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PabGouast mporpamma mo ydeOHOMy mpeamery «Marematuka» (0a30BBI YpPOBEHB)
(mpeametHas oOmacth «MaTemaTnka U MHPOPMATHKA») BKIIOYAECT MOSICHUTEIBHYIO 3aIHCKY,
colepkaHne OOy4YeHHs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS MPOTPAMMBI 110 MaTeMaTHKE,
TEMaTUYeCKOe TNIAHUPOBAHUE.

[TosicHuTenpHas 3amMCKa OTpakaeT OOIIMe [edd W 3aJauyd M3y4YCHHS MaTeMAaTHKH,
XapaKTEPUCTUKY TICUXOJIOTMUECKUX MPEANOCHIIOK K €€ M3YYCHHIO OOYdYaroIMMUCS, MECTO B
CTPYKType YYeOHOro IUIaHa, a TaKKe IMOAXOIbl K OTOOpY COJIEp:KaHUS,K ONMpPEIeIICHHUIO
TUTAHUPYEMBIX PE3yJIbTaTOB.

Coneprxanrie 0OyueHHsI pacKpbIBACT COJCPKATEIbHBIC JUHHU, KOTOPHIC MPEIararoTcs
JUTsE 00513aTEILHOTO U3YUEHHSI B K&XKIOM KJIaCCe HA YPOBHE CPEIIHETO OOIIEro 00pa3oBaHMUs.

[Inaampyemble  pe3yibTaThl OCBOCHHSI IPOTPAMMBI 1O MAaTEMAaTHKE BKJIIOYAIOT
JMYHOCTHBIC, METAIPEIMETHBIC PE3yJIbTaThl 32 BECh NEepuoJ OOyuUeHHsI Ha yYPOBHE CPEIHETO
obmiero oOpa3oBaHusl, a TaKKe MPEIMETHBIE JOCTHKECHHUS OO0YYaroLerocs 3a KaKIbld Tof
o0yJeHus

MOACHUTEJIBHASA 3AIINCKA

IIporpamma mo maremMaTvKe Ha ypOBHE CpelHero oouiero oOpa3oBaHus pa3zpaboTaHa
Ha ocHOBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MHPOBBIX TPEOOBaHHMA, MPEIBSBISEMBIX K
MaTeMaTHYeCcKOMY 00pa3oBaHUIO, M TpaAuLUH poccuiickoro obOpa3zoBaHus. Peamuszarus
IporpaMMbl [0 MaTeMaTHKe OOECleYrBaeT OBJAJACHUE KIIOUEBBIMH KOMIIETEHLUSIMH,
COCTABJIAIOLIMMH OCHOBY Ul CaMOpPa3BUTHSI U HENPEPHIBHOIO OOpa30BaHUs, LEIOCTHOCTb
00OLIEKYJIBTYPHOT0, TUYHOCTHOI'O U TO3HABATEJILHOTO PA3BUTHSI IMYHOCTH 00YYarOIINXCS.

B mporpamme 1o MareMaTHKE YYTE€Hbl UACH U MNOJIOKEHHS KoHIEeNuMHM pa3sBUTHS
mMaremMaTtudeckoro oOpaszoBanust B Poccuiickoit ®eneparmu. B cOOTBETCTBMM C Ha3BaHHEM
KOHIIECTILIUM, MaTeMaTH4ecKkoe 00pa30BaHUE JOJKHO, B YACTHOCTH, MPENOCTABIATH KaXIOMY
oOyudaronemMycsi BO3MOKHOCTb JOCTHIKEHUSI YPOBHSI MaTeMAaTUYECKUX 3HAHUM, HEOOXOIUMOTO
JUIs anbHEeNIIel yCIenHoN *U3HU B oOlecTBe. VIMEHHO Ha pelieHre 3TOH 3ajjauy HalleJleHa
porpaMma 1o MaTeMaTHKe 0a30BOT0 ypOBHS.

B omoxy mmdpoBoit TpaHchopmanuu Bcex cdep UeIOBEUECKOW JeATeNbHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BO MaTeMaTH4eCKOM
MOATOTOBKH. Y7K€ B IIIKOJIE MAaTEMaTHKA CIIY>)KUT OTIOPHBIM IIPEIMETOM IS U3YUEHMSI CMEKHBIX
JTUCIUIUINH, a B KH3HU T0CJE LIKOJIBI pealbHON HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPBHIBHOE
oOpa3oBaHue, 4TO TpeOyeT MOIHOLIEHHOM 6a30B0il 0011e00pa30BaTeNbHOM MOATOTOBKH, B TOM
YyHhclle U MaTeMaThyeckol. OJTo oOyCIOBIEHO TeM, YTO B HallM JHM PACTET YUCIIO
CHeLMaNbHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKU: U B cdepe
SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTMYECKUX OOJIaCTAX, U JlaXKe B T'yMaHUTApHBIX cdepax.
Takum oOpa3oMm, Kpyr oOydaromuxcs, Ui KOTOPBIX MaTeéMaTUKa CTaHOBUTCS 3HAYUMBIM
IIPEAMETOM, CYILIECTBEHHO PaCUIUPSIETCS.

[IpakTHyeckass MOJE3HOCTh MaTeMaTHKH OOYCIIOBJIEHa TeM, 4YTO €€ MpeaIMeToM
ABIAIOTCA (yHIAMEHTAJIbHBIE CTPYKTYphl HAIIero MHpa: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOILIEHUS OT NMPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, J10
JIOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX JJISl Pa3BUTHS HAYYHBIX M TEXHOJOTHYecKux uzieil. bes
KOHKPETHBIX MaTeMaTHMYECKUX 3HAHUI 3aTpyJHEHO ITOHMMaHHE IPHUHIUIIOB YCTPONCTBA H
HCIIOJIb30BAaHUSI COBPEMEHHOM TEXHMKH, BOCHPUSTHE W MHTEpIpeTanus pa3HOOOpa3HOM
COLMAJIbHOM, SKOHOMHYECKOH, MOIUTHYECKON HH(popMaly, Manod3((eKTuBHA MOBCEIHEBHAS
IpaKTHYecKas AeaTelbHOCTh. KakoMy 4eloBeKy B CBOEW MXU3HU HMPHUXOJIUTCS BBIMOIHSITH
JIOCTaTOYHO CJIOXKHBIE PACUEThl M COCTAaBJISITh HECIIOXKHBIE AJITOPUTMBI, HAXOJUTh HYXKHBIE
(bopMyIbIM IPUMEHSATH UX, BIaJIeTh TPAKTUUECKUMHU TPUEMAMH F€OMETPUUECKUX U3MEPEHUH U
NOCTPOCHUH, 4YWTaTh HWH(GOpPMAIMIO, TMPEJICTaBICHHYI0 B BUAYy TaOnMl, JUarpamMm U
rpauKoB, XUTh B YCJIOBHUSX HEOINPEAEIEHHOCTH M TOHUMAaTh BEPOSTHOCTHBIM XapakTep
CIIy4aifHBIX COOBITHH.

ONHOBpPEMEHHO C pacliupeHueM chep NPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
obmecTBe BcE€ Oojee BaXHBIM CTAHOBUTCS MAaT€MaTHMYECKMM CTWJIb  MBILUICHUS,
IIPOSIBIISIOLIMICS B OIIPEEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3yueHuss MareMaTUKU
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B apceHai MpuéMOB U METOJIOB MBIIUIEHUS YEJIOBEKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS
WHAYKIHS U JeAyKIus, 0000IeHne U KOHKpEeTH3allus, aHAIU3 U CHUHTE3, Kiaccudukaus u
cuctemaruzanus, abcrparupoBanue v aHanorus. O0ObeKThl MaTeMaTHUYECKUX YMO3aKIIOUCHHH,
npaBuja HUX KOHCTPYHUPOBAHHMS  PACKpPBIBAIOT MEXAHU3M  JIOTUYECKUX  IOCTPOCHHI,
CIOCOOCTBYIOT BBIPaOOTKE yMeHUs POpMyYIHpOBaTh, OOOCHOBBIBATh U JIOKA3bIBaTh CYXKJICHUS,
TEM CaMbIM Pa3BHBAIOT JIOTMUECKOE MBIIUIEHHE. MaTeMaTuke MpUHAICKUT BeAyIIas pojb B
GbOpMUPOBAHUU ANTOPUTMUYECKOM KOMIIOHEHTHl MBIIUIEHUS W  BOCHUTAaHUM  yMEHUH
JIEMCTBOBATH 10 3aJaHHBIM AJITOPUTMAM, COBEPLICHCTBOBATH M3BECTHBIE U KOHCTPYUPOBATH
HOBbIe. B mporecce pemieHuss 3aJady — OCHOBHOM Yy4eOHOM J[eATENbHOCTH Ha YypOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIAAHAS] CTOPOHBI MBIILICHUS.

OOydenne maTemaTuke HaéT BO3MOXKHOCTH Pa3BHBATh y OOYYAIOMUXCS TOYHYIO,
paloHalIbHYI0 W HWH(GOPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubosee MOAXOASIINe
SI3BIKOBBIE, CUMBOJIMYECKUE, TpadUICCKUE CPEICTBA ISl BRIPAKCHHSI CYKIACHUM M HATIISTHOTO
UX MPE/ICTaBICHHUS.

Heo0xoIuMbIM KOMIIOHEHTOM OO0IIIel KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISICTCS
oOlI1ee 3HAKOMCTBO C METOJIaMU MO3HAHUS JEWCTBUTEIBHOCTH, MPEICTABICHUE O MIPEIMETEe U
METO/IC MAaTeMAaTHKH, €ro OTIWYHUS OT METOJOB €CTECTBEHHBIX M TYMAHUTApPHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHUSI MaTeMaTHKU ISl pelIeHHs] HAyYHBIX U MPUKIAJHbIX 3a1a4. Takum
o0Opa3oMm, MaremMaTHyeckoe OoOpa3oBaHME BHOCHT CBOW BKiaa B (opMHpoBaHHE OOIIeH
KYJIBTYpPBI U€IOBEKa.

N3yuenne wmaTeMaTUKH CIOCOOCTBYET JCTETHYECKOMY BOCIHUTAHUIO YEJIOBEKA,
MOHMMAHUIO KPacoThl M  M3fAIIECTBA MaTEMaTHYECKUX PACCYXIEHUH, BOCIPHUSITHIO
TEOMETPHUYSCKUX POPM, YCBOCHHIO HJICH CUMMETPHUH.

[TpuoputernbiMu nensimu o0yueHus: Matematuke B 10—11 kimaccax Ha 6a30BOM ypoBHE
SIBJISIFOTCAL:

dbopMUpOBaHHE LEHTPAJIbHBIX MAaTEeMAaTUYECKUX TMOHATHH  (YHCIIO, BETUYMHA,
reoMeTpuueckas (Qurypa, TIepeMeHHas, BEPOATHOCTb, (QYHKIHs), O0O0ECICUHBAIOIINX
MPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MaTEMaTHUECKOTr0 00pa30BaHus 00yUaIoIUXCs;

MOBEZICHUE 00YYAIONIUXCS Ha IOCTYITHOM JIJIS HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEeMaTHKH U OKPYKAIOIIEro MUpa, MOHUMaHHEe MAaTeMaTHKHU KaK 4acTh OOIIel KyIbTYpbl
YeJI0BEYECTBA,

pa3BUTHE UWHTEIJIEKTyallbHBIX W  TBOPYECKUX CIIOCOOHOCTEH  oOydaromuxcs,
MO3HABATEIIbHOW AaKTUBHOCTU, UCCIEIOBATEICKUX YMEHHH, KPUTUYHOCTH MBIIIUICHHUS,
MHTEpeca K U3YYCHUIO MAaTEMaTHKU;

dbopmupoBanre  (QYHKIIMOHAILHOW  MaTeMaTH4YeCKOWM  TPaMOTHOCTH:  YMEHHUSA
pacrmo3HaBaTh ~ MaTeMAaTHYECKHUE AacleKThl B pEANbHBIX KU3HEHHBIX CHUTYalMsIX U TIpU
M3yYEHUU JPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh X Ha S3bIKE MATEMaTUKU U CO3JaBaTh MaTeMaTHUECKUE MOJIENU, IPUMEHSTh
OCBOCHHBIM MaTeMaTHYECKUU ammapar JUisl PElIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OICHUBATHIIOTYUCHHBIE PE3YIbTATHI.

OCHOBHBIMU JIMHUSIMH cojfiepkanus MaTematuku B 10-11 kiaccax sBISFOTCS:

«Ywucna u BeIYUCICHUA», «Anredpa» («Anredpandeckie BBIPAKECHUSD», «YPAaBHEHUS U
HEpaBeHCTBa»), «Hawama wmarematumyeckoro ananuszay, «l'eomerpusi» («I'eomerpuueckue
burypel U uX CBOHCTBa», «l3MepeHUE TEOMETPUUECKUX BEIUYHMHY»), «BeposTHOCTH u
CTaTUCTUKa». JlaHHBIE JHMHUM pPa3BUBAIOTCS TApAICIbHO, KaXJasi B COOTBETCTBHH C
COOCTBEHHOU JIOTHKOM, OJHAKO HE HE3aBUCHMO OJIHa OT JAPYroi, a B TECHOM KOHTAaKTE M
B3auMoieicTBuU. Kpome 3Toro, mx oOBEAMHSET JOTUYECKAsl COCTABIISIONIAS, TPATUIIMOHHO
MpHCYyIlas MaTeMaTHKe U MPOHU3BIBAIOIIAS BCE MAaTeMaTHYECKHE KYPChI U COAepKaTelbHbIE
muaun. ChopmymupoBannoe B PI'OC COO tpeboBaHmEe «BlIaJIeHNE METOJIaMHU JIOKA3aTeNIbCTB,
AITOPUTMAMU PEIIeHUs 3a/1ad, yMeHue (HopMyIupoBaTh ONpEAENeHUsI, aKCHOMBI U TEOPEMBI,
MPUMEHSATh UX, IPOBOJIUTH JOKA3aTEIbHbIC PACCYKIACHHUS B XOJI€ PEIICHUS 3a7a9» OTHOCUTCS
KO BCEM y4eOHBIM Kypcam, a GOPMUPOBAHHUE JIOTUYECKUX YMEHUU PacHpeneNsieTcs Mo BCEeM
rojaM OydeHHsI Ha YPOBHE CpeTHEero 00Iero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO mareMaTuka sIBISIETCS 00S3aTENbHBIM MPEAMETOM Ha
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JaHHOM ypoBHEe oOpazoBaHus. IIporpammoii mo maTemaTwke MpeayCMaTpUBACTCS H3Y4YECHUE
yueOHoro mpenMera «MaTemaTtukay B paMKax TpEX y4eOHBIX KYpCOB:

«Anrebpa W Hadajga MaTEMaTH4YECKOro aHanmmzay, «l'eomerpusi», «BeposaTHOCTh U
CTaTUCTUKaA». (DOpMI/IpOBaHI/Ie JJOTUYCCKUX YMGHI/Iﬁ OCYHICCTBIIACTCA HA NPOTAKCHHUU BCCX JICT
oOydeHHs Ha ypOBHE CpelHEero oOImiero oopa3oBaHHUs, a AJIEMEHTHI JIOTUKU BKIIOYAIOTCS B
COJACPIKaHNUEC BCCX HA3BAHHBIX BBIIIC y‘-I€6HBIX KYpCOB.

OO0111ee 4ncI0 YacoB, pEKOMEHI0BAaHHBIX JJIs U3ydyeHus MatemaTuku — 340 yacos: B 10
kiaacce — 170 gacoB (5 ugacoB B Hememo), B 11 kmacce — 170 gacoB (5 yacoBB HemEmo).



MNJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUS YYEBHOI'O TIPEAMETA
H3yyeHne MaTeMaTHKH Ha YpOBHE OCHOBHOTO OOLIEro OOpa3oBaHUs HAIpaBICHO Ha
JOCTH)KCHNE 00YYarOIIMMHUCS JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTATOB OCBOCHHS yYEOHOTO MpEaMeTa.
JINYHOCTHBIE PE3YJIbTATDI
B pesynbrare uW3ydeHHs MaTeMaTHKH Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHA y
oOyuaromerocst 0yayT copMUPOBAHBI CIIEAYIOLINE INYHOCTHBIC PE3YJIbTATHI:

1) rPa’*KJAAHCKOr0 BOCIUTAHMS

C(OPMHPOBAHHOCTh TPAKAAHCKOM MO3UIMKU OOYYalomerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOr0 OOIIECTBa, MPEACTAaBICHHE O MAaTeMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, NpOUEAYp TIpakJaHCKOro oOmiecTBa
(BBIOOpPHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMM HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMU H Ha3HAUCHUEM;

2) NATPHOTHYECKOI0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM I'pa)kTaHCKOW MIAEHTHYHOCTH, YBRKEHUS K IPOLLIOMY
U HACTOSIIIEMY POCCHICKOM  MaTE€MaTWKH, LEHHOCTHOE OTHOLIEHHWE K JOCTUKEHUSIM
POCCHUICKMX MaTEMaTHKOB M POCCHMCKOW MaTEMaTHUYE€CKOW IIKOJIbI, HCHOJIb30BAHUE 3THUX
JTOCTHKEHUH B APYTUX HAyKaX, TEXHOIOTHIX, Cepax SIKOHOMUKH;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHME JIyXOBHBIX IIEHHOCTEH  POCCHICKOTO Haponaa, CcGHOPMHPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMUs, ITUYECKOI'O MOBEIEHUs, CBSI3aHHOI'O C IMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKM M JESITENbHOCTbIO YYEHOr0, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOCHHE
yCTOMUUBOTro OYyAYIIEro;

4) 3CTETHYECKOr0 BOCIIUTAHUSA

JCTETUYECKOE  OTHOLIEHWE K  MHpY, BKJIIOYasg  OCTETHUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH,  OOBEKTOB, 3aJay, pELIEHUN, pacCyX JEHUH, BOCIHPUUMYHMBOCTD K
MaTEMaTUYECKUM acIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) (pM31M4eCKOro BOCIUTAHUSA:

cOpPMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMAaTUYECKHWE 3HaHUS B HMHTEpecax
310pOBOrO M Oe30macHOro obpas3a >KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHH M OTIbIXA, peryisipHas (uznyeckas
aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHME IPH 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
JIESATEIbHOCTBIO;

6)  TpyaoBOro BoCIHTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE LIEHHOCTU TPY10JII00Us, UHTEPEC K Pa3IMYHbIM chepam
pohecCHOHANBFHOM NIeATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOpP Oyaymield mnpodeccud W  pearn30BbIBaTH  COOCTBEHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHYecKoMy OOpa30BaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTHUECKO HaMpaBIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTb DKOJIOTMYECKOH KyJIbTYphl, TOHMMAHHWE BJIUSHHUS COLMAIBHO-
DKOHOMHMYECKHX TPOIECCOB HA COCTOSIHHE TPHPOJHOW M COLMATBHOH CPENbl, OCO3HAHHE
rI06ANBHOrO  XapaKTepa  JKOJOTHYECKUX — IPOOJEM, OpHEHTAMs Ha  IIPHUMEHEHHE
MaTeMaTUYECKMX 3HAHMM JUIS PEIEHus 3a71ad B 00JNACTH OKPYKAIOUIEH CpPelbl, IUIAHUPOBAHHE
TIOCTYIKOB M OLEHKH UX BO3MOKHBIX MOCIEACTBHI JUTs OKPYKAIOLIEH CPeJIbl;

8) LHeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MAaTEeMAaTU4YECKON HAayKH Kak cgepsl
YeJIOBEYECKON NEATENIbHOCTH, 3TAaNoB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LUBUIIM3ALIH,
OBJIAJICHUE SA3BIKOM MAaTEMaTUKU M MAaTEMATUYECKOM KYNbTYpOM KaK CpEICTBOM I1O3HAHUs
MHUPA, TOTOBHOCTb OCYHIECTBJIATH IIPOCKTHYIO M  MCCIENOBATENbCKYIO  JIEATEIbHOCTH
WHAVBUAYAJIBHO U B IPYyIIIE.



METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbraTre ocBoeHHS IpOrpaMMbl [0 MaTeéMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3oBaHusi y oOyd4aromerocss OyayT chOpPMUPOBAHBI METANPEAMETHBIE PE3yIbTaThl,
XapaKTepU3yIOIIMecss  OBJAJCHHEM  YHHBEPCAaJbHBIMU  I103HABATEIbHBIMU  JCHCTBHUIMH,
VHHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU W YHUBEPCATHHBIMU PETYISTHUBHBIMH
NEUCTBUSIMU.

Ilo3HaBaTeIbHBIE YHHBeEPCAJIbHbIE YueOHbIe eiicCTBUSA

Ba3oBble JJornyeckue 1eCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHITHIA, OTHOIICHUA MEXAYy TOHATUAMHU, (HOPMYIHPOBATH OMNPEICICHUS TOHSATHH,
YCTaHABIIMBAaTh CYILECTBEHHBIM MPHU3HAK KIAacCHU(pUKALUU, OCHOBAaHHUS M OOOOUICHHS WU
CpaBHEHHsI, KpUTEPUH IIPOBOIMMOTO aHAJIN3a;

BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOpPa3OBbIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U O0IUE, YCIOBHEIC,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3HM U MPOTUBOpEUus B (akTax,
JAHHBIX, HAOJIOJICHUSX W  yTBEPKICHUAX, TMpeajaratb KPUTEPUH JUISI  BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIi;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJTIOUEeHUN, YMO3aKIIOUSHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIFHO JI0KA3aTEeNIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUH (TIpsSMBbIC U
OT TMPOTUBHOTO), BBHICTpAUBAaTh AapryMEHTAIUIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpaATh CHOCOO pemieHuss y4eOHOM 3amaun (CpaBHHUBATh HECKOJIBKO BAapUaHTOB
pemieHusi, BbIOMpaTh HauOoJee MOAXOMSAIMUN € YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieioBaTeIbCKHE A€ CTBUS:

MCIOJIb30BaTh BOMPOCH KaK UCCIIEI0BATENIbCKII HHCTPYMEHT MO3HaHUs,(DOpMyYIHpOBAThH
BOTIPOCHI, (PUKCHpPYIOIINE TPOTUBOpEYHE, MpOOJIeMy, YCTaHaBIMBATh MCKOMOE W JaHHOE,
dbopMupoBaTh  TUIMOTE3y, AaAPrYMEHTHUPOBAaTh CBOK  TO3MUIMIO, MHEHHE, MPOBOAWTH
CaMOCTOSITENIHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT UCCIIEI0BAaHUE

[0 YCTAHOBJIEHHMIO OCOOEHHOCTEHl MaTeMaTHMYecKoro oObeKTa, SBJIEHUs, Ipoliecca,
BBISIBIICHHUIO 3aBHCUMOCTEH MEX1y 00BEKTaMH, SIBJICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (POPMYNIHPOBaTh 0OOOOIIEHHUS U BBIBOABI IO Pe3ybTaTaM MPOBEAEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMS, OLIEHUBATH JJOCTOBEPHOCTD TOJYYEHHBIX PE3yIbTaTOB, BEIBOJOB H
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH IPEATIONOKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora c undopmanueii:

BBISBJIATH JeUIUTHI HHOOPMALIUU, TAHHBIX, HEOOXOUMBIX JII OTBETA Ha BOIIPOCH IS
pEILICHHS 3a/1a9H;

BBEIOMpaTh HMH(OpPMAMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3MpPOBATh M HHTEPIPETUPOBATh HMHPOPMAIIMIO PA3IMYHBIX BHIOB H  (GOpPM
MPEJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(MOpMAIMIO, TPEACTaBIATH €€ B  pasnuuHblXx  (opmax,
WJLTIOCTPUPOBATH TpadUIECKH;

OLIEHUBATh HAAGKHOCTh HMH(OpPMAIMK 10 CaMOCTOATENBHO Cc(HOpMyITHpPOBAaHHBIM
KpUTEPUIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHMBEpPCAJbHbIC y4eOHbIC NCHCTBHSA:

BOCIIPUHUMATh U  (QOPMYJIHPOBATH CYXKIEHUS B COOTBETCTBHM C YCJIOBHSIMH U
HensIMA  OOIIECHHUs, SICHO, TOYHO, T'PaMOTHO BBIPAXKaTh CBOKO TOYKY 3pEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS IO XOAY peHICHHs 3aladd, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yybTaT;

B X0Jie 00CYX/IeHHUs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbI, MPOOIEMBI,
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pemaeMoi 3a1adyy, BBICKA3BIBATH MJCH, HALEICHHBIC HA IOMCK PELICHMs, CONOCTABIATH CBOU
CYXJIEHUS C CY)KICHHUAMHU IPYTUX YYaCTHUKOB JHAajora, OOHapYyXMBaTh pa3jiMyhe M CXOJCTBO
NO3ULIKH, B KOPPEKTHON (popme (HPOpMyIHpOBaTh Pa3HOIIACHSI, CBOM BO3PAKEHMUS,;

IIPEJCTABIATh PE3YNbTaThl PEIICHUs 3aJauM, DKCIEPUMEHTA, MCCIEA0BaHUA, IPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4Y€TOM 3a7ay IMpEe3eHTaluu |
0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHble YHUBepcajibHble Y4eOHbIe HelCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, AJTOPUTM pPELICHUs 3aJayM, BBIOUPATH CIIOCOO pelIeHHs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBAaThb M KOPPEKTUPOBAThH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpPMAIIHH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBI HHTELJICKT:

BJIJICTh HABBIKAMU MO3HABATEILHON pe(IeKCHN KaK OCO3HAHMSI COBEPIIAEMBbIX ICHCTBHIA
U MBICIUTENIBHBIX MPOLIECCOB, HX PpE3yJbTaTOB, BIAAETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa pELICHUs] MaTEMaTU4YeCKON 3a/1a4H;

IIPEIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEILIECHUU 3aladl, BHOCHUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAIIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSICHITH HPUYUHBI
JOCTHKEHMSI T HEJIOCTHDKEHHS PE3yJIbTaTOB JAESTeIbHOCTH, HAXOIUTh OUIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas1 1eSITEIBHOCTD:

IIOHUMAaTh U KCII0JIb30BATh MPEUMYIIECTBA KOMAHIHON M MHJIMBUIYaIbHOW paOOTHI IPU
pelieHMH y4yeOHBIX 3a/ad, HPUHUMATh 1€JIb COBMECTHOH JIeATeNbHOCTH, IUIAHUPOBATh
OpraHu3alii0 COBMECTHOW paboThI, pachpenesTh BUABI PadOT, AOrOBapUBAThHCS, OOCYXKIATh
npolecc 1 pe3yabTaT paboThl, 000011aTh MHEHUSHECKOJIbKUX JHO/IEH;

Y4acTBOBaTh B TPYNNOBHIX Qopmax paboTel (00CyxkaeHus, OOMEH MHEHUH,

«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH CBOO YaCTh PabOTHl U KOOPAMHUPOBATH CBOU
JENCTBUS C IPYTUMU WIEHAMU KOMaH/1bl, OLIEHUBATh KAYECTBO CBOET0O BKJIaJa B OOLIUIl IPOIYKT
10 KpUTEPUSIM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIEe pe3yabTaThl OCBOEHMSI ITPOrPaMMBbI 10 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUS NPEACTaBIECHBl IO TrojaM OOY4YeHUs B pPaMKax
OTJIENbHBIX Y4EOHBIX KYpPCOB B COOTBETCTBYIOLIMX pa3jeiax MPOrpaMMbIIIO MaTEMaTHKE.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPAN HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

MNOSCHUTEJIBHASA 3AIIMCKA

VY4eOublii Kypc «Airedpa ¥ Havajga MaTeMaTHYECKOrO aHalu3a» SIBISETCS OJHUM U3
HanOosiee 3HAUYUMBIX B MPOrpaMMe CpeIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY,C OJHOM
CTOpPOHBI, OH oOOecrne4ynBaeT HMHCTPYMEHTAJIbHYIO 0a3y [UIsi HM3yueHHUsI BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C JPYrOdl CTOPOHBI, (POPMHUPYET JOTMUYECKOE U a0CTPAKTHOE MBIIICHHE
oOydaromuxcsi Ha ypOBHE, HEOOXOAMMOM JUIsi OCBOCHHS Y4eOHBIX KypcoB HH(OPMATHKH,
o0LIeCTBO3HAHMSI, HUCTOPHUM, CIOBECHOCTH. B pamkax ydeOHOro kypca «Anrebpa u Hayana
MaTeMaTHYECKOT0 aHAJIM3a» 00ydJalolIrecs OBJIAJICBAIOT YHUBEPCAIBHBIM S36IKOM COBPEMEHHOM
HAYyKH, KOTOpas popMyIUpYyeT CBOMIOCTHKEHUS B MaTeMaTHuecKoi (opme.

VYuebHblil Kypc anreOpbl U Hadal MaTeMaTHYECKOTo aHalW3a 3aKiIagbIBaeT OCHOBY IJIS
YCIIELIHOTO OBJIa/ICHUS 3aKOHAMU (DU3UKHU, XUMUU,0MO0JI0TUH, TIOHUMaHUsl OCHOBHBIX TEHCHIIHI
HSKOHOMHKH W OOIECTBEHHOM >KU3HHU, MMO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIOJIB30BaTh UX B MOBCEIHEBHOW XKM3HU. B Toxe
BpeMsl OBJIAJICHNUE A0CTPAKTHBIMH M JIOTHYECKH CTPOTUMH MAaTEMaTHYECKUMH KOHCTPYKIUSMH
pa3BUBaeT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPKICHHS,
UCTIOJIB30BaTh 00OOIEHHE KOHKPETU3aIMIo, a0CTparupoBaHHE U aHAIOTHIO, (HOpMUpPYeET
KpeaTHUBHOE W KPUTHYECKOE MbIIUICHHE. B Xo/1e n3yduenus anreOpbl U Hadaja MaTeMaTHYeCKOTrO
aHaJIM3a HAa YPOBHE CPEIHETr0 OO0IIero oOpa3oBaHUs OOYYAOIIHECsS MOJIYYalOT HOBBIA OIBIT
pelieHus MPUKIAAHBIX 3a7ad, CAMOCTOSTENBHOIO IOCTPOCHHUSI MAaTEMaTHMYECKUX MOJENei
peaNbHBIX CHTYyallMd M HMHTEPIPETAUN MOJYYCHHBIX PEIICHHH, 3HAKOMATCA C IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKe U B HCKYCCTBE, C BBLIAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSAMH ¥ WX aBTOpaMH. Y4YeOHBIH Kypc anreOpsl W Hadal
MaTEeMaTUYeCKOT0 aHalu3a 00NaJaeT 3HAYUTEIbHBIM BOCIMTATEIbHBIM  IMOTCHIHAIIOM,
KOTOPBII peanu3yercs Kak dYepe3 y4eOHBI Marepuai, CIoCOOCTBYIOMNN (HOPMUPOBAHHIO
HAayYHOTO MHPOBO33pPEHMs, TaKk U uepe3 Ccheupuky y4dyeOHOM IesTenbHOCTH, Tpelyromeit
CaMOCTOSITENIFHOCTH, aKKYpaTHOCTH, TPOJODKUTENLHOW  KOHIGHTPAlMM  BHUMAHHUA H
OTBETCTBEHHOCTH 3a MOJIyYeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHus anreOpe W HadallaM MaTeMaTHYeCKOro aHajn3a JICKHUT
JeSITeIbHOCTHBIM MPUHLUI 00Y4EHUsI.

B crpykrype mporpaMmbl mo anreOpe W HadajaMm aHalM3a BBIJCISIOTCS CIIEAYIOIINe
COJIepKaTeNbHO-METOANYECKHe JUHUM: «Uucna W BblUMCHCHUS», «DYHKIMH U TpaQuKm,
«YpaBHEHUSI W HepaBeHCTBa», «Hawama MaTemaTHdeckoro aHammsza», «MHOXeCTBa H
Joruka». Bce OCHOBHBIE COJlEepKaTeIbHO-METOANYECKHE JMHUU H3Y4YaloTCs Ha MPOTSHKEHUH
JIBYX JIeT 0Oy4eHHUsI Ha YPOBHE CpeIHEro oOmiero o0pa3oBaHUs, €CTECTBEHHO IOTOJHSSA IPYT
Jpyra ¥ TOCTENEHHO HAChIAsCh HOBBIMM TeMaMM U pasfenamu. JlaHHbIM yueOHBIH Kypc
SBIISIETCSI MHTETPATHUBHBIM, IIOCKOJBKY OOBEAMHAECT B cebe conmepkaHHe HECKOIbKUX
MaTeMaTHYeCKUX JAUCHUIUIMH: anreOpa, TPUTOHOMETpHs, MaTeMaTHYeCKUH aHalu3, TeopHs
MHOXecTB U apyrue. [lo Mepe Toro kak oOyd4aromuecs OBJAQIEBAlOT Bc€ Ooyiee MIMPOKHM
MaTeMaTHYeCKUM ammnapaToM, Y HHUX IOCIEA0BaTeIbHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHE CTPOUTh MaTeMaTHYECKyId MOJIENb pEANTbHOW CHUTyallud, TNPUMEHATh 3HAHWA,
MOJIy4eHHBIE B y4eOHOM Kypce «Anredpa W Hadajda MaTeMaTUYeCKOro aHallu3ay, /Ul PeleHHs
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHON MaTEeMaTHYEeCKOH 3aJa4yd, a 3aTeM HHTEPIPETUPOBATH
MOJy4YEeHHBIN pe3yibTar.

ConepxatenpHO-MeToMYecKass  JmHUS  «Yucia ©W  BBIYUCICHHS»  3aBepIIaeT
(opMHpOBaHHE HABBIKOB MCIIOJB30BAHMS JEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAyaTo Ha
YpOBHE OCHOBHOTO 00Imero oopazoanusi. Ha ypoBHe cpemnero ob6miero oOpa3oBaHusi 0c000€
BHUMaHME yaeiseTcss (OpPMUPOBAHUIO MPOUYHBIX BBIYMCIMTEIbHBIX HABBIKOB, BKJIIOYAIOIIMX B
ce0s1 UCTIONTb30BaHNe PA3IMYHBIX (JOPM 3aIHCH JICHCTBUTEIHHOTO YHCIA, YMEHUE PAIlMOHAIBEHO
BBITIOJIHATh JICHCTBHSL C HHUMHM, JAeJaTh MPHUKHIKY, OICHHWBATh pe3ynbTar. OOydaromiuecs
MOJIyYalOT HAaBBIKU MNPUOMMKEHHBIX BBIUMCICHUM, BBINOJHEHUS JACHCTBHIM C YUCIaMH,
3aMMCaHHBIMH B CTAHIAPTHOW (popMme, UCTIONB30BaHUS MAaTEMaTHYECKIX KOHCTAHT, OLICHUBAHUS
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YU CJIOBBIX BBIPAXKEHUN.

CopepxarenpHast JUHUS «YpaBHEHUS U HEPABEHCTBA) PEANIM3YeTCs Ha MPOTIKEHUH
BCero OOydeHHUsI Ha YpOBHE CpeAHero oOmero oO0pa3oBaHUsA, MOCKOJIBKY B KaXKIOM pasieiie
pOTpaMMbl TIPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOLIMX 3anad. OOydarommecs OBJIaJeBarOT
pa3IUYHBIMA METOJAMH PEIICHHs LEJbIX, PalUOHAIbHBIX, HPPALMOHAIBHBIX, MOKA3aTEIIbHbIX,
Jorapu()MUIECKUX M TPUTOHOMETPHUYECKHX YypaBHEHMH, HEPaBEHCTB M MX cucTeM. [lomydeHHbIe
YMEHHS HCHOJIB3YIOTCSI TPH HCCIENOBaHUM (DYHKIMHA C TOMOIIBIO IPOU3BOJAHOM, pELIECHUH
NPUKJIAJHBIX 337124 U 337a4 Ha HaXOXKJCHHWE HAaWOOJIBIINX U HAUMEHBIIUX 3HAYCHUH (QYHKIIUH.
Jannast comeprkarenbHasi JTUHUS BKJIIOYaeT B ceOs Takxke (HOpMHUpPOBAHHE YMEHUN BBIMOIHSITDH
pacuétel mo (QopmynaMm, MpeoOpa3oBaHUS LENbIX, PAIHOHAIbHBIX, HPPAUOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaK)Ke BBIPAKEHUH, COJEPKAIIUX CTETIEHU U JIOTapU(MBbI.
bnarogapss wu3yudeHuio anredpandyeckoro Marepuaga IMPOUCXOIUT JajlbHeWIlee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPaKTHOTO MBIIUICHUST oOydaromuxcs, (HOpMHUPYIOTCS HaBBIKH
JNENYKTUBHBIX  pacCykIeHuil, padoTbl ¢ CHMBOJBHBIMU  (opMaMu, MpPeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE DPAaBEHCTB M HEpaBEHCTB. AunreOpa mpearaer
3¢ deKTUBHBIE HHCTPYMEHTHI JUTSI PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33]1a4, HarJIsTHO
JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK sI3bIKa HAYKU.

CopepxarenbHo-MeToAUYEeCKast MTUHUSA «DYHKIMU U TpadUKU» TECHO MEperieTaeTcs C
JpYTMMHM  JUHUSIMM ~ y4eOHOro Kypca, IIOCKOJIbKY B  KaKOM-TO  CMbICiIEe  3aJaéT
MOCJIEIOBATEIbHOCTh ~ M3y4Y€HUs  marepuana. V3yueHue  CTENEeHHOW, I10Ka3aTelbHOM,
JOTapuPMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHMIA, UX CBOMCTB U T'paUKOB, UCIIOIB30BaHUE
byHKIMI A5 peleHus 3aa4d u3 Ipyrux y4eOHBIXIIPEIMETOB U PeaibHOM )KU3HU TECHO CBA3aHO
KaK C MaTeMaTU4YeCKUM aHAJIW30M, TaK U C PELICHUEM ypaBHEHUN W HepaBeHCTB. [lpu sToM
0osbIIOe BHUMaHUE yaensercs GOpMUpPOBAaHUIO YMEHHUS BBIpaXKaTh (OpMYyJIaMHU 3aBUCUMOCTHU
MEXJy pa3jIUYHbIMM BEJIUYMHAMH, HCCIENOBaTh IOJy4YeHHbIE (YHKLIHH, CTPOUTh HX
rpaduxu. Matepuan coaep>KaTeJbHON JMHMM HalleJIeH Ha pa3BUTHE YMEHHH M HaBBIKOB,
MO3BOJISIIOIIMX  BBIPQXKAaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B pa3IuyHOW  Qopme:
AHAIUTUYECKOW, Trpaduueckoil u cioBecHo. Ero wu3ydeHue cmnocoOCTBYeT pPa3BUTHIO
ITOPUTMUYECKOTOMBIIIUIEHHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3alluH, UCTI0JIb30BaHUIO
AQHAJIOTU M.

CopepxarenpHas nuHusA «Hauana MareMaTH4eCKOro aHaiaM3ay MO3BOJISET CYILIECTBEHHO
pacuIMpUTh KPyr KaKk MaTeMaTHYeCKUX, TaK M MPUKIAIAHBIX 3a/1a4,JOCTYIHBIX 00ydaromuMmcs,
y KOTOPBIX MOSBJISIETCS BO3MOXXHOCTh MCCIEAOBaTh M CTPOUTh TIpaduku  (yHKIUH,
onpeneNniaTh UX HauOOJbIIME M HAMMEHBIIME 3HAYEHUs, BHIUMCIATH IMJomanu QGuryp H
00BEMBI  TEJ, HAXOJWUTh CKOPOCTU U YCKOopeHHs mporeccoB. CoaepkaTelibHas JIMHUA
OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOCHUSAMATEMATUYECKUX MOJEIEH pEabHBIX CHUTYyaluil,
HaXOXJEHHS HAWIy4dllero pemieHus B NPUKIAJHBIX, B  TOM 4YHCI€  COLMAIIBHO-
HKOHOMHMUECKHUX, 33a/layaX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTMYECKOI'0 aHajM3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO,(POPMaTIbHO-IOTMYECKOr0 M KPEaTUBHOTO MBIIIIEHUS, (POPMUPOBAHUIO
YMEHMM pacrio3HaBaTh IIPOSBIEHUS 3aKOHOB MAaTEMaTHUKM B HAayKe, TEXHMKE U HCKYCCTBE.
OOyyaromuecs y3HalOT O BBIJAIOMIMXCSA pe3yibTaTax, IOJIYYEHHBIX B XOJI€ Pa3BUTHUS
MaTEMaTUKH KaK HayKH, U UX aBTOpax.

CopepxarenbHo-MeToIMYeCcKas TMHUS «MHOXeCTBa U JIOTUKa» B OCHOBHOM IOCBSIIIEHA
AJIEMEHTaM TEOPUU MHOXECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEICTaBICHUSI IPOHU3BIBAIOT BEChH
KypcC IIKOJBbHOM MaTeMaTUKH U MpeiJiararoT Haubosee yHUBEpCaIbHBIN S3bIK, 00BEANHSIOMNN
BCE pa3leibl MAaTeMAaTUKUM U €€ TPWIOKEHWH, OHM CBA3BIBAIOT pa3Hble MaTEMaTHYECKHE
TUCIUIUIMHBL B euHoe 1enoe. [IoaToMy BaKHO JaTh BO3MOXHOCTH OOydarolemMycs MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOW MAaTEeMaTHUKH M MCIOJNb30BaTb €ro Juis
BBIPAXXEHHS CBOUX MBICIIEH.

B yue6HOM Kypce «Anrebpa n Havyajga MaTeMaTUYeCKOro aHaJIn3a» MPUCYTCTBYIOTTAKKe
OCHOBbI MaTeMaTUYECKOTO MOJIEIMPOBaHUS, KOTOpbIE MpPHU3BaHbl CPOPMUPOBATH HABBIKU
IIOCTPOEHUs MOJCIIEH pPEAIbHbIX CHUTyal[ud, MWCCIECIO0BAHUA JTUX MOJCIEH C IOMOIIBIO
anmapara ajareOpbl U MaTeMaTH4YecKOro aHali3a M WHTEPIPETAllMH MOJYyYEHHBIX Pe3yJIbTaToOB.
Takue 3amaHus BIUIETEHbI B KaXKIBIA W3 pa3leloB MPOrpaMMBbl, IOCKOJIbKY BECh MarepHall
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y4eOHOTO Kypca INMUPOKO HCIOIB3YeTCs Ul pelIeHUs] MPHUKIAIHBIX 3amad. [lpu perreHuu
peabHBIX MPAKTHYECKHX 3a7ad oOydaromuecss pa3BUBAIOT HAOIIOJATEILHOCTh, YMCHHE
HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJB30BaTh AHAJIOTHIO, 0000maTe |
KOHKPETH3UPOBaTh TpodieMy. JlesTensHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIIAJIHBIX 33]1a4 OPTaHU3yeTCs B MPOIIECCe U3YyUSHHs BCEX TeM Y4eOHOro Kypca «Anredpa u
Havaja MaTeMaTUYCCKOTO aHATH3a.

OOmiee YMCIIO YacoB, PEKOMEHIIOBAHHBIX U M3Y4YCHHUs Y4eOHOro Kypca «Aurebpa u
HayaJla MareMaTuueckoro aHaimsa», — 170 wyacoB: B 10 kimacce — 68 dacoB (2 daca B
uenemo), B 11 kimacce —102 gaca (3 yaca B Hezelo).
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COILEPKXAHUE YYEBHOI'O IIPEIMETA
10 KJIACC

Yuciia v BbIYUCICHUA

Parnmonanbueie ynciaa. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue Apodu. Apudmernyeckue Omepaludd C  palMOHAIBHBIMH  YHCIaMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB Uil PELICHHS
MPUKJIAIHBIX 337a4 U3 Pa3JIMYHbIX OTPACIECH 3HAHUW U PEAJIbHON KU3HH.

JleiicTBuTenbHBIC YKcla. PanMoHANBHBIE W UPpPAIMOHANBHBIC YHcla. ApUPMETHICCKHEC
orepanuu ¢ AeHCTBUTEIbHBIMU unciaMu. [IpubnukEHHbIC BBIUKCICHHUS, PAaBUIa OKPYTJICHHUS,
MIPUKHJIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUH.

Crenenb ¢ nenbiM nokasatenem. CrangapTHas Gopma 3arucH IeHCTBUTENBHOTO YHCIIA.
Hcnonp3oBanue mnonxoismed (opmbl 3amucud  JEHCTBUTENBHBIX YHCEN JUIS pElICHUS
IIPAKTUYECKUX 3aJa4 U IPEICTaBJICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HaTypajdbHOM cTerneHu. JIeWcTBUsS C apuMEeTHUUYESCKHUMHU
KOPHSIMU HATYPAJIbHOU CTEIICHH.

CuHyC, KOCMHYC M TaHT€HC YUCJIOBOIO0 apryMeHTa. APKCHUHYC, apKKOCUHYC, apKTaHI'€HC
YHCJIOBOT'O apryMeHTa.

YpaBHeHMsI M HEPABEHCTBA

ToxnaecTBa 1 TOXK1€CTBEHHbIE TPEOOPa30BaHUS.

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHMe HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenne uenbix W JApoOHO-pallMOHANBHBIX YpaBHEHMH W HepaBeHCTB. PemienHue
UPPALMOHAJILHBIX YPAaBHEHUIN U HEPABEHCTB.

Peurenve TpuroHoMeTpUYECKUX ypaBHEHUI.

[IpumeHeHne ypaBHEHUIl U HEPABEHCTB K PEILIEHUI0 MaTeMaTHYECKHUX 3a/ay U 3a7ay U3
pa3INYHbIX 001acTe HAyKU U peanbHOM JKU3HU.

DyHKIUH ¥ Tpadpuku

@OyHkius, cnocoObl 3amaHus  (yHkouu. ['padux  ¢yHkumn. B3aumHO 0OpaTHBIE
(GyHKIHIH.

OOnacte onpefeneHuss M MHOXKECTBO  3HaueHud ¢QyHkouu. Hymm  dyHkumm.
[TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIEC U HEUETHBIE (DYHKIINH.

CrenenHas (pyHKIMS C HaTypajJbHBIM U IIeNbIM IOKa3aTeneM. EE cBoiicTBa urpaduk.
CaoiicTBa 1 rpauK KOpHs N-0i CTENeHHu.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEJEIEHUE TPUTOHOMETPUYECKUX (YHKIUN
YHCIJIOBOTO apryMeHTa.

Havajna maTeMaTH4ecKOro anajmnsa

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHMs  TOcienoBaTeNbHOCTEH. MOHOTOHHBIE
[OCJIEI0BATENbHOCTH. ApudmMeTnueckass © TreoMeTpuyeckas Iporpeccuu. beckoHeuHo
yObIBaromas reomerpudeckas nporpeccus. CymMma O€CKOHEYHO YOBIBAIOMIEH T€OMETPHUYECKOM
nporpeccud. PopMysia CIOXKHBIX NPOLEHTOB. lcnonb30BaHHME NPOrpecCHM MAJis PpELICHUs
peasibHBIX 3a/1a4 MPUKIIAAHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

MHo)kecTBO, onepaluy Haja MHoXecTBamH. Jluarpammel Oitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjsl ONMCaHUS PEealbHbIX NIPOLIECCOB U SIBICHUM, MPH
pellIeHnu 3a71a4d U3 JpyTrux y4yeOHbIX IPEIMETOB.

Omnpenenenne, TeopeMa, CIEACTBUE, 10Ka3aTEILCTBO.

11 KJIACC
Yucjia 1 BbIYHCTIEHHUSA
Harypanbuble u wnensie uyucna. [lpusznakum pgenumoctd uensix uucen. CTeneHb ¢
palMOHAIBHBIM MOKa3aTeraeM. CBONCTBA CTEIECHH.
Jlorapudm uncna. JlecsTHUHBIC U HATYpATbHBIC TOTAPH(PMBIL.
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YpaBHeHMsI U HEPABEHCTBA

[IpeoOpa3oBanue BEIpaXKEHUH, COAEPKALIUX JTOTapU(PMBI.

IIpeoOpa3oBanue BbIpAXKEHUH, COACPIKALIMX CTENEHH C PALlMOHAIbHBIMIIOKA3aTEIIEM.

IIpuMepsl TpUroHOMeTpUYECKUX HepaBeHCTB. I loka3aTesbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUs 1 HEPABEHCTBA.

Cucrempl TUHEHHBIX ypaBHEHMH. PelleHue npukiaagHbIX 3a7ad C [OMOILBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUU.

CucreMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a7ad U
3ajlay U3 pa3IMuHbIX 00JacTeil HayKH U peaabHOM JKU3HU.

DOYyHKUUH U TPaPUKH

Oynkuus.  Ilepuonmueckue QyHkumu. I[IpoMexyTkM MOHOTOHHOCTH — (DYHKIIMH.
MaxkcumymMbl 1 MUHUMYMBI (QyHKIuH. Hanbonpinee M HauMeHbllee 3Ha4eHHWE (YHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuuecknue QyHKIIUH, UX CBOWCTBA U TpauKH.

[Toka3zarenbHas U gorapupmuueckas QyHKLIUHU, UX CBOMCTBA U rpaduku. Vcnonb3oBaHue
rpaduKoB QPYHKIHIA [UTS pEIIeHHs YpaBHEHHIA 1 IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUI Uil MCCIEeOBaHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIXIIPEAMETOB U pEalbHON KU3HU.

Havaja MmaTeMaTH4eCKOro aHaJIn3a

HenpepeiBable ¢yHKIMH. MeTOA MHTEPBAJIOB JJIs PElIeHUS HepaBeHCTB. [IponsBoaHas
¢bynkuuu. ['eomerpuueckuii u Gu3nUECKUil CMBICI IPOU3BOJHOM.

[Tpou3BoaHbIE dNIEMEHTAPHBIX (QYHKIUH. DOpMYIBI HaX0XKIEHUS MPOU3BOIHON CyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeneHne Npon3BOAHOMN K UCCIIEOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTb M3KCTPEMYMBI.
HaxosxeHne HanbosbIIero 1 HaMMEHbBIIEro 3Ha4eHNs! (PYHKLIMU Ha OTPE3Ke.

[IpuMeHeHne npOM3BOMHOM I HAXOXKIACHUS HAWIYYIIero peuieHUus B IPUKIATHBIX
3ajaydax, JJs onpeAeIeHus CKOPOCTH MpoLecca, 3aaHHOT0 (OPMYIIOi WM TpadUKOM.

[TepBoobpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomeTpudeckuid M Qpusnueckuil cMeica. Beruncrnenue wuHTErpaia mno
dbopmyrne HeroTona—JleitoHuma.
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NPEJMETHBIE PE3YJIbTATbBI

K konmy obyuenuss B 10 kiacce oOydaroImuiicst MONYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yJbTATHI:

Yuciia ¥ BIYMCIEHUS:

OIIEpUPOBaTh IMOHATUSAMU: PALMOHAIBHOE W JICHCTBUTENILHOE YHUCIIO, OOBIKHOBEHHAs U
JecATUYHas Apo0b, MPOLEHTHI;

BBINOJIHATE apU(PMETHUECKUE OIEepaluyd C pPalUOHAIBHBIMU M J€HCTBUTEIbHBIMU
YHCIAMU;

BBINOJIHATE MPUONMKEHHBIE BBIYMCICHUS, WCHOJb3yd IpaBWia OKPYIJIEHUs, JelaTh
IPUKHUIKY U OLICHKY pe3yJIbTaTa BEIYUCIICHHI;

OTNIEpPUPOBATH MOHATUSAMH: CTENCHb C LIEIBIM IOKa3aTeieM, CTaHaapTHas Gopma 3amucu
JIEMCTBUTENIBHOTO YHUCIIa, KOPEHb HATYpaJIbHOM CTENEHHU, UCIOJIb30BaTh MOAXOAALIYI0 (OopMy
3aIUCH ICHCTBUTEIILHBIX YUCEI JJISl PEIICHUS MPAKTHUECKUX 3a/1a41 MIPEICTaBICHUS JaHHbIX;

ONEpPUPOBATh MOHATUSAMU: CHHYC, KOCHMHYC U TaHI€HC IPOU3BOJIBHOTO YIJIa,
UCIIOJIb30BATh 3aIMCh MTPOU3BOJILHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHNsI M HEPABEHCTBA:

OTIEpPUPOBATH MOHATHIMH: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO, II€JI0€, PAlMOHAIBHOE,
UppalMOHATIbHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBIMIOJIHATE ~ MPeoOpa3oBaHUs  TPUTOHOMETPUYECKMX  BBIpOXGHWH W pemarb
TPUTOHOMETPUUYECKHE YpaBHEHMUS,

BBITIOJIHATE TIPe00pa30BaHus IEIbIX, PAIIMOHAIBHBIX M UPPAMOHAIBHBIX BBIPAKECHUH U
pelaTb OCHOBHBIE THIIBI LIEJIbIX, PAMOHAIBHBIX M HPPALIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB;

PUMEHSTh YPAaBHEHUSI M HEPABEHCTBA JJIS PEIICHUS] MaTeMaTHYECKUX 3a7ad U 3a/1a4 U3
pas3InYHbIX 00JIaCTeN HAYKU U peasIbHOM KU3HH;

MOJICIMPOBATh pEaJbHBIC CHUTYallMd Ha S3bIKe aireOpbl, COCTABJIATH BBIPAKCHHUS,
YpaBHEHMsI, HEPAaBEHCTBA [0 YCJIOBUIO 3aJaud, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIU C
UCTIOJIB30BaHUEM alllapaTa ainreopsl.

OyHKIUY U rpaduku:

OTIEpUPOBATH TMOHATUSAMU: (DYHKIIHS, CTIOCOOBI 3aaHusl HYHKIIMH, 00JIaCTh OMpPEeeICHUS
U MHO>KECTBO 3Ha4eHUH (yHKIUH, rpaduK GyHKINH, B3AUMHO 00paTHbIE (YyHKILIUY;

ONEpPUPOBATH TOHATHUAMHU: YETHOCTb M HEYETHOCTh (QYHKIWH, HYTH (QYHKIHH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA,

WCTOJIB30BaTh rpaduku GyHKINH Ul pelIeHus ypaBHEHUH;

CTPOUTH M YMTATh I'pauKu JUHEHHOM (QyHKIMM, KBaApaTUUHON (YHKIMH, CTETIEHHOU
(GYHKINM C ETBIM TTOKa3aTelieM;

UCMOJIb30BaTh Tpapuku (GYHKIMHA A MCCIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEH IpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U PEANbHOW XKU3HH, BBIpaXaTh (GOopMyliaMu
3aBHCHUMOCTH MEXIY BETHUHHAMH.

Hauana maTemaTH4ecKOro aHajan3a:

ONEepPUPOBATH MOHATUAMU: IOCJIEAOBATEILHOCTh, apU(pMeTHUYEeCKas U TIeoMeTpHYecKas
IPOTPECCHUH;

OIEepPUPOBATH MOHATUAMH: OECKOHEUHO yOBIBAIOIIasi TeOMETpUUYECKasi MPOrpeccus,CyMMa
0eCKOHEYHO YOBbIBaIOIIEH T€OMETPUUYECKON MPOTpecCuu;

3aJ1aBaTh MOCJIE0BATEIILHOCTH Pa3IMYHBIMU CIIOCOOAMU;

WCITIOJIh30BaTh CBOWCTBA TOCIIEOBATEIILHOCTEH M TPOTPECCUIl ISl PEHICHUs peaTbHBIX
3aJa4 MPUKJIIAJHOTO XapaKkTepa.

MHoxkecTBa U JIOTHKA:

ONEepPUPOBATH TMOHATHSAMHU: MHOXECTBO, ONEpalMy HaJ MHOXXECTBAaMM; HCIOJIb30BATh
TEOPETUKO-MHO)KECTBEHHBIH armapaT JUIsi OMMCAHUS peaTbHBIX

NPOLECCOB M SIBICHUHM, MNpH pelIeHUuH 337ad M3 JPYruX Y4eOHBIX IPEeIMETOB;
OTIEPHPOBATH MOHITUSMU: OTIPE/ICTICHNE, TEOPEMa, CIEICTBHE, TOKA3aTeIbCTBO.

K xonmy oOyuenus B 11 kJjacce oOydaromuics MOJYyYUT CIAEAYIOIIME TPEIMETHBIC
pe3yIbTaThl:

13



Yucyia 1 BLIYUCTIEHHS:

ONMEepUpOBaTh MOHATUSIMHU: HATypaJlbHOE, LEJI0€ YKCIO, HCIOIb30BaTh MPU3HAKU
JIETMMOCTH LIEJIBIX YMCEN, PA3JI0KEHUE YUCIIa Ha TIPOCThIE MHOKUTEIH JUIsl PEIICHUs 3a/1ay;

OMEepUPOBATH MOHITUEM: CTEIIEHb C PAllMOHAIBHBIM MTOKA3aTelIeM;

OTICPUPOBATH MOHATUAMH: JIOTapU(PM UncIIa, TECITUIHBIC U HATypaJIbHBIC JIOTAPU(PMBI.

YpaBHeHNs U HEPAaBEHCTBA:

MPUMEHATh CBOWMCTBA CTENMEHW JUIA MpeoOpa3oBaHHs BBIPAKEHUM, OIEPHPOBATH
MOHSATUSMM: TIOKa3aTeIbHOE YpaBHEHHE M  HEPABEHCTBO, pelIaTh OCHOBHBIC  THIIbI
M0Ka3aTeJIbHbIX YPAaBHECHUN U HEPABEHCTB;

BBITIOJIHATh TIPEOOPa30BaHUS BBIPAKCHHUH, COJEPKAIIUX JIOTapu(Mbl, OMepUpoOBaTh
MOHITHSMH: JIOTAaPHU(MHUUECKOE ypaBHEHHWE M HEPABEHCTBO, pEMIaTh OCHOBHBIC THIIBI
Jorapu(MHIECKUX YpaBHEHUH U HEPABEHCTB;

HaxXOJIUTh PEIICHHS MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBAThH MOHITUSMH: CUCTEMA JIMHEHHBIX YPAaBHEHUU U €€ pelIeHue, UCIO0JIb30BaTh
CHUCTEMY JIMHEHHBIX YpaBHEHUMN JUIsl peLICHUs TPAKTUYECKUX 3a]1a4;

HaxOJIUTh PELICHUS MPOCTEHIINX CUCTEM M COBOKYIHOCTEHN palMOHaNIbHBIX ypaBHEHUN U
HEPaBEHCTB;

MOJICTIUPOBaTh pEalbHbIE CUTYallUM Ha S3BIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI I10 YCIOBHUIO 3aJa4H, UCCIIEIOBATH MOCTPOEHHBIE MOJEIH C
HCITOJIb30BaHUEM aIllapaTta ajareopsl.

DyHKIUH ¥ TPAapUKH:

ONEpPUPOBATh MOHATHAMH: MEpUOANYEcKas (PYHKIHS, MNPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKU JKCTpeMyma (YHKIMH, HAHOOJbIIICC W HAMMEHBINEE 3HAYCHUS (PYHKIIMH Ha
MPOMEXKYTKE, UCTIOJIb30BaTh UX UIS UCCIIEIOBaHUS (PYHKIIMH, 3aJaHHOU rpaduKom;

OMepUpoBaTh  MOHATUAMH:  TpaUKU  TOKA3aTeIbHOH,  JIOrapuMUUECKOU |
TPUTOHOMETPHUECKUX (YHKIMI, n300pakaTh UX Ha KOOPAUHATHOW TJIOCKOCTH M HCIIOIb30BaTh
JUISL pellIeHUs YPAaBHEHU U HEPABEHCTB;

n300paxkaTh HA KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHHEWHBIX ypaBHEHUH W
WCIIOJIH30BATh WX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH;

UCronb30BaTh Tpaduku (GYHKIUN I MCCIENOBAaHUS MPOIECCOB U 3aBUCUMOCTEH U3
JIPYTUX yU4€OHBIX JUCIUTIINH.

Haugaja MaTeMaTHYeCKOI0 aHAJIH3A:

OTMEepUpOBaTh  TOHSATUSMHU:  HENpepbIBHAs  (QYHKIUSA, TPOU3BOAHAS  (PYHKIIWH,
HCIIOJIb30BATh T€OMETPUUYECKUIN U PUINYECKUI CMBICI TPOU3BOIHOM JIJIS peIlIeHHs 3a/1a4;

HaxOJUTh TPOU3BOJHBIC AIEMEHTAPHBIX (YHKIHMM, BBIUUCISATH MPOU3BOJIHBIE CYMMBbI,
MPOU3BEICHUS, YACTHOTO (PYHKIIMIA;

WCIIONB30BaTh TPOU3BOJIHYIO JJIsi HCCIENOBaHMS (DPYHKIIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSTH PE3yIbTaThl UCCIIEIOBAHMSI K TIOCTPOSHUIO TPadUKOB;

WCIIOJIh30BaTh MPOU3BOIHYIO JJISI HAXOXKJICHHUS HAWIYUIIETO PEIICHHs B MPUKIAIHBIX, B
TOM YHCJIC COLMAIbHO-9KOHOMHUYECKHUX, 3a/1a4ax;

OTIEpUPOBATh TMOHATUSIMH: TIEPBOOOpa3Hass W HWHTETpaj, MOHHUMAaTh T€OMETPUYECKUU U
bu3nYECKUil CMBICT UHTETPaa;

HaxOJUTh TIEPBOOOPA3HBIC PIIEMEHTAPHBIX (PYHKIIUH, BBIYUCIATh MHTErpal 1Mo (opmyse
Hrrorona—Jleiibuma;

peraTh IpUKIagHbIe 337a4H, B TOM YHCIIE COIMATbHO-DKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHYECKOTO aHaIH3a.
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TEMATHYECKOE IINTAHUPOBAHMUE

[IpoMexXyTKH 3HAKOTIOCTOSTHCTBA.
Uérnele u HeuéTHBle (yHKIMH. CTeneHb C
nenblM  mokasateneMm. CraHmapTtHas ¢Qopma

HYyJTH
(yHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA.
BbInoaHATH npeoOpa3oBaHusi CTENEHEH C

10 KJIACC
Ne OcHOBHBIE BU/IbI /IESITEILHOCTH YYALIUXCS 20P
n/n | HaumenoBanue paznenoB | KoamuectBo IIporpammnuoe conepxanue
U TeM y4eOHOro npeamera 4acos
1 MHoxecTBa pannoHaJIbHBIX | 14 MHOXkeCcTBO, ONepaliy Hcnonb30BaTh TEOPETHKO- MHOKECTBCHHBIN | https://resh.edu.ru/
U JCHCTBUTEIBHBIX UHCEI. Hal MHOXecTBaMHu. Jlmarpammsel Oifepa— | anmapaT Uit OMHCAHUS X0/ PELICHHS
ParnonaneHble ypaBHEHUS U Benna. MaTEMaTHYeCKUX 3a/ad, a TaKKe peasbHBIX
HEpaBEHCTBA Pammonaneuble  umciaa. OOBIKHOBEHHBIE W | NPOIECCOB M SBICHUIL, IPH PEIICHUHU 3a7ad U3
JEeCATHIHBIE 1poOH, TIPOLICHTHI, JIPYTUX y4eOHBIX IIPEIMETOB.
OeCKOHEUHBIE TIEPHOTUUCCKHE JPOOH. OnepupoBath MOHATHSIMHM: PalMOHAIBLHOE
Apudmernyeckne orepanu C | uMcIo, NEeHCTBUTENEHOCYHCIIO, OOBIKHOBEHHAS
palMOHANBHBIMU YHCJIaMH, NpeoOpa3oBaHus | IpoOb,
YHCIIOBBIX JecATHYHAsE JpoOb, MPOLEHTH. BBINOJIHATH
BelpakeHuil.  [Ipumenenme  apobeld  u | apudmernueckue ornepanun c
MIPOLICHTOB JUIsl PEIICHHs MPUKJIAJHbIX 3a/a4 | paldOHAIbHBIMU U JEHCTBUTEIbHBIMHU
U3 Pa3IMYHBIX OTpaciieil 3HaHWW M peaNbHOW | YMCIaMH; MPUOIMKEHHBIE BEIYUCIICHHS,
KHU3HU. UCTIONB3ys TpaBmia OKpyrieHus. J[lenars
JelictBuTensHple 4ncna. PanyuoHanbHble W | NPHUKHIAKY " OLIEHKY pe3yibrara
UppanfoHATbHEIE YHCHIa. ApPHPMETHYECKHE | BBIYUCICHUH.
oliepanuuc AeHCTBUTEIBHBIMU YHCIAMHU. OnepupoBaTh NOHATHSIMH:
[MpnbmmxEHHBIE  BBIYMCICHWS,  NPaBWIA | TOXJECTBO, ypaBHEHHE, HEPABEHCTBO; LIENIOE U
OKpYTJICHUS], IPUKHIKA M OLCHKA Pe3yJibTaTa | paloOHaJIbHOE YpaBHEHHE,HEPABEHCTBO.
BbIUMCIICHUA. TOXIECTBA U TOXKIECTBEHHbIC | BHIMOJAHATL mNpeodpa3oBaHusi IENIbIX U
npeoGpa3oBaHus. YpaBHenue, KOpPEHb | PalMOHAIBHBIX BHIPAKECHHH.
ypaBHEHHSI. HepageHcrgo, peuienue | Pemarp OCHOBHbBIE THIIBI LEJIBIX
HepaBeHCTBa. MeTo/| NHTEPBaJIOB. UPPAalOHAIBHBIX YPABHEHUH M HEPABEHCTB.
Pewenve 1enbix W ApoOHO- panuoHaNbHBIX | [IpUMEHATH palMOHANbHBIE YpaBHEHHS U
ypaBHEHHI HHEPABEHCTB HEpaBEeHCTBA
JUIL pelIeHWs MaTeMaTH4YecKuX 3agad H
3aJad W3 pPA3NMYHBIX oOOJlacTel HayKu H
peasbHOM KU3HU
2 Oyuknuu u - rpaduku. | 6 @Oynkums, crnocoObl  3amanust  QyHkuuu. | OmepupoBarh  moHsTuaMu:  QyHkowms, | https://resh.edu.ru/
CrerieHp c LEITBIM Bzanmao oOpatHele  QyHkumu. I'paduk | cmocoObl  3amaHus  QyHKOMHM,  B3aWMHO
HoKa3areneM GbyHKIMN. oOpaTHbIe (YHKIHMH, 00JAaCTh ONpENENICHHUs U
Obnacte  ompeneneHHUss W MHOXECTBO | MHOXKECTBO 3HAYeHWH (QYHKIUH, Tpaduk
3HadeHn#t  ¢yHkmun.  Hymn  yHkmum. | ¢dyHKOnM; 9€THOCTP M HEUETHOCTH (YHKIHWH,
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3aIUCHU JEHCTBUTEILHOIO YKCIIA.
Hcnonp3oBanue moaxojsieii (HopMbl 3alucH
JIEUCTBUTENBHBIX YHCEIL

JUISL  pCIICHHWS TNPAKTHYCCKUX  3a7ady M
npeacTaBieHAs JaHHBIX. CTenieHHas (QyHKINA
C HATypaJbHBIM M LENbIM TOKa3areneMm. EE
CBOMCTBa UTPaUK

LEeIbIM [IOKA3aTEeIEM. Hcnonb3oBath
CTaHIAPTHYIO dopmy 3aMMCH
JEACTBUTEILHOIO YHUCIIA.

®opMyJIHpPOBaAThH

U WLIIOCTPUPOBAThL TrpadHuecKu CBOICTBa
CTETIEHHOH (PyHKITHHL.

Beipaxars ¢opmynamMu 3aBUCUMOCTUMEXIY
BEIMYNHAMHU.

Hcnoab3oBarth LHM(ppPOBbIE pecypebl U
MMOCTPOCHUS TPAQUKOB (PYHKINU U UIyUCHHS
HX CBOICTB

Apudmernueckuit KOpeHb 18 Apudmernueckuii  KOpeHb ~ HATypajibHOH | POPMYJIHPOBATD, 3aNMChIBATH B | https://resh.edu.ru/
n—oit CTCIICHHU. creneHu. JlencTaus CHMBOJINYECKOi1 popme
HppanuonanbHbie C apUPMETUICCKAMHU KOPHIAMHU N—OUCTETICHH. ¥ HILTIOCTPHPOBATH IPUMEPAMH
YPABHCHIAH HCPABCHCTBA Pemenne  MppanMoHaNbHBIX  yYPABHEHMH W | cpojicrea kopHs N-0ff cTeleHU. BBIMOIHATD
HEPABCHCTB. peoOpasoBaHus MPPalMOHAILHBIX
CpoficTsa 1 rpaduK KopHs N-olicTeneHu BHIpaKEHHMI. PemaTb  OCHOBHBIE  THIIBI
UPpPAalMOHAJIBHBIX YPaBHEHUH M HEPaBCHCTB.
IpuMeHsITH ISl pelieHust
Pa3IHYHBIX 3aga4 UPPAIMOHATbHBIC
YPaBHEHUS M HEPaBEHCTBA.
Crpoutsb, umMrarh rpaduKk KOpHA N-OU
CTETEHH.
Hcnoab3oBath nM(ppPoOBbIEe pecypebl U
nocTpoeHus rpagukoB QYHKIMH U U3ydeHUS
HX CBOWCTB
®dopMynbl  TPUTOHOMETpPUH. | 22 CuHyc, KOCHMHYC W TaHreHc 4ucioBoro | OmepupoBaTh NMOHATHUSIMHU: cUHYC, KocuHyc | https://resh.edu.ru/
TpuroHomeTpuieckue apryMeHTa. ApKCHHYC, apKKOCHHYC Y TAHTEHC MPOMU3BOJIBHOTO YIIIa.
YpaBHCHHUSI M apKTaHreHC  YHCIOBOTO  aprymeHTra. | Mcmosib30BaTh 3amuch TPOM3BOIBHOTO Yria
TpUroHOMeTpHIECKast OKPYKHOCTb, | uepes oOpaTHbIE  TPUTOHOMETPUYECKUE
OIIpe/ieIeHe TPUTOHOMETPHYECKUX (DYHKUUI | QyHKIHH.
YHUCIIOBOTO apT'yMEHTA. BbInogHITH npeoopa3oBaHus
OCHOBHBIE TPUTOHOMETPHYECKHE (GOPMYIIBL. | TPHTOHOMETPUYECKHUX BBIPAKCHHIL.
[peoOpasoBanue TpuroHomerpuueckux | Pemars OCHOBHBIE THITBI
BBIp@)KCHHUil. PellleHHe TPUTOHOMETPHYECKUX | TPUTOHOMETPUYECKHX YPaBHEHHI
ypaBHEHUH
[MocnenoBarensHOCTH ul|b5 [MocnenoBarenpHOCTH,  CcrOCOOBI  3amanus | OmepupoBaTh moHsTuamu: | https://resh.edu.ru/
HpOrpeccuu MOCIIEJ0BATEILHOCTEH. MOHOTOHHBIE | MMOCNIENOBATENIBHOCTh, — apU(pMeTHYecKas M
MOCIEOBATENbHOCTH. ApupMeTHYecKass U | reoMeTpUyYecKast
reOMETPUYECKasi TMPOTpeccHH. bBecKOHeYHO | mporpeccuw; GECKOHETHO yOBIBafoIIast
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y6LIBaIOHIaS[FeOMeTpI/I‘IeCKa$I mnmporpeccus.

Cymma 0OECKOHEUHO yObIBaroIeH
TeOMETPUIECKOH IPOTrPECCUH.
dopmyna CJIOYKHBIX MPOLICHTOB.

Hcnonp3oBaHne MpPOTpeccHy sl PEIICHUS
peanbHBIX 3a7ad MIPUKIATHOTO XapakTepa

reoMeTpruyIecKas nporpeccus, cymma
0ecKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
HPOTPECCHU.

3agaBaTh MOCJIEIOBATEIBHOCTH PA3INYHBIMU
croco0amm.

IIpumeHsaTb GopmMy.y CJIOKHBIX IPOLEHTOB
A5 pellleHus 3a1a4d U3 PeaIbHOM MPaKTHKH
(c HCTIOJIB30BaHUEM KaJbKYJIATOpA).
Hcnoab3oBarb cBoiicTBa
MOCJIEIOBATEILHOCTEH W TPOTPECcCHil  UIst

peuieHus peanbHbIX 3aJay  MPUKIaJHOTO
XapakTepa
6 [ToBTOpenue, 006o0OmEeHue, | 3 OcHOBHBIC MOHATHS Kypca anreOpsl 1 Hadan | IIpuMeHATL OCHOBHBIE IOHATHS  Kypca
cHUCcTeMaTH3allvs 3HaHUH MaTematuueckoro  aHammza 10  kmacca, | anreOpbl ¥ Hayajd MaTEMaTHYECKOrO aHAIN3a
00001IeHNE JUISL peLlIeHus 3aa4
W CHCTEeMaTH3alvs 3HaHUH U3 pPEANTbHOW KHM3HM W JPYIHX IIKOJIBHBIX
JIMCLIUTLUTAH
OBIIIEE KOJIMYECTBO | 68
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne OcHOBHBIE BU/IbI 1€SIT€IbHOCTH YYALIUXCS DJIeKTPOHHbIE
n/n | HaumenoBanue pasgenoB | KoauvecTrBo IIporpamMHoe coaep:kanue o0pa3oBare/ibHbIE
H TeM Y4eOHOro mpeaMera Jacos pecypchl
Paznen 1
Crenenp ¢ panuoHambHBIM | 12 CreneHp ¢ palnOHATBHBIM DopMyTHPOBATD, 3aMUCHIBATH B | https://resh.edu.ru/
IOKa3aTesIeM. MoKa3aTesieM. CBolicTBa CTEIICHU. | CUMBOJIMYecKOo#i (hopme

[NokazatenpHast  QyHKIUA.
[NokazarenbHbIE ypaBHEHUS U
HEpaBEHCTBA

[IpeoOpa3oBaHue BBIpAKECHUH, COMEPIKAIINX
pauuoHaIbHbIE CTENEHHU.

IToka3arenbHble ypaBHEHUSIM HEPABEHCTBA.
ITokazarenpHast ¢yHKIUSA, €€ CBOWCTBA M

rpadux

U WILIIOCTPHPOBATH NPUMEPaMu
CBOWCTBA CTENCHU.
IIpumensaTe  cBONiCTBA
peoOpPa30oBAHUS BHIPAKESHHIMA.
®opMyJIHpPOBaTh

1 MILTIOCTPUPOBATh rpadguyecku

CBOWCTBA MOKA3aTEIbHON (QYHKIINN.

PemiaTth OCHOBHBIC THITBI ITOKa3aTEIbHBIX
YPaBHEHHMIU HEPABEHCTB.

Hcnoun3oBate muppoBbie pecypebl Ui
nocTpoeHus rpa¢ukoB QyHKIMH W M3ydeHHs
UX CBOUCTB

CTCIICHHU JUIA
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Jlorapudpmudeckas
GbyHKIHS.
Jlorapudpmudeckue
YpaBHEHHSN HEPaBEHCTBA

12

Jlorapudm yycia.
HaTypaJibHbIE JIOTapH (MBI
[IpeoOpa3oBaHue BBIpAKEHHUH, COJEPIKAIINX
Jorapu(mbl.

Jlorapupmuyeckre ypaBHEHUS U HEPaBEHCTBA.
Jlorapudmuyeckast QpyHKIHS, €€ CBOHCTBa H

rpadux

JlecsiTuuHbIe u

®opmyaupoBars, 3amuChIBATH B
CUMBOJIMYeCKoii popme

U WULTIOCTPUPOBATH MPUMEPaMH

CBOMCTBa JIorapudma.

BbInoHATH peodpa3zoBaHus

BBIPaKCHUI, CONEPKAIINX JIOTAPUPMBL.
®opmyaupoBaTh W MLIIOCTPHPOBATH
rpaguyeckH CBOWCTBAa JOTapHUPMHUICCKON
¢ynknun.  PemiaTh  OCHOBHBIC — THIIBI
norapu(MUIECKUX ypaBHEHUN

1 HEPABEHCTB.

Hcnonb3oBaTh uupoBbie pecypesl Uis
HOCTPOEHHUsI TpauKOB (QYHKLIUH U WU3ydSHUS
UX CBOICTB.
3HaKOMHUTBCA €
MaTeMaTHKH

HCTOpHeH  pa3sBUTHSL

https://resh.edu.ru/

Tpuronomerpuueckue
GyHKIMH W WX TpaduKH.
Tpuronomerpuyeckue
HEepaBeHCTBA

Tpuronomerpuueckne (yHKIHH, UX CBOMCTBA
1 TpaQuKH.
[IpuMepsl TPUTOHOMETPHUECKUXHEPABEHCTB

OnepupoBathb

MOHATHEM HNEPUOIUIECKast GyHKIHSL.
Crpourb, aHAIU3MPOBATh, CPaBHHUBAThH
rpauKu TPUTOHOMETPHIECKUX (QYHKIHH.
®DopMyJIHpPOBATH

U WIIOCTpUpPoBaTh rpadguyecku CBOICTBa
TPUTOHOMETPUUECKHUX (DYHKILIHUIL.

Pemats mnpocreimye TPUTOHOMETPUUECKUE
HepaBeHCTBA. Mcnob30BaTh IpauKu s
peIeHns] TPUTOHOMETPUYECKUX HEPaBEeHCTB.
Hcnosn3oBaTh umM(ppPOBBIE pecypebl I
HOCTpPOeHHUsI rpauKOB QYHKIUA U W3ydSHUS
HX CBOWCTB

https://resh.edu.ru/

IIpousBonnas. Ilpumenenue
MIPOU3BOJHOM

24

HenpepsiBuble GyHKunu. MeTon MHTEpBaIoB
JUIL  pellieHus HepaBeHCTB. llpowm3BogHas

¢GbyHKIHN.

leomerpuuecknii u  (QU3HYECKHA CMBICT
MIPOU3BOTHOM.

[MpousBosHbIE  BIEMEHTApHBIX  (YHKIMH.
[IpousBogHas CYyMMBEI, MIPOM3BEICHUS,

YaCTHOTO (PYHKITHA.

IIpumeHeHre NPOU3BOAHON K HCCIIEJOBAHUIO
byHKUINH

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnerne HanboIpIIero

U HaWMEHBIIEro 3Ha4YeHWs (QYHKIMH Ha

OmnepupoBath NOHATHSIMH. HEIPEPHIBHAS
(hyHKIWS; TPON3BOIHAS(DYHKIINH.
Hcnoab30BaTh reOMETpUUECKUN

u  (u3HYECKWd CMBICT TIPOW3BOAHOM IS
pelIeHus 3a1aq.

HaxoauTh  TPOM3BOJHBIC  AJIEMEHTAPHBIX
(GyHKIMH, BHIYMMCIATD IPOU3BOIHBIC CYMMBI,
TIPOU3BEACHHUS, YACTHOTO (PYHKITHIA.
HUcnosb3oBath MIPOU3BOIHYIO bt
HCCIIEeIOBAaHUS (QYHKITNH

HA MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHSITH
pe3yJIbTaThl HCCJIEA0BAHUS K TIOCTPOSHHUIO
rpadukoB. IIpUMEHATH TPOU3BOAHYIO JUIS

https://resh.edu.ru/
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OTpe3Ke.
[IpumMeHeHre TPOU3BOIHOM ISt HAXOXKICHUS
HaMJIy4IIero

peleHus B IPUKJIaIHBIX 3a1a4aXx,

UL ONPeNeNICHWs  CKOPOCTH  Hporecca,
3aJaHHOTO (HOPMYIIOH WK TpadHKOM

HaXO0XJICHUA HanJ1y4qmiero peuicHuA B
NpUKIagHbIX, B TOM 4YHCJIC COLHAJIBHO-
OKOHOMHYCCKHX, 3aJaydax. 3HAKOMHUTBCHA C
HCTOpI/leﬁ pa3BUTUA MaAaTEMaTUYCCKOT'O
aHaJn3a

Wnrerpan u ero | 9 [TepBooOpasnas. TabnuuanepBooOpasHEIX. OnepupoBaTs NMOHATHAMM: IIepBooOpasHas, | https://resh.edu.ru/
IIPUMEHEHUS WHrerpan, reomeTpuyeckuit HUHTErpal.
1 (pU3NYECKUH CMBICI HHTETpaa. HaxoauThs 1epBOOOpa3sHbIC 3IEMEHTapHBIX
Brruncnenne  mHTerpanma < mo  ¢opmyne | GYHKOHN; BBIMMCAATHUHTErpal mo gpopmyJie
Hrerorona—Jleiiounma Hrerorona—Jleiounma.
3HAKOMUTBC €  HCTOpPHeH  pa3BUTHA
MaTEeMaTHYECKOr0 aHaJIH3a
CucteMbl ypaBHCHUIA 12 CHcTeMbl THHEHHBIX YPaBHCHUIA. OnepupoBath NOHSATUSMM: cuctema | https://resh.edu.ru/
Pemenue nmpukiagHeIxX 3a1a4 JIMHEWHBIX ypaBHEHUH U €€ pelleHHUe.
C IIOMOILBIO CUCTEMBI JINHEHHBIXYPaBHEHU. Hcnoab3oBarh CHUCTEMY JIMHEUHBIX
CucteMsl u COBOKYIHOCTHU LENbIX, | YPaBHEHHUH U1 pelieHus
paIyoHaIbHbIX, UppallMOHATBHBIX, | MPAKTUUYECKUX 3a/a4.
MOKa3aTebHBIX, norapupmudecknx | HaxoauTh pemieHHsi MPOCTEHIINX CHCTEM H
YpaBHEHHMH U HEPABEHCTB. COBOKYITHOCTEH pallMOHAIBHBIX YpPaBHECHHN
Hcnons3oBanne rpadukoB (QYHKOHH Ui | M HEPABEHCTB.
pellIeHNs ypaBHEHUI U CUCTEM. Hcnonb3oBath rpadukn  GyHKOMHA Ui
[Ipumenenue YpaBHEHHI, CHUCTEM M | pPELICHUS ypaBHEHUM.
HEpaBEHCTB K PEIICHHI0 MaTeMaThdeckux | MoaeaupoBaTh pealbHBIE CUTYyallid Ha
3a]a4 ¥ 3a]1a4 U3 pa3INyHBIX 00IacTell HAyKH | SI3bIKE ajreOphl, COCTAaBIATH BBIPAXKECHHS,
U peasbHOM KU3HU YpaBHEHHS, HEPABEHCTBA U CHCTEMBI IIO
YCIIOBUIO 3ajauu, HCCJIeI0BaTh
NMOCTPOEHHBbIE MOJAEJHM C HCIIOIb30BaHUEM
anmapara ajareopsl
Hartypampueie wu  1einsie | 6 HatypanbHble W Ieble 4Hcia B 3aqadax u3 | OmepupoBarh NOHATHSAMHU. HatypamsHoe | https://resh.edu.ru/
yyucna pealbHOMN KU3HH. yhcno, nenoe  gucao.  Mcmosib3oBarth
[Ipu3Haky 1eIMMOCTH LIEABIX YUCET NpU3HAKH  JAEIMMOCTH  LENbIX  4YHCed,
pa3ioKeHue yrucia
HA IPOCThIE MHOXUTENH AJIs pellICHUsA3a1au
[loBropenune, o0000menue, | 18 OcHOBHBIE TOHATHS Kypca anreOpbl M Havad | PemaTh mpuMKIagHbIe 3aJa4M U3 PA3IMIHBIX

CUCTEMaTU3alusAa 3HAHUI

MaTeMaTHYeCKOIO aHaJIn3a,
000011IeHIE U CUCTEMATH3aLIMs 3HAHUI

obyacTeii HaykM W peanbHOM IKHM3HH C
MIOMOUIBIO

OCHOBHBIX IIOHATHH Kypca aireOpbl B Hadal
MaTeMaTHYeCcKoro  aHaiau3a.  BbIOupaTth
ONITUMAJIFHBIE CTTOCOOBIBBIYHMCIICHA.
Hcnoab3oBaTh IS peLieHHs
YpaBHEHHS, HEpPaBeHCTBA U

3agav
CUCTCMbI
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ypaBHEHHH, CBOWCTBA (HYHKIIMN
1 rpaKoB

OBIIEE KOJIMYECTBO
YACOB I10 TTPOT'PAMME

102
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PABOYAS ITPOIT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIbBHASA 3AIINCKA

Baxxnocte yueOHOro Kypca reoOMETpMHM Ha YPOBHE CpeAHero ooOiero oopa3oBaHUs
00yCJIOBJI€HAa MPAKTHYECKOW 3HAYMMOCTBIO METAlpPEIMETHBIX U IMPEIMETHBIX pPe3yIbTaTOB
0o0ydeHHs] TeOMETPUU B HAIPABICHUU JIMYHOCTHOTO Pa3BUTHUS OoOydaromuxcs, GopMUPOBaHUs
(YHKIMOHATIBHONH MaTeMaTHU4YeCKOW IPaMOTHOCTH, H3y4YeHHS JPYTUX Y4eOHBIX JAUCIUIUIMH.
PazBute y oOyuaroniuxcs NpaBWIbHBIX TMPEIACTABICHUN O CYIIHOCTH W MPOUCXOKIACHUU
reoMeTpuyYecKuxabCcTpaKui, COOTHOILIEHUU PEATbHOrO0 M  UJEAIBHOIO, XapakTepe
OTPAKECHUAMATEMATUYECKON HAYKOU SIBJICHUHN U MPOLECCOB PEAIBHOIO MUpPA, MECTE T€OMETPUU
B CHUCTEME HAayK M POJII MaTeMaTH4YeCKOI0 MOJAEIUPOBAHUSA B HAYYHOM IMO3HAHUHU UB MPAKTHKE
CrocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS OOYUYAIONIMXCS, a TaKXKe KadecTB
MBILUICHHSI, HEOOXOIUMBIX IJIsl aJanTalil B COBPEMEHHOM oOIecTBe. ['eomerpus siBisiercs
omHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpEIHEro oO0IIero oOpa3oBaHMs, TaK Kak
o0OecrieunBaeT  BO3MOXKHOCTh W3Y4YeHHUS  KaKk  JUCIHMIUIMH  €CTeCTBEHHO-HAy4YHOM
HANpaBJICHHOCTH, TaK ¥ TYMaHUTapHOM.

Jlormueckoe MblluieHHE, GOpMUPYEMOE MPH HM3YYCHHH OOYYArOIIMMUCA MOHSTHIHBIX
OCHOB TEOMETPUU U TIOCTPOCHUHU IICTIOYKH JIOTHUECKUX YTBEP)KICHHH B XOJI€ PEIICHHS
FEOMETPUYECKUX 3aj[ady, YMEHHE BBIIBUTaThb U ONpPOBEpraTb THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPH PEUICHWU 3a/1ad eCTECTBEHHO-HAYYHOTO IIMKIJIA, B YaCTHOCTH M3 Kypca
(bU3HKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEXO00IACTIX
JEeSTENIbHOCTH 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIMAILHOTO OBITHS, (hopMa OTPaKEHUST OKPY>KAIOILIETO MUPA, YCIOBUE YCHEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEeHCTBUTEIIbHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu OOBbEAMHSET pa3Hble BUIBI YUCOHON U TPYIOBOU NESATEIHLHOCTH,
ABIIETCS OJHUM M3 TMpo(deccHOHAIbHO Ba)XXHBIX KayecTB, IOPTOMY akTyallbHa 3ajada
(dbopMHpOBaHUsY 00YYAIOLINXCS IPOCTPAHCTBEHHOTO MBIIIICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBILIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTHYECKOW IEsITeIbHOCTH IO
MHOTHM HaIPaBICHHUSM.

Ilens ocBoeHus mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
o0ydyeHus: — 001Ie00pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pAa3BUTHE OOYYAIOMIMXCS depes
o0ecrieyeHHEe  BO3MOXKHOCTH  TNPUOOPETEHMS M HUCHOJb30BAHUS  CUCTEMATHUECKUX
TE€OMETPUYECKUX 3HAHWUN M JCUCTBUH, CHENU(UIHBIX T€OMETPHH, BO3MOXHOCTH YCIIEIIHOTO
OPOJOHKeHUsT 00pa3oBaHMsI MO  CHEIHAIBHOCTSIM, HE CBS3aHHBIM C  TIPUKIATHBIM
UCTIOJI30BAaHUEM T€OMETPHUH.

[TpuopuTeTHBIMM 3ajjauaMM OCBOEHHsI ydeOHoro kypca «l'eomerpunm» Ha 0a30BOM
ypoBHe B 10-11 kmaccax sIBISIOTCS:

dbopMUpOBaHHE TIPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM KYIBTYpHl U
0CO3HaHHE €€ B3aMMOCBSI3U C OKPY)KAIOITUM MHPOM;

dbopMUpOBaHHE TIPEICTABIEHUS O MHOTOTPpAaHHUKAX W TelaX BpalIeHUS KaK o
BOKHEHIINX MAaTEMAaTHYECKUX MOJEISX, TO3BOJISIOIINX OMHCHIBATE U M3y4YaTh Pa3HbBIC SBICHHS
OKPY’KaIOIIEero MHUpa;

dbopMHpOBaHHE YMEHHs pacllO3HaBaTh Ha 4YepPTEk,axX, MOJNENIX W B PEATbHOM MHUDE
MHOTOTPaHHHUKH U Tella BPALCHUS;

OBIIQJICHUE METOAAMH peIICHWs 3aJa4 Ha TOCTPOSHHWS Ha  H300pakeHUsIX
MPOCTPAHCTBEHHBIX QUTYD;

(dbopMHpOBaHWE YMEHHUSI OIEPHPOBATH OCHOBHBIMH ITOHATHSMH O MHOTOTPaHHUKAX M
Teax BpaIlleHUs ¥ X OCHOBHBIMU CBOICTBaMH;

OBJIQJICHUE aJTOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1ad, (HOpMUPOBAHHE YMEHUS
IPOBOJUTH HECIIOKHBIEC JI0KA3aTENIbHBIE PACCYXKACHUS B XOJIE PEIICHUS CTEPEOMETPHUECKUX
3a]a4 U 3a]1a4 C MPaKTHUYECKUM COZEpKaHUEM;

pa3BUTHE  HMHTEIUICKTYAIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  OOyuarommxcs,
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MO03HABATEJILHON aKTUBHOCTHU, UCCIIEIOBATEIBCKUX YMEHUHN, KPUTUYHOCTH MBILUICHHUS;

¢dopmupoBanre (YHKIMOHATBHOH TPAMOTHOCTH, PEJICBAHTHOM T'€OMETPUH: YMEHHE
pacro3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX MOHITHM, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAlUsAX U MPHU U3YYECHUHU APYTHX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCUMOCTEH M 3aKOHOMEpHOcTeH, (OpMyIHpOBaTh MX Ha S3bIKE I€OMETPUH M CO3/1aBaTh
reOMETPUYECKUE MOJIENIU, MPUMEHATh OCBOCHHBIM T€OMETPUYECKHH ammapar Ui peIieHust
MPAKTUKO- OPUEHTUPOBAHHBIX 3a/lay, MHTEPHPETUPOBATH U OICHUBATh  MOJy4YEHHBIC
pE3yJIbTaTHI.

OTnUYUTENbHON OCOOCHHOCTBIO MPOTPaMMbl [0 T'€OMETPHUM SBJISETCS BKIIOUCHUE B
Kypc CTEpeOMETpHHM B Hauyaje €ro Hu3Yy4eHHs 3a/ay, pellaeMbIX Ha YpOBHE MHTYHUTHBHOIO
MO3HAHUS, U ONpeAeTIEHHBIM 00pa3oM OpraHM30BaHHAs padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT
pPa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKaHHE
MHTYUTHBHBIX TPOILIECCOB, MOTUBUPYETK JATbHEHIIEMY U3YUCHHIO MTPEIMETA.

[Ipenmnourenne oOTHAETCS HATSIHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO €CTb
TEOPETUYECKHE 3HAHUS HWMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEAMETHO- MPAKTHYECKOM
NEeSTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IMPEACTaBICHUM y oOywarommxcs B  Kypce
CTEpEOMETPUHU TIPOBOIMTCS 3a CUET pEeUIeHHs 33JavyHa CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB
U 3a/a4 Ha ONEPUPOBAHME MPOCTPAHCTBEHHBIMU OOpazamu. Co3maHue oOpaza MPOBOAUTCS C
OTIOpPOIl Ha HArJITHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBHSAX OTBJIICUCHHS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 HCXOJIHOTO COJePIKAHUSI.

OCHOBHBIMU cOZEpKATEIbHBIMU JHMHUSIMH yuyeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sBistoTca: «MHororpaHHukuy, «lIpsMble W IUIOCKOCTH B MpOCTpaHCTBe», «Tena
BpaleHus», «BeKTopel U KOOpAMHATHI B MPOCTpaHCTBE». DOPMHUPOBAHUE JTOTMYECKUX YMEHHI
pacnpeaensieTcsl He TOJIBKO MO COJAepKaTeIbHBIM TMHUSAM, HO U MO rojaM oOy4YeHHs] Ha ypOBHE
cpenHero obmero oopa3zoBaHusl.

Copepxanrie oOpa3oBaHMs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3ylbTaTaM OCBOCHHUS
IPOTPaMMBI 110 T€OMETPHH, PACIpeNeIEHHBIM MO0 ToJaM OO0y4YeHHS, CTPYKTYPHPOBAHO TAKHM
o0pa3oM, 4YTOOBI OBJIAJEHHE TI'E€OMETPUUYECKUMHU MOHATHSAMHM M HaBBIKAMH OCYLIECTBISUIOCH
MIOCJIEIOBATEIFHO W TOCTYNATENBHO, C COOJIOJICHHEM NPUHIUIA TPEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIHMCH B OOIIYIO0 CUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN 00yJaromuxcs,
pactupsisi U yrinyOossist e€, o0pa3ysi IpoYHbIe MHO>KECTBEHHBIE CBSI3U.

OOmee 4YMcIO 4YacoB, PEKOMEHJOBAHHBIX JUIsl M3y4deHHs  y4eOHOro Kypca
«"eomerpusi» — 102 vaca: B 10 ximacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 34 gaca (1
4ac B HEJIETIO).
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COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
10 KJIACC

IIpsiMbI€e H JIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE IOHATHS cTepeoMeTpun. Touka, Ipsimasi, INIOCKOCTb, TpocTpaHcTBO. [lonsaTHE
00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCHOMbI CTEPEOMETPUUHU CIIEICTBUS U3 HUX.

B3anMHOe pacnosnokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, NTapalIeIbHbIE U
cKkpemuBaromuecss npsMele. [lapamienpbHOCTs OPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NapaJulebHbIE IIPSIMBIE B IIPOCTPAHCTBE, IAPAUICIBHOCTb TPEX MPSAMBIX, NApAIEIbHOCTb
OPSIMOM M IUIOCKOCTH. YTIJIBI C COHAIpPAaBJICHHBIMH CTOPOHAMH, YIOJI MEXKIY INpPSMBIMH B
npoctpaHcTBe.  llapamienpHOCTh  IJIOCKOCTEH:  IapajuleibHbBIE  IJIOCKOCTH,  CBOWMCTBA
napajieNbHBIX ocKocTel. [Ipocreiimume npocTpaHCcTBEHHBIE (PUTYPHI HA TIOCKOCTH: TETPadap,
KyO, nmapajuiesenumnes], NoCTpOeHUe CeUeHU.

[lepneHUKYIAPHOCTE  IPSAMOM M INIOCKOCTH: IIEPIEHIUKYJSIPDHBIE  IIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC NapauleibHble M IMEPICHIUKYJAPHBIE K IIIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IUIOCKOCTH, TeOpemMa O NPSIMOM IEepIEeHIUKYISIPHOU
IUIOCKOCTH. YTIBl B MPOCTPAHCTBE: YIOJI MEXAY NPSMOM U IJIOCKOCTBIO, JBYI'PaHHBIM Yrodi,
JIMHEHHBIN Yroji JBYI'PAHHOroO yria. lIeprneHauKynsp U HakJIIOHHBIE: PACCTOSIHUE OT TOYKU JI0
IUIOCKOCTH, PAacCTOSHUE OT HpSAMOM /0 IUIOCKOCTH, MpOeKUus (Urypbl Ha IIOCKOCTb.
IlepnenquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK IEPIICHIUKYIISIPHOCTH ABYX IIOCKOCTEN. Teopema
0 TPEX MEPIEHANKYIIAPAX.

MHOrorpaHHUKHU

IlonsiTiE MHOrOIpaHHHKA, OCHOBHBIE D3JIEMEHTbl MHOIOIDAHHUKA, BBINYKIbIE H
HEBBIITYKJIbIE MHOI'OTPAHHUKH, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrosibHas npusma, rpaHu
U OCHOBAHUS MPU3MBI, IpsIMasi U HAKJIOHHAs IIPU3MbI, OOKOBAsl U MOJHAs MOBEPXHOCTb MPU3MBI.
[Tapayenenunesn, IpsAMOYTOJIBHBIA NapajUIeNIeNUIe] U ero cBoicrBa. [Impamuaa: n-yroiapHas
nupampsia, I'paHM M OCHOBaHME IUPaMUAbI, OOKOBas M IOJIHAS IOBEPXHOCTh IHMPAMMJIBL,
OpaBWIbHAas M Yyceu€HHas MNHUpaMuAa. OJEMEHTbl NpuU3Mbl M nupaMuibl. llpaBunbHbIE
MHOTOTPaHHMKU: TOHSATUE MPAaBUIBHOTO MHOTOTPaHHMKA, NpaBUIIbHAS NMPHU3Ma M IIPaBHIbHAS
NUpaMuJia, IpaBUIIbHAs TPEYrojabHas MUpaMUJa U MpaBWIbHBIN TeTpalap, ky0. IlpencraBnenue
O MpaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa’ap, IoAeKadap M ukocadap. CedeHHs NpU3MBI U
MAPaMU/BL.

CuMMeTpHst B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, NMPSAMOM, IIOCKOCTH.
DneMEeHTbl CAMMETPUU B TUpaMuiax, napajuieienuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Brruucrienue 31eMeHTOB MHOTOIpaHHUKOB: péOpa, quaroHan, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NHpaMuibl, T€OpeMa O IUIomaAu yceu€éHHOU nupamuibl. [lonsrue o0 oObEMe.
O06BEM nupaMusl, MIPU3MBI.

[Tono6uble Tena B mpocTtpaHcTBe. COOTHOIIEHHS MEXIY IUIOHIAISIMU MOBEPXHOCTEH,
00BbEMaMu OJJOOHBIX Tell.

11 KJIACC

Tena Bpamenust

[unuuapuyeckass MOBEPXHOCTb, 00pa3yolue IMIMHAPHYECKOM MOBEPXHOCTH, OCh
TMHAPUYECKON TTOBEpXHOCTH. LIMIuHIp: OcHOBaHUS U OOKOBast IOBEPXHOCTH, 00pa3yromias u
0Cb, TUIOIIA/1b OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolyue KOHHYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYEeCKoW moBepxHOcTH. KoOHyC: ocHOBaHHME W BepliMHa, oOpasyromias UM OCh, IUIOIMIAIb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: OOpa3ylolle M BHICOTA, OCHOBAaHUS U
OOKOBast MOBEPXHOCTD.

Cdepa m map: meHTp, paamyc, AHMAMETp, TUIOMIAIbL TOBEPXHOCTH cdeprl. BzanmHoe
pacmoioxeHue cepsl U IUIOCKOCTH, KacaTelnbHasl IIIOCKOCTh K cepe, miomanb cepsl.

N306paxenue Ten BpalleHus Ha IockocTu. Pa3BépTka nuanHapa u KoHyca.

KomOuHanmu Ten BpamieHUsi ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
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cdepsl, cepa, BucaHHasi B MHOTOTPAHHUK, WITU TEJIO BPAILIEHUS.

[Tonstne 006 o0béme. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajienenunenaa u ciaeAcTBus u3 He€. OO0béM 1munmHApa, konyca. O0béM
nrapa ¥ miomajis cepeol.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAIIMU MOBEPXHOCTEH,
00bEMaMH MOJIOOHBIX TEJL.

Ceuenust 1mwiMHApa (mapauieIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapamienibHOE OCHOBAaHHMIO M TPOXOJSINEe uepe3 BEpIIMHY), cedeHus Iapa. Bekropsl u
KOOPJIMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth u B mpoctpaHcTBe. ClI0O)KEHHME U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4duciio. PaznmokeHue BeKTopa Mo TpEM HEKOMIUIaHApPHBIM BEKTOpaM.
[IpaBuno napamienenunena. Pemenne 3amad, CBA3aHHBIX C PUMEHEHHEM IMPABUJI IECUCTBUU C
BekTopamu. [IpsiMoyrosibHasi cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimne 3agaun B KOOpAMHATaX. YTOJI MexXAy Bekropamu. CKalspHOE IPOU3BENCHHE
BEKTOpPOB. BbIYHMCIIEHME YIVIOB MEXAY IPSAMBIMH U IUIOCKOCTAMH. KOOpIMHaTHO-BEKTOPHBIM
METO/ [IPY PEIICHUU FEOMETPUYECKUX 3a]1a4.
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MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyuennss B 10 kjacce 0oOy4aromuics MOJYyYUT CIEAYIOIIME IPEIMETHBIC
pE3yJIbTaThL:

OIIEpUPOBATH MOHATUSMU: TOUKA, IPSMasi, IJIOCKOCTh;

MIPUMEHSATh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PELICHUU T€OMETPUYECKIX
3ajady;

ONEpPUPOBATh TMOHATHAMHU: NAPALICTBHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX U
IUIOCKOCTEH;

KJ1acCU(UIUPOBATh B3AUMHOE PACIIONIOKEHUE MPAMBIX U IUNIOCKOCTEHB MPOCTPAHCTBE;

ONEpPUPOBATh TOHSATHSAMHU: JABYTPAHHBIM yroJl, TpaHW JABYTPAaHHOTO yria, pedpo
JBYTPAHHOIO YIJIa, TMHEWHBIN YToJI IBYTpaHHOTO YIJia, FpaaycHas Mepa IBYrPaHHOTOyTJIa;

OTIEPUPOBATH TIOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH MHOTOTPAHHUK,
3JIEeMEHThl MHOTOT'paHHUKA, TIPABUIBHBIM MHOTOIPaHHUK;

pacro3HaBaTh OCHOBHBIC BUIBI MHOTOTPAaHHUKOB (MHUpaMuja, MPU3Ma, IPSIMOYTOIbHBIN
napasuienenunes, Kyo);

KIaccu(UIUpPOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHHMSA Ui KJIACCH(HUKAINA
(BBIMTYKJIBIE U HEBBIMTYKJIbIE MHOTOTPAHHUKHU, TIPABUIIbHBIE MHOTOTPAHHUKH, MIPSIMbIE HHAKIIOHHBIE
IPU3MBI, TapaJUIeIEIUIIE/IbI);

OMEpUPOBATh MOHATUSMHU: CEKYIasl MIOCKOCTh, CEYEHHWE MHOTOIPAHHUKOB; OOBICHSITH
IIPUHLIMIIBI IOCTPOEHUS CEYEHUH, UCII0JIb3YSl METO/ CJIEIOB;

CTPOUTH CEYEHHUs] MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOIHITH (BHIHOCHBIE) TIIOCKHE
YEepTEXKH U3 PUCYHKOB NPOCThIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

pemiath 3aJaud Ha HAXOXJACHHE T€OMETPUYECKHUX BEJIMYUH 1O obpasuaM Win
QITOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIWTHYECKHE METOIbI MpPH PEHICHHH CTaHJapTHBIX
MaTeMaTUYECKUX 3a7a4y Ha BBIYHMCICHHE PACCTOSHHUNM MEXAY ABYMS TOYKaMH, OT TOYKHU O
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIUMUCS TPSMBIMHU;

pemiaTh 3aJaud Ha HAXOXKJICHHE TE€OMETPUUYECKMX BEIWYMH Mo oOpa3laM Win
QITOPUTMaM, TPUMEHsISI W3BECTHBIE AHATUTUYECKHE METOJbl TpPH PpEIICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7au Ha BBIYMCIECHUE YTIIOB MEXIY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXKIY
IPSIMOM U TJIOCKOCTBIO, MEXY TNIOCKOCTSIMU,IBYTPAHHBIX YIJIOB;

BBIUUCIIATH 0OBEMBI M IUIOIIAAN OBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MUPaMUa) ¢
NpUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOLIEHUS MEXIy IUIOWAAsIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOTPAaHHUKOB;

ONEpUpPOBATh MOHATHSIMH: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETpPHUH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPBI;

U3BJIEKaTh, MPeoOpPa30BbIBATh U MHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeJCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX;

NPUMEHTh TeoMeTpudeckue (aKkTbl [UIsl pPELIEHUS CTEPEOMETPUUYECKUX —3ajad,
IPENOoiaraloIiuX HECKOJIbKO IIArOB PEIIEHHs], €CIM YCIOBHUsS NPUMEHEHHsS 3a/1aHblB SBHOM
dopme;

IPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO- KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPHUUECKHX 3a7ay;

NPUBOANUTH MPHUMEPHl MATEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAE M IKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE;

MPUMEHSITh MOJTYYCHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pPEAbHBIC CHUTYaIlMH U
OPUMEHSATh  HM3Y4YCHHBIE TOHATHS B  TIpOIleCCe  TIOMCKAa  PEHICHHS  MaTeMaTHYeCKH
c(OpMyYITMPOBAHHONW MPOOIEMBbI, MOJEIMPOBATH pEATbHbIE CUTYAIlMM Ha S3BIKE T'€OMETpHH,
UCCJIEIOBaTh MOCTPOEHHBIE MOJENIU C HCIOJIb30BAHWEM TI€OMETPHUUYECKHX IMOHSATHI M Teopem,
anmapara anreOpsl, pelarh MPakKTUYECKUe 3a/1auu, CBSI3aHHbBIE C HAX0XKICHHEM IT'€OMEeTPHUECKUX
BEJIMYMH.

K xoniy o6yuenus B 11 kiacce o0ydaromuiicss HAy4UTCS:
OIICpHUPOBATH IIOHATUAMMU: MUIMHAPHUYICCKAA MMOBCPXHOCTD, O6pa3yIOH.[I/Ie
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UIMHIPUYECKON TTOBEPXHOCTH, LIMIUHAP, KOHUYECKast OBEPXHOCTh, 00pa3yrolie KOHUYECKON
MOBEPXHOCTH, KOHYC, ChepuuecKas MOBEPXHOCT;

pacrmo3HaBaTh Tella BpamieHus (IUIUHAP, KOHYC, cepa u map); OOBACHIATh CHOCOOBI
TIOJTYYCHUS TEJ BPAILICHUS;

KJIacCU(UIUPOBATh B3aMMHOE pACMOJOXKEHUE cQepbl U IUIOCKOCTH; ONEPUPOBATH
MOHSITUSIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA

CerMEeHTa, IIAapOBOIl CJIOM, OCHOBaHUE IIAPOBOTO CJOSA, BBICOTA MIAPOBOTO CJOA,
IapOBOM CEKTOP;

BBIUUCIATH O0BEMBI U IUIOMIAAN MOBEPXHOCTEH TeN BpallleHUsl, T€OMETPUUYECKUX Tell C
npuMeHeHueM Gopmyi;

OIEPUPOBATH TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAaHHBIM B cepy U OMUCAHHBINA OKOJIO
cdepsl, cepa, BliMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS;

BBIYHCIISATh COOTHOIIEHUS MEXKIY IUIOMAJSIMH TOBEPXHOCTEH M 00BEMaMU MOAOOHBIX
TeN,

n300paxaTh M3y4aemble (QUTYPBl OT PYKH W C MPUMEHEHHEM MPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB;

BBITIONHSATH (BBIHOCHBIC) INIOCKUE YEPTEIKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (DUTYP: BUJI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEeJ BPAIICHHUS;

W3BJICKATh, HHTEPIPETUPOBATH U MPEoOPa30BBIBATE MHPOPMAIIHIO O MPOCTPAHCTBCHHBIX
reoMeTpuuecKux GuUrypax, mpeJcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX;

OTIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH JEHCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHHSI BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha 4YUCJI0, OOBICHATH, KAKHMH CBOMCTBAMH OHH 00JI1a1af0T;

MIPUMEHSITH MIPABUIIO MapasuIeTenune1a;

OIIEpUPOBATh TOHATHUSMH: JIEKAPTOBBI KOOPJWHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroll MEXIy BEKTOpaMH, CKalspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB U MPOU3BEJCHHE BEKTOPA HA YHCIIO, YTOJI MEXKAY BEKTOpaMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAIBIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh MJIOCKOCTh YpaBHEHHEM B JEKApPTOBOM cHCTEME KOOPIUHAT;

MPUMEHSITh TeOMeTpUdYeckue (aKThl JUIsl  PEIICHUS CTEPEOMETPHUYECKUX — 3ajad,
MPEONIarafolIuX HECKOJIbKO INaroB PEIICHHs, €CIH YCJIOBHs MPUMEHEHUS 3aJaHblB SIBHOU
dopme;

pemars  OpocTeiine TeOMEeTpUYEeCKHue 3aJadyd Ha  [PUMEHEHHE  BEKTOPHO-
KOOPJMHATHOTO METO/Ia;

pemars 3aJadyd Ha JOKa3aTeNbCTBO MAaTEMaTHYECKHX OTHOIIEHHWH M HaXOXKIECHUE
TEOMETPHUYSCKUX BEJIIMYUH 1O O0pa3lamM WM alfOPUTMaM, TMPUMEHSISI H3BECTHBIC METOIBI TIPH
peIIeHNH CTaHAaPTHBIX MaTEMaTHUYECKHX 3a]1a4;

MPUMEHSITh MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA M JJICKTPOHHO- KOMMYHHKAITHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a7a4;

MPUBOJIUTL TMPUMEPHl MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B TMPHUPOAC W IKU3HH,
pacro3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

MPUMEHSITh TOJTYYCHHBIC 3HAHWS HA MPAKTHUKE: aHAJIM3UPOBATH PEAIbHBIC CHTYaIldH M
OPUMEHSTh U3YyUYEHHBIE TIOHATHS B  TMpollecce TOWCKAa PpEHIeHWs MaTeMaTHYeCKd
c(hOpMYJIMPOBAHHON TIPOOJIEMBI, MOJCIUPOBATh PEAbHBIC CHTYAaIlMH Ha S3BIKE TCOMETPHH,
HCCIIEIOBATh TOCTPOSHHBIE MOJENIU C HCIOJIb30BAHUEM T€OMETPHUYECKHX IMOHSATHI M Teopem,
amnmapara ajnreOphl, pelaTh MPakTHISCKUE 3a7a9H, CBA3aHHbBIC C HAXO0XKJICHHEM IeOMETPUICCKIX
BEJIMYKH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

[NapannenbHOCTh MPSIMBIX U
IUTIOCKOCTEH

TapajulesIbHbIE U CKPELIMBAIOIIUECATIPSMBIE.
[TapannenbHOCTb MPSIMBIX

U IUIOCKOCTEH B MPOCTPAHCTBE: MapajlIeIbHbIE
MpsiMbIe

B NPOCTPAHCTBE;  MapauIeIbHOCTD
MPSIMBIX; MapajieIbHOCTh
TIOCKOCTH. YTIIBI

C COHAINPABJICHHBIMU CTOPOHAMHU; YTOJI MEXIY

TpEX
opsaMoll  u

aHAJIOTUHU.
IMepeuncasiTs BO3MOKHBIE CHOCOOBIPACTIONOXKEHHS
JBYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UXHA MIPUMEPAX.
JlaBaTh onpenesienne

CKPEIIUBAIOMINXCS  NPAMBIX,  (OPMYIHPOBATh
MPU3HAK CKPENUBAIOIINXCS IIPSMBIX

1 IMIPUMEHATH €TI0 IIPU PEHICHUMU3aiay.

Ne OcHOBHBbIE BU/IbI /IESITEILHOCTH YYALIUXCS 0P
n/n | HaumeHoBanue pazgenos | KoauuectBo IIporpammHoe conepxanune
U TeM y4eOHOro npeaMera 4acoB
1 Bgenenue B crepeomerpuo | 10 OCHOBHBIC TIOHATHSI CTEPEOMETPUHU: TOUYKA, | AKTYyaJn3HPOBATh (baxTbI " meronsl | https://resh.edu.ru/
mpsiMasi, INIOCKOCTh, NMPOCTPAHCTBO. IIpaBuna | mIaHUMETPHUHU, peleBaHTHBIE TEME.
n300paskeHHsIHA PUCYHKAX: U300paKeHus IMosy4arts npeacraBieHus
IUTOCKOCTEH, TapajuIebHBIX MpsSIMBIX | O  TIPOCTPAaHCTBEHHBIX  (¢urypax, pa3ompars
(OTpe3KoB), cepeIUHBI OTPE3KA. MIPOCTEUTIIHE TPABIIIAN300paKEeHUS 3TUX QUTYP.
[MonsaTus: mepecekarommecs H3006pakaTh NpsMyIO U INIOCKOCThHA PUCYHKE.
IUIOCKOCTH, IIepecekamomecs mnpsMmas u | Pacmo3HaBaTh MHOTOTPaHHUKH, IMHAPaMHUAY, KyO,
TUTOCKOCTB. HA3bIBATh UX DJICMCHTHL.
3HAaKOMCTBO c MHOTOTpaHHHKamH, | JleJaTp puUCyHOK Ky0a, WHpaMuIbl, HAXOAHUTh
n3o00pakeHue MHOTOI'PaHHUKOB Ha | OUIMOKH B HEBEPHBIX U300PAKEHHUSX.
pUCYHKaX, Ha MPOCKIHMOHHBIX uepTexax. | SHAKOMHUTBCS C CEUCHUAMU,
HauanbHble cBefieHUs 0 Ky0e U MUpaMuzie, UX | ¢ METOAOM CIIEIOB; MCIIOJIB30BATh AN MOCTPOCHUS
pa3BEPTKU CEUeHMsI METOJ CJEIO0B, KPAaTKO 3alHChIBATh IIaru
nu wmomenu. CedeHHS  MHOTOTPAHHHUKOB. | MOCTPOCHHUS CEUCHHUS.
[lonartue o6 akcmomaTHdeckoM IocTpoeHuM | Pacmo3HaBaTh BHI CEYeHHMS M OTHOIICHUH, B
CTEPCOMETPUH: AaKCHOMBI CTEPEOMETPHHM W | KOTOPHIX CEUYCHHE MACNHT pebpa Kyba, HAXOAUTh
CIICAICTBUS U3 HUX IUTIOIIA b CCUCHHS.
Hcnoan3oBaTs momoOWe MpH peENICHUH 3a/ad Ha
MTOCTPOCHUECEYCHUH.
3HAKOMHUTBCH C aKCHOMATHYECKUM ITOCTPOCHUEM
CTepeoMeTpHH,
C aKCHOMaMH CTEPEOMETPUHH CIEICTBUSIMU U3 HUX.
WiunlocTpupoBaTh  akCUOMBI  DUCYHKaMu U
npuMepaMu
13 OKpY’Karomeld 00CTaHOBKH
2 Ipsimpie u miockoctd B | 12 Bzaumnoe PAacIoI0XeHUEe IPsIMBIX B | AKTYaJu3upoBaTh (bakTe u METO/IbI https://resh.edu.ru/
MIPOCTPAHCTBE. MIPOCTPAHCTBE:! IepeceKaromuecs], | IIAHUMETPUH, pEJIeBaHTHBIE TeMe, IPOBOIUTH
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IpsIMBIMH B TIIpocTpaHcTBe. [lapamiensHOCTB
IUIOCKOCTEH:  mapajuledbHble  IJIOCKOCTH;
CBOMCTBamnapaieIbHbIX INIOCKOCTEH.
[pocreiimue npocTpaHcTBEHHbIE (QUTYPHI Ha
IUTOCKOCTH: TETPadap, KyO, mapauieienumnes;
MIOCTPOEHUE CEUEHUN

Pacno3sHaBaTh npusMy, Ha3bIBaTh €E3IEMEHTHI.
CTtponthb ceueHys NpU3MbIHA TOTOBBIX YepTekKax.
IlepeuncasiT BO3MOXHBIE CHOCOOBI B3aWMHOTO
PacIoIoKeHHs OpsMOM M MJIOCKOCTH B
MIPOCTPAHCTBE,  NPUBOJUTH  COOTBETCTBYIOLIME
NIPUMEPHI U3 PEAJIBHOM JKU3HHU.

JdaBatb ompeaeeHHe MapauIeIbHOCTH MPSIMOU U
IIOCKOCTH.

DopMyJIMPOBATh NPU3HAK

napajjieIbHOCTH IPSMOI

U IJIOCKOCTH, YTBEPXKJICHHUE O IpsSMONIepeceueHus
JIBYX IJIOCKOCTEH, MPOXOAAINX qepe3
napajijaeabHbIE MPSIMEBIE.

Pemiate mnpakTHUecKHe 3aJauyd Ha MOCTPOCHHE
CEYCHUU MHOIOTPaHHUKA.

OO0BSICHATH ClIyyall B3aMMHOTO PACHOJIOXKECHUS
IJIOCKOCTEH.

JlaBaThb ompenesieHHe MapaelbHbIX IIOCKOCTEN;
MPUBOJNUTh IPUMEPHl M3 pPEANbHON JKU3HH H
OKpYXKaroIiell O0OCTaHOBKM,  WIIIIOCTPUPYIOLIHE
MapajIeIbHOCTh MIIOCKOCTEN.

HMcnonb3oBaTh IMpPU3HAK [APAJLIEIBHOCTH JBYX
IJIOCKOCTEH, CBOMCTBA MapaliedbHbIX IIOCKOCTEN
IpU peleHuy 3a1ad Ha noctpoeHue. OObSICHATH,
YTO HA3bIBACTCA MapaJlJICJIbHBIM ITPOCKTUPOBAHUEM
U Kak BBIMOJHACTCS MPOCKTHPOBaHHE (GUTryp Ha
TUTOCKOCTb.

HN3o6paxkars B napajuieIbHOM
pa3JIMYHbIE TeOMETPUIECKHE (DUTYPEI.
MopempoBaTh peanbHbIE CHUTyallUd Ha SI3BIKE
TEOMETPHUH, UCCIIEN0BATh NOCTPOCHHBIE MOJENIU

C UCIIOJIb30BaHUEM F€OMETPUUECKUXITOHITHH.
Hcnosb30BaTh NpHu pelIeHNH 3a1a4Ha IOCTPOCHHUE
CEUCHHI TTOHSATHE napaiCJIbHOCTH, IPU3HAKU

H CBOMCTBA apaJiICJIbHBIX NPAMBIXHA IMJIIOCKOCTHU

IIPpOCKIUH

[lepnieHaUKyISIPHOCTD
MIPSIMBIXH IIJIOCKOCTEN

12

IlepneHIuKyISIpHOCTD IPSIMON
U IUIOCKOCTH: NEPHEHAMKYISIPHBIE IPSMBIE B
NIPOCTPAHCTBE, IPSAMBIE MapajyIelIbHbIE U
NIEPIEHIUKYIISIPHBIEK IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH IPSAMON

U IJIOCKOCTH,  Teopema O
MEePIEHANKYIIPHOI

OpAMOH
IJIOCKOCTHU

AKTyaau3upoBaTh (axThI " METOMBI
IUTAHUMETPHUH, peJIeBaHTHBIE TeMe, IPOBOIUTH
aHAJIOTUH.

OO0BSICHATH, KaKOil yroJl Ha3BIBACTCAYTIIOM MEXKIY
MePECeKAIOIIUMHUCS MPSIMBIMH, CKPEITUBAIOIINMICS
IpsIMBIMH B IIpocTpaHcTBe. /laBaTh ompenesieHue
NEPIEHAUKYISIPHBIX OpsIMBIX U TIPSIMOH,

https://resh.edu.ru/
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HepneHuHKmep U HAKJIOHHBIC: PACCTOSAHUC
OT TOYKH [JO IIJIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IIJIOCKOCTH

NePIEHANKYIIPHONK INIOCKOCTH.

HaxomuThb yrisl Mexay

CKpEIIMBAIOIIMMUCS IPSIMBIMU B KyOeu mupaMuze.
IIpuBoauTs NpUMepBl U3 pEATbHON KHU3HU HU
OKpYyKaroIieil 00CTaHOBKH, IUTIOCTPHPYIOIINE
MIEPIIEHAUKYJIAPHOCTB NMPSIMBIXB ITPOCTPAHCTBE

U NEPIIEHANKYIAPHOCTD NPAMOMK IMIIOCKOCTH.
®opmMyIHpPOBATH TPHU3HAK NEPHIEHIUKYIIPHOCTH
MIPSIMOI U TUIOCKOCTH, TIPUMEHATH €r0 HaIIPAKTHKE:
OOBSACHATH

MepIEeHANKYIISIPHOCTH pedpa Kyoa

U JUAroHajly ero rpaHyu, KOTOpas €ro He CONEPIKHUT,
HaxOAWTh MJIMHY JAWaroHanu kyba. Brerumcnsats
BBICOTYIIPAaBUIIbHOU TPEYrOJIbHOU

U IPAaBWIBHOM 4YETBIPEXYTOJIBHOM IHUpaMuj IO
JuinHaM pédep.

Pemarp 3amaun Ha BBIYUCIEHHS, CBS3aHHBIE C
MEPIEHANKYIAPHOCTBIONPSAMON U MIIOCKOCTH,

c HCIOJb30BaHUEM pH peleHun
IUTAHUMETPHIECKNX (PAKTOB

U METOJIOB.

OOBSICHATBH, YTO Ha3BIBAIOT MEPIEHIUKYISIPOM U
HAKJIOHHOU W3 TOYKU K IVIOCKOCTU; IPOEKLIUEN
HAKJIOHHOM Ha  IUIOCKOCTh.  OOBSACHATH, 4YTO
Ha3bIBACTCS PACCTOSHUEM:

OT TOYKH J0 IUIOCKOCTH; MEXKAY Iapajule/IbHBIMU
IUIOCKOCTSIMU; MEKAYTIPSIMOM U MapaJlIeNIbHOM €11
IIOCKOCTBIO; MEXKTY

ckpemuBaomumuca npaMeivi. Haxoaurs 3TH
paccTosHHS B IIPOCTHIX CITydasX B KyOe, mupaMue,
IIpHU3ME.

MopempoBaTh peanbHbIE CHUTyallUd Ha SI3BIKE
TEOMETPHUH, UCCIIEN0BATh NOCTPOCHHBIE MOJENIU

C UCII0JIb30BAHUEM T€OMETPUYECKUX TOHIATHH.
Hcnonb3oBarh Npu  pelIeHMH  337ad  Ha
MoCTpoeHne  ceueHudl  Teopemy  I[ludaropa,
CBOMCTBA NPSIMOYTOJIbHBIXTPEYTOJIbHUKOB

VYriel Mexay HOpsSMBIMA U
IIJIOCKOCTSIMU

10

VYrisl B IPOCTPAHCTBE: YOI MEXIY IPsIMOM 1
IJIOCKOCThIO; JIBYTPaHHBIM yroJj, JHHEHHBIN
yToJI ABYTPaHHOIO yria.

[lepneHauKyISPHOCTD IIOCKOCTEH: MpU3HAK
MEePHEHIUKYJSIPHOCTH ~ JBYX  IJIOCKOCTEH.

AKTyaau3upoBaTh (axThI " METOMBI
IUTAHUMETPHUH, PpEeJIEeBaHTHBIE TeMe, IPOBOIUTH
aHAJIOTUH.

JlaBaTh ompeneneHue yria MexXIy MNOpsSMOH U
IUIOCKOCTBIO, (OPMYJIMPOBaTh TEOpPEMY O TpPEX

https://resh.edu.ru/
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Teopema o Tpéx meprneHANKyIIpax

MepHEeHANKYJIISIpaX U 00paTHYIO K HEH.

HaxoauTh yron Mexay NpsSMOil M INIOCKOCTBIO B
MHOT'OTPaHHHKE,PacCTOSTHUE OT TOYKH J0 MPSIMOH
Ha TUIOCKOCTH, UCIIOJIB3YS TEOPEMY

0 Tpéx nepneHaAuKyisapax. [IpoBoauTs Ha yepTexe
MIEPHEHANKYIISP: U3 TOYKHHA NPSAMYIO; U3 TOUYKH Ha
IUTOCKOCTb.

JlaBaTh omperereHUe IBYTPaHHOTO yIia W €ro
aeMeHTOB. OOBACHATh PAaBEHCTBO BCEX JTMHEHHBIX
YTJIOB IBYTPAHHOTO YTJIa.

HaxoauTh Ha uyepTexe JBYIPaHHBI yroia mpH
peOpe mnupamuibpl, NPU3MBI, apaJUICICIHIE/Ia.
JlaBaTh onpejejieHUe yria MeXIYINIOCKOCTSIMH.
JlaBaTh onpegesneHne

u ¢(opmyaupoBaTh NPU3HAK
NEPNEHIUKYIJISAPHBIXIIOCKOCTEM.
HaxoauTh yriel MeXOy IUIOCKOCTSIMH B KyOe H
TIpaMuze.

Hcnonb30BaTh TpH pEIICHWH 3a/ad OCHOBHBIC
TEOPEMBI ¥ METO/IbI TNIAHUMETPHUH.

MoaennpoBaTh pealbHbBIC CHUTyalUd HA S3bIKE
TreOMETpPHUH, HCCJIEN0BATh TIOCTPOCHHbIE MOJEIN

C MICTIOJIb30BAHUEM I€OMETPUIECKUXITOHSITHH.
Hcnonb30BaTh MpH pellIeHNH 3a/lauHa IIOCTPOCHUE
CEYCHUHM  COOTHOLICHHS B  IPSIMOYTOJIBHOM
TPEYroJIbHUKE

B3aNMHO

MHororpaHHuku

11

IlonaTre MHOTOrpaHHUKA,

OCHOBHBIC DJICMECHTBI MHOTrorpaHHHuKa,
BBIIYKJIBIE M HEBBINYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTpaHHUKA.

[Ipuzma: n-yronbHass mnpu3Ma; TpaHUd U
OCHOBaHUSl NPU3MBI; MpsiMasi U HaKJIOHHAS
MIPU3MEBI; OOKOBast

u MOJIHAS [IOBEPXHOCTD MIPU3MBL.
[Tapannenenunen, IPSIMOYTOJIbHBII
TapajuiesieNuIie]l ¥ ero CBOMCTBRa.

IIupamuza: N-yrosbHas nUpaMuja, TpaHUu |
OCHOBAHHE TMMHUPaAMUIBI, OOKOBass W TIOJHAS

AKTyaIu3upoBaTh (baxTbI " METOBI
IUIAHUMETPHUH, pEJICBaHTHBIE TeMe, NPOBOIUTH
AHAJIOTHH.

JaBatsb ompejeicHHe napajuieNnenunea,
pacno3HaBaTh €ro BUAbI M H3y4aThb CBOMCTBA.
JlaBaThb onpeneneHue NupaMuibl,

PAacno3HaBaTh BUIbI IUPAMUTI,

¢opmyaupoBarh cBoiicTBa péOep, TpaHeH W
BBICOTHI IPaBIJIBHON THUPaMHU/IBL.

Haxoaurtsp niomaab NoaIHOH

1 OOKOBOM TOBEpPXHOCTH mHpamuiasl. JlaBaTh
omnpeaejeHue yCeuy€HHON NUpaMHIbl, Ha3bIBATh €€

TIOBEPXHOCTH 3JIEMEHTHI.

NUpaMuzbl; IOpaBWiIbHasi U yceu€HHas | POpMyJMpPOBATh TEOPEMY

nupamMuaa. 0 IIomany OOKOBOWH MHOBEPXHOCTH NPaBHILHON
OneMeHTHI IIPU3MBIL u nupaMmupbl. | yceu€HHoil  nmupamuasl.  Pemars  3agaun Ha

https://resh.edu.ru/
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HpaBI/IJ'II)HI)Ie IIOHATHC
paBUJIBHOTO

MHOTOIrpaHHUKA, IMpaBujbHasA Ipu3Ma H

MHOTOT'paHHUKU:

MIpaBUJIbHAS MUpaMua; NIpaBUIbHAS
TpeyTroJbHas MupaMuIa

u TIPaBUIILHBIA TeTpasap; KyO.
IIpencraBnenue 0 MIPaBUIIBHBIX
MHOTOTPAaHHHMKAX: OKTa’ap, JMAOJACKa’aAp H
HKOoCca’p.

CuMMeTpust B TIPOCTPAHCTBE: CHMMETPHS
OTHOCHTEJIbHO TOYKH, IPSIMOMW, IUIOCKOCTH.
OneMeHTHl  CHUMMETpUHM B IHpaMHfaXx,
napasyiesienunenax, NpaBHIbHBIX
MHOTOrpaHHUKaXx. Brruucnenue 3J1eMEHTOB
MHOTOTPaHHUKOB: pEOpa, IUaroHaiM, YIJIbL
[Tnomans OGOKOBOH MOBEPXHOCTH M IOJHON
MIOBEPXHOCTH IPSAMONH TPU3MBL,  IUIOUIAAb
OCHOBaHHH, TeopeMa 0 OOKOBOW ITOBEPXHOCTH
MIPSIMO MIPU3MBI. [Tmomane OOKOBOM
MIOBEPXHOCTH M TOBEPXHOCTH IIPABUIBLHON
IIMpaMUbL, TEOpEMa

0 IUIoLaaAM OOKOBOH TOBEPXHOCTH YCEYEHHOM
nUpaMu bl

BBIUMCIICHUE, CBSA3aHHBIC C MUPAMUIAMHU, & TAKKE
3a/1a4il Ha IOCTPOEHUE CEUEHU.

JlaBaTh ompenesieHHe TPHU3MEBI, PACMO3HABATH
BHJBI TPU3M, H300paxaTh IPU3MBI Ha YEPTEKE.
Haxoaursr 1wiomans TMoOJNHOH WM OOKOBOI
TTOBEPXHOCTH TIPU3MBI.

H3yuaTs cooTHOmeHus Jiinepa aius gucia péodep,
TpaHei M BepIIMHMHOT OT PAaHHUKA.

H3yuaTh BHIB MIPABHIHHBIX MHOTOTPAHHUKOB, X
HAa3BaHUAH KOJIMIECTBO TPaHEH.

OOBEMBI MHOTOTPAaHHUKOB

[Mousitne 00 o00BEMe. OO0BEM mHpPaMUIBL,
HPU3MBI

AKTyaIu3upoBaTh (baxTbl " METOBI
IUITAHUMETPHH, PEIeBaHTHBIE TEME.

OO0BSICHATH, Kak M3MEpAITCS OO0BEMBI  Tel,
MPOBOJISl aHAJIOTUIOC U3MEPEHHEM IIIOMA/IEH
MHOT'OYTOJIbHUKOB. ®OpMYJIHPOBATH

OCHOBHBIE CBOICTBA 00HEMOB.

H3yuars, BBIBOIUTh  (opMyabl  o0béMa
MIPSMOYTOJIBHOTO  MAapaJUIeeNueaa, MpU3Mbl U
TTUpaMUIbIL.

Borancasite 006EM IpU3MEL

U TOHMpaMHAbl MO uX d31eMeHTaM. IIpumeHsiTh
00BEM JIJIS pEICHUACTEPEOMETPUIECKHX 3a7ad U
JUTS HAXO0XKICHHSI TeOMETPUIECCKIXBETNIHH.
MopeaupoBaTh peajbHBIE CHUTYallMd Ha S3BIKE
TEOMETPHH, HCCIeI0BATH TOCTPOCHHBIE MOICTN

C MCTIOJIF30BaHIEM T€OMETPHUIECKUXIIOHITHH

https://resh.edu.ru/

IToBTOpEHMUE:
PaCCTOSAHUA U YTJIbI

CECUCHUS,

ITocTpoenue ceueHuiIB MHOIOTPAHHUKE.
Brluncienue paccTosHUil: MeXAy ABYMs
TOYKAaMH, OT TOYKH JO HPSMOMH, OT TOYKH JO

CTpOPlTl) CCUCHUC MHOTOIrpaHHUKa METOJIOM
CJICOOB.

JlaBaTh  omnpegeneHHe  pacCTOSHUS  MEXIY
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IIOCKOCTH; MEXKAY
CKPELIUBAIOIUMHUCA MPSIMBIMHU.

Berruncnenue yrios: Mexmny
CKPCIIMBAIOIIMMUCS  TPSAMBIMH,  MEXAY
MPSAMON M TIIIOCKOCTBIO, JIBYTPAaHHBIX YTJIOB,
YTJIOB MEXTYTIIOCKOCTAMHU

¢durypamu.
HaxoauTh paccTosiHUE MEXIy MNapauIeIbHBIMU

IUIOCKOCTSIMU,
MEX]ly IUIOCKOCTBIO M NapajljiebHON €l MpsMoi,
MEXAY

CKpEIINBAOIIUMHUCA MPSIMBIMH. Crpoutsn
JUHEVHBIA Yrol JBYIPAaHHOTO YIJla Ha 4YepTexe
MHOTOIPAaHHUKA U HAXOJUTh ETOBEINUYUHY.

HaxoauTh  yrael  MeXITy  IUIOCKOCTSMH B
MHOTOTPaHHHUKAX
OBIIEE KOJIMYECTBO | 68
YACOB I10 TTPOTPAMME
11 KJIACC
Ne OcHoOBHbIE BU/BI 1eSITEIBHOCTH Y4alHXCS 20P
n/n | HaumenoBaHue pa3ienoB KoauuecrBo IIporpamMHoe coaep:xaHue
U TeM Y4eOHOro npeaMera 4acoB
1 Tena BpamieHus 12 Cbhepa u 1map: IEHTp, paauyc, AMaMETp; | AKTyaJu3mpoBaTh (akThl U MeTOJbI IanuMeTpuy, | https://resh.edu.ru/

IUIONIagh TOBEPXHOCTH cdeprl. BzamMuoe
pacrionoxxeHue  cepsl M IJIOCKOCTH;
KacaTeslpHasg IUIOCKOCTh K cdepe; miomans
cdepsl.

N3obpaxxkenne cdepsl, MmapaHa IIOCKOCTH.
Ceuenus mwapa

peJIeBaHTHEIC TeMe, NPOBOAMTH aHAJIOTHH.

JaBatb ompeaejsenusi cdepsl U Imapa, X LEHTPA,
panuyca, AuameTpa.
Omnpenensats chepy
OKPY>KHOCTH.
HccnenoBaTs B3aMMHOE paCHONOKEHHE cdepbl U
IJIOCKOCTH, ABYX cdep, HJLIIOCTPHPOBATH 3TO Ha
4yepTexkax U pUCyHKax.

KakK

¢urypy BpamieHus

DopMyIHpPOBaTH OTpeeiCHHE KacaTeJbHON
IUIOCKOCTH K cdepe, CBOHCTBO W  MpPHU3HAK
KacaTeJIbHOUIIIOCKOCTH.

3HAKOMHUTBCA C TEOJC3UYCCKUMHU  JHHUAMH Ha
chepe

[Mummaapryeckas OBEPXHOCTh, 00pa3yone

HHHHHHpI/I‘IGCKOﬁ MOBEPXHOCTH, OCb
HHHHHHpI/I‘IGCKOﬁ IMMOBEPXHOCTH. I_[I/IJ'II/IHI[pZ
OCHOBaHUA n OokoBas IMOBEPXHOCTD,

o0pa3yromnias ¥ 0ch; TIOMAAb

OOKOBOH M TIOJTHOI TOBEPXHOCTH.
N3o6parkenne nuiInHIpa

Ha wiockoct. Pa3zeéprka mummHapa. CeueHns
LUIMHIPA (TUIOCKOCTBIO, MapalIeNbHOH I
MIEPIICHANKYIIPHON OCH IUIIMHAPA)

OOBACHATH, YTO Ha3bIBAIOT LWJIMHIPOM, Ha3bIBATh
ero sneMeHTsl. U3y4aTh, 00BSICHATH, KaK MOJYYHUThH
LWTMHAP ITyTEM BpaleHUs MPSIMOYTOJIbHUKA.

BuIBOANTD, HMCIO0JIb30BATh dopMynBl IS
BBIUMCIICHUS  IUIOMIAAM  OOKOBOW  ITOBEPXHOCTH
IUJIHIpA.

H3yuath, pacno3HaBaTh Pa3BepPTKYLMINHIPA.
H300pakaTh OWIMHAP U €r0 CEYCHHS IJIOCKOCTHIO,
MpOXOJAIIeH dYepe3 €ero ochb, NapajlyieIbHOW WIHN
NIEPIEH IUKYIISIPHOM OCH.

https://resh.edu.ru/
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Haxoputsp miomanu 3tux ceueHuii. MoaeaupoBarb
pealbHble  CUTyallud Ha  A3BIKE  TE€OMETpUH,
HCCJIe0BATh TIOCTPOEHHBIE MOJIeHN C
HCIOJIb30BAHUEM T'€OMETPUUECKUXITOHATHI

Konnueckast  moBepxXHOCTb,  oOpa3syrommne
KOHMYECKOH IIOBEPXHOCTH, OChb M BEpIIMHA
KOHUYECKOU MOBEPXHOCTH.

Komnyc: ocHOBaHMe U BepIInHa,00pasyonas u
0Cb; IUIOIIATE OOKOBOM H  IIOJHOM
MIOBEPXHOCTH. Yceu€HHbli KOHYC:
o0pa3ylomuen BBICOTa; OCHOBAaHMS U OOKOBas
MIOBEPXHOCTb.

UzobpaxkeHne  KOHyca Ha  IUIOCKOCTH.
PasBéprka konyca.

Ceuenus koHyca (IUIOCKOCTbIO, MapaJlIeTbHOM
OCHOBAHHIO,

U TUIOCKOCTBIO, TIPOXOsIIeiiuepe3 BEpIIHHY)

H300pakaTh KOHYC U €ro CEYEHHUs IJIOCKOCTBIO,
NpoxoJsuieil  uyepe3  0oCb, M IIOCKOCTBIO,
NEPIEHAUKYIISIPHOH K OCH.

H3yuars, pacno3HaBaTh pa3BEPTKYKOHYCA.
BeiBOAUTD, HCIO0JIb30BATH dopmynBl I
BBIUMCIICHUS  IDIOMIag  OOKOBOW  ITOBEPXHOCTH
KOHyca.

Haxoaurh miomanu ceyeHul, MpOXOIAlIUX uepes
BEPILUHY KOHYCAWUIH NIEPIEHAUKYIISPHBIX €r0 OCH.
OO0BbsACHATH, Kakoe TeIO Ha3bIBAeTCS YCEUEHHBIM
KOHYCOM.

H3yyaTh, 00BLACHATbL, KaK €ro MOJYy4YUTh IyTEM
BpAILCHUs [IPSIMOYTOJIBHOM Tpamenuu.

BbiBoauTh, NpuUMeHATH GOPMYITY U BEIYHCICHUS
oA OOKOBOHTIOBEPXHOCTH YCEUEHHOTO KOHYyca

https://resh.edu.ru/

KomOunanums Ten BpaimeHus

u MHOTOTPaHHHKOB. MHoOTrorpaHHUK,
OIIMCaHHbIA OKOJIO cdepsl; cdepa, BOUCAHHASL
B MHOTOTPaHHUK HIIN

B T€JIO BpAIEHUS

AKTyaau3MpoBaTh (aKkThl U METOIbI INTAHNMETPHUH,
peneBaHTHBIE TEME, TPOBOIUTH AHAJIOTHH.

PemiaTp cTepeoMeTpuyUecKHe 3aJadl, CBSI3aHHBIE C
TelaM{ BpalIeHUs,, IOCTPOCHHEM CEUYEHHH Tell
BpallleHHs, C KOMOWHAIMSIMHM Tel BpamleHus |
MHOTOTPAaHHMKOB Ha HaXOXXJICHHE T'€OMETPUYECKHUX
BEJIUYHH.

Hcnosib30BaTh NpH pEIICHHH CTEPEOMETPHUYECKUX
3aja4y IJIaHUMEeTpUu4eckue (DakThl ¥ METOMBI 3a/1a4n
Ha BBIUUCIICHHE U JOKA3aTeIbCTBO.

MoaennpoBaTh pealbHbIE CHUTyallMd Ha SI3bIKE
TeOMETPUH, HCCIEeA0BATH IOCTPOSHHBIE MOJEIH C
HCIIOJIb30BAHHEM I'€OMETPHUIECKUXITOHATHH

https://resh.edu.ru/

OOBEMEI TeN

[onsatne 00 o0béMe. OCHOBHBIE CBOICTBa
00BEMOB Tell.

OObéM mmmmHApa, koHyca. OOBEM mmapa u
omas chepsl

AKTYyaJqm3upoBaTh (aKkThl ¥ METOJbI INIAHUMETPHH,
pEIeBaHTHBIE TEME, IPOBOAUTH aHAJIOIUH.
BbiBoauTh, MCHONB30BaTH (QOPMYIBI O0OBEMOB:
MIPU3MBI, HWIMHJPA, TUPaAMH[bl, KOHYCa; YCEUEHHON
NIMpaMUJIbl U YCEUEHHOTO KOHYCa.

Pemare crepeoMeTpuuecKHe 3aJauu, CBSI3aHHBIE C
BBIYHCIIECHUEM 00BEMOB. DopmMyJIHPOBATH
OIpEJICJICHUE IIapOBOr0 CETMEHTA, LIApPOBOIO CIIOS,
mapoBoro cekropa. IIpuMeHATH GopMynBl s
HaXxOXJIeHHs1  00BEMOB  MNIAPOBOTO  CETMEHTa,

https://resh.edu.ru/
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1IapoBOI'o CEKTOpa

[TomoOHBIE TeNa B MPOCTPAHCTBE.
CooTHoleHus MEXY TIOIIAIAMU
MMOBEPXHOCTEH, 00bEMaMU OAOOHBIXTEI

Pemats crepeoMeTpUYeCKUE 3aauu, CBS3aHHBIC C
00BEMOM mapa

U IUIOmanpio chepbl. MomeampoBaTh peaibHbIC
CUTyallid Ha S3bIKC TEOMETPHHU, HUCCIECAOBAThH
MOCTPOCHHBIE MOJIEIN

C HCIOJIb30BAHUEM I€OMETPUICCKUXTOHATHH.
AKTyaau3upoBaTh (akThl U METO/bI INTAHUMETPHUH,
peJIeBaHTHBIE TEME, IIPOBOIUTH AHATIOTHH.

PemiaTh crepeoMeTpUYECKHE 3a/laud, CBSI3aHHBIC C
COOTHOIIICHHEM O00BEMOBH MOBEPXHOCTEH MOTOOHBIX
TEl

B POCTPAHCTBE.

MopenupoBaTh pealibHbIE CHUTYallUM Ha S3bIKE
TEOMETPHH, UCCIICIOBATh IOCTPOCHHBIC MOJICITH

C UCII0JIb30BaHHEM I€OMETPUUCCKUXITOHITHIA

https://resh.edu.ru/

Bekropel u koopauHatel B | 10 Bexkrop Ha miockocTu AKTyaau3upoBaTh (GakTel U MeTobl IiTaHuMeTpun, | https://resh.edu.ru/
IIPOCTPAHCTBE u B npocTpancTse. ClokKeHHe peleBaHTHBIE TeMe, IIPOBOJUTH AHAJIOTUU.
U BBIYMTaHHME BEKTOPOB. Y MHOXKEHHUE BekTopa | OmepupoBaTh MOHATHEM BEKTOPB IPOCTPAHCTBE.
Ha yncio. Pasnoxenue ®opMyIHPOBATH NPABUIO NapajUleleNuneaa MNpu
BEKTOpA M0 TPEM HEKOMIUIAHAPHBIMBEKTOPAM. | CI0KEHUHUBEKTOPOB.
[IpaBuno napannenenunena. CkJ1a1bIBaTh, BLIYUTATH BEKTOPEL,
Pemenue 3agau, cBA3aHHBIX YMHOXKATh BeKTOp Ha uuciao. M3y4ars OCHOBHBIE
C IPUMEHEHUEM IpaBUI  JEHCTBUH C | CBOWCTBA 3TUXOIEPALUiL.
BEKTOPAMH. JaBatb omnpenencHue NPSMOYIOJbHOM CHCTEMBI
IIpsmMoyronpHass cucreMa  KOOPAMHAT B | KOOPAMHAT B IIPOCTPAHCTBE. BhIpasuTh KOOpAUHATHI
npoctpancTBe. KoopanHaTer BEKTOPA YEPEe3 KOOPAUHATHI €70 KOHIIOB.
BekTopa. [Ipocrelinine 3ajaunB KoopAuHatax. | BelBogurh, HcHoab30BaTh  (opmysy  UIMHEL
Yron wmexnay  Bekrtopamu.  CKaJsipHOE | BEKTOpa M PACCTOSHHS MEXIy TOUKaMH.
MIPOU3BEIECHUE BEKTOPOB. BeipakaTh ckangpHOE NPOU3BEACHUE BEKTOPOB
Boruncnenne yrioB Mexay NpSAMBIMH M | 4epe3 HUX KOOPAMHATHI, BBIYUCISATH YrOd MEXAY
IUIOCKOCTSIMH. JBYMS
KoopanHaTHO-BEKTOPHBIN METOJ BEKTOpPaMHU, IBYMS MPSMBIMU.
IIPU PEILIEHUU N€OMETPUYECKUX 3a1a4 Haxomutsb yron Mmexxay npsamoit
U IUIOCKOCTBIO, YIOJI MEXIY ABYMs ILUIOCKOCTSMH
AQHAIUTUYECKUMU METOAAMM.
BbiBOANTB, HCNIOJIBL30BATHL GOpMYy.1y
PacCTOsIHUS OT TOYKU J10 IJIOCKOCTH
IToBTOpenue, oboOmenne u | 7 OcHoBHBIE GUrypHl, (aKTB, TeopeMbl Kypca | PemaTh mpocreiimme 3agadnHa HAX0XKACHNE JIIHH U

cucTeMaTu3aLus 3HaHU IUTAHUMETPUH.  3aJaddl  IUIAaHUMETPUU W | YIJIOBB F€OMETPHUECKUX PHUrypax,
METO/BI UX puMeHATh TeopeMy lludaropa, TeopeMsr CHHYCOB U
peLIeHHus. kocuHycoB. HaxomumTh miomajgs MHOTOYTONBHUKA,
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OcHoBHBIE (GUTYpBI, (DAKTHI, TEOPEMBI Kypca
CTepeoMeTpuH. 3afadd CTEPEOMETPUH U
METOJIbI X PELICHUs

Kpyra.
PacnoznaBath 10m00HBIE  (QUIYpBI, HAaXOAWTH

OTHOIIEHHUS JJINH
M TIJIOIIAJIEH.

Hcnosib30BaTh NpH pEIICHUH CTEPEOMETPHUECKUX
3a1a49 (QaKTHIF METOIBI TUNIAHUMETPUHU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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PABOYAS ITPOTPAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MOSICHUTEJIbHAS 3AIIMCKA

YueOHblii Kypc «BeposSTHOCTP ¥  CTaTHCTHKa» 0a30BOr0  ypPOBHS  SIBISICTCS
IPOJIOJDKCHUEM M Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOTr0 YpOBHS OCHOBHOTO
obmero obpazoBaHus. YUeOHBIM Kypc mNpeaHa3sHayeH s (HOPMHUPOBAHMS Y OOYUAFOIIMXCS
CTaTUCTHYECKOW KYIbTYpPhl U MOHHMMAHHS POJU TEOPUU BEPOSTHOCTEH KaK MaTeMaTHYECKOTO
UHCTPYMEHTA JUISI WU3YYCHHS CIIyYaiHBIX COOBITHH, BEUYMH W TIporeccoB. [Ipu u3ydeHUH
y4eOHOTO Kypca O00OTamaroTcs MPEICTaBICHHUs OOYYAIONMMXCsSs O METOJaX HCCIeIOBaHHS
U3MEHYMBOTO MHpA, PAa3BUBACTCA IMOHMMAHUE 3HAYUMOCTH W OOLIHOCTH MaTeMaTHYECKUX
METOZIOB TO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI.

Coneprkanue y4eOHOro Kypca HanpaBiICHO Ha 3aKpeIUICHUE 3HAHWH, MONYYCHHBIX MPH
U3y4eHHH Kypca Ha ypOBHE OCHOBHOTO OOIIEro o0Opa30BaHUs, U Ha Pa3BUTHE IPEICTABICHUHA O
CIIyUaliHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKAY HHMH Ha BaXKHBIX IIpUMEpaxX, CHKETHI
KOTOPBIX TIOYEPIHYTHl M3 OKpYKAaIOMIero Mupa. B pesymprate y 0Oydarommxcst JOIKHO
cOopMHpOBATHCS TIPEACTABICHUE O HAWOOJee YMOTPEOUTENLHBIX U OOIIUX MaTeMaTHYECKUX
MOJIEIISIX, MCIOJB3YEMbIX Uil OMHMCAHUS aHTPONOMETPUYECKUX M JAeMOrpaduvyecKux BEIUYWH,
MOTPEIIHOCTEH B  Pa3IMYHOTO poJa HM3MEPEHHsSIX, JUIMTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHHI U MPOIIECCOB B OOIIECTBE.

B cooTBercTBHM C yKazaHHBIMH IENISIMU B CTPYKType y4eOHOro Kypca «BeposTtHocTh 1
CTaTUCTHKA» JJIsl YPOBHS CpeIHEro oOmero ooOpa3oBaHMs Ha 0a30BOM YpPOBHE BBIJICICHEI
CJICAYIOIIME OCHOBHBIC COJEp)KaTelibHble JUHHH: «CiydaiiHble COOBITHS M BEPOSTHOCTHY,
«CryyaifHple BEJTMUMHBI M 3aKOH OOJIBIINX YUCEID.

BaxHyro 4Yacth yueOHOro Kypca 3aHUMaeT H3YYEHHE T'€OMETPHYECKOrO0 U
OMHOMHMAJIPHOTO pACIpENeIeHnii H 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTAMH  —
MOKa3aTeIbHBIM U HOPMAIIbHBIM PACIIPEICIICHHUSIMH.

Conepxxanne nuHMK «CirydaifHbIe COOBITHS W BEPOSTHOCTHY» CIY’)KUT OCHOBOH ISt
(GopMUpOBaHUSI TIPENCTABICHUH O paclpeAe]eHUH BEPOSTHOCTEH MEXIY 3HAYCHUSMH
CIlyualiHBIX BEJIMYMH, a TaKXKe JTa JIMHUS HeoOxoauma Kak 0asza Jjs HM3y4YeHHs 3aKoHa
OonpmMX uucenl — (yHIAMEHTalIbHOTO 3aKOHa, JCWCTBYIOIIEro B HPUPOAE U OOIIECTBE U
HUMEIOLIEro Maremathyeckyro ¢opmanuzanuioo. CaMm 3aKoH OOJBIIMX 4YHCEN Ipeajaraercs B
03HAKOMUTENLHOU (hOpME C MUHHMAJIBHBIM HCITOJIB30BAaHHEM MAaTeMaTHUECKOro (hopMain3ma.

TeMmbl, cBSI3aHHBIE ¢ HENPEPHIBHBIMU CITyYalHBIMU BEIMYHMHAMH, aKI[CHTUPYIOTBHUMAHKE
00yJaromuXcsi Ha ONMHMCAHWUM M HM3YYCHUHW CIIyYailHBIX SIBICHHH C TMOMOIIBIO HEMPEPBIBHBIX
¢ynkuuii.  OCHOBHOE  BHUMaHHME  YAENSETCS  IOKa3aTeNlbHOMY W HOPMaJbHOMY
pacnpesieNieHusIM, TIPH TOM  MIPEIoJIaraeTcsi O3HAKOMHUTENbHOE H3y4eHHe Marepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMBIX (PaKTOB.

OO1m1ee ynca0 4acoB, pEeKOMEHOBAHHBIX JUIS M3yueHHs! yueOHoro kypca «BeposTHocTh
u cratuctuka» — 68 gacos: B 10 kmacce — 34 gaca (1 wac B Hememo),B 11 kimacce — 34 yaca
(1 yac B Henen).
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COILEPKXAHUE OBYYEHUSA
10 KJIACC

[IpencraBienue AaHHBIX C MOMOIIBI0 Tabmui U nuarpamm. CpeaHee apu@meTHyeckoe,
MenuaHa, HauOoJpIlleeé ¥ HAaWMEHbIIee 3HAYEHUs, pa3Max, JUCIepCHs M CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyuaitHble KCIIEPUMEHTHI (OTBITBI) M CIy4YailHbIe COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BepositHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOATHOCTH COOBITH.
CrnyvaiiHble ONBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU. BepOsSATHOCTH COOBITHIA
B OIBITaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU.

Onepanuu HaJl COOBITUSIMU: TNepeceueHue, 00beAMHEHNE, MPOTUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOITHOCTEMN.

VYcioBHas BEpOSATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [lepeBo ciydailHOro 3KCIepUMEHTA.
®dopmyna noaHo# BepoaTHOCTU. He3aBucrumMbie COOBITHS.

Komb6unaropnoe npaBuio ymHoxxkeHus. [lepectanoBku u pakropuan. Uucno coueranuil.
Tpeyronbuuk Ilackans. @opmyna ounoma HeroToHa.

bunaphblii cnyyaiiHbIi ONBIT (MCOIBITAHUE), YCIIEX U Heyaaya. HezaBucuMble HCTIBITAaHUS.
Cepusi He3aBUCHMBIX MCHbITaHUN 10 mnepBoro ycnexa. Cepusi HE3aBUCHUMBIX HCIIBITAHUN
bepnyinu.

Crnyuaiinas BenuunHa. Pacnipenenenue BepositHocTel. JluarpaMma pacrpeaesieHus.

[Ipumeps! pacnpeneneHuii, B TOM YHCIe, FTEOMETPHUUECKOE U OMHOMUAIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEJIWYMH: MAaTEMaTUYECKOE OXKUJAHUE,
JIMCTIEPCHS U CTaHJAapTHOE OTKJIOHEeHUE. [[prumepsl MpUMEHEHUsI MAaTEMAaTUYECKOT0 OKUIaHNUs, B
TOM 4YHCIIE€ B 3aJadyaXx M3 TOBCEAHEBHOM JKU3HU. MaremaTtudeckoe OxujaHue OWHApHOUN
CIyyallHOM BeJIWYUHBl. MaTemMaTH4ecKoe OXKHMJIaHME€ CYMMbl CIyYalHbIX  BEJIUYMH.
Marematuueckoe 0>XKHIaHUE U TUCTIEPCUS TEOMETPUUECKOT0 U OMHOMHUATILHOTO PACTIPEICIICHHI.

3aKoH OOMNBIIMX YKCEN U €ro poiib B HayKe, MpUpojie u obiecTBe. BeIOOpOUHBI MeTON
HCCIICTOBaHUM.

[Ipumepsl HENPEPBIBHBIX CIIy4alHbIX BeIWYUH. [IOHATHE O MIOTHOCTH pacHpeneseHUs.
3amaun, TPUBOIANIME K HOPMAIBHOMY PAaCIpEIeICHHIO. [TonsiTne 0 HOpMaIbHOM
pacrpeIeneHuH.

37



INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJjacce oOydaromuiics MOJYyYUT CIAEAYIOIIME TPEIMETHBIC
pe3yibTaThl:

YUTaTh U CTPOUTH TaOIMLIBI U TUArpaMMBl;

ONEpUPOBATh MMOHATUSAMH: CpeldHee apu]MeTrhdyeckoe, MeauaHa, HauOoublIee,
HauMEHbIIIEE 3HaYCHHE, Pa3Max MACCHBA YMCIIOBBIX JAHHBIX;

ONEPHUPOBATH TOHATUAMHU: CIYyYaWHBIM SKCHEPUMEHT (ONBIT) U CIy4allHOE COOBITHE,
3JIEMEHTAPHOE COOBITHE (IJIEMEHTAPHBINA MCXOJ) CIy4yailHOrO OIbITA, HAXOAUTh BEPOSTHOCTH B
OMBITaX C PABHOBO3MOXXHBIMH CIIy4allHBIMU COOBITUSMU, HAXOAUTh U CPAaBHUBATH BEPOSTHOCTH
COOBITHI B M3YUYEHHBIX CIIy4alHbBIX IKCIIEPUMEHTAX;

HaxXoAuTh U (HhOPMYIUPOBATh COOBITUS: MEepeceyeHre U 00bEJMHEHNE TaHHBIX COOBITUH,
COOBITHE, TPOTUBOMNOJIOKHOE TAHHOMY COOBITHIO, TOJB30BATHCSA IuarpaMMmamMu Oiliepa u
(bopMynoi cioxkeHHs BepOATHOCTEN IIPU PELICHUH 3a/1a4;

ONEpPUPOBATH TMOHATHSAMH: YCIOBHAs BEPOSTHOCTh, HE3aBHCHUMBIC COOBITHS, HAXOIHUThH
BEPOATHOCTH C IOMOUIBIO IIPABUIIA YMHOKEHHUSI, C IIOMOILBIO I€PEBA CIIy4alHOTO OIIbITA;

IIPUMEHITh KOMOMHATOPHOE IPABWJIO YMHOXEHMS NPU PEILIEHUHU 3a/ay; ONepUpoBaTh
HNOHSTUAMM: UCIIBITAHUE, HE3aBUCHUMBIE MCIIBITAHUS, CEpUs

UCIBITaHUH, yCIIeX U Hey/aya, HAXOJIUTh BEPOATHOCTH COOBITUI B CEpUU HE3aBUCHMBIX
UCTBITAHUN /10 TEpPBOrO ycCHexa, HAaXOAUTh BEPOSTHOCTH COOBITUH B CEpUM HUCHBITAHUN
bepnyinu;

OIIEpUpPOBATh MOHATHSAMM: CllydaliHas BEIMYMHA, pPAclpeAciieHUE BEPOSTHOCTEH,
JyarpaMma pacipeacieHus.

K xonnmy obOydenuss B 11 kiiacce oOyuaroluiicss NOJYy4YUT CIEAYIOIIUE IMPEIMETHBIE
pE3yJIbTaThI:

CPaBHUBATHh BEPOSATHOCTH 3HAYCHUHN CIIy4alHOW BEJIMYUHBI II0 PACIPENCIICHUIO WIH C
MIOMOUIBIO AHArpaMm;

ONEpUpPOBATh IMOHITHEM MAaTEMaTHYECKOrO0 OXHJaHUS, HPUBOIUTH NPUMEPHI, KaK
IIPUMEHSETCd MAaTEMaTU4eCKOE OXHUAAHWE CIy4yalHOW BEIMYMHBI HAXOAWUTH MAaTEMaTUYECKOE
O’KUJIaHUE 110 JAHHOMY PaclIpeIeIeHUIO;

UMETb MPEJCTABICHUE O 3aKOHE OOJIBIIMX YUCEN; UMETh NPEACTaBICHNE O HOPMAIBHOM
pacrpeieneHun.
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TEMATHYECKOE INTAHUPOBAHHME

10 KVIACC
Ne HaumenoBanue paznenos | Komu- | IIlporpammHoe conepxanue OcHOBHbBIE BUbI JEATEIbHOCTH 250P
/0 | ¥ TeM y4eOHOTo mpeiMeTa | YeCTBO y4dalmxcs
qaCoB
1 IMpencraBieHune qTaHHBIX 4 [pencraBnenre MmaHHBIX ¢ momornsio | M3BaexkaTs nHpopManu0 u3 Tabauiyu quarpamm, | https://resh.edu.ru/
U OTHCaTeNIbHast CTATHCTHKA TabIHI " JrarpaMm. Cpennee | McoIb30BaTh TaONUIBI W AWATPaMMbl IS
apuMeTHIecKoe, MeAnaHa, HanOousplee | MPEACTABICHUS CTATUCTUYECKUX JaHHBIX.
W  HauMCHbIIEE 3HAYeHMsA, pasMax, | HaxoauTh onmcaTenbHbIeXapaKTePHCTHKY TaHHBIX.
JHCIIEpCHs, CTaHAapTHOE OTKJIOHEHHE | BhIIBHraTh, KPUTHKOBATH TMIOTE3BIO XapAKTEPE
YHCIIOBBIXHA0OPOB CIly4alHOW HW3MEHYMBOCTH M OIPEACIAIONINX e
(axropax
2 Cryuvaiinsle OIIBITBI u|l3 Cryyaiinpie dKcrepuMeHTBl (OMBITH) W | BblaedsaTh Ha mpuMepax ciydaiiHbie coObiTus B | https://resh.edu.ru/
CITy4yaiHble COOBITHS, OIBITHI C Clly4aiHble COOBITHSI. OINMCAaHHOM CITy4aiHOM OIIBITE.
PaBHOBO3MOKHBIMU DneMeHTapHbIE COOBITHS (ucxompl). | MOPMYIUPOBATH yCIIOBUSA IIPOBEICHUS
9JIEMEHTAPHBIMU HCXOJIaMU BeposiTHOCTB citydaitHOro coOBITHSI. CIIy4ailHOTO OMbITA.
BepositHocT  coObiTuii B omnbitax ¢ | HaxoauTh BeposSTHOCTH COOBITHI B ONBITaX C
PaBHOBO3MOXKHBIMH 9JIEMEHTAPHBIMU | PaBHOBO3MOKHBIMHU HCXOIAMH.
COOBITHAMH. MoaenupoBaTh ONBITEI C PaBHOBO3MOXKHBIMH
IMpakTHueckas paboTa 3JIEMEHTAPHBIMU HCXO/aMH B XOJI€ MPAKTHYECKOH
paboTHI
3 Omnepanun  Hag  coObITHAMY, | 3 Ornepaunu Haj cOOBITHSIMU: nepecedeHue, | Menmoab3oBaTh IuarpaMmbl Diliiepa u ciioBecHoe | https://resh.edu.ru/
CJIO’KEHNE BEPOSITHOCTEH o0benHEHNE coOBITHH, | omMcaHWe COOBITHH a1 (QOPMYNHPOBKH |
MIPOTHBOIOJIOXKHbIE COOBITHS. n300paskeHus
Juarpammer Diinepa. @opmyna clokeHUs1 | 0ObeIMHEHUS M TepeceueHus coObituil. Pemarhb
BEPOSITHOCTEH 3ala4d C HCIOJIb30BaHUEM (DOPMYIIBI CIIOKEHHS
BEpPOSTHOCTEHN
4 VYcioBHast BEPOSITHOCTb, 1epeBo | 6 VYcinoBHass — BEPOATHOCTh.  YMHOKeHHe | PemiaTh 3agaydm Ha HaxoxjaeHwe BeposTHocTed | https://resh.edu.ru/
Cly4ailHOro OmbITa, (Gopmysa BEpPOSATHOCTEM. Hepeso CIIYy4alHOTO | COOBITHI, B TOM HYHCJE YCJIOBHBIX C IMOMOIIBIO
II0JIHOM BEPOSITHOCTU 9KCIIEPUMEHTA. Dopmyiia IIOJIHOM | JepeBa CIly4alHOTO OIIbITA.
1 HE3aBUCUMOCTb COOBITHI BeposiTHOCTH. He3aBrucuMeble coObITHS OnpeneasiTh HE3aBUCUMOCTh COOBITHIIIO opMyIIe
W 110 OPTaHM3AIMH CIIy4alHOTO OIBITA
5 DJeMeHThl KOMONHATOPUKH 4 KomOunatoproe mnpaBuwino ymHOkeHusa. | Mcnmoab3oBaTh  mpaBWwiio — yMHOXKeHus  Juis | https://resh.edu.ru/
[TepecranoBkn ¥ daxropuan. Ywucio | mepeducieHuss COOBITHH B CIIy4ailHOM OIIBITE.
COYETaHUIl. Tpeyrompuuk  Ilackans. | [Toab3oBaThest  GopMmysoi W TPEYroJLHHKOM
Popmymnabunoma Herorona IMackans Ans onpeneneHus Yucia COuYeTaHuil
6 Cepun MIOCJIE/IOBATENBHBIX | 3 BunapHbIii CITy4aiHbIN onbIT | Pa3dmBaTh CloXHBIC SKCIEPUMEHTBIHA OTAeNbHbIe | https://resh.edu.ru/
UCIIBITAaHUH (ucnblTanue),  ycmex WM Heyjada. | UCHBITaHMS.
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He3zaBucumele UCTBITAHUS. Cepus
HE3aBUCHMBIX HCIBITAaHUM [0 MEpBOToO
ycnexa. Cepus He3aBHCHUMBIX UCIBITAaHUN
bepnymnu.

[IpaxTuueckas paboTa

C MICIIOIb30BaHNEM 3JIEKTPOHHBIXTAOIIHI

OcBanBaTh  NOHATHA.  UCIBITAaHHE, CEpUA
HEe3aBUCUMBIX ucnbITaHuil. IIpuBoANTHL MpUMepHI
CEpUIHE3aBUCHUMBIX UCTIBITAHUMN.

Pemats 3aa4m Ha TIOUCK BEPOSITHOCTEH COOBITHIA
B CEpUMHCIIBITAHUH 10 IEPBOTO yCIIEXa

U B cepusix ucneitanuid bepuynnu. Usyuars B xoxe
NPaKTHYeCKOH padoThl C HCIOJIb30BaHUEM
ANEKTPOHHBIX TAONHI[ BEPOSTHOCTH COOBITHH B
CEepHUsAX HE3aBUCHMBIX UCIIBITAHUI

7 Crygaiinsie BENMUYMHBI  © | 6 Crnyuaiimas BenmumHa. Pacmpenencuue | OcBamBaTh MNOHATHS: ClydaiiHas BenwuwHa, | https://resh.edu.ru/
pacupeneieHus BEPOSATHOCTEH. pacnpezeneHue, Tabuna pacupeneeHus,
Juarpamma pacnpenenenus. Cymma JuarpaMma pacipeeneHus.
U IpOM3BEICHHUE CilydailHbIX BeiauduuH. | IIpuBoaMTL NpUMeEpbl pacnpeicieHui, B TOM
[Ipumeps! pacnpefeneHuil, B TOM YHCIE | YUCIE TEOMETPUYECKOr0 U OHMHOMHAIBHOTO.
reOMeTpUUIEecKoe CpaBHUBATb PaCIPE/ICICHUS CITyYaliHbIX BETHYHH
U OMHOMHMAIIbHOE HaxoauTh 3HaYECHHST CyMMBI
U MPOU3BEMCHUSI CIy4allHbIX BennuiH. CTPOUTHh M
pPacmo3HaBaTh I'eOMETPHYECKOS H OWHOMHAJIBHOE
pacnpeencHue
8 [ToBTOpeHUe, o00o0menue, | 5 OmnmcaTenpHas CTATUCTHKA. I[oBTOPATH N3ydECHHOE
CHCTeMAaTH3aLHs 3HAHUI CiyyaiiHble ONBITBIL M BEPOSTHOCTH | U BBHICTPAMBATH CUCTEMY 3HAHUIA
cydaiiHpIXx  coObrtmil.  Omepanuu  Hax
COOBITHAMH. DIIEMEHTBI
KOMOWHATOPUKH, CEPHH  HE3aBHCHMBIX
WCIIBITAHUN
OBIIEE KOJIMYECTBO | 34
YACOB I10 TTPOTPAMME
11 KJIACC
Ne HaumenoBanue pasnenos | Komu- | [Iporpammuoe conepkanue OCHOBHBIE BUBI AE€ATEIBHOCTH 50P
I/ | ¥ TeM y4eOHOro npeaMeTa | YeCTBO yYaIIUXCS
qaCoB
1 Martemaruueckoe  oxupanue | 4 [Tpumepsl mpuMeHeHHsT MaTeMatudeckoro | OcBamBaTh MOHATHE MaTeMaTHYeCKOrooxkuaanus. | https://resh.edu.ru/

CTy4aliHO! BEJIMYHHEI

OKHMJaHus(CTpaxoBaHKe, JIoTepest).

MaremaTuueckoe — OXHAAHHE  CYMMBbI
CIIy4YailHbIX BEJTUYHUH.

MaremaTtuueckoe 0KHJIaHHE
TCOMETPUYECKOTO U OMHOMHAIHHOTO
pacrnpeaeneHui

IIpuBoauTHL U 06CYKIATH NTPUMEPHI IPUMEHEHHS
MaTEMaTHYECKOTO

OKHMJIaHUSI. Brruncnsare MaTeMaTHYeCKoe
OKUJIaHUE. Hcnosn3oBarh TIOHSITHE
MaTeMaTHYeCKOT0 OXHIAaHUs M €ro CBOICTBa INpH
peIeHnH 3aaad.

Haxoautsb o H3BECTHBIM (hopmynam
MaTeMaTHYECKOe OXKHJAHHE CYMMBI CIIy4alHBIX
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BCJIMYHH.

Haxonutb o U3BECTHBIM dopmynam
MATEMAaTHUUCCKUEC OXKHUIAHHS CIy4alHBIX BEIHYUH,
HUMEIOIUX TeOMETPUIECKOe

1 OMHOMHAJIFHOE pacIpeIeIeHus

Mucriepcuss W craHmapthoe | 4 Jlucriepcuss W cTaHmapTHOE OTKiIOHeHHe. | OcBaMBaTh TIOHATHS: JaWciiepcusi, cranmaprtHoe | https://resh.edu.ru/
OTKJIOHEHUE ciay4aitHoH Hucnepcun T€OMETPUUECKOTO 1 | OTKJIOHEHHUE CIy4allHONBEINYHHBI.
BEIIMYUHBI OUHOMHAIIBHOTOPACTIPEICTCHHUSL. HaxoauTh AUCIEPCHIONO PACTIPEICICHHUIO.
I[MpakTuyeckas pabora Haxoauts 10 H3BECTHBIM (OPMYJaM JHUCIICPCHIO
C MCTIOJTB30BAHUEM DIICKTPOHHBIX TA0IHUIL r€OMETPUIECKOTO
¥ OGMHOMHAJBHOTO PACIPEACICHHS, B TOM YHCIE B
X0/Ie TIPAKTHYECKOUPAOOTHI C HCTIOTb30BAHIEM
9JICKTPOHHBIX TAOJIHUI]
3aKOH GONBIIHX YHCET 3 3akoH GonpiikX YHcel. BpibopouHblii | 3HAKOMUTBCSI ¢ BBIOOpPOYHBIM  MeTomoM | https://resh.edu.ru/
METOJI UCCIICIOBAHHIA. UCCIIEJI0BaHUS. COBOKYIIHOCTH NaHHbIX. 3yyaTh B
[Mpaktuueckas pabota XO[Ie TPAaKTHYECKOW pabOThl C HCIOIb30BAHHEM
C YICIIOJIb30BaHUEM 3JIEKTPOHHBIXTA0JIHI AJIEKTPOHHBIX TaOJUIl MPUMEHEHHE BBIOOPOYHOTO
METO/Ia MCCIICIOBAHHS
HempepsiBHbie crnyvaiineie | 2 [IpuMepsl  HEMpephIBHBIX  ciiydaidHbix | OcBaMBaTh MOHSTHS: HENpEphIBHAS Ciy4aiiHas | https://resh.edu.ru/
BEIMYHHBI (PACIIPEICIICHIA) BEJIMYHH. DyHKIUS IUIOTHOCTH | BEJIMYHHA, HEPEPHIBHOE PACIPEACIICHHE, (YHKIHS
pacrpeneseHus.. PaBHOMEpHOE | IUIOTHOCTHBEPOSTHOCTH.
pacrmpeereHne 1 ero CBONCTBa IpuBoAMTH NPUMEPH HEMPEPBIBHBIX CIIYYalHBIX
BeanunH. HaxoauTs BepOsITHOCTH COGBITHIA
00 JNaHHOW (YHKUMHM [UIOTHOCTH, B TOM YHCIE
PaBHOMEPHOTO PaCTIpe/Ie/ICHUsI
HopwmanbeHoe pacripeenenne 2 3ajaun, NpUBOAIIKME K HOpMaidbHOMY | OCBAaMBATH MOHSATHS: HOpMalbHOEepacpeaenenue. | https://resh.edu.ru/
pacnpenenenuto. DOyHKUMS MJIOTHOCTA U | BhlaeJATh 1O ONMCAHUIO Cily4yaliHble BEJTUYUHBI,
CBOWCTBa HOPMAJILHOTO pacipeesieHUs. pacrpeenéHHble
[Mpaktryeckast paGoTa [0 HOPMaJbHOMY 3aKOHY. I[pHBOIHTH MpHMEpPDI
C MICTIOJIb30BaHUEM 3JIEKTPOHHBIXTA0JIHIL 3azad, IIPUBOISALINX K HOPMaJIbHOMY
pacrpezeseHuio. Haxonuts YHCJIOBBIE
XapaKTePUCTUKH HOPMAaJIBHOTO PACIIpeNesICHUsI 10
U3BECTHBIM (HOpMyIIaM.
Peurarsp 3a/1a4un, CBA3aHHbIE
c OpUMEHEHHEM CBOWCTB HOPMAJILHOTO
pacrpe/eiieH i, B TOM YKCIe
C MCIIOJIB30BAHMEM DIICKTPOHHBIXTAOJIHIL
IMoBropenue, o06obmenne u | 19 [pencraBineHre [aHHBIX C IOMOIIBIO | [IOBTOPSATh HM3y4eHHOE M BBICTPAUBATH CHCTEMY
cucreMarulanus 3HAHUU Ta6J'II/IH )5 auarpamm, onucarteiibHasa 3HAHUH
CTaTUCTHKA, OIIBITHI
C PaBHOBO3MOXHBIMH OJIEMCHTAPHBIMU

(¢{0) 6BITI/IHMI/I, BBIYHUCJICHUC BepOHTHOCTeﬁ
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cOOBITHH ¢ mpuUMeHeHHeM (opMyl U
rpau4ecKuX METO/I0B

(xoopnuHaTHas npsMas, JepeBo,
Juarpamma Diinepa), CIIy4alHbIE
BEJININHBI u pacrpezneneHus,

MaTeMaTHUYECKOE OKUIAHHE CIydalHOM
BEJTMYHHEI

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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