIIUHY), CEUCHHS
mapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocty W B mpocTtpaHcTBe. CIO0KEHHME W BbIUMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. PasnoxeHue BeEKTopa IO TpEM
HEKOMIUIAaHApHBIM BeKkTopaM. IIpaBuino mnapamwenenunena. Pemenue 3amady,
CBSI3aHHBIX C NPUMEHEHUEM MpaBUWJI JEUCTBUU € BeKkTopamu. lIpsamoyronpHas
crucTemMa KoopauHat B npoctpancTse. Koopaunatel BekTopa. IIpocTeinmue 3anaun
B KOOpAMHATaX. YTOoJd Mexay BekropaMu. CkaJsipHOE MPOU3BEJACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsIMBIMH M IUIOCKOCTAMHU. KoopIMHATHO-BEKTOPHBIN
METO/I IPH PEIIEHUHA T€OMETPUUECKUX 3a]1a4.
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TemaTnyeckoe mJIaHUPOBaHUE Y4eOHOr 0 Kypca (1o roxaM o0y4eHus1)

10 xaace (He menee 70 yacos)

Ha3zBanue paszagena
(Tembl) Kypca,
(KOJITMY€eCTBO YaCOB)

OcHoBHOE coep:KaHue

OcHOBHBIE BH/IBI
AeSITeJIbHOCTH y4aluxcst

BBenenue B
CTEPEOMETPHIO0
(10 9)

OCHOBHBIE TTOHATHS
CTEpPEOMETPUH: TOUKA,
npsiMasi, TNIOCKOCTh,
npocrtpaHcTBo. IIpaBuiia
n300paXeHUs Ha pPUCYHKaX:
M300paKeHUs MITOCKOCTEH,
napajuieNIbHBIX TPSIMBIX
(OTpe3KOB), CEpeIUHbBI
otpe3ka. [lonsTus:
nepeceKaronecs
MJIOCKOCTH,
nepeceKaronmecs npsmas u
IJIOCKOCTb.

3HAKOMCTBO C
MHOT'OTpaHHUKaMHU,
n300pakeHue
MHOT'OTPaHHUKOB Ha
pUCYHKaX, Ha
MPOEKIMOHHBIX YepTEkKaX.
HauanbHrle cBeieHus O
KyOe U mupamue, ux
Pa3BEPTKU U MOJIEIU.
CedeHurst MHOTOTPaHHUKOB.
[Tonsitne 06
aKCUOMaTHU4YEeCKOM

MOCTPOECHUU CTEPEOMETPUH:

AKCUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

AKTyaMu3upoBaTh PakThl
Y METObI INIAHUMETPHH,
peJIeBaHTHBIC TEME.

ITonyyath
MpeACTaBICHUS O
MIPOCTPAHCTBEHHBIX
¢durypax, pazouparb
IIPOCTEUIIINE IIPaBUIIA
U300pakeHus dTUX QUryp.

N306paxkath npsimyro u
MJIOCKOCTh Ha PUCYHKE.

Pacrnio3HaBath
MHOTOT'PaHHUKH,
nupamuay, Kyo, Ha3bIBaTh
WX DJIEMEHTHI.

Jlenatb pucyHoK Ky0a,
NUPaMUIbl, HAXOIUTh
OImMOKHU B HEBEPHBIX
N300paKeHUSX.

3HAKOMUTHCS C
CEUYCHUSIMH, C METOJIOM
CJIEJIOB; UCIOJIb30BATh IS
MOCTPOCHHUS CEUCHUSI METO/T
CJIEI0B, KPaTKO 3aMUCHIBATh
Iarv NOCTPOEHUS CEUCHMUS.

Pacno3naBath BUI
CEUYCHUS U OTHOIIICHMH, B
KOTOPBIX CEYEHUE IETUT
pebpa xkyba, HAXOUTh
IJIOIA]Ib CEUYCHHUS.

Hcnonws3oBaTh nogodue
MIPU PEIICHUH 3a/1a4 Ha
MMOCTPOCHUE CEYEHUM.

3HAaKOMUTHCS C
aKCHOMAaTHYECKUM
MOCTPOCHUEM
CTEPEOMETPUH, C
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aKCHOMaMU CTEPEOMETPUHU
Y CJICICTBUSIMH U3 HUX.
NnnroctpupoBars
aKCHOMBI pUCYHKAMHU U
IpUMEpPaMH U3
OKpY>Karoniei 00CTaHOBKH

IIpsiMbIe U IVIOCKOCTH B
NPOCTPAHCTBeE.
[MapanjaeabHOCTH
NPAMBIX H INIOCKOCTEH
(12 v)

B3aumnoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
IepeceKaroLmecs,
napajuieJibHbIE U
CKPEIIMBAIOIIAECS MPSAMBIE.
[TapannenbHOCTh NPAMBIX U
TIOCKOCTEN B
IIPOCTPAHCTBE:
napasieabHbIe MPSIMBIC B
IIPOCTPAHCTBE;
[IapAJUIEIIBHOCTD TPEX
MPSIMBIX; NapPaIeIbHOCTh
MPSMON U TIJIOCKOCTH. Y TJIbI
C COHAIPABJIECHHBIMU
CTOPOHAMH; yroj MEXIY
IIPSIMBIMU B IIPOCTPAHCTBE.
[TapayenbHOCTH
IJIOCKOCTEN: MapaljIeIIbHbIE
IIJIOCKOCTH; CBOMCTBA
MAPAVICIBHBIX NIOCKOCTEMN.
[IpocTrenmme
IIPOCTPAHCTBEHHBIE
(buUryphl Ha IIOCKOCTH:
TeTpa’ap, KyO,
napajuieseIuIes;
MMOCTPOCHUE CEYECHUU

AKTyaMm3upoBaTh (PakThl
Y METOJIbl INIAHUMETPUH,
PEJIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

[Tepeuuncnarp
BO3MOJKHBIE CTIOCOOBI
pacmoJIOKEHUS JBYX
MPSIMBIX B TPOCTPAHCTBE,
WJUTIOCTPUPOBATH UX HA
npuMepax.

JlaBaTh onpeaeneHue
CKPEIIMBAOIIUXCS TPSMBIX,
bopmMyIUpoBaTh MPU3HAK
CKPELIMBAKOIINXCS MPSMBIX
Y IPUMEHATH €T0 IIPU
pelieHnuy 3aaad.

Pacno3naBats npusmy,
Ha3bIBaTh €€ AIEMEHTHI.

Ctpoutsh ceueHus
MIPU3MBbI Ha TOTOBBIX
yepTexKax.

[TepeuuncnaTe
BO3MOYKHBIE CTTIOCOOBI
B3aMMHOI'0 PACIIOI0KEHUS
MIPSIMOM U TJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJIUTH
COOTBETCTBYIOLLIHE
IIPUMEPBI U3 PEATTbHOU
YKU3HU.

JlaBaTp ornpeneneHue
MapajyIeIbHOCTH NPSIMOU U
IJIOCKOCTH.

®opmynUpoOBaTh NPU3HAK
MapajyIeIbHOCTH NPSIMOU U
IJIOCKOCTH, YTBEPKICHHUE O
MPSIMOU IEPECEUCHUS IBYX
IJIOCKOCTEM, TPOXOIAIINX
yepes napasulesibHbIe
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MpSIMBIE.

Pewrate nmpaktuyeckue
3a71a4M Ha MOCTPOCHUE
CEYEHUI MHOI'OTPAaHHUKA.

OOBSICHATH Cllydau
B3aUMHOTO PaCHOJIOKECHUS
IIJIOCKOCTEM.

JaBatb onpeneneHue
NapayieIbHbIX MJIOCKOCTEN;
MPUBOJIUTH IPUMEPHI U3
pEaNbHOU )KU3HUA U
OKpY>Karoliei 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
NapajieIbHOCTh
TJTIOCKOCTEM.

Hcnonb3oBaTh NpU3HAK
MapajIeIbHOCTH ABYX
IUIOCKOCTEM, CBOMCTBA
napayieabHbIX MJIOCKOCTEN
MIpY PELICHUH 33/1a4 Ha
MIOCTPOEHHE.

OOBACHSITD, YTO
Ha3bIBAETCS MapajuieIbHbIM
MIPOEKTUPOBAHUEM U KAK
BBITIOJIHSETCSA
MPOCKTUPOBAHUE PUTYD Ha
MJIOCKOCTb.

N3o6paxaTs B
MApAUICITBHON TPOEKIIUU
pa3iInyHbIE
reoMeTpudeckue (GUrypel.

MopaenupoBars peanabHbIe
CUTyallU Ha A3bIKE
T€OMETPHUH, UCCIIEIOBATh
ITOCTPOEHHBIE MOJIENH C
VICTIOJIb30BAHUEM
F€OMETPUUYECKUX MOHSITUH.

Hcnonp3oBatse npu
peILIeHUN 3a7a4 Ha
MOCTPOCHUE CEYCHUH
MOHATHUE MApaJJIEIbHOCTH,
MPU3HAKHU U CBOMCTBA
napauiesIbHbIX IPSIMBIX Ha
IJIOCKOCTH
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IepneHAMKYISAPHOCTD
NPAMBIX M INIOCKOCTEH

(10 )

[TepnieBAUKYISAPHOCTD
IIPSMOU U IIJIOCKOCTH:
IIEPIICHAUKYIIIPHbIE
IIPSIMBIE B IIPOCTPAHCTBE,
IIpsIMBIE TIapaJUIe/IbHbIE U
IIEPIICHAUKYJIISIPHBIE K
IIJIOCKOCTH, IPU3HAK
NIEPIIEHAUKYIAPHOCTH
IIPSIMOU U IIJIOCKOCTH,
TeopeMa O NpsIMOK
NIEPIICHAUKYIISIPHOU
IIJIOCKOCTH

[lepiennukyIsip u
HAKJIOHHBIEC: PACCTOSIHUE OT
TOYKH J10 IUIOCKOCTH,
paccTosiHue OT MPAMOM 10
IIJIOCKOCTH.

AKTyan3upoBaTh (PakThl
Y METO/bI INIAHUMETPHH,
pPEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OOBIICHATH, KAKOU yToi
HAa3bIBAETCS YIJIOM MEXKY
MEePECEKAIOIIUMUCS
MPSIMBIMU,
CKpEIIUBAIOITUMUCS
MPSIMBIMU B TIPOCTPAHCTBE.

[aBaTp onpeneneHue
NEePHEHIUKYISIPHBIX
MPSIMBIX U TIPSIMO,
NePHEHIUKYIIPHON K
MIJIOCKOCTH.

HaxonuTh yrisl Mexmy
CKPEITUBAOITUMUCS
npsIMBIMH B KyOe U
nipamu/ie.

[IpuBOUTH IPUMEPHI U3
peanbHOM KU3HU U
OKpyXaroieir 00CTaHOBKH,
WUTFOCTPUPYIOLIUE
NEePIEHIUKYIIPHOCTD
NPSIMBIX B IPOCTPAHCTBE U
NEePHEHIUKYISIPHOCTD
MPSAMOU K IUIOCKOCTH.

DopMyJIMPOBATH
MPU3HAK MEPIEHIUKYIISIp-
HOCTH IIPSAMOM U
MJIOCKOCTH, IPUMEHSATH €T0
HA TIPAKTHKE: OOBSICHITH
NEePHEHIUKYIIPHOCTD
pebpa xyba u 1uaroHanu
€ro rpaHu, KOTOpasi €ro He
COJIEPKUT, HAXOJIUTh JIUHY
JaroHaim Kyoa.
Bbruucnsite BBICOTY
MIPAaBUWJIBHOM TPEYrOJIbHOM U
MPaBUIIBHON YETHIPEXYTOJIb-
HOW MUpaMu/l 1o JJIMHAM
péodep.

Pemrats 3amauyu Ha
BBIYMCJICHUS, CBSI3AHHBIE C
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MEPIEHANKYIIPHOCTHIO
IIPSIMOU U IIJIOCKOCTH, C
WCIIOJIb30BAHUEM TIPU
pEeLICHUN
MJIAaHUMETPUUECKUX (PaKTOB
1 METOJIOB.

OOBSICHATH, UTO
Ha3bIBAIOT
MEPIECHANKYISIPOM U
HaKJIOHHOM U3 TOYKHU K
IIJIOCKOCTH; ITPOEKIUEN
HaKJIOHHOM Ha MJIOCKOCTb.
OOBSICHSTH, UTO HA3BIBACTCS
pacCTOSIHUEM: OT TOUYKH J10
MJIOCKOCTH; MEXKTY
napasjieIbHbIMUA
MJIOCKOCTSIMU; MEXKY
IIPSIMOM M NTapaJUIEIIbHOM U
MJIOCKOCTBIO; MEXKTY
CKPEIMBAIOIIAMUCS
MPSMBIMHU.

Haxonuts 3T
pacCTOSIHUS B IPOCTHIX
ciryJasix B Ky0e, mupaMuie,
MpU3Me.

MonenupoBath
peaJibHbIE CUTyallMU Ha
A3bIKE TCOMETPUH,
HCCIIeI0BaTh MOCTPOCHHBIC
MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPHUUYECKUX TTOHSITUU.

Hcnonb3oBatse mpu
pELICHUY 3a7a4 Ha
MMOCTPOCHUE CEUYCHUH
teopemy [udaropa,
CBOWCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.

Y1l Mexkay NpsIMbIMH
U IJIOCKOCTAMH
(7 w)

VYTabl B IPOCTPAHCTBE:
YTOJI MEXAY NPSIMOU U
IJIOCKOCTBIO; ABYIPAHHBIN
YTOJI, TUHEWUHBIN yTOJl
JIBYTPAHHOTO yTJIA.
[IepieHAUKYISIPHOCTH
IJIOCKOCTEM: NTPU3HAK

AKTyanm3upoBaTh (aKThI
Y METOJIbI INIAHUMETPHUH,
pEIIEBaHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

[laBaTp onpeneneHue
yTJIa MEXIY IPAMOU U
IIJIOCKOCTBIO,
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NEPNEHANKYIISIPHOCTH JBYX
rockocreut. Teopema o
TPEX NMEPIEHAUKYIAPAX

dbopMynTUpoBaTh TEOPEMY O
TPEX NEPHEHAUKYISIpaxX U
oOpaTHYIO K HEMl.

Haxonuts yron mexny
IIPSIMOU U IIJIOCKOCTBIO B
MHOT'OTPaHHUKE,
paccTosiHue OT TOYKH 0
MPAMOM Ha TIOCKOCTH,
UCIIOJIBb3YS TEOPEMY O TPEX
nepreHIuKYIsIpax.
[IpoBoAUTE HA YEpTEKE
NEPIEHIUKYJIISP: U3 TOUKU
Ha MPSIMYI0; U3 TOYKHU HA
MJIOCKOCTb.

JlaBathb ornpejencHue
JIBYTPaHHOTO yTJIa U €ro
aeMeHTOB. OOBSACHIThH
PaBEHCTBO BCEX JTMHEHHBIX
YTJI0B IBYT'PAHHOTO yTJa.

Haxonuts Ha yeprexe
JIBYT'PaHHBIN YroJl pu
pebpe nmupamMubl, MPU3MBI,
napajuieNeuIes1a.

JlaBathb onpeneneHue
yTiia MEXKy III0CKOCTSIMHU.

JlaBath onpeniesieHue u
bopMyITUpOBATh MPU3HAK
B3aUMHO
NEePIEHIUKYISPHBIX
IIJIOCKOCTEM.

Haxonute yriaer Mexay
TUIOCKOCTSIMU B KyOe 1
nupaMu/ie.

Hcnonb3oBatse mpu
pELIEHUH 3a7]a4 OCHOBHBIE
TEOPEMBbI U METO/IbI
MJIAHUMETPUH.

MopaenupoBarb
peanbHbIE CUTYyalluu Ha
A3bIKE TEOMETPUH,
UCCIIEIOBATh TOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TTOHSITUU.

Hcnonp3oBate nipu
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pELIEHNH 3a7a4 Ha
IOCTPOCHUE CEYECHUH
COOTHOILLIECHUS B
IPAMOYTOJIbHOM
TPEYTOJIbHUKE.

MHororpaHHuKH
(11 )

ITonsaTHE
MHOT'OI'PAaHHUKA, OCHOBHBIE
3JIEMEHTbl MHOI'OTPaHHUKA,
BBIIIYKJIBIE U HEBBIITYKJIbIE
MHOT'OI'PAaHHUKH; pa3BEPTKa
MHOT'OI'PaHHUKA.

[Ipusma: n-yrosipHas
[IpU3Ma; rpaHu U
OCHOBaHMA IIPU3MBI;
npsiMass U HakJIOHHAas
npu3Mbl; OOKOBasi U MOJTHAs
IIOBEPXHOCTH IPU3MBL.
[Tapamnenenunen,

IIPSMOYT OJIbHBIN
napajuleJIelinel W €ro
CBOMCTBA.

IIupamupma: N-yrois-

Hasg MNHUpaMuAa, TPaHU U

OCHOBAHHC IMUpaMHUIbI;
OokoBas )41 ITOJIHAasA
ITOBCPXHOCTH IMUpaMUbI;

npaBWIbHAS U yceuEHHas
nupamMuja.

DNEeMEHTBI TPU3MBbI U
MUPAMHUJIBIL.

[IpaBunbHbIE
MHOT'OTPaHHUKWU:
PaBUIIBHOTO
MHOT'OTPaHHUKA;
npaBUjibHAsT  OpU3Ma U
paBWIIbHAS MUpamMua;
NpaBUJIbHASL  TPEYroJibHas
nupaMuaa Y TPaBWIBHBIN
TeTpa’ap; KyO.
[IpencraBnenue 0
IPABUIIHHBIX
MHOTOTpaHHUKaX: OKTadJp,
JOICKA3Ip U UKOCAIP.

CummeTpust B

IIOHATHC

AKTyau3upoBaTh (PakThl
Y METObI INIAHUMETPHH,
peJieBaHTHbBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.

JlaBathb omnpejeneHue
napa’siesenunena,
pacro3HaBaTh €ro BUJbI U
M3y4aTb CBOWCTBA.

JlaBathb omnpejeneHue
MMPaMU/Ibl, paclio3HaBaTh
BU/JIbI TUPAMU]I,
dbopMynTUpOBaTH CBOMCTBA
pé0ep, TpaHei 1 BBICOTHI
MIPaBUIIBHON MMUPAMHU/IBI.

HaxonuTs momanb
TIOJTHOM U OOKOBOM
MOBEPXHOCTH MUPAMUJIBL.

JlaBathb ornpeneneHue
yCEUEHHON MUpamMuIbl,
Ha3bIBaTh €€ JIEMEHTHI.

DopMyJIMPOBATH
TEOpEMY O IJIOIIAIH
OOKOBOU TTOBEPXHOCTH
MPAaBUIIBHON YCEUEHHOMN
MUPaMU/IbI.

Pemiats 3amauyu Ha
BBIYMCJICHUE, CBSI3aHHBIE C
nMpaMuJiamMH, a TakxKe
3a71a4¥ Ha TIOCTPOEHUE
CECUYCHHM.

[laBaTp onpeneneHue
MPU3MBI, PACIIO3HABATh
BU/JIbI TPU3M, U300paXKaTh
MPU3MbI HA YEpPTEKE.

Haxomuts moniaan
MOJIHOW UK OOKOBOM
MOBEPXHOCTH MPU3MBI.

N3yyath COOTHOLICHUS
Diinepa auis uncia péoep,
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MPOCTPAHCTBE: CUMMETPUS

OTHOCHUTEIBHO TOYKH,
IIPSAMOW, IIJIOCKOCTH.
OJIEMEHTBl CHMMETPUU B
nupaMuax,
napauiesienuInesax,
PaBUIBHBIX
MHOTOTPaHHUKAX.
Brrunucnenue 3JIEMEHTOB
MHOTOTPaHHUKOB:  PEOpa,
JMaroHa’u, YTJIBL.
[Lromans 00OKOBOM
NOBEPXHOCTH U  TOJHOU
MOBEPXHOCTH psIMOU
TIPU3MBI, oI 1b
OCHOBaHMM, TeopeMa O
O0KOBOM MOBEPXHOCTHU

npssMou npusmsl. [lmomans
OOKOBOM TOBEPXHOCTH U
MOBEPXHOCTH MPaBUIbHON

MUpaMHIBI, TeopeMa O
[UIOIIATH OOKOBOH
MIOBEPXHOCTH  YCCUEHHOM
TUPAMHUJIBI

rpaHel U BEpLIUH
MHOTOTPaHHUKA.

N3yyats BUABI
MPaBUIBHBIX
MHOTOTPaHHUKOB, UX
Ha3BaHMS U KOJIMYECTBO
IrpaHeu.

N3yyaTh cUMMETpPUIO
MHOTOTPAHHUKOB.

OOBSACHATDH, KAKME TOUKH
Ha3BIBAIOTCS
CUMMETPUYHBIMHU
OTHOCHUTEJIbHO JaHHOU
TOYKH, IPSIMOU WA
IUIOCKOCTH, YTO HA3BIBAIOT
LEHTPOM, OChIO UJIH
MJIOCKOCTBIO CUMMETPUU
burypsi.

[TpuBOAUTH PUMEPHI
CUMMETPUYHBIX QPUTYp B
ApXUTEKTYpE, TEXHUKE,
MIPUPOJIE.

MonenupoBarhb
peaJbHbIEC CUTYyalluU Ha
A3bIKE T€OMETPHH,
HCCJIE0BATH MOCTPOECHHBIC
MOJICJIM C UCIOJIb30BaHUEM
r€OMETPUUYECKUX OHATHH,
HCIIOJIB30BaTh I101001e
MHOTOTPAHHUKOB.

O0BEMBI

MHOTOTPAHHUKOB
(CAY)

[ToraTHE 00 00BEME.
O0BEM TUPAMHKIBI, TIPU3MBI

AKTyanm3upoBaTh (aKThl
¥ METObI INTAHUMETPHH,
pelieBaHTHbBIC TEME.

OOBICHATD, KaK
HU3MEPSIOTCS O0BEMBI TE,
MIPOBOJISI AHAJIOTHIO C
M3MEPEHHUEM IUTOIAJEH
MHOTOYTOJIbHUKOB.
DopMyJIUPOBATH OCHOBHBIE
CBOKMCTBAa OOBEMOB.

N3yyath, BHIBOAUTH
dbopmyibl 00bEMa
MPSIMOYTOJILHOTO
napajieaenunesa, Mpu3Mbl
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Y TIUPaMU/IbIL.

Brraucisite 006éM
MPU3MBI U MUPAMUJIBI TT0 UX
DJIEMEHTAM.

[TpumeHsaTh 00BEM 17151
perieHus
CTEPEOMETPUUECKHUX 3a]1a4
U JUIST HAXOXKJICHUS
TEOMETPUYECKUX BEJIUYHH.

MonenupoBarh peajibHbIE
CUTYaIIUU Ha SI3bIKE
r€OMETPHH, UCCIIEA0BATh
MOCTPOCHHBIE MOJICITU C
HCII0JIb30BAHUEM
T€OMETPUUCCKUX TOHSITUI

IoBTOpEHHME:
9w

[TocTpoenue ceuenuii B
MHOTOTPaHHUKE.

Briuncienue paccTosiHUM:
MEXKY JBYMSI TOUKAMH, OT
TOYKHU JI0 IPSIMOM, OT TOUKH
110 TUIOCKOCTH; MEXKIY
CKpEILNBAIOIIUMHUCS
IPSMBIMU.

Beiuncnenue yrios:
MEXKIy CKPEIIUBAIOIIUMUCS
NPSAMBIMU, MEXKy TIPSIMOI
U TIJIOCKOCTBIO,
JNBYTPaHHBIX YTJIOB, YTJIOB
MEXKIy MIOCKOCTIMU

CtpouTth ceueHue
MHOT'OTpaHHUKA METO0M
CJIE/IOB.

JlaBathb ornpejencHue
PacCTOSIHUS MEXITY
dburypamu.

HaxonuTts paccrossHue
MEXKIy NapajijiedbHbIMU
MJIOCKOCTSIMH, MEXKIY
IJIOCKOCTBIO U
MAPALIEITBHON €U MPSIMOW,
MEKy CKPEIIUBAIOITUMUCS
PSMBIMHU.

CTpouTh TMHENHHBIN YO
JBYTPaHHOTO yTJia Ha
YepTeKe MHOTOTPaHHUKA U
HAXOJIUTh €r0 BEJIUYUHY.

Haxonute yriaer Mexay
MJIOCKOCTSIMU B
MHOT'OTPaHHUKAX
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11 kaacc (He meHee 34 yacoB)

Ha3zBanue pasagena
(TeMBbI) Kypca,
(KOJITMY€eCTBO YaCOB)

OcHoBHOE coiep:KaHue

OcHOBHBIE BH/BI
AeSITeJIbHOCTH y4alnuXcst

TeJia BpalueHust
(99)

Cdepa u map: ueHrp,
paamyc, auameTp; IUIOIIATh
MOBEPXHOCTH chepsl.
B3zaumHoe  pacmnosioxkeHue
chepbl u IJIOCKOCTH;
KacaTelbHasi TIUIOCKOCTh K
cdepe; omaab cQepsol.

N3obpaxxenue coepsl,
rapa Ha MI0CKOCTH.

Ceuenus mapa.

AKTyaJIM3upOBaTh
(baKThl U METOJIbI
IUTAHUMETPUH,
peJIeBaHTHbBIE TEME,
IPOBOAUTH aHAJIOTHH.

JaBatb onpenenenust
cdepsl U 1mapa, ux LeHTpa,
paauyca, AuameTpa.
Onpenensate chepy Kak
burypy BpaieHus
OKPYKHOCTH.

HccnenoBath B3auMHOE
pacrnoiioxkeHue cepsl u
IUIOCKOCTH, ABYX cdep,
WUTIOCTPUPOBATH 3TO Ha
gyeprexax U pUCyHKax.

DopMyJIMPOBATH
OIIpEJICJICHHE KacaTeJIbHON
IUIOCKOCTH K cdepe,
CBOMCTBO M IIPU3HAK
KacaTeJIbHOM TIOCKOCTH.

3HAaKOMHUTHCS C
re0J1e3M4ECKUMHU JINHUSAMHU
Ha cepe.
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[unusapuyeckas
MOBEPXHOCTh, 00Opa3zyronue
HWIMHIPAYECKOU
IIOBEPXHOCTH, 0Chb
HWIMHIPAYECKOU
IIOBEPXHOCTH. Humeap:
OCHOBaHMS u OoxoBas

MOBEPXHOCTh, 00pa3yromias 1
OCh; IUIOmIAJh OOKOBOM WM
TIOJTHOW TTOBEPXHOCTH.
N3o0paxenue
IIMHApPAa Ha TIJIOCKOCTH.
Pa3BépTka nunuHapa.
Ceuenust  OMIMHIpA
(MIOCKOCTRIO, TApAJICIILHOM
WIN TIEPIICHAUKYIISIPHON OCH

TAHPA)

OOBACHATB, YTO
HAa3bIBAIOT HWJIHUHAPOM,
HAa3bIBaTh €r0 3JICMEHTHI.

N3yuath, OOBSACHSTH,
KaK MOJYYUTh LIUJIUHIP
IIyTEM BpalCHUs
MPSIMOYTOJIbHUKA.

BeiBOOUTS,
UCIIOJIb30BaTh (POPMYIIbI
JUJ1s1 BBIYMCJICHUS TUIOILAIH
OOKOBOM MOBEPXHOCTHU
UUAJIMH]IPA.

N3y4aTk, pacrno3HaBaTh
pa3BEPTKY UMIUHJPA.

N306paxkath UUIUHAD U
€ro CEYEHHUs MIOCKOCTHIO,
MPOXOMAIIEH Yepe3 €ro
OCh, MapaJIJIEIbHON WIIH
MEePIEHANKYISIPHON OCH.

Haxoauths niomanu
ATUX CEYCHUM.

MonenupoBarh
peaJIbHbIE CUTYyallUH Ha
A3bIKE TEOMETPUU,
MCCIIEI0BATh
IIOCTPOEHHBIE MOJIENH C
VICIIOJIb30BAHUEM
r€OMETPUUYECKUX MOHATHH.
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Konunueckas
MOBEPXHOCTh, 00pa3yIOIIHe
KOHUYECKOU NTOBEPXHOCTH,
OCh U BEpIIMHA KOHUYECKON
noBepxHocTH. KoHyc:
OCHOBaHHE U BEpIINHA,
oOpazyrolas u ochb;
ionaab OOKOBOM U MOJHOM
IIOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yromiue u
BBICOTA; OCHOBaHUS U
OOKOBast MOBEPXHOCTb.

N3o6pakenre KkoHyca

Ha IUIOCKOCTH. Pa3eéprka
KOHYCa.
Ceuenus KOHYCa

(MIOCKOCTRIO, TApaIeIbHOM
OCHOBAHUIO, U IUIOCKOCTHIO,
MPOXOIAIIEH yepes
BEPIINHY).

OOBACHATB, KAKOE TEJIO
HAa3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €TO
DIIEMEHTHI.

N3yuath, OOBSICHSTH,
KaK MOJyYUTh KOHYC
IIyTEM BpalCHUS
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

N306paxkaTh KOHYC U
€ro CEYEHHUsI TNIOCKOCTBIO,
MPOXOJAIIEH Yepe3 OCh, U
MIJIOCKOCTBIO,
MEePIEHAUKYIIPHON K OCH.

N3y4aTh, pacrno3HaBaTh
pa3BEPTKY KOHYCA.

BriBoIMTS,
UCIIOJIb30BaTh (POPMYJIbI
JUJIs1 BBIUMCJICHUS TUIOILAIH
OOKOBOM MOBEPXHOCTHU
KOHYCa.

HaxonuTs muomanu
CEYEHUH, TPOXOASAIINX
yepe3 BEpUIMHY KOHyca
WU IEPIEHIUKYJIISPHBIX
€ro OCH.

OOBICHATBH, KAKOE TEJIO
Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3y4ath, 0OOBSICHSTH,
KaK €ro noJdy4uTh IyTEM
BpAILICHUS IPAMOYTOJIBHOU
Tpaneuuu.

BbIBOIUTH, NPUMEHSTH
dbopMyITy IS BBIYUCICHUS
ioaan O60KOBOM
IIOBEPXHOCTU YCEUYEHHOTO
KOHYca.
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Kombunanus ten
BpalleHus U
MHOTOI'PaHHUKOB.
MHOrorpaHHuK, OMMCaHHbIN
okoJ10 cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK
WIH B TEJIO BPAILEHUs

AKTyaJIM3upOBaTh
(baKThl U METOJIbI
IJIAHUMETPUH,
PEJIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

Pemats
CTEPEOMETPUUECKUE
3a71a4M, CBSI3aHHBIE C
TeJlaMU BpalllCHUS,
MTOCTPOCHUEM CEUECHUU TEN
BpaIllCHUS, C
KOMOMHAITUSIMH Tl
BpaILICHUS U
MHOTOT'PaHHUKOB Ha
HaXO0XICHUE
r€OMETPUUECKUX BEJTUYHH.

Hcnonb3oBars mpu
pelieHuun
CTEPEOMETPUUECKHX 3a]a4
MJIaHUMETPUUECKUe (DaKThI
Y METOJIbI 3aJ1a4X Ha
BBIYMCIICHUE U
JI0KA3aTeNIbCTBO.

MonenupoBathb
peaJIbHBbIE CUTYyallUH Ha
A3bIKE TEOMETPUU,
MCCIIEI0BATh
IIOCTPOEHHBIE MOJIENH C
VICIIOJIb30BAHUEM
r€OMETPUUYECKUX MOHITUI
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O0BEMBI TEI
(10u)

ITousatue 00 o00BEME.

OCHOBHBIC CBOMCTBA
00BEMOB Tell.

O0BEM HUIMHJPA,
KOHYCa.

O06BEM mapa U
I01a]1b CEpH.

AKTyaJIM3upOBaTh
(baKThl U METOJIbI
IJIAHUMETPUH,
PEJIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

BreiBOOUTS,
UCIIOJIb30BaTh (POPMYIIbI
00BEMOB: IPU3MBI,
UAJIUHAPA, TUPAMUJIBL,
KOHYCa; YCEUYEHHOM
MUPaMUIbl U YCEUEHHOTO
KOHYca.

Pemrate
CTEPEOMETPUUECKHE
3a71a4M, CBSI3aHHBIC C
BBIYHMCIICHUEM 00BEMOB.

DopmMynUpOBaATH
ONpe/IeICHUE 1IaPOBOTO
CErMeHTa, apoBOro CJIOS,
IaPOBOT0 CEKTOPA.

[TpumeHsTh GOpPMYIIbI
JUISL HAXOXKJIeHHs] 00bEMOB
IapOBOTO CErMEHTA,
IapOBOTO CEKTOPA.

Pematp
CTEPEOMETPUUECKHUE
3aJ1a4M, CBSI3aHHBIE C
00BEMOM I1apa u
IJIOMIAIBIO ChEephI.

MonenupoBathb
peaJIbHBIE CUTYyallUU Ha
A3bIKE TEOMETPUU,
HCCIIEI0BATh
ITOCTPOEHHBIE MOJIENH C
VICIIOJIb30BAHUEM
T€OMETPUYECKUX OHSITHM.
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IlogoGHrIEC TENa B
MPOCTPAHCTBRE.
CoOTHOLIIEHUSI MEXTY
IJIOIIAJIMU ITIOBEPXHOCTEH,
00BEMaMH TT0JTOOHBIX TEIT

AKTyaJIM3upOBaTh
(baKThl U METOJIbI
IJIAHUMETPUH,
PEJIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

Pemats
CTEPEOMETPUUECKUE
3aJ1auu, CBI3aHHBIC C
COOTHOIIIEHNEM 00BEMOB U
MOBEPXHOCTEH MOI00HBIX
T€Jl B IPOCTPAHCTBE.

MonenupoBarhb
peaJIbHbIE CUTyallMU Ha
A3bIKE TEOMETPUH,
HCCJIEJIOBATh
MOCTPOEHHBIE MOJIEJH C
HCITOJIL30BaHUEM
r€OMETPUUYECKUX MTOHSITUI
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BekTopsl
KOOpPAMHATHI
NPOCTPAHCTBE
(10 v)

BekTop Ha nuiockocTu
U B [IPOCTPAHCTBE.
ClokeHue 1 BbIUUTAHUE
BEKTOPOB. Y MHOXKEHUE
BEKTOpPa Ha YUCJIO.
Paznoxenune BekTopa no
TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [Ipasuiio
napajuiesenumneaa.

Pemenue 3amauy,
CBSI3aHHBIX C IIPUMEHEHUEM
IpaBUJI JIEUCTBUU C
BEKTOpaMHU

[IpsamoyronbHas
cucrema KOOpAUHAT B
npoctpancTBe. KoopauHats

BEKTOpA. [Ipocreiimue
3a/1a44 B KOOpAUHATaX. YTOI
MEXKIY BEKTOpPaMH.
CkamsipHOE  IIPOU3BEACHUE
BEKTOPOB. Boruncnenue

YIJI0B MCXKAY IIPAMBIMH U
IIIIOCKOCTSIMMU.

KoopaunaTtHo-
BEKTOPHBIH  METO]I npu
pPCLIEHUU  T'€OMETPUYECKUX
3a1a4

AKTyaJIM3UpOBaTh
(baKThl U METOJIbI
IJIAHUMETPUH,
pENEBAaHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

OnepupoBaThb
MOHATHEM BEKTOP B
IIPOCTPAHCTBE.

DopmynupoBaTh
MPaBUIIO
napajuiesieune1a npu
CJIO’)KEHUH BEKTOPOB.

CknaapIBaTh, BBIYUTATH
BEKTOPBI, YMHOXATh
BEKTOP HA YHUCJIO.

N3y4aTh OCHOBHBIE
CBOWCTBA dTUX OIEPALUH.

JlaBatb onpeneneHue
MPSMOYTOJIBHOW CUCTEMBI
KOOpJMHAT B
IIPOCTPAHCTBE.

BoIpazuTh KOOpAMHATHI
BEKTOpa yepes
KOOPJAHMHATHI €r0 KOHIIOB.

BreiBoauTh,
HCIIO0JIB30BaTh (hOPMYITY
JUIMHBI BEKTOpA U
PACCTOSIHUS MEXKITY
TOYKAMH.

Bripaxats ckansapHoe
IIPOU3BEICHUE BEKTOPOB
yepes uX KOOPAUHATHI,
BBIYUCIIATDH YTOJI MEXAY
JBYMsI BEKTOPaMH, ABYMsI
MIPSIMBIMU.

Haxonute yron Mexmy
MIPSIMOM U TIIOCKOCTBIO,
YTOJI MEXAY ABYMS
IJIOCKOCTSIMH
AHAJIMTUYECKUMU
METOJIAMHU.

BreiBoauTh,
UCIIOJIB30BaTh (HOPMYILY
paccTosiHUs OT TOYKH 10
IIJIOCKOCTH.
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IToBTOpEHUE,
00001IeHNE U
cuCcTEMAaTH3ALUSA
3HAHUHA

(59)

OcHoBHBIE (PUTYDHI,
(akTbl, TEOPEMBI Kypca
IJTAHUMETPUHU. 3a]1aun
IUTAHUMETPUU U METOJIbI UX
perieHus.

OcHoBHBIE PUTYDHI,
(bakTbl, TEOpEMBI Kypca
CTepeOMETpHH. 3aauu
CTEPEOMETPUH U METOJBI UX
penieHus

Pewrate npocrenime
3a/1a4M Ha HAXO0XKIACHUE
JUIMH U YTJIOB B
F€OMETPUYECKUX PUrypax,
IIPUMEHATH TEOPEMY
[Tudaropa, Teopembl
CHUHYCOB U KOCHHYCOB.

Haxomuts miomans
MHOI'OYT'OJIbBHUKA, KpPYTa.

PacniozHaBats
no100HbIe PUTYpHI,
HAXOJUTh OTHOUICHUS
JIJIMH U TUIOMIaIeH.

Hcnonb3oBars mpu
peleHnn
CTEPEOMETPUUECKHUX 3a/1a4
(baKThl U METOIBI
TUTAHUMETPU U
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padouasi nporpaMmMma y4yeOHOro kypca «BepositTHocTh 1
CTAaTUCTHUKA»
Iesm u3yyenust yueOHOro Kypca

VYueOHbiii kypc «BeposiTHOCTh U CTAaTHUCTHKa» 0a30BOTO YPOBHS SBIISICTCS
MPOJIOHKEHUEM M Pa3BUTHEM OJHOUMEHHOIO Y4eOHOro Kypca 0a30BOTO YpOBHS
ocHOBHOU mmikosbl. Kypc mpenHazHaueH st (GOpMUpOBaHUS Yy OOyYarolmUXCS
CTaTUCTUYECKON KYJIbTYpbl W TOHMMAHHUS POJIM TEOPUU BEPOSITHOCTEW Kak
MaTeMaTH4YeCKOr0 MHCTPYMEHTA JIsl U3YUYECHUS! CIy4allHbIX COOBITUHM, BEJIMUYUH U
npoiieccoB. [lpu u3ydeHnu Kypca oOOramaroTcs MNPECTABICHUS YYalluXxcs O
METOJIaX UCCIECAOBAHUS U3MEHUYMBOIO MUPA, PA3BUBACTCS MOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEMAaTHYECKUX METOJ0OB TMO3HAHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Copnepxanue Kypca HalmpaBJICHO Ha 3aKpEIJICHUE 3HAHWM, MOJYYEHHBIX MPU
W3YUYECHUHU Kypca OCHOBHOM IIKOJbI U Ha Pa3BUTHE MPEIACTABICHUU O CIydalHBIX
BEJIMUMHAX W B3aUMOCBS3SIX MEXKAY HUMH Ha BaXHBIX MpPUMEpPaxX, CHOXKETbI
KOTOPBIX TMOYEPIHYTHI U3 OKpYyKaromero mMupa. B pesynbpTate y 00ydarommxcs
JOJDKHO CcOPMUPOBATHCA TIPEACTABICHHE O Hauboyiee YHOTpPEOUTENbHBIX U
o0lMX  MaTreMaTHUYeCKHX  MOJENAX,  HMCHOJIb3YEeMbIX  [JII  ONHUCAaHUA
AHTPONIOMETPUUYECKUX W JIeMOrpauuecKuxX  BEJIWYUH, IOTPEIIHOCTEH B
Pa3TUYHOIO POJia U3MEPEHUSIX, JIIUTEILHOCTH 0€30TKa3HOU padOThl TEXHUUECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIIECCOB B OOIIECTBE.

B cooTBeTcTBUM € yKa3aHHBIMU IIEJIIMH B CTPYKTYpe Y4YeOHOro Kypca
«BeposTHOCT M CTATUCTHKA» CpeIHEH IMIKOJIbl HAa 0a30BOM YpPOBHE BBIJICTICHBI
CIIeyIOIIME OCHOBHBIE cojepKaTenbHble NUHUHU: «Ciy4yaliHble COOBITUS U
BEPOATHOCTHY, «CllydaifHble BETUYNHBI U 3aKOH OOJBIIUX YHCEI.

BaxHyro 4YacTte Kypca 3aHMMAaeT M3YYEHHE TE€OMETPUYECKOTO W
OMHOMMAIILHOTO paCIpeleNIeHnd ¥ 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAIOTAMH
— MOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMMU.

Conepxxanne nuHUM «CiydailHble COOBITUS W BEPOSTHOCTU» CIIYXKUT
OCHOBOHM Juisi (hOPMHUPOBAHUS TIPEJCTABICHUN O paCHpeleNIieHUH BEPOSTHOCTEH
MEXK]ly 3HAUYCHHUSIMU CIyYallHBIX BEJIIMYMH, a TAKXKE 3Ta JIMHUA HEoOXOoAMMa Kak
0aza 1 WM3y4deHHWsS 3aKOHA OOJBIUX 4Yucen — (yHIaMEHTAIbHOTO 3aKOHa,
JNEUCTBYIOIIETO B TMPUPOJIE M OOIMIECTBE M MMEKIIEro MaTeMaTHYECKYIO
dopmanuzammro. CaM 3aKO0H OOJIBIIUX YHUCEN MPEaiaracTcsl B O3HAKOMUTEIHHOU
dbopMe ¢ MUHUMAJIEHBIM MCTIOJF30BAHIEM MaTEMaTHIECKOTO (hopMau3ma.

TeMbl, CBSI3aHHBIE C  HENPEPBIBHBIMHU  CIyYallHbIMM  BEJIIMYMHAMH,
AKIIEHTUPYIOT BHUMAHUE IIKOJIBHUKOB HA ONHCAHUM W HW3YYECHUU CIIyYaWHBIX
SBJICHUN C MOMOUIBI0O HENMPEepPbIBHBIX (PyHKIUNA. OCHOBHOE BHUMAaHUE YAEISIETCS

MMOKA3aTEJIbHOMY M HOPMAJIBHOMY PACHPEICICHUSIM, MPU 3TOM IPEANOJIaraeTcs
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O3HAKOMUTEIBHOE M3y4YeHHE Marepuana ©0e3 [10Ka3aTelbCTB MPUMEHSEMBIX
(akToB.

MecTo Kypca B y4eOHOM ILIaHe

B VYueOGHoMm miiaHe Ha u3ydyeHue Kypca «BeposiTHOCTb M CTaTUCTHUKa» Ha
0a30BOM ypOBHE OTBOJAUTCS 1 y4deOHBIM 4ac B HEAENIO B TE€UEHHUE Ka)XJOro roja
oOyueHnust, Bcero /0 yueOHBIX 4acoB.

IInanupyemsble npeaMeTHbIe pe3yabTaThbl 0cBoeHUs IIpumepHoii padouei
NporpamMmsbl Kypca (1o rogaM o0y4eHus)

HpeﬂMeTHBIe PE3YyJIbTaThl OCBOCHUA KypCa ((BepOSITHOCTB n CTaTUCTHUKA» B
10—11 xiaccax OPUCHTHUPOBAHBI Ha JOCTHIKXCHHUC YPOBHIA MaTeMaTUYECKOU
I'paMOTHOCTH, H€O6XO)II/IMOFO il YCIICIIHOIO PCHICHUA 3ada4 U HpO6H€M B
peaHLHOﬁ ZKHU3HHU U CO3JaHUC YCJIOBI/Iﬁ JJI1 UX 06III€KYJ'IBTypHOI‘O Pa3BUTHA.

OcBoenune yqe6H0r0 KypcCa ((BCpOSITHOCTB 1 CTaTUCTHKa» Ha 0a30BOM YPOBHC
CpCaHCTO O6HICFO 06pa3OBaHI/I$I JOJIZKHO o0ecrneunBaTh JOCTUKCHHUC CJICAYIOINX
MpCaAMCTHBIX 06p330BaTCJ'IBHBIX PE3YJIIBTATOB:

10 kaacc

e UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

e OmnepupoBaTh NOHATHSAMU: CpelHee apumeTHueckoe, MelruaHa, HauOoJblIee,
HaMMEHbIIIEE 3HAUCHHE, pa3Max MacCHBa YHCIIOBBIX JaHHBIX.

e OnepupoBaTh MOHATUAMU: CIYyYaHBIM SKCIEPUMEHT (OMNBIT) W Ciy4alHOE
cOOBITHE, DJIEMEHTAPHOE COOBITHE (IJIEMEHTAPHBIN MCXOJ) CIYyYalHOTO OINBITA;
HaXOJUTh BEPOSITHOCTH B OINbITaX C PaBHOBO3MOXKHBIMU CIIy4ailHBIMU
COOBITHSIMU, HAXOAUTh M CpPAaBHUBATh BEPOSITHOCTU COOBITUH B H3YUYEHHBIX
CIIy4alHbIX YKCIEPUMEHTAX.

e Haxomuth u GopMynupoBaTh COOBITHS: TIEPECeUCHUE U OOBEAMHEHHE JaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JTaHHOMY COOBITHIO; ITOJb30BAThCS
auarpaMMaMu Diiepa U GOPMYIION CIIOKEHHUs BEPOSITHOCTEW MPHU PEIICHUU
3a/ad.

e OnepupoBaTh MNOHSITUSMH: YCJIOBHAs BEpPOATHOCTb, HE3aBUCHMbBIE COOBITHS;
HAXOJIUTh BEPOSITHOCTH C MOMOILbIO MPABUJIa YMHOXEHHUS, C MOMOIIbBIO JepeBa
CIy4alHOTO OMBITA.

e [IprMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IPU PEIICHUH 3a]1ay.

e OnepupoBaTh TMOHATHUSIMHU: WCIBITAHUE, HE3ABUCUMBIC HWCIBITAHUS, CEPUS
UCIIBITAHUM, ycHeX W HeyJaya; HaxXOJUThb BEPOSITHOCTH COOBITMH B cepuu
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HE3aBUCUMBIX UCIIBITAHUH 10 IEPBOrO yCIieXa; HAXOAUTh BEPOSITHOCTU COOBITUIA
B CEpUM UCIbITaHUN bepHyuin.

e OmnepupoBaThb MIOHATUSAMMU: ClIy4JaiiHas BEJINYMHA, pacrpeneneHue
BEPOATHOCTEH, UAarpaMMa paclperesIeHus.

11 knace

e CpaBHUBAaTh BEPOSTHOCTH 3HAYECHUM CIIy4alHOM BEJIWYUHBI 11O PACIIPEICICHUIO
VI € IIOMOILBIO JHATPAMM.

e OnepupoBaTh MOHATHEM MATEMATHYECKOIO OXHUIAHUS; MPUBOAUTH IMPUMEPHI,
KaK IPUMEHSETCS MAaTEMAaTUYECKOE OXKUJAHUE CIy4alHOM BEJIMYUHBI HAXOAUTH
MaTeMaTUYECKOE 0XKUIAHUE 10 JAHHOMY PACIPENECICHHUIO.

e lMeTh npeacTaBlIeHHE O 3aKOHE OOJIBIINX YHCEIL.

e lIMeTh npeACTaBlIeHHE O HOPMAILHOM paclpeeIeHUH.

Conep:xkanne yueOHOro Kypca (mo roxam o0ydeHus)
10 kaace

[IpencraBnenne MaHHBIX C TOMOINBIO Tadauil W guarpamm. CpenHee
apumeTHiecKkoe, MeJIuaHa, HauOoJblliee W HaUMEHbIIee 3HAYCHUs, pa3Max,
JTUCTIEPCHS] M CTaHJIapPTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.

CnydaliHble  DKCIEPUMEHTHI  (ONBITBI) W Cly4yailHble  COOBITHA.
DOnemeHTapHbIe COOBITUS (MCXOIbI). BeposaTHOCTh ciydaitHOTO coObITHS. brin3ocTh
YacTOThl M BEPOSITHOCTH cOObITHI. Clly4ailHbIE OMBITHI C PAaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMUA.  BeposaTHOCTH  COOBITUH B OMBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Omnepanun HaJl COOBITHSIMU: nepeceueHue, 00BbeJUHEHHE,
NPOTUBOMONIOKHBIE CcOObITHS. [uarpammbl  Ditnepa. Dopmyna  CIOKEHHS
BEPOATHOCTEMN.

YciioBHas BEPOATHOCTh. Y MHOXKEHUE BEPOSITHOCTEW. [[epeBo cirydailHOro
skcniepuMenTa. @opMyra MmojaHoN BeposTHOCTU. HezaBucuMbIe COOBITHA.

KomOunaropuoe mnpaBmio ymHOxkeHus. llepectranoBku u (akTopua.
Uucno coueranuid. Tpeyronsuuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapnbpiii  cnyvailHblii  ONBIT  (MCHBITAHUE), YCIEX MW  Heyjaaua.
HezaBucumbie ucnbitanusi. Cepusi HE3aBUCUMBIX UCTBITAHUI 0 MEPBOro ycrexa.
Cepust He3aBUCUMBIX UCTIbITaHUN bepHynnu.

Cnyuaitnas BenuuumHa. Pacnpenenenue BeposiTHocTeil.  Jlmarpamma
pacnpenenenud. llpuMmepsl pacnpeneneHuii, B TOM YHUCJIE, T€OMETPUUYECKOE H
OMHOMUAJILHOE.
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11 kaace

UucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMATUYECKOE OXKUIAHUE,
JUCIIEpCUs U CTAaHAAPTHOE OTKJIOHEHUE. [IprMepbl MPUMEHEHUS MATEMATUYECKOTO
OKMJIaHMS, B TOM YHCII€ B 3aJladyax U3 MOBCEIHEBHOM XW3HU. MaremaTudeckoe
OXKHMJIaHWEe OMHAPHOM ClydailHOM BenW4yuHbI. MaTeMaThuueckoe OXKUJIaHUE CYMMBI
CIIy4alHBIX BEIMYMH. MaTeMaTH4eCKOe OKUIaHUE U JUCIIEPCUS T€OMETPUUYECKOTO
1 OMHOMHUAJILHOTO pacipe/eeHUH.

3akoH OOJBIIUX YHCEI U €ro pojib B HayKe, NPUpPOAE U OOIIECTBE.
Bb160pouHbIi METOT CCIEA0OBAHMIM.

[Ipumepsl HENPEPHIBHBIX CIIYYaWHBIX BEJIUYUH. [lOHATHE O IUIOTHOCTH
pacrpeneneHus. 3a1adn, IPUBOASIIME K HOPMAIbHOMY pacnpeaeieHuto. Ilonstue
0 HOPMAJIbHOM PacIpeeICHUN.
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TemaTnuyeckoe mJIaHUPOBaHUe Y4eOHOr 0 Kypca (1o rogam o0y4eHust)
10 kiacc (He meHee 34 1)

Ha3zBanue
pa3jaesia (TeMbl)
(KoJIMYeCcTBO YaCOB)

OcHoBHoOE coep:KaHue

OcHOBHBIE BH/IBI
NAeATeTbHOCTH 00y4arouXcs

IpencraBinenune | [IpencraBieHue JaHHBIX C N3Baexars MHPpOpManUI0
JAHHBIX U | IOMOIIBIO TabJIUILL U |U3 TabnMI] W JUarpamm,
onucarTeJbHasI JIarpaMm. CpenHee | MCTIOJIB30BATh  TaOJNUIBI U
CTATHUCTHKA apupMeTHIeCcKoe, MeJuaHa, | TuarpaMMbl TUISt
(4 v) HauOoOJIbIlICE W HAMMEHBIIEe | MPEICTaBICHUS

3HAYEHUS, pa3Max, | CTAaTUCTUYECKUX JJAHHBIX.
JIYcepcus, CTaHJIApTHOE Haxoauth onucatenbHbIC
OTKJIOHEHUE YHUCJIOBBIX | XapaKTEPUCTUKU JJAHHBIX.
HaObOpOB BoeiaBHTaTh, KPUTUKOBATH
TUIIOTE3bI 0 XapakTepe
CIIy4yailHOH H3MEHYMBOCTH U
onpeaensonux eé pakropax

Cay4aiinble CnyvaiiHple ~ SKCIEPUMEHTHI Beizensite Ha mnpuMmepax
ONBITHI U | (OIBITHI) U Cly4YaliHbIC | CIIydalHbIE cOOBITHS B
cJIy4aiiHble COOBITHS. DNeMEHTapHbIE | ONIMCAHHOM CIIyYaliHOM OIIBITE.
COOBITHSI, ONBITHI C | COOBITHS (ucxompl). @opmMyJIIPOBATH YCIIOBUS
PABHOBO3MOKHBIMH | BeposTHOCTB CJIy4allHOTO | IPOBEACHUS CIIy4aliHOTO
3JIeMEHTAPHBIMH COOBITHS. BeposiTHOCTH | OmIBITA.

HCXOaMU coOBITHII B OMmBITaX C Haxonurh BEPOSITHOCTH
B ) PaBHOBO3MOXHBIMU COOBITUI B OIbITax C
AJIEMEHTAPHBIMU COOBITHSIMU. | PABHOBO3MOKHBIMHU HCXOJIAMH.
[TpakTrdeckas pabora MopgeaupoBaTh OIBITHL C
PaBHOBO3MOXHBIMU
AJIEMEHTApHBIMU HCXOJAaMHU B
X0JI€ TPAKTUIECKOMN pabOTHI

Onepanun  Haj Onepauun HaJ Hcnoab30BaTh 1UarpaMMbl
COOBITHAIMH, COOBITHSIMU:  TIepeceueHue, | Diepa U CIOBECHOE OMHUCAHUE
CJI0OKEeHHE oObeuHEeHNE COOBITHH, | COOBITUH JJIs1 HOPMYITUPOBKHU U
BEpPOSITHOCTEH IPOTUBOMOJIOKHBIE COOBITHS. | N300pAKEHUS OOBETUHEHUS U
B u) JnarpaMmmbl Diiniepa. | mepeceyeHus COOBITHIA.

dopmyna CJIOKEHUSA Pematp 3axaum c
BEPOSATHOCTEN UCIIO0JIb30BaHUEM dbopmybI
CJI0’KEHUS BEPOSITHOCTEN

YciaoBHast VYcioBHass ~ BEPOSITHOCTb. Pematp 3aa4u Ha
BEPOATHOCTD, YMHOXKEHNE  BEPOSTHOCTEU. | HAXOXKICHHE BEPOSATHOCTEN
aepeBo cayuaiinoro | [lepeso CIy4aliHOTO | COOBITHH, B  TOM  4YHCIIC
onbiTa, ¢GopmMyaa | DKCIEPUMEHTA. ®opmyna | yCIOBHBIX C MOMONIBIO JIEpeBa
MOJIHOM MIOJTHOM BEPOSATHOCTH. | CIIyJAaWHOT'O ONBITA.
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BEPOATHOCTH u | HezaBucumele coObITHs Omnpeneasite

HE3aBHCHUMOCThH HE3aBUCUMOCTb COOBITHM TIO

coObITHI dopMyne M MO oOpraHu3aluu

(6 9) CJIy4ailHOTO OIIbITa

JJIeMEeHThI KombunatopHoe mnpaBuio HUcnonb3oBaTh  IPaBUIIO

KOMOMHATOPUKH yMHOXeHUS. [lepecTaHOBKM M | YMHOKEHUS JJIsl IEPEUUCIIEHUS

(4 v) dakTopuai. Uwucno | coObITHH B CITy4aitHOM OIIBITE.
COYETaHUM. TpeyroabHUK IMoab30BaTbess  QopMmyiioi
[lackansa. dopmyna OuHOMa | U TpeyrosibHUKoM [lackans nis
HproTona OINPEJIEJICHUS] YACIIa COYETAHUN

Cepun bunapHsbIi CIIy4alHbIN Pa30ouBarthb CJIOXKHBIE

MOCJIeI0BATEJIbHBIX | OTIBIT (MCHBITAHUE), YCIEX U | DKCIIEPUMEHTHl Ha OT/ICJIbHBIC

HCIBITAHUI Heyaya. HeszaBucumsie | ucnbITaHUA.

B v) VICTIBITAHHUS. Cepus OcBauBaTh MOHATHA:
HE3aBUCUMBIX HUCIBITAHUN [0 | UCTIBITAHUE, cepust
neporo  ycnexa.  Cepus | HE3aBUCUMBIX UCTIBITAHUI.
HE3aBUCUMBIX UCTIBITAHU IIpuBoauTH NpUMepbI
beprymin. cepuit HE3aBUCUMBIX

[Ipaktuueckas pabora C | UCTIBITAHUH.
UCIIOJIb30BAHUEM Pemath 3agaum Ha NOHCK
AIIEKTPOHHBIX TAOJIHIIL BEpPOSITHOCTEH  COOBITHH B
CEpUM HUCIBITAaHUN A0 MEPBOTO
ycnexa ¥ B CEpUsX UCIbITaHUMN

bepnymm.
N3yuarp B xoxae
NpaKkTHYeCKoil  padoTbl ¢
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOIUI] BEPOSTHOCTU COOBITHI
B cepusix HE3aBUCHUMBIX

VCTIBITAHU T
Cayuaiinbie Cnyyaiinas BEJIMYMHA. OcBauBaTh NOHATHUA:

BeJIMYUHBI u | Pacnipenenenue Clly4aiiHas BEJIMYMHA,

pacnpeaeeHus BeposATHOCTEU.  JlMarpamma | pacrpeneneHue, Tabyuia

(6 4) pactpenenenusa. CymMa | | pacOpeiesieHus,  Auarpamma
IIPOU3BEACHUE CIIy4alHbIX | paCIpeICIICHUSI.

BEJIMYMH. [Tpumepsr IIpuBoauTh npuMepbl
pacnpeneneHnid, B TOM YHUCIE | paCOpeAe€HU, B TOM YHUCIE
r€OMETPUIECKOE U | TEOMETPUYECKOTO u
OMHOMHAIIEHOE OMHOMUAIBHOTO.
CpaBHuBaTh
pacrpeneieHus CITyYalHBIX
BEJIMYUH
Haxoauthb 3HAYCHUS
CyMMBI W  TPOU3BEICHUS
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CJIyYalHbIX BEJIUYUH.

CTpouth M pacno3HaBaTh
reOMETPUIECKOE u
OMHOMUAIBLHOE PACIPE/ICIICHHE

O000mICeHHE "
CHCTEMATHU3ALUA
3HAHUU

(59)

OnucarenbHas

CTaTUCTHKA. Ciy4aiinbie
OTIBITHI u BEPOSITHOCTHU
CIIy4ailHbIX COOBITHIA.
Onepauun Haja COOBITHUSIMH.
DOneMeHThl KOMOMHATOPHKH,
cepuu HE3aBUCUMBIX
VICTIBITAHU U

IloBTOpPATL UH3y4YeHHOE U
BbICTPAMBAThH CUCTEMY
3HAHUU

11 knacc (He MeHee 34 )

Ha3zBanue pasaena
(Tempbl)
(KOJTMY€eCTBO YaCOB)

OcHoBHoOeE coep:KaHue

OcHOBHBIE BHIBI
e TeIbHOCTH 00y4aromuXxXcst

IToBTOpEHHUE, CnyvaiiHple  ONBITBI U [loBTOpSATH UW3y4YEeHHOE W
0000IeHue U | BEPOATHOCTH CIIy4alHBIX | BBICTpPAauBaTh CUCTEMY 3HAHUHI
cucTeMaTH3aIus COOBITHIA. Cepun
3HAHM I HE3aBUCUMBIX VCTIBITAHUH.
(3 ) CinyvailHple  BEJIIMYHUHBI |
pacrpeneneHus
MartemaTnueckoe [Ipumepsr IIPUMEHEHHUS OcBauBaTh MOHATHE
OKH/IaHMe MaTeMaTUYECKOTO OKUJAHUS | MATEMaTHYECKOTO OKUIAHUS.
cJaydaiiHOH (cTtpaxoBaHue, JoTepest). [IpuBoguTh W 00CYXIaTh
BeJIUYHUHBI MaremaTuueckoe O0XXHUAAHUE | IPUMEPHI MIPUMEHEHHUS
4 9) CYMMBI CIyYalHBIX BEIMYHUH. | MATEMAaTHYECKOTO  OXKUJAHUS.
MaremaTtnueckoe OXuaaHue | BelyucisaTh  MaTeMaTH4YeCKOe
reOMETPUUECKOTO U | OKUJaHUE.
OMHOMMAIIEHOTO Hcnonbs3oBaTh MOHSITUE
pacnpeneneHni MaTeMaTH4YE€CKOTO OKHUJIaHHS U

€ro CBOMCTBAa IPHU PELICHUU
3a/1ady.

HaxomuTe 1O W3BECTHBIM
dbopMyraM  MaTeMaTHYECKOE
OKUJAHUE CYMMBI CIyY9aiHBIX
BEJIMYHH.

HaxomuTe 1O W3BECTHBIM

dbopMynaM  MaTeMaTHYECKUE
OKHUJIaHUS CIy4alHBIX
BEJINYHH, MMEIOIINX
F€OMETPUYECKOE u
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OMHOMHAJIBHOE paclpeesICHUs

Jucnepcus " Jlucnepcuss U CcTaHIapTHOE OcBauBathb IIOHSTHSA
CTaHJAapTHOE OTKJIOHECHHUE. Jucnepcuu | nucnepcus, CTaHIAPTHOE
OTKJIOHEHHUE F€OMETPUUECKOTO U | OTKJIOHEHHUE CIIly4alHOMN
CJy4auHOH OMHOMMAJIBHOTO BEJINYUHBI.
BEJIMYHUHbI pacrpeneneHusl. Haxomute pucnepcuio 10
(4 v) [IpakTuyeckass paboTa ¢ | pacnpeeeHuIo.
WCIIOJIb30BAHUEM HaxoguTh 1O W3BECTHBIM
AJIEKTPOHHBIX TaOJIUIL dbopmynam JACTIEPCUIO
r€OMETPUUYECKOTO u
OMHOMHATBLHOTO
pacnpeneseHus, B TOM YHUCIE B
X0JIe¢ TPAKTUUECKON palboThl C
MCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IUIL
3akon 00JIbIINX 3akOoH OOJIBIIMX  YHCEIL. 3HAKOMUTHCS c
yuceJ Br16opounsbrit METO/I | BHIOOPOYHBIM METOJIOM
B ) HCCJIEIOBAHUN. HCCIIEIOBAaHUS  COBOKYITHOCTH
[IpakTudeckass paboTa ¢ | JaHHBIX.
UCIIOJIb30BAHUEM N3yuath B X0J1e
AIIEKTPOHHBIX TAOJIHII IpakTHYecKo  paboTel ¢
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIUIL IPUMEHEHHE
BBIOOPOYHOTO MeToaa
UCCIIEJOBAHUS
HenpepbiBHBIE [Ipumepsl  HENpepbIBHBIX OcBauBaTh TTOHSITHUSA
cJIy4yailHbIe CIIy4anHbIX BEJIMYMH. | HEIIpEPBbIBHAS cly4yaulHas
BeJIUYHUHBI OyHKIMA IUIOTHOCTH | BEJIMYMHA, HEIPEPBIBHOE
(pacupeneseHust) pacnpenenenus. PaBHoMepHOe | pacipeesieHue, byHKIHS
(2 4) pacupeneneHne 51 €ro | IIIOTHOCTHU BEPOSITHOCTH.
CBONCTBA. [IpuBoaUTH IIPUMEPHI
HETIPEPBIBHBIX CIIy4YalHbIX
BEJINYMH.
Haxomuthe BEPOSATHOCTH
COOBITHI TO JAaHHOW (YHKIIUU
IJIOTHOCTA, B TOM  YHCIIE
PaBHOMEPHOI'O pacIpeaCICHHS
HopmaiabHoe 3ajgaun, MNOPUBOIAIIME K OcBauBaTh MTOHSITHUSA
pacnpenesieHust HOPMAaJIbHOMY HOPMaJIBHOE paCIPEACIICHHUE.
(2 9) pacrpeneseHUIO. OyHKIUS Beigensate mno  onucaHuro
IJIOTHOCTH u CBOICTBA | CIIy4ailHbIE BEJIMYMHBI,
HOPMAaJIbHOTO PaCcIpeIeICHUs. | paCIpeacIEHHbIE o

[IpakTyeckass paborta ¢
HCII0JIb30BAaHUEM

HOPMaJIbHOMY 3aKOHY.
[IpuBOIMTE IpUMEPHI 33424,
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AIEKTPOHHBIX TaOIUIL

MPUBOJSIINX K HOPMaJIbBHOMY
pacrpeneneHuro. Haxonute
YHCJIOBBIE XapaKTEPUCTUKHU
HOPMAJIBHOTO  pacCIpeaeIcHUs
110 U3BECTHBIM (POPMYIIaMm.

Pemate 3amaun, CBsA3aHHBIC
C  NOPUMEHECHUEM  CBOMCTB
HOPMAJIBHOTO PacIpeaeiICHUN,
B TOM qucie Cc
HCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IUIL

IToBTOpEHUE,
00001IeHue
cHUCTeMaTH3alus
3HAHMI

(16 u)

[IpencraBnenne JaHHBIX C
IIOMOIIBIO TaOJIHUI] "
Iarpamm, omnucaTeabHas
CTaTUCTHUKA, OTIBITHI c
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCIICHUE  BEPOSTHOCTEU
COOBITUI C TPUMEHCHHEM
dbopmyn u  rpaduUUeCKUX
METOJIOB (KoopaAMHATHAS
npsimasi, JEpeBO, IuarpaMmma
Ditnepa), CIIy4aiiHbIe
BEJIMYUHBI U pPACTIpPECICHHUS,
MaTEMaTUYECKOe  OXKHUIAHHE
CIIy4alHOMW BEJIMYMHBI

HOBTOpHTB HN3YUYCHHOC U
BBICTPANBATL CUCTCMY 3HAHUM
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