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1. IosicHuTeIbHAS 3aMIMCKA.

PabGouass mporpamma ydeOHOro mnpeamera «maremMaruka» g 10-11 kmacca
MOATOTOBJIEHA B COOTBETCTBUHU C:

1. dbenepanpHbIM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit denepanuu» ot
29.12.2012 r. Ne 2773-@3, B 1EHCTBYIOLIEN PENAKIINY;

2. npukazoM MunoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
yTBepKIeHUU deaepalbHOr0 TOCYAapCTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa
cpenHero oomiero oopaszoBanus» (3aperucrpupoBan 07. 06. 2012 r. N 24480), B
JIEVUCTBYIOLIIEN PENAKIINY;

3. denepanpHO 00pa30BaTELHON MPOTPaMMON CpemHero o0mero o0pa3oBaHuUs,
yrBepkaeHHOM mnpukazom Ne 371 MunucrepctBa mnpocsemeHuss Pocculickoit
Oenepaunu ot 18.05.23, B AEHCTBYIONIEH PEIAKIINY;

4. ¢denepanpHOil pabouei mporpaMMoM IO MaTeMaTHKE CpeIHEro OOIIero
oOpa3oBanus (6a30BbIi ypoBeHb), MOCKBa;

5. mnpukazoM MunuctepcTtBa mnpocsBemeHus Poccuiickoin ®enepanuu 0T
23.07.2025 Ne 551 "OO6 yrBepxkaeHuu (eaeparbHOr0 MEPEUHS AJIEKTPOHHBIX
00pazoBaTelbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJI30BAHUIO MPU peaTu3alluu
UMEIONIUX TOCYIApCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTElbHBIX MPOrpaMM
Ha4yaJabHOTO 00I11eT0, OCHOBHOT'O 00IIIET0, CPEIHETO 00I1Iero oopasoBaHus';

6. METOAMYECKUMHU PEKOMEHJAIUSMU TI0 CHCTEME OIEHKH JIOCTHKCHUS
OOyJalOIIMMUCS  IUIAHUPYEMBIX  PE3yJbTaTOB OCBOCHMSI  0Opa30BaTENIbHbBIX
MPOrpaMm;

7. OCHOBHOU 00pa3zoBaTesbHOM MporpaMMoi cpeiHero odiiero odpazoBanus YUY
OO «IlerpoBckas mKoman,

8. mporpammoit Boctiutanus UY OO «IlerpoBckast mkosiay.

Pabouas nporpamma no yueOHomMy npeamety «Maremarnka» 6a30BOro ypoBHS JUIs
oOyuaromuxcs 10—11 kmaccoB pazpaborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOT'O 00Pa30BaTEILHOTO CTaHJApTa CPEIHEro o0Iero oopa3oBaHus,
C yué€Tom COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MIPEIBABISIEMBIX

K MaTeMaTU4eCcKoMy 0O0pa30BaHWI0, W TPAJAUIMK POCCHMCKOTO 0Opa3oBaHUS.



Peanuzanus mporpaMMbl 00€CIEUMBAET OBIAJCHUE KIFOUYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIIUMU  OCHOBY JUIS CAMOPa3BUTHS U HEMPEPHIBHOTO 0Opa3oBaHMUs,
LIETIOCTHOCTh  OOIIEKYJIBTYPHOIO, JUYHOCTHOTO U IMO3HABAaTEILHOIO Pa3BUTHUS
JUIHOCTH OOYJarOITHUXCS.

B pabGoueii mporpamme yuTeHbl wuaeW U nojoxeHus «KoHuenuuu pa3BUTHS
Maremarnueckoro oopazoBanusi B Poccuiickoit denepanuu». B coorBercTBUuM C
Ha3BaHWEM KOHIICTIMU, MaTreMaThudeckoe 0Opa30oBaHUE [OJDKHO, B YAaCTHOCTH,
PEIOCTABIATh KaXJOMY OOydJaromeMycss BO3MOXHOCTH JOCTHXKCHUSI YPOBHS
MaTeMaTUYeCKUX 3HAHWUN, HEOOXOAWMOIO i JalbHEMIIEeH YCIEIIHOW >XU3HU
B obmiectBe. MIMeHHO Ha perieHHe 3TOM 3a1adM HaieleHa pabodas mporpamma
6a3oBoro ypoBHs. B anoxy mudpoBoi Tpanchopmaiuu Becex cep denoBedeckon
JESTENTPHOCTH HEBO3MOXHO CTaTh OOPa30BAaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOM MaTeMaTH4YeCKOW IOATOTOBKU. YXKE B IIKOJIE MaTeMaThKa CIYXKHUT
OMOPHBIM MPEAMETOM [JII U3YYEHUS CMEXHBIX IUCHUIUIMH, a B XKWU3HU MOCIE
IIKOJIBI PeabHOM HEOOXOIUMOCTHIO CTAHOBUTCSI HEMPEPHIBHOE 0Opa3oBaHUE, YTO
TpeOyeT MOJHOIEHHON 0a30Boi 00111e00pa30BaTeIbHON MOATOTOBKH, B TOM YHUCIIE
U MaTeMaTu4ecKkoil. D10 OOYyCIOBJIEHO TEM, 4YTO B HAallM JHU PACTET YHUCIO
CHEUUAIbHOCTEM, CBSA3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MAaTE€MAaTUKHU:
U B cpepe HSKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTMYECKUX OOJacTiIX, | Jdaxe
B TyMaHUTapHbIX cdepax. Takum oOpazoMm, Kpyr oOydaromuxcs, sl KOTOPBIX
MaTeMaTrKa CTAHOBUTCS 3HAUMMBbIM ITPEAMETOM, CYLIECTBEHHO PACIIUPSIETCH.
[IpakTndeckass MOJIE3HOCTh MaTeMaTUKH OOYCIOBIIEHA TE€M, YTO €€ MPEeaIMETOM
ABISIIOTCS  (DyHJAMEHTAJIbHBIE CTPYKTYpbl HAIlleT0O MHpa: MPOCTPAHCTBEHHbIE
(GOpMBI ¥ KONMMYECTBCHHBIC OTHOIIEHUS OT MPOCTEHINHNX, YCBAaUBaEMBbIX
B HEMOCPEJCTBEHHOM ONBITE, JI0 JOCTAaTOYHO CJIOKHBIX, HEOOXOMUMBIX JUIS
Pa3BUTHUSL HAYYHBIX U TEXHOJOTMYECKHX HCH. be3 KOHKpETHhIX MaTeMaTU4eCKUuX
3HAHUW 3aTPyIHEHO T[MOHUMAaHWUE NPUHIMUIIOB YCTPONCTBA U UCIOJIb30BAHUS
COBPEMEHHOW  TEXHUKH, BOCIPHUATHE W UHTEPOpETallds  pa3sHOOOpazHOU
COLIMAJIbHOM, JKOHOMHUYECKOW, MOMUTUYECKO HHpopManuu, Mainod(ddekTuBHa

IMOBCCOAHCBHAA ITPAKTHUYCCKAA ACATCIBbHOCTD. Ka)KI[OMy YCJIOBCKY B CBOEH KH3HHU



MPUXOJUTCS BBIMOJHITH TOCTATOUHO CJIOKHBIE PACUETHI M COCTABIATh HECIOKHbBIE
QITOPUTMBI, HAXOIWUTh HYXKHBIE (OPMYIbl U MPUMEHATH WX, BIAJETh
MPAKTUYECKUMHU NpUEMAMU T€OMETPUUYECKUX HM3MEPEHUN U MOCTPOCHUM, YUTATh
uH(pOpMaIUIO, TPEICTABIECHHYIO B BUIY TaONWIl, AHarpaMM | rpaduKoB, KUTh
B YCJIOBUSIX HEOMPEIECIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep CaydalHbIX
coObITuii. OTHOBPEMEHHO C pacuiupeHreM chep NpPUMEHEHHs MaTeMaTHKU
B COBPEMEHHOM O0111eCTBE BCE O0JIee BaKHBIM CTAHOBUTCS MaTeMaTUYECKUN CTUITb
MBIIIJICHUSI, TPOSBISIONIMNACA B ONPENCIIEHHBIX YMCTBEHHBIX HaBBbIKax. B
npouecce M3y4yeHUss MaTeMaTUKU B apceHall MPUEMOB W METOJOB MBIILICHUS
YEeJIOBEKa E€CTECTBEHHBIM O0pa3oM  BKIIOYAIOTCS  WHAYKIUS | JSHYKIUSA,
00o00111eH1E Y KOHKpETHU3aIlus, aHaIn3 U CUHTE3, KJ1accuuKaus
U cucTtemarusanus, aoOcTparupoBaHue U aHasorusi. OOBEKTHl MaTEeMaTUYECKHUX
YMO3aKJIIOUeHUH, TpaBujia UX KOHCTPYMPOBAaHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHHUM, CIOCOOCTBYIOT BBIpaOOTKE yMEHUsI (HOpPMYIHPOBATH,
00OCHOBBIBaTh H JIOKa3bIBaTh CYXKJIEHHS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MbllIJIeHue. Benymas ponbs NOpUHAIJISKAT MareMaruke B (popMHpOBaHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS W BOCIUTAaHUW YMEHHUM JeHCTBOBATh
0 33JaHHBIM AJTOPUTMaM, COBEPIICHCTBOBATH W3BECTHBIE U KOHCTPYHPOBATH
HOBBIE. B mporiecce pernieHus 3ajad — OCHOBHOW Y4eOHOW JAesTEIhHOCTH Ha
ypoKax MaTeMaTHKd — DPa3BUBAIOTCS TBOpYECKAas U MPHUKJIAJHAS CTOPOHBI
MblieHuss. OOydyeHue MaremaTuke Aa€T BO3MOXKHOCTH Pa3BUBAaTh Yy y4alluXcs
TOYHYIO, PAallMOHAIBHYIO M MH(POPMATUBHYIO pE4Yb, YMEHHE OTOMparh HaumbOonee
MOJXO/IAIIME S3bIKOBbIE, CHMBOJIMYECKHE, TPaQUUEeCcCKre CPeCTBA sl BhIPAXKECHUS
CYXICHUHN W HAIJISITHOTO WX TpefcTaBieHus. HeoOXonnMbpIM KOMITOHEHTOM OOIIICH
KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHHMH SBIISIETCS 00Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUA JIEWCTBUTEIBLHOCTH, IPEACTABICHUE O MPEAMETE U METO/I€ MAaTEMAaTUKH,
€ro OTIUYMS OT METO/IOB €CTECTBEHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOCHHOCTAX
NPUMEHEHUSI MaTeMaTUKH JJI1 PEIICHUs HAayYHBIX W MPUKIAJAHBIX 3a/ad. Takum
o0pa3oM, MareMaTudeckoe oOpa3oBaHME BHOCHUT CBOM BKJaJ B (popMHpOBaHUE

o0IIIel KyIbTYphI YEeJIOBEKA.



N3yueHne MareMaTvKu CHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
INOHMMAaHUIO KPacOThl U U3SIIECTBA MAaTeMaTHYECKUX PACCYKICHUM, BOCIPUITHIO
reOMETPUYECKUX (OPM, YCBOCHHIO UAEH CUMMETPHH.

HEJIM  M3VUEHMWA  VUEBHOI'O  IIPEJMETA  «MATEMATHUKA»
[TpuopurerHsiMu nensiMmu o0ydeHus: maremaruke B 10—11 kmaccax Ha GazoBoM
YPOBHE SIBJISIFOTCSL:

dbopMupoBaHHE I[EHTPATbHBIX MaTeMAaTUYECKUX MOHATUN (YMCIO, BEITUYMHA,
reoMeTpuyecKas durypa, nepeMeHHasl, BEPOSITHOCTb, byHKIHSN),
00eCeYnBaIOLIMX MPEEMCTBEHHOCTh U NEPCHEKTUBHOCTh  MAaTeMaTH4yeCKOro
00pa3oBaHus 00y4YaIOLTNXCS;

HOABE/ICHUE yUYaIIUXCsl Ha JTOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKA U OKPYKAIOLIEro MHUpa, NOHUMAHUE MATEMaTHKWA KaK 4acTH OOIen
KYJIbTYpbI YEJIOBEUECTBA;

pa3BUTHE  WHTEIUIEKTYaJbHBIX U TBOPYECKHUX  CHOCOOHOCTEH  ydaluxcs,
MO3HABATEIbHOM  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIJIEHUS, UHTEPECA K N3YUEHUIO0 MATEMAaTHKH;

(dopmupoBanre (QYHKUHMOHAIBHOM MaTEMaTHYECKOM TIpPaMOTHOCTH: YMEHUs
pacrno3HaBaTh MAaTEMaTHYECKHUE ACIEKThl B PEAIBbHBIX KU3HEHHBIX CUTYyalUsAX U
Opy M3YyYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HMX Ha $3bIKE MaTreMaTUKU U CO3/aBaTh
MaTeMaTU4YEeCKUE MOJIENH, IPUMEHATh OCBOCHHBIM MaTeMaTW4ecKUi ammapar Jajs
pELICHHs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/la4, WHTEPIPETUPOBATh M OLICHUBATH
HOJTY4YEHHBIE PE3YJIbTaThI.

OcHOBHbIE TUHUM cofiepkaHus Kypca Matemaruku B 10—11 kmaccax:

«Yucna W BbIUMCHEHUS»,  «Anredpa»  («AnreOpanyeckue  BBIPAKCHU,
«YpaBHEHHsI W HepaBeHCTBa»), «Hawama ~ maremarmyeckoro — aHaimuzay,
«l'eomerpusi» («l'eomerpuueckne @urypsl U ux cBoMcTBa», «M3MepeHue
reOMETPUYECKUX BeIMYUH»), «BeposTHOCTh u cTarucTuka». [laHHbIEe JIUHUU
pa3BUBAIOTCA TapaJUIeNbHO, Ka)xJas B COOTBETCTBUM C COOCTBEHHOW JIOIMKOM,

OJHAKO HC HC3aBHCHUMO OJHA OT I[perI;'I, a B TCCHOM KOHTAaKTC U BBaHMOI[efICTBHH.



Kpome »srToro, ux oOBeAMHSET JIOTUYECKas COCTAaBISIONIAs, TPAJAUIIMOHHO
opucymiasi MaTeMaTUKe U IMPOHU3bIBAIOIIAs BCE  MareMaTHyecKue  KypChbl
U COAEep KaTelIbHbIC JIMHWM. CdopmynmupoBaHHOE B OenepaibHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEIHEro o0Iero oOpa3oBaHUS
TpeOOBaHUE «BIaJIEHUE METONaMU JOKAa3aTelbCTB, AITOPUTMAMH PEIICHUS 337139,
yMeHue (pOopMyIMpOBaTh ONPEICIICHUS, aKCHOMBI M TEOPEMBI, IPUMEHSATh UX, MPO-
BOJIUTH JTOKa3aTeJIbHbIC PACCYKICHHUS B XO/I€ PEIICHMS 3a/1au» OTHOCHUTCS KO BCEM
KypcaMm, a (opMHUpOBaHHE JOTMYECKHX YMEHUH pacmpenessercss Mo BCeM Tojam
o0y4deHHs Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHusI.

HEJIN W3YYEHUA VYUEBHOI'O KYPCA «AJITEBPA U1 HAYAJIA
MATEMATUYECKOI'O AHAJIN3A»

Kypc «Anrebpa u Hayajma MareMaTMYeCcKOTO aHaJM3a» SBISETCA OJHUM U3
HamOosee 3HAYMMBIX B IPOrpaMMe CTaplled IIKOJbl, IMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHEeYMBACT HMHCTPYMEHTAIbHYIO 0a3zy s H3y4yeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBI, (GOPMUPYET JIOTUIECKOE U
abCTpakTHOE MBIIIJICHUE Y4YalluXcsi Ha YpPOBHE, HEOOXOJUMOM Uil OCBOCHMUS
KypcOB MH(OpPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.

B pamkax maHHOro Kypca ydaluecs OBJAJI€BAIOT YHHBEPCAJIBHBIM SI3BIKOM
COBpEMEHHOW  Hayku, KoTopas  (OpMYIHpyeT CBOM  JIOCTHDKEHUS B
MareMaTndeckon gopme.

Kypc anreOpepl u Hauajg MareMaTH4YeCKOro aHalii3a 3akja/blBaeT OCHOBY JUIS
YCIIEUTHOTO OBJaJACHUA 3aKOHAMH (DU3MKM, XUMUHU, OHONOrMHM, TOHUMAaHUS
OCHOBHBIX TEHJICHIUA HSKOHOMHUKH U OOIIECTBEHHOM  JKWU3HH, I1O3BOJISIET
OPHEHTHUPOBATHCA B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX,
YBEPEHHO HCIIOJIb30BaTh UX B TIOBCEIHEBHOM KU3HU.

B Toxe Bpems  oBmageHue ~ aOCTPakTHBIMH U JIOTHYECKH  CTPOTUMU
MaTeMaTUu4eCKUMHU KOHCTPYKITUSIMU pa3BUBaeT yMEHUE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb YTBEPXACHMS, HCIOIb30BaTh
00001IeHHEe M KOHKPETH3alMI0, a0CTparupoBaHHE U AHATIOTHIO, (OPMUPYET

KpCaTUBHOC U KPUTUYCCKOC MBIIIJICHUC.



B xone n3yueHust anreOpsl 1 Hadajd MaTeMaTUYECKOTO aHAlIM3a B CTapIleH MIKoie
ydaliecss  TMOJMy4aroT  HOBBIM  ONBIT — pEUIeHUs  NPUKIAJAHBIX  3ajad,
CaMOCTOSITEITLHOTO TIOCTPOCHUS MaTeMaTHIeCKUX MOJCIICH pealbHbIX CUTYAllUHd |
UHTEPIpPETAlMd  TONYYCHHBIX  PEIICHHWM, 3HAKOMSTCS €  MpUMepaMu
MaTeMaTHYeCKUX  3aKOHOMEPHOCTE B  TPHUPOAE, Hayke U B UCKYCCTBE,
C BBIJIAIOIIUMHUCS MAaTEMaTU4EeCKUMHU OTKPBITUSIMUA U UX aBTOPaAMH.

Kypc o6magaeT 3HAuWTEIBHBIM BOCIHTATCIBHBIM ITOTEHIIMAIOM, KOTOPBIH
peanu3yercs Kak 4epe3 y4eOHbI marepuai, CIoCOOCTBYIOMIMK (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUs, TaK W dYepe3 crenupuky y4eOHOU MesaTeIbHOCTH,
TpeOyroieit CaMOCTOSATEITLHOCTH, aAKKypaTHOCTH, MPOAODKUTEILHOU
KOHIIEHTPAIIM BHUMAHUSI U OTBETCTBEHHOCTH 3a TIOJTYYCHHBIN pe3yJbTar.

B ocHoBe meromuku oOydeHus: anreOpe W HayajgaM MaTreMaTHYeCKOro aHain3a
JeKUT JEATEIHHOCTHBIA MpUHIMI 00ydeHUs. B cTpykrype Kypca «Anrebpa u
Hayajga  MareMaTH4YeCcKOro  aHaliM3a»  MOXHO  BBIJICTUTH  CIEAYIOIIUE
cofiep)KaTeIbHO-MeTOquYeCKre TUHUU: «Uucnma W BeIYUCICHUS», «DYHKIIUA U
rpadukny, «YpaBHEHUSI U HepaBeHCTBa», «Havama mMareMaTH4ecKoro aHajan3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE cCOmep:KaTelbHO-METOANYECKUE JTMHUN
U3YYaIOTCSl HAa MPOTSHKCHHUH JIBYyX JIET OOYyYEHHMsI B CTApIICH IIKOJE, €CTECTBEHHO
JIOTIONTHSISI IPYT JIpyra W MOCTENEHHO HACBIMAsCh HOBBIMH TEMaMH U pa3/iciiaMHu.
MOoXHO ¢ YBEpEHHOCTBHIO CKa3aTh, YTO JAHHBIA KypC SIBISIETCS WHTETPATUBHBIM,
MIOCKOJIbKY O0OBeMuHseT B celde coaepaHHe HECKOIbKUX MaTreMaTHYeCKUuX
JTUCIUTUINH:  anredpa, TPUTOHOMETPHS, MaTEeMaTHUYeCKUW aHaiu3, Teopus

MHOXCCTB U Op.

HEJIN U3YYEHUA YUEBHOI'O KYPCA «I'EOMETPHUS»

BaxxHOCTh yueOHOro Kypca reoMETpUU Ha YPOBHE CPEIHEro o0uiero oopa3oBaHus
0o0yCIIOBJIEHA MPAKTUYECKOM 3HAYUMOCTBIO METANPEAMETHBIX U IMPEIMETHBIX
pe3ynbTaToB OOy4YeHUs] TEOMETpPHUM B HANpPABICHUU JIMYHOCTHOTO pa3BUTHUS
oOyyaromuxcs, GopMupoBaHus PYHKIIMOHAIBHON MAaTEMaTH4YEeCKOM IPaMOTHOCTH,

N3YUYCHUA IPYTrUx y‘-Ie6HI>IX JUCIIHUITIINH.



Pazgutne  y ydamuxcsi — NOpaBWIBHBIX  NPEACTABICHUN O CYIIHOCTH W
OPOUCXOXKJIEHUN TEeOMETPUUECKUX aOCTpakluil, COOTHOLIEHUU pPEeaJbHOro MU
WUJICAUTBHOTO, XapakTepe OTPAKEHUS MATEMAaTUYEeCKOW HAyKOM SIBIICHUH U
IPOLECCOB PEANTBHOIO MHpA, MECTE TE€OMETPHUM B CUCTEME HAyK U POIHU
MaTeMaTH4eCKOro  MOJEIMPOBAaHUS B HAyYHOM  [O3HAaHUM U B MIPAKTUKE
crocoOcTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUYallUXCS, a TaKKe
KaQueCTB MBIIIJICHUSI, HEOOXOAUMBIX JUIsl aJalnTallid B COBPEMEHHOM OOIIECTBE.
['eomeTpust sBIsIeTCSl ONHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, TaKk Kak 00€CHeurBaeT BO3MOXKHOCTh M3y4€HHUs KakK JUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, GOPMUPYEMOE TP HU3YYEHHH  OOy4YaroIUMHUCS
MOHATUMHBIX OCHOB TIE€OMETPUM M  IOCTPOCHUM LEMOYKH JIOTHYECKHX
YTBEPXKICHUN B XOAE PEIICHHS TE€OMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTATh
Y OIPOBEPraTh I'MIOTE3bl HEMOCPEACTBEHHO HMCIOJB3YIOTCA IPU PEIICHUU 3a1a4
€CTECTBEHHO-HAY4YHOIO LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpHEeHTHPOBAThCSl B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nactax JeATenbHOCTH 4esioBeka. OpueHTalus YeloBeKa BO BPEMEHH U
POCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHMAJIbHOrO ObiTHs, ¢dopma
OTPaXXEHHUSI OKPYXKAIOLIETO MHpA, YCIOBUE YCHEIIHOTO MO3HAHUS W aKTMBHOIO
npeoOpa3oBaHMsl  JEHCTBUTENbHOCTH. OnepupoBaHHE  NPOCTPAHCTBEHHBIMU
oOpazaMu OObEAMHSET pa3Hble BHABl Y4EOHOM U TPYIOBON JESITEIbHOCTH,
ABJSIETCSl ONHUM U3 TPOQPECCHOHATIHHO BAKHBIX KauecTB, MO3TOMY aKTyaslbHa
3aaua (OPMUPOBAHUS y OOYYaIOUUXCA MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3sHOBUAHOCTH  OOpa3HOTO  MBIIUJICHUS —  CYIIECTBEHHOTO  KOMIIOHEHTa
B IIOJITOTOBKE K IIPAKTUYECKON EATEIbHOCTH 10 MHOI'MM HallPaBICHUSM.

Lenas ocBoenust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOyueHus — 00111e00pa3oBaTeIbHOE U OOIICKYITYPHOE Pa3BUTHE OOYYaIOIINXCS
gyepe3  00ecre4eHHe  BO3MOXKHOCTH  NPUOOpPETeHHs U HCIOJIb30BaHUS
CUCTEMaTHYECKUX TE€OMETPUYECKUX 3HAHUW M JIEWCTBHUM, creuu(UUHbBIX

recoMCTpPHUH, BO3MOXKHOCTH YCIICITHOT'O IIPOOOJDKCHU A 0 6p330BaHI/I$I I10



CTHCIMATILHOCTAM, HE CBS3aHHBIM C TIPUKIAJHBIM HCIIOIB30BAHHEM T'€OMETPHHU.
[Iporpamma 1o reomeTpuu Ha 0230BOM YPOBHE MpeHA3HaYEHA I 00y4YaIOIIUXCs
CpedHEe IIKOIbI, HE WCIHBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHCHHH Ha YpOBHE
OCHOBHOTO 001iero oOpazoBanus. Takum oOpa3zom, oOywaromuecss Ha 0a30BOM
YpOBHE JODKHBI OCBOWTH OOIIME MaTEeMaTHYEeCKHE YMEHUS, CBS3aHHBIC CO
cnenu@UKoi TeOMEeTpUU U HEOOXOJUMBIE NJISi KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YUHUTh TE€OMETPHIO OoJiee ITyOoKo, eciin
B JAJIbHEUIIIEM BO3HUKHET HEOOXOMWMOCTh B F€OMETPHUUECKUX 3HAHUSIX B
podECCHOHATLHON ACSITeTbHOCTU. J{OCTM)KEHUE IeMH OCBOCHHS MPOrPaMMBI
00€CIeunBaAETCs PEIICHNEM COOTBETCTBYIOIINX 3a71ad.

[TpuopureTHBIME 337auaMu OCBOCHUs Kypca «I'eoMmeTpun» Ha 6a30BOM ypOBHE B
10—11 kmaccax SABISIOTCS:

dopMHpOBaHHE TPENCTABICHUS O TEOMETPHH KaK YacTH MHUPOBOW KYIBTYPHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMuUpOBaHKWE TPENCTABICHWS O MHOTOTPAHHHMKAX U TelaX BpAIIEHUA Kak
0 BOKHEHIITUX MaTeMaTUYECKUX MOJIEISIX, MO3BOJSIONIMX OMHUCHIBATH M W3ydaTh
pas3HbIC SIBICHUS OKPY)KAIOIIETO MUPA;

dbopMupoBaHHE yMEHHs DPACIIO3HABATH HA UYEPTEXKAX, MOICTSIX U B PEATHHOM
MHpPE MHOTOTPAHHHMKH W TeJIa BPaICHUS;

OBJIQJICHUE METOJAAMHU PpEIICHUs 3aJlad Ha TIOCTPOCHUS Ha MW300pax CHHUSIX
IIPOCTPAHCTBEHHBIX (DUTYD;

(dbopMupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMH O MHOTOTPaHHUKAX
M Telax BpalleHUs U WX OCHOBHBIMH CBOHCTBAMU;

OBJIQJICHUE aJITOPUTMAMH PEIICHHS OCHOBHBIX THIIOB 3a/1a4;

dbopMupoBaHHEe YMEHHUS MPOBOAUTH HECIIOKHBIE J0KA3aTelIbHbIE PACCYXKIEHUS B
XOIe PpeIIeHUS CTePEOMETPUYECKMX 3aad ®W  3aJa4d C  [PaKTHICCKUM
COZICpKaHUEM;

pa3BUTHE WHTEIUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEW  OOydarommxcs,
MO3HABATCIbHONH  aKTUBHOCTH, HWCCJIENOBAaTeIbCKUX  YMEHHH, KPUTHUYHOCTH

MBIIIJICHUA,



dbopmupoBanre (GYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAaHTHOM T'€OMETPHM:
YMEHHE pacClo3HaBaTh MPOSBICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peabHbIX KU3HEHHBIX CUTYallUSIX U TPU U3YYECHUH APYTUX
y4e€OHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
dbopMyIUpoBaTh UX Ha SI3BIKE TEOMETPUU U CO3/7aBaTh T'€OMETPUUYECKUE MOJIEIH,
IPUMEHSTh OCBOEHHBIM TE€OMETPUYECKHI amnmapar g pEelICHHS MPaKTUKO-
OpPUEHTHPOBAHHBIX 3aj7a4, WHTEPHPETUPOBATH MW  OLICHUBATh IOJTYYEHHBIC
pE3YJIbTaThI.

OEJIN  U3YYEHUA  YUEBHOI'O  KYPCA  «BEPOATHOCTH U
CTATUCTHUKA»

VYuebHslil kypc «BepoITHOCTb U CTAaTUCTHKA» MpEAHA3HAUYEH sl (POPMUPOBAHUS
y O0OydYaromuxcsi CTaTUCTUYECKOM KyJbTypbl M TOHUMAaHUA POJIU TEOPUU
BEPOSITHOCTEN KAK MATEMAaTHMYE€CKOr0O HWHCTPYMEHTA Uil M3YYEHHUs CIIy4alHBIX
COOBITH, BEJIMYMH U TIPOIIECCOB.

IIpn wu3ydeHunm kKypca oOoramarorcs MNPEACTABICHUS YYalluxcsl O METoAax
UCCJIEIOBAaHUSI M3MEHUYHMBOTO MHpA, PA3BUBAECTCS MOHMMAHUE 3HAYUMOCTH U
OOIIIHOCTH MAaTeMaru4yecKuX METOJOB TIO3HAHUSI KaK HEOThEMJIEMON YacTh
COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

ConepxaHne Kypca HalpaBICHO Ha 3aKPEIUICHUE 3HAHUW, MOJYYECHHBIX MpPHU
V3YYECHHHU KypCa OCHOBHOM IIKOJIBI U HA Pa3BUTHE IMPEICTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3AX MEXKIYy HHMHU Ha BaXXHBIX I[PUMEPAX, CHOKETHI
KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOILIEr0 MUPA.

B pesynabrare y oOywarommuxcs JOKHO C(HOPMHUPOBATHCS MPEIACTABICHUE O
HanOosee yrmoTpeOUTENbHBIX M OOIINX MaTEMaTHIECKUX MOJIEIISX, UCTIOIh3YEMBbIX
JUISL  ONMUCAHUS  AHTPONOMETPUYECKMX U JeMorpapuyeckux  BeJIUYHH,
MOTPEUIHOCTEN B Pa3IMYHOTO pPoAa M3MEPEHUsX, JJIUTEILHOCTH Oe30TKa3HOM
paboThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUU U
poIeccoB B 00mecTBe. B COOTBETCTBUU C yKa3aHHBIMU IEISIMU B CTPYKType

y4eOHOro kypca «BepoATHOCTb M CTaTUCTHKa» CpeJHEH IIKOJAbl Ha 0a30BOM
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YPOBHE BBIJICJICHBI CIIECAYIOIIME OCHOBHBIE COEpKATEIbHbIE TMHUN: «ClydaliHbIe
COOBITUS U BEPOSITHOCTHY, «CilydailHble BEIMYUHBI U 3aKOH OOJNBIINX YUCEID.

B coorBeTcTBUM C y4eOHBIM IJJaHOM Ha H3ydeHHe marematuku B 10 kmaccax
OTBENIEHO 5 y4eOHBIX YacoB B Hexento, Bcero 170 uacoB (2 yaca - anrebpa u
Hayajga MareMaTuyecKoro aHaiusa, 2 yaca — reoMeTpus, 1 yac — BEpOSTHOCTb U
craructuka), B 11 kimaccax oTBefieHO 6 yueOHBIX 4acoB B Hemento, Bcero 204 yaca
(3 yaca - anreOpa ¥ Ha4yaJla MaTEMaTUYECKOrO aHan3a, 2 yaca — reoMeTpus, 1 yac

— BEPOSITHOCTh U CTaTUCTHUKA).

2. CoepxxaHue y4eGHOro Kypca.

AJredOpa U HAYAJIA MATEMATHYECKOT 0 AHAJIN3A

10 xiace

Yuciaa 1 BbIYMCICHUSA

PanmonaneHple unciaa. OOBIKHOBEHHBIE W JAECATUYHBIE JApOOHM, MPOLEHTHI,
OECKOHEUHbIE IIEPUOANYECKHE Ipoou. Apudpmernueckue OIlepaluu
C pallUOHATBHBIMM  YHCIIAMHU,  [peoOpa3OBaHUsI  YHCIOBBIX  BBIPAKCHUH.
[IpumeHnenue apoOeil U MPOLIEHTOB [UIsl PELIEHUs MNPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIENM 3HAHUM W PEAIbHOM JKU3HU. JIEHCTBUTEIBHBIC YMCIIA.
PauvonanbHple W WppalMoOHalbHbIE 4Hcla. ApudMETHUYECKHe olepaluu
C ICUCTBUTENbHBIMUA  yuciaaMH.  [IpuOmukEHHBIE  BBIYUCICHHS,  MpaBUiia
OKpYTJIEHUs, TPUKHUJIKA U OLEHKa pe3yibTaTa BblUHCICHUW. CTENeHb C ILENbIM
nmokazareneM. CranmaptHas  Gopma  3amucd  JEHCTBUTEIBHOTO  YHCHIA.
Hcnonb3oBanue mnoaxoxasmer Gopmbel 3amucu  JEHCTBUTENBHBIX YHUCET JUIS
pelIeHus] MPaKTUYECKUX 3aJad M TPEACTABICHUS MaHHBIX. ApumeTnyeckuit
KOpPEeHb HaTypaibHOW creneHu. JlelcTBuss ¢  apudMETHUUYECKUMHU KOPHSIMHU
HaTypaibHOW cTeneHn. CHHYC, KOCMHYC M TAHI€HC YHCIOBOTO AapryMEHTA.
ApKCHHYC, apKKOCUHYC, apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnecTBa u TOXICCTBEHHbIC npeoOpa3oBaHusl. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BbIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE (HOPMYIIHI.
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VYpaBHeHHE, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. MeTon
UHTEpBaJIOB. PemieHune 1enbix W ApOOHO-pAIlMOHANBHBIX  YpaBHEHUW U
HEpaBEHCTB. PemieHne HppanmoHaNbHBIX YpPaBHEHUM W HEpPaBEHCTB. PereHune
TPUTOHOMETPUUYECKUX YypaBHEHUH. [IpruMeHeHMe ypaBHEHUHM W HEPABEHCTB K
pEeIIEHUI0 MaTEeMaTHMYECKUX 3aJad | 3aJad W3 pas3JIMuHbIX oOOJlacTe HayKu
Y peaJbHOU KU3HU.

DYyHKUMHN U TPpaPUKHU

Oyukius, cmocoObl 3aganus GyHkiuu. ['paduk dyaxiuu. B3anmHo oOpaTHbBIC
¢yakuuu. OOnacTh oONpefesieHuss W MHOXKECTBO 3HadeHUM QyHkuuu. Hynm
dbyrakiun. [IpoMexyTku 3HAKOMOCTOSTHCTBA. UETHBIE W HEUETHBIE (YHKIIWU.
CreneHHast (yHKIMS C HATypalbHBIM M II€JIbIM ToKa3aTeneMm. EE cBoiicTBa u
rpajpuk. CBoiicTBa W TpaduK KOpPHS N-OH CTemeHW. TpuroHOMEeTpHuecKas
OKPYXHOCTb,  OIpEJACIICHUE TPUTOHOMETPUYECKUX  (PYHKIUMHA  YUCIOBOTO
apryMeHTa.

Hayana maTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTenIbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBATEIbLHOCTENH. MOHOTOHHBIE
MOCJICIOBATEIbHOCTH.  ApudmeTnyueckass W TeOMETpUYecKas IPOrpPECCHUH.
beckoneuno yOwIBatomias reomerpuyeckas mporpeccus. Cymma OECKOHEYHO
yObIBatoliell reoMmerpuyeckoid mporpeccuu. dopmyna CIOXKHBIX IPOIICHTOB.
Hcnonb3oBanue mnporpeccuu sl PELICHUS pealbHBIX 3374a4  IPUKIIAJHOIO
Xapakrepa.

MHoxecTBa U JIOTHKA

MHOX€ECTBO, oOlepald Haj MHOXecTBamu. Jlumarpammbsl Jisiepa—BeHHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJisi ONHUCAHUSA PEATbHBIX
IPOIECCOB U SIBJICHUH, MPU PEUICHUW 3a7a4 U3 JPYTUX Y4eOHBIX MPEIMETOB.
Onpenenenne, Teopema, CIECACTBUE, 1OKA3aTEIbCTBO.

11 knace

Yucjia v BLIYHUCICHUSA
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HarypaneHble u nensle uncna. Ilpu3naku nenumoctu nensix yucen. CTeneHs ¢
palMoHaIbHBIM NoKazareneM. CpoiicTBa crenenu. Jlorapudpm uncna. JlecaTuunbie
U HaTypaJbHbIE JOTaprU(PpMBbI.

YpaBHeHUsI 1 HEPABEHCTBA

[IpeoOpa3zoBanue BhIpakeHUH, coaepxammx Jgorapudmel. Ilpeodpa3oBanue
BBIPQKEHUM, COJIEPXKAILIMX CTENEHU C palMOHAIBHBIM NOKazarenem. lIpumepsr
TPUTOHOMETPUYECKUX HEpaBeHCTB. [loka3arenbHble ypaBHEHUS W HEPABEHCTBA.
Jlorapupmuyeckue ypaBHEHHUS U HepaBeHCTBA. CHCTEMBbl JTMHEHHBIX YpaBHEHUU.
Pemenne npukiaanHeIX 3alad C  IOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUI.
CucreMbl M COBOKYHNHOCTH pAalMOHAJbHBIX YpPaBHEHWA M  HEPaBEHCTB.
IIpumeHeHne ypaBHEHUM, CHCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX
3a7a4 U 3a]a4 U3 Pa3IMuHbIX 0071acTel HAYKH U PealbHOM KU3HHU.

DOyHkuuu U rpapuku

Oynkuusa. I[lepuoanueckue QyHkuuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKITHH.
MakcumMyMbl U1 MHUHUMYMBI (QyHKUuMU. Haubosblnee W HauMeHbIlIee 3HAYEHUE
byHKIIMM Ha TpoMexyTKe. TpuroHoMerpudyeckne (QyHKIMU, WX CBOMCTBa
u rpaduku. IlokazarenbHas u Jorapudmuyeckas (yHKUHHA, UX CBOKMCTBA H
rpadpuxu. HWcnomp3oBanue rpadukoB GYHKIMUA [JIs PEIICHUS YpaBHEHUN U
JAUHENHBIX cucteM. lcnonp3oBanue rpa@ukoB (QYHKUUMNA 1 UCCIENOBaHUS
IIPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IIPU PELICHUM 3aJa4 U3 IPYrux
y4EOHBIX MTPEAMETOB U PEAJIbHOM JKU3HMU.

Havasia MaTeMaTH4eCKOro aHaJIn3a

HenpepsiBHble (pyHKIMH. MeTon UWHTEpBAOB I PELICHUS HEPAaBEHCTB.
[IpousBoanast Qynkumu. ['eomeTpudeckuii U PU3NUECKUII CMBICT MPOU3BOTHOM.
[IpousBoaHble 31eMEHTApHbIX (GYHKIUH. DOpMynbl HaXOXKICHHUS IPOU3BOIHOM
CyMMBI, MNpPOU3BEIEHUS U YacTHOro (QyHkuui. IIpumeHeHune mNpPOU3BOIHOM
K HCCIIEIOBAHUIO (DYHKIMI HAa MOHOTOHHOCTb M 3KCTpeMyMmbl. Haxoxxnenue
HauOONbIIEr0 W HaWMEHBLIEro 3HadeHHs (YHKIUM Ha oTpeske. [IpumeHeHue
IIPOU3BOJHOM JUIsI HAXOXKIACHUSI HAWJIy4dIIEro PElICHHs B NPHUKIAAHBIX 3a4a4ax,

JUTSL ONPEJICTICHUS] CKOPOCTH TMpoIlecca, 3aJaHHOro (opMyJIod WU TpaduKoM.
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[lepBooOpaznas. Tabiuua nepBooOpasHbix. MHTerpan, ero reoMeTpuuecKkuilt u

dbusnueckuii cmpici. Berancnenue nnrerpaia no gopmyne Hetorona—IJleibnuiia.

I'eomeTpust

10 knace

IIpsiMble M IUIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE TIOHATUA cTepeoMeTpuu. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00  aKCMOMAaTHYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUM U CJEACTBUS U3 HUX.

B3anmHOoe  pacmonokeHwe — OpsAMBIX B IPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
NapaJUleIbHbIE W CKpEIMBAIOIIMECs  mpsMble.  [lapaiulenbHOCTh  MPAMBIX
Y IUTIOCKOCTEN B MPOCTPAHCTBE: IApajUICNIbHBIE IPAMBIE B NPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX NPSAMBIX; MAPAJUIEIBHOCTh MPSAMOW U IIJIOCKOCTH. Y TJIbI
C COHAIPABJICHHBIMU CTOPOHAMH; YIrOJI MEXAY MNPAMBIMU B IIPOCTPAHCTBE.
[TapannensHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKCTBA
napajieNibHbIX  MiockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI Ha
IUIOCKOCTU: TETPadJp, KyO, Mapaieienunen; NoOCTPOCHUE CEYEHU.
IlepnieHIUKYJIAPHOCTE NPSIMOM M IUIOCKOCTH: TNEPIEHAMKYJSIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MpPSAMBIE MApPAJUICNbHBIE W TEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O IPSAMOU
NEPHEHAUKYJIISIPHON IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroOJ MEXKAY MPSMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIA  YIrOJj, JIMHEWHBIM Yrojl JBYIPaHHOIO  yrJa.
[leprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl  Ha  TUIOCKOCTb.
IleprieHIUKYJIAPHOCTh  IJIOCKOCTEH:  INPU3HAK  NEPHEHAUKYJAPHOCTU  JBYX
IockocTer. TeopeMa 0 TpEX MEpNEHAUKYIISIpax.

MHororpaHHuKHU

[loHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOI'DAHHMKA, BBINYKJIBIE H
HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronpHas

npu3Ma; TPaHU ¥ OCHOBAHUS MPU3MBI; MPsIMast 1 HAKJIOHHAsS MPU3MbI, OOKOBas 1
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MOJIHAS MTOBEPXHOCTH IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBII
napajuieJienuien] U ero cBoicrtea. Ilupamuaa: n-yroiapHas nmupaMuaa, TPaHU U
OCHOBAaHME MUPAaMHUJIbI; OOKOBAas M TMOJHAS MOBEPXHOCTh MUPAMUIBL; MPABUIIbHAS
U yCeUE€HHas TNUpaMua. OJIEMEHTbl Tpu3Mbl U nupamuibl. lIpaBusibHbIE
MHOTOI'PaHHUKH: MOHSATHE MPAaBUILHOIO MHOTOTPaHHUKA; MPaBUiIbHAS MpU3Ma U
npaBujbHAs NUpaMua; MOpaBWIbHAs TPEYrojbHas NUpamMua W MPaBUIIbHbBIN
TeTpa’ap; kyO. IlpencraBneHue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonekadnp u  ukocadnp. CedeHuss npusmbl U nupamuisl. CuMMeTpus B
IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIILHO TOYKH, MPSAMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPUM B NUpaMUJIax, MNapajuleienuneax, MPaBHIbHBIX MHOIOTPAHHUKAX.
Bbluucienue »1eMEHTOB MHOTOI'PaHHHUKOB: péOpa, auaroHaiu, yribl. [Diomans
OOKOBOIl TMOBEPXHOCTH M MOJHOM MOBEPXHOCTH TMPSMOM NPHU3MBI, IUIOMIAIb
OCHOBaHHUM, TeopeMa O OOKOBOM TOBEPXHOCTH TMpsIMOM mpu3Mbl. [Lmomans
OOKOBOM TOBEPXHOCTH U MOBEPXHOCTH TMPABWIBHOW MUPAMHUJIBI, TeopeMa
o momaan yceu€HHol mnupamuabl. llonstue o0 o0BEMe. OO0BEM NHUpPaMUIBI,
npusmbl. [logobuble Tena B mpocTpaHcTBe. COOTHOUICHHSI MEXKIY IUIOMAASIMU
OBEPXHOCTEM, 00bEMaMu OI0OHBIX TEJT.

11 kaace

TeJia Bpalenus

[umHapruyeckass MOBEPXHOCTb, OOpa3yIOLIUe UIMHIPUUECKON MOBEPXHOCTH,
OCb UWIMHAPUYECKOM moBepxHocTH. [lunuHnap: ocHoBaHuss W OOKoBas
MOBEPXHOCTh, O0Opasyiomiasi U OCh; IUIOMAAh OOKOBOW M TOJIHON MOBEPXHOCTH.
Konunueckass mMOBEpXHOCTb, O0Opa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh
Y BEpIIMHA KOHMYECKOW TMOBepXHOCTH. KOHyc: OCHOBaHME U  BEpIIMHA,
oOpasymoIias U OCh; IUIOMIAJb OOKOBOM M TIOJHON IOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 0Opa3ylolllue€ U BbICOTA; OCHOBaHUSI M OOKoBasg moBepxHOCTb. Cdepa
W ap: UEHTp, paauyc, AUaMeTp; IUIOIaab IMOBEpXHOCTH cdeprl. BzaumHoe
pacrionoxenue chepbl U IIIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; mionanb
chepnl. M3obOpaxkeHne Ten BpallleHUsT Ha IUIOCKOCTU. Pa3BépTka muimHApa u

koHyca. KoMmOuHammu Tenm BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
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ONMKCAHHBIA OKOJNIO cdephl; cdepa, BOUCAHHAs B MHOTOTPAHHUK, WU TEJO
BpaiieHus. [louarue 06 o0béme. OcHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00
00bEéMe MPSIMOYrOJILHOTO Tapajuiesienunenaa | ciaeactBus u3 He€. OO0béM
nuauHapa, koHyca. OO0béM mapa m 1omanb cdepol. IlogoOHple Tema B
npoctpancTBe. COOTHOIIEHUS MEXAY IUIOIIAAIMU TOBEPXHOCTEH, 0O0BEMaMHU
noo0HbIx Ten. CedeHUs HWIMHApA (MapauiebHO W MEPICHIUKYISIPHO OCH),
cedyeHus KoHyca (mapajieIlbHO€ OCHOBAHMIO M IPOXOJSIIEE Yepe3 BEPIIHUHY),
ce4eHus Iapa.

BekTOopbl 1 KOOPAMHATHI B NMPOCTPAHCTBE

Bektop Ha miockocTd U B mnpocTpaHcTBe. CIIOXKEHHWE U BbIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCIO. Pa3iokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mnapamnenenunena. Pemienue 3agad, CBSA3aHHBIX C
NPUMEHEHUEM TMpaBWI JACUCTBUM C  Bekropamu. llpsmoyronbHas cucrema
KOOpJIMHAT B npocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimme 3amaum
B KOOpAMHATax. YTOJI MeXAy BekTopamu. CKallipHOE MPOU3BEJACHUE BEKTOPOB.
Brruucnenue yriioB Mexay npsMbIMUA U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN

MCTOA IIpHU PCHICHHUHN I'COMCTPHUUICCKUX 3aaa4.

BepoaTHOCTDL M CTATHCTHKA

10 ki1ace

IIpencraBineHre  JaHHBIX € IOMOIIbKO — Tabimuy — u guarpamm.  Cpensee
apudmMernyeckoe, MenuaHa, HauOoJblllee M HAWUMEHbIEEe 3HAYEHUS, pa3Max,
IUCIEPCUsl U CTAHJAPTHOE OTKJIOHEHME YHCIOBbIX HaOopoB. CiyuaiiHble
AKCIIEPUMEHTHI (OMBITBI) M CAy4ailHble COOBITHA. JEMEHTapHbIE COOBITHS
(ucxozsl). BeposTHOCTD citydaitHOr0O cOOBITUS. BIM30CTh 4acTOTHI U BEPOSITHOCTH
coObiTnil.  ChaydailHble ONBITBI C  PaBHOBO3MOXKHBIMHU  3JIEMEHTapHBIMU
coObITUSIMU.  BepoATHOCTM  COOBITUH B ONBITaX € PABHOBO3MO>KHBIMU
ANIEMEHTapHbIMU  coObITUAMM. Omepauuu HaJg COOBITHSIMH: TEpeceueHue,
00beIMHEHUE, TPOTHUBOIOJOXKHBIE CcOObITHS. Jluarpammbr Oiinepa. dopmyna

CJIOKEHUSL BEPOSTHOCTEW. Y CIIOBHASI BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEM.
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JepeBo  caydaniHOoro  skcnepumenta. @Dopmyna  MOJMHOW  BEPOSITHOCTH.
HezaBucumbie coObitus. KomOuHaTopHOE mpaBuiio ymMHOXKeHuUs. llepectaHoBku
u (paktopuan. Yucno coueranuil. TpeyronpHuk Ilackansa. dopmyna OuHOMA
Hetorona. buHapHblil ciy4aliHbId oONOBIT (MCHOBITAHHUE), yCHEX W  HeyAaya.
HesaBucumplie ucnbitanusa. Cepusi HE3aBUCUMBIX UCIBITAHUN 10 TIEPBOTO yCIIEXa.
Cepust  He3aBUCHMMBIX  uchblTaHuid  bepHymnu.  CiyyaiiHas ~ BeJIWYHMHA.
Pactipenenenne  BeposdtrHocrten.  [umarpamma  pacnpenenenus.  Ilpumepst

pactipeneneHuii, B TOM YUCIIe, TeOMETPUUECKOe U OMHOMHUAIBHOE.

11 kaace

UucnoBble XapaKTEPUCTUKHU CIYYAWMHBIX BEIUYMH: MAaTEMaTHYECKOE OXKHUIAHUE,
JIUCTIEPCUS U CTAHAAPTHOE OTKIIOHEHUE. [Iprumephl npruMeHeHus: MaTeMaTH4eCKOro
OKMJIaHUS, B TOM YMCIE B 3aJa4ax M3 IOBCEIHEBHON JKM3HHU. MaremaTudeckoe
OKHJlaHWe OMHApHOM CIIydailHOW BEMTWYUHBI. MaTreMaTuueckoe OKHUJIaHUE CYMMBI
CIy4YallHbIX  BEJIMYMH. Maremarudyeckoe  OXHAAHUE U TUCTIEPCUS
T€OMETPUYECKOTO M OWHOMHUAJIBLHOTO pachpenesieHuid. 3aKoH OOJBIINX YHUCe
U €ro poJib B Hayke, MpHUpoje u obiiecTBe. BrIOOpOUHBIA METOM HCCIeI0BaHUM.
[Ipumepsl  HENpepbBIBHBIX  CIydalHbIX BeJW4uH. [loHATHME O IUIOTHOCTH
pacrpenenenus. 3aaaud, TpUBOAAIINE K HOpMaIbHOMY pacnpeneneHuto. [lonstue

0 HOPMaJIbHOM pachpeieiCHUN.

3. [Inanupyemble pe3y/ibTaThl OCBOEHHUS YU4eOHOI 0 peaMeTa.

OcBoeHue yuebHOro mnpeamera «MaTtemaruka» JODKHO  0OecIeYUBaTh
JOCTHKEHHE HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus CICIYIOUINX JUYHOCTHBIX,
MENpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOEHUS  MpPOrpaMMbl  y4eOHOro  mpeamera
«MaremaTnka» XapakTepu3yrTcs:

I'paxknanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3UIMK O0YYaromerocs Kak akKTHBHOTO U
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OTBETCTBEHHOT'O YJieHa POCCUICKOTO OOIIEeCTBa, MPEACTaBICHUEM
0 MaTeMaTHYECKUX OCHOBaX (DYHKLIHOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBICHHI,
MpoLEAYp TPaKIAHCKOTO oOmiecTBa (BBIOOPBI, ONPOCHl U Mp.), YMEHUEM
B3aMMOJCMCTBOBATh C  COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HUX
(GYHKUIMAMY 1 HA3HAYEHUEM.

IMaTpuornyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBIO POCCHUMCKOM TPaKJaHCKOM HWIACHTUYHOCTH, YBaXKEHUS
K IPOLUIOMY M HACTOAIIEMY  POCCUHMCKOM  MaTeMaTHKH, LEHHOCTHBIM
OTHOILIEHHEM K JOCTHKEHHUSIM POCCHMCKMX MAaTEMAaTUKOB W  POCCHUICKOU
MAaTeMaTUYECKOW IIKOJbL, K HCIIOJIb30BAHUIO ITUX JOCTHKEHUN B IPYIrUX HAyKax,
TEXHOJIOTHUX, CPepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIYXOBHBIX IEHHOCTEH POCCUUCKOro Hapoja; chOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHHUs, YTUYECKOI'0 ITOBEIAEHHUs, CBA3aHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKH U JIEATEIIbHOCTBIO YYEHOr0; OCO3HAHUEM
JMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHHE:

JCTETUYECKUM OTHOLIEHHWEM K MHUPY, BKJIIOYas JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, peLIeHn, PacCyXICHUM;
BOCIIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3jIndHbIX BUJ0B UCKYCCTBA.
Du3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHUECKHE 3HAHUS B HHTepecax
3I0pOBOTO M Oe3omacHoro o0pasa >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3I0pOBBIO (30POBOE NUTAHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHI W OTAbIXA,
peryisipHas (u3nueckas aKTUBHOCTB); (PU3MUECKOrO COBEPLIEHCTBOBAHUS, MPHU
3aHATUAX CIIOPTUBHO-0310POBUTEINBHON AEATEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K  TpPydy, OCO3HAHHWEM IIEHHOCTH TpPYAOIIOOUS; HHTEPECOM
K pa3IMuyHbIM  cepaM  TpoecCuoHaIbHONM  JEATENbHOCTH,  CBSI3AHHBIM

C MaTEMAaTUKON | €€ TMPWIOKCHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BHIOOD
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Oynymeit mnpodeccu W peali30BBIBATh COOCTBEHHBIC KU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO u CIIOCOOHOCTBIO K MaTe€MaTU4YECKOMY 00pa3oBaHUIO
1 caMOOOpa30BaHUIO Ha MPOTSHKEHWU BCEU KU3HHU; TOTOBHOCTBHIO K aKTUBHOMY
Y4aCTHUIO B PEIICHUM MPAKTUYECKUX 33Jlad MAaTEMaTHU4YECKOM HaIpaBJICHHOCTH.
IK0JI0rH4yecKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBIO ~ JKOJIOTMYECKOM  KYJIbTYpbl, ITOHUMAaHHEM  BIHSHUS
COIIMATbHO-YKOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPHUPOIHON U COLUATILHON
Cpenpl, OCO3HAaHHEM TJIOOAILHOIO  XapakTepa dSKOJOTHYSCKHX  IpodieM;
OpUEHTAIlMEH Ha NMPUMEHEHHWE MaTeMAaTHYEeCKUX 3HAHUW MJIs1 pelieHusl 3a7ad B
o0JacTH OKpYXalomel Cpeapl, TUTAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX
BO3MOYKHBIX TOCJICJICTBUH JJIsI OKPYKAIOIICH CpE/Ibl.

IleHHOCTH HAYYHOI O O3HAHMS:

c(hOPMUPOBAHHOCTBIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS  HAyKU  © OOIIECTBEHHOM  NPAKTUKHU, TMOHMMaHHUEM
MaTeMaTUYeCKOW HayKu Kak cdepbl 4YeIOBEYECKOW MAESATEIbHOCTH, JTaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUJIM3AIUM; OBJIAJCHUEM S3BIKOM
MaTeMaTUKM M MaTEeMaTHUYeCKOM KyJIbTYpOM KakK CpEICTBOM TO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIIEIOBATEIbCKYIO AESATEIbHOCTh

WMHIWUBUAYAJIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl Yy4eOHOro MpeaMera
«Maremaruka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCAIBHBIMU
MMO3HABATEIbHBIMU  JICUCTBUSIMH,  YHHBEPCAIbHBIMH  KOMMYHHKaTUBHBIMU
NENCTBUSMHU, YHUBEPCAIBHBIMU PETYISITUBHBIMU JICUCTBUSAMU.

1) YauBepcajbHbIe NO3HABATEJbHBbIE 1efiCTBHUS, 00ecieunBatoT (HOPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00y4aromuxcs (OCBOEHHE METOJOB MO3HAHUS
OKpYXXaroLIero Mupa; MPUMEHEHUE JIOTHYECKUX, MCCIEIOBAaTEIbCKUX OIepanui,
yMEeHUI paboTarh ¢ HHPOpMAIUECH).

Ba3oBble JJoruueckue AeCTBUA:
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BBISIBJISITh M XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKK MaTEeMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHOIICHUH MEXIy MOHATHUSAMU;, (HOPMYIMPOBATH
onpeJieNICHUs] TIOHSITUM; YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KiIacCUpUKaAIUU,
OCHOBaHMsI /711 0000IIEHNS M CPAaBHEHH S, KPUTEPUU MPOBOJUMOT0 aHAJIH3a,;
BOCIIPUHUMATH, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHbIE
U OTpHUIIATENIbHBIC, AMHUYHBIC, YACTHBIC U 00IIIKE; YCIOBHBIC,

BBISBJIATH MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOPCUHSI
B (haKkTax, JAHHBIX, HAOTIOJEHUSX W YTBEPXKICHUSX; MpeajiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTE U MPOTUBOPEUUH;

JienaTh  BBIBOJIBI C  HWCIIOJB30BAHUEM  3aKOHOB  JIOTHKH, JEAYKTUBHBIX
U MHIYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKITIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOATEJIBHO J0KA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUMN
(mpsiMble U OT MPOTUBHOIO), BHICTpAMBaTh apryMEHTAIMIO, TPUBOJIUTH MPUMEPHI
U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUSI U BBIBOJIBI,

BbIOMpATh croco0 peleHus y4eOHOM 3aj1auu (CpaBHUBATh HECKOJIIBKO BapUAHTOB
pemieHusi, BbIOMpaTh HaubOoJee MOAXOASIIMH C  y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHECB).

ba3oBble ucciaenoBaresibCKue 1eiicTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATECIIbCKUM WHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh  BOMPOCH,  (PUKCHUpyIOMUE  MPOTHBOpEYUE,  IPOOJIEMY,
yCTaHABJIMBATh MCKOMOE U JaHHOE, (OpMHpOBATh THUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MMO3UIMIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITENBHO CIJIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBIICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;
CaMOCTOSITEILHO (OPMYJIMPOBaTH OOOOIIEHUST U  BBIBOJBI MO pe3yJibTaTam
MPOBEACHHOTO  HAOMIOJEHUS, UCCIEIOBAaHMS, OLEHHBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIECHHIA;

MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE TMpollecca, a TakKe BbBIJBUTATH

IMPCAIIOJIOKCHUA O €TO Pa3BUTHU B HOBBIX YCJIOBUAX.
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Pabora ¢ undopmanmeii:

BBISBJIATH Je(UIUTH MH(DOpPMAIUK, JTaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HAa BOIIPOC
U JUTSL pEIICHUS 3a1a9H;

BbIOMpaTh WHOOPMAIMIO W3 HCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh W WHTEPIPETUPOBATh WH(OPMAIMIO PA3IMYHBIX BHJIOB H
dbopM mpeIcTaBICHUS;

CTPYKTYpPHpOBaTh HWH(GOPMAIHMIO, TMPEACTaBIATh, €€ B pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TPadUIECKU;

OLIEHWBATh HAAEKHOCTh MHPOPMAIMU O CAMOCTOATEIHHO CPOPMYIMPOBAHHBIM
KPUTEPHSIM.

2)  VYHuBepcajibHble  KOMMYHMKATHBHbIE  JelCTBHS, 00€CIEUHUBAIOT
c(hOpMHUPOBAHHOCTH COIUATBLHBIX HABBIKOB 00YyJarONTUXCsl.

Oomenue:

BOCIIPUHUMATh U (OPMYJIHMPOBATh CYXJIECHHS B COOTBETCTBUHM C YCIOBHUSIMU
U 1EJSIMU  OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO XOAy PEIISHHUs 3a/layH,
KOMMEHTHPOBATh TIOJTy4EHHBIN pe3yIbTaT;

B XO0/I€ OOCYKIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIA€MOH TEMBI,
mpoOJIeMBbl, periacMoOi 3a/ayd, BBICKA3bIBATh HICH, HAIICJICHHBIC Ha ITOMCK
pEIICHUsI; COTOCTABIIATh CBOM CYXKJICHHS C CYXICHUSAMH JPYTHX YYaCTHUKOB
auanora, oOHapYKMBaTh pa3jMuue W CXOACTBO MO3WIIHMKA;, B KOPpEKTHOU (opme
dbopMynHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEJCTaBIATh PE3YAbTaThl PEIICHUs 3aladd, JKCIEPUMEHTa, WCCIICIOBAHMS,
MPOEKTa; CaMOCTOSATEILHO BHIOWPATH (opMaT BBICTYIUICHHS C y4ETOM 3a/1a4
pe3eHTAIIMN U 0OCOOCHHOCTEH ayAUTOPHH.

CorpyaHu4ecrsBo:

MOHMMAaTh W HCIOJ30BaTh MPEUMYINECTBA KOMAHJAHOW W WHIWBHIYyAIbHOMN
paboOThl TpU pElIeHWH Y4YEeOHBIX 3ajay; MPUHUMATh IIeJIb  COBMECTHOM
JEATENBHOCTH, TUTAHHPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PacIpeneisiTh

BUIBI pabOT, JOrOBapUBATHCS, OOCYXKIAaTh TMPOIECC U pe3yiabTaT padoOTHI;
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0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYyNNOBBIX (opmax paboThl (0OCYXkJeHUS, OOMEH MHEHUH,
«MO3rOBbI€  IUTYPMbD» U UHBIE); BBINOJHATH CBOK 4acTb pabOTBl U
KOOPAMHUPOBATH CBOM JACWCTBUS C JPYrMMHU YJ€HAaMU KOMAaHbl, OLICHUBATh
KayeCcTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHSI.

3) YHuBepcajibHbIe peryJsiTUBHbIEe JeHCTBHSI, 00eCleuynBalOT (HopMHUpOBaHUE
CMBICJIOBBIX YCTAHOBOK M >KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanusi:

COCTaBJIATh IUIaH, aJrOPUTM pEIICHHs 3a/Ja4yd, BbIOMpaTh CHOCOO pEIIeHUS C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PELICHUI C y4ETOM HOBOM MH(OpMALUK.
CaMOKOHTPOIb:

BJIJI€Th HABBIKAMU ITO3HABATEJIbHON pe(IEKCUU KaK OCO3HAaHUS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTENBHBIX MPOLECCOB, MX PE3YJAbTAaTOB; BIAAETh CHOCOOaAMHU
CaMOINPOBEPKH,  CAaMOKOHTPOJS  @pouecca U pe3ynbpTata  peuIeHUs
MaTeMaTHYECKOM 3a1a4H,

OPEIBHUIETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTHh IPH PELICHUH 33]a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OMMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSAM, OOBICHATH MPUUUHBI
JOCTHKEHUSI WJIM HEJAOCTIKEHHUS PEe3yJIbTaTOB NEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

B ¢denepanbHbIX M permoHajIbHBIX MPOLEAYpaX OLICHKH KauecTBa OOpa30oBaHMs
UCHOJNb3yeTcad  IepeueHb  (koaudukarop) mOpoBepseMbIX  TpeOOBaHUM K
METallpeIMETHBIM ~ PE3yJbTaTaM  OCBOCHHMS  OCHOBHOW  00pa3oBaTEIbHOM

MIPOrpaMMBbl CPETHETO OOIIEro 00pa30BaHUs.

[lepeuens (koaudukaTop) NpoBEPsiEMbIX

TpeOOBaHUIA K METANIPEIMETHBIM Pe3yJbTaTaM OCBOCHHSI OCHOBHOM
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00pa30BaTeIbHOM MPOrpaMMBbI CpeTHEro 00IIero 00pa3oBaHus

Kon [TpoBepsieMble TpeOOBAaHUS K METAMPEIMETHBIM Pe3yJibTaTaM
MIPOBEPSAEMOTO OCBOCHHSI OCHOBHOM 00pa30BaTeILHON MPOrpaMMbl CPETHETO
TpeOOBaHUs oburero o0OpazoBaHus
1 [To3HaBaTenbHbIE YHUBEpPCAJIbHBIC y4ueOHBIE IEWUCTBUS (nanee -

YV )

1.1 ba3oBrie nornueckue aeiCTBUA

1.1.1 YcraHaBiIMBaTh CYLIECTBEHHBIM MPU3HAK WM OCHOBAaHHS IS
CpaBHEHUS, KJacCU(DUKAIIUKM U 0000IICHUS

1.1.2 BbISIBASTH 3aKOHOMEPHOCTH M IIPOTUBOPEUMSI B PACCMATPUBAEMBIX
SIBJICHUSIX

1.1.3 CamocTosTeIbHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeEATh EeU ACATEILHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUU
UX JOCTYIKCHUS

1.1.4 BHOCHUTH KOPPEKTHBBI B AEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pE3YIbTATOB LEISIM, OLIEHUBATh pUCKH MMOCJIEICTBUI
NEeSITENILHOCTH

1.1.5 Pa3BuBaTh KpeaTWMBHOE MBILIJICHUE IPU PELIICHUM KU3HEHHBIX
npo0JieM

1.2 ba3oBrlie nccnenoBarebCcKue IEUCTBUS

1.2.1 Brnaners HaBblkaMu y4e€OHO-UCCIEIOBATEILCKONM M MPOCKTHOU
NeSATeTLHOCTH, HaBbIKaMU pa3pelieHus mpooiem

1.2.2 OBnazieHre BUIaMU JESTEILHOCTH T10 MOJYyYSHUI0 HOBOTO 3HAHMS,
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Cr0  HMHTCPIPCTALNU, Hp€06paBOBaHI/II-O U IIPUMCHCHHUIO B
Pa3JIIMIHBIX y‘IC6HI->IX CuTyalusdax, B TOM 4YHCIC IIpHU CO3AaHHNUN

y‘-Ie6HI>IX " CONUAJIbHBIX ITPOCKTOB

1.2.3

@OopMHUPOBAHME HAYYHOIO THUIA MBIIUICHHS, BIaJCHUE HAY4YHOHU

TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATHAMHU U MCTOAAMH

124

BoiaBisats IMPUYIUHHO-CICACTBCHHLIC CBA3KM H AKTYAJIM3UPOBATH
3aa49y, BbIABUTATb T'UIIOTC3Yy €C PCHICHHA, HAXOAUTHb APrYMCHThHI
JJI1 A0Ka3aTCIbCTBA CBOHUX YTBCpX(,HeHHﬁ, 3aaBaTb MMapaMETphbl U

KPUTEPUHN pELICHUS

1.25

AHaJII/ISI/IpOBaTB IMOJIYYCHHBIC B X0¢C PCUICHUA 3aJa4uu
PE3YyJIbTATHI, KPpUTHUYCCKHU OLICHUBATb nux JOCTOBCPHOCTD,

IIPOTrHO3HUPOBATb U3BMCHCHHC B HOBBIX YCJIOBUAX

1.2.6

YMeTh NEepeHOCUTh 3HAHUA B MO3HABATEIBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEAESITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;
OCYIIECTBISATh LIEJICHANIPABICHHBIA IOUCK MEPEHOCA CPEACTB U

CIoco00B JICUCTBUS B MPO(ECCUOHATBHYIO CPEY

1.2.7

CrocoOHOCTP W TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOHUCKY
METOJIOB PELICHUS NMPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INUYHbIX
METO/IOB [T0O3HAHUS;

CTaBUTb U (OpPMYyIUpOBAaTh  COOCTBEHHBIE  3aJaud B
o0pa30BaTENbHOU IEATEIbHOCTH U KU3HEHHBIX CUTYalUsAX;
CTaBUTh MPOOJEMbl U 3alladyM, JONYCKAIOIIHWE aJbTePHATUBHBIE
pelleHNus;

BBIIBUTaTh HOBBIE WJIEW, TMpeAJiaraTh OPUTMHAJIbHBIE MOAXOIbI U
peLIeHNs;

pa3pabaTbiBaTh IUIAH pEUIEHUs MPOOJEMBbI C YYETOM aHajIu3a

24




HUMCIOIMUXCA MAaTCPUAJIIBHBIX 1 HCMATCPHUAJIbHBIX PECYPCOB

1.3

Pabora ¢ nundopmarnueit

131

Brnagers HaBblkamMu TOMy4deHHs] WHGOpPMAIMM M3 HCTOYHUKOB
Pa3HBIX THUIOB, CAMOCTOATENBHO OCYIIECTBIIATh MOUCK, AHAIU3,
CUCTEMATH3allUI0 W HMHTEPIPETANNI0 HHPOPMAIUUA PA3TUIHBIX

BUJIOB U ()OpPM TIPEICTABIICHUS

1.3.2

Co3maBaTh TEKCTHI B pa3MUYHBIX (pOpMaTax c yueToM Ha3HauCHHUS
uHopMalMM W LEJIeBOM ayAUTOpPUHU, BBHIOMpPAs ONTUMAIIbHYIO

(dhopMy TIpeICTaBICHUS U BU3yaJTN3aAIAH

1.3.3

OH€HHB3TB AJOCTOBCPHOCTb, JICTUTHMHOCTD I/IH(I)OpMaHI/IH, cC

COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3THYCCKNM HOpMaM

1.34

Hcnonb3oBars cpeacTna uH()OPMAITMOHHBIX 151
KOMMYHUKAIIMOHHBIX TEXHOJOTHMM B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OPraHU3aIlMOHHBIX 3a7a4 C COOJIOJEHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKU OE€30MaCHOCTU, TUTHUECHBI,
pecypcocOepexeHusi, TMPaBOBBIX ¢ JITHUYECKUX HOPM, HOPM

nH(}OpMaIIMOHHON O€30MacHOCTH

1.35

Bnanerp HaBblkaMM pacro3HaBaHHs W 3allUThl HHPOpPMAILNH,

uH(}OpMaIIMOHHON 0€30MaCHOCTU TUYHOCTH

KommynukarusHbie VY /]

2.1

OO0uienue

2.1.1

OCYIHGCTBJBITB KOMMYHHKAITUHU BO BCCX C(l)ean KHN3HH,

BJIAJICTh Pa3JIMUYHBIMU CIOCOOaMU OOIIEHUS U B3aUMOJICUCTBUS

2.1.2

Pa33epHyTo U JIOTMYHO H3JJaratb CBOKO TOYKY 3pCHHUA C

HCIIOJIb30BAHNEM A3BIKOBLIX CPEACTB
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2.1.3

AprymMeHTUPOBAaHHO BECTH JTUAJIOT

3 PerynsatuBnbie YV ]|

3.1 Camoopranuzanusi

3.1.1 CaMOCTOSITENIBHO OCYIIECTBIIATH MMO3HABATEIBHYIO JCSATEIHHOCTD,
BBISIBIISITH TPOOJIEMBI, CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIC
3aJa4yd B 00pa3oBaTEIbHOM JEATEIBPHOCTH UM JKM3HCHHBIX
CUTYaIHsIX;
JaBaTh OLICHKY HOBBIM CUTYAallUsIM

3.1.2 CaMOCTOSITETbHO COCTABJISITh TUIAH PEIICHUS MPOOIEMBI C YI€TOM
UMEIOINXCS  PEeCypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MPEANOYTCHUN;
JieNiaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 3a PEIICHUE;
OLICHUBATh TPUOOPETECHHBIN OIIBIT;
crocoOCTBOBaTh  (OPMUPOBAHUIO U  MPOSBJICHUIO IIUPOKOH
SPYAUIUMHU B Pa3HbIX 00JACTAX 3HAHUN

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaTh OIIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTH KOPPEKTHUBHI B
JEeSTENbHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB LEJISIM

3.2.2 Brnaners HaBblkaMM TO3HABATEIbHOW pe(IEKCUU KaK OCO3HAHMUS

COBEpPLIAEMBIX JEHCTBUH M MBICIUTEIBHBIX IPOLECCOB, HX
PE3YIBTATOB U OCHOBAHM;

UCIOJIb30BaTh IPUEMBI Pe(IIEKCUN JIJIsl OLIEHKH CUTYaluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETb OLIEHUBATh PUCKUA U CBOEBPEMEHHO IPUHUMATH PEILIECHUS 110

HUX CHHOXCHUIO
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3.3 OMOLMOHAIBHBIN WHTEIUIEKT, IIPEATIONIAT AU
c(hOpMUPOBAHHOCTb:

CaMOpETYJIMPOBAHMS, BKJIOYAIOLIEI0 CaMOKOHTPOJIb, YMEHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIIOCOOHOCTh
aJanTHPOBaTbC K SMOLMOHAIBHBIM HM3MEHEHUSM W IPOSIBISTH
IT'MOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH  MOTMBAlMH,  BKJIIOYAIOLIEH  CTPEMIICHHE K
JOCTHKEHUIO [EeJIM W YyCIeXy, ONTHMHU3M, WHHIMATUBHOCTD,

YMCHHUC I[CﬁCTBOBaTB, HCXO0AA N3 CBOUX BO3MOXXHOCTEHU

INJIAHUPYEMBIE TIIPEIMETHBIE PE3YJIBTATBI OCBOEHMUSI
PABOYEW TPOT'PAMMBI KYPCA

OcBoeHme yueOHOTO Kypca «AJjiredpa 1 Hayaja MaTeMaTH4ecKoro aHajJnu3a» Ha
YPOBHE CpEIHEro oo0mero ooOpa3oBaHHS ITOJDKHO OOCCIeYMBaTh JOCTHIKCHUC
CIICAYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3Y/IbTATOB:

10 kiacc

Yucsa 1 BBIYUCIEHUS

OnepupoBaTh  MOHATHSAMHU:  pallMOHAJIBHOE HM  JCHCTBUTEIBLHOEC  YHCIIO,
OOBIKHOBEHHAsS U JIECATUYHAS POOb, TIPOIICHTHI.

BreimonHATh apudMeTHyecKue ornepanu ¢ panroOHAILHBIMU U JCHCTBUTEIHHBIMA
YUCITAMH.

BeImomHATE TpUOIMKEHHBIC BBIYMCIICHUS, HWCIOIB3Ys TPaBWIa OKPYIJICHHUS,
JIeNaTh MPUKHUJIKY U OIICHKY pe3yJIbTaTa BEIYMCICHUH.

OnepupoBarh MOHATUSAMU: CTENEHb C IENBIM TOKa3aTeaeM; CTaHaapTHas ¢opma
3aIllCH JICWCTBUTEIILHOTO YHCIa, KOPSHb HATypaJIbHOM CTENEHHW; WCIOJIh30BaTh
HOIXOJIAIIYIO (POPMY 3aIUCH JCHCTBUTEIBHBIX YHUCEN IS PEIICHUS MPAKTHYSCKUX
3a7a4 U TPEJCTABICHUS JaHHBIX.

OnepupoBarh TOHITHSIMH: CHHYC, KOCHHYC M TAaHT€HC IPOH3BOJBHOIO YIJIa;

HCIT0JIB30BAaTh 3allMCh IIPOU3BOJIBHOI'O yIJia 4€pE3 O6paTHBI€ TPUTOHOMCTPHYCCKHC
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byHKIIIH.

YpaBHeHUsI 1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXKAECTBO, YpAaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAILHOE, HPPALIMOHAIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BeimonHsaTe npeoOpa3oBaHHUs TPUTOHOMETPUYECKUX BBIPDAKEHUHW U pemiarhb
TPUTOHOMETPUYECKHE YPABHEHMUSI.

BoimonHAT,  mpeoOpa3oBaHUsA  IENBIX, pAIMOHAJbHBIX W HUPPALMOHAIBHBIX
BBIPOXCHUM W pelmiarb  OCHOBHBIE  THIIBI  LEIBbIX, palUOHAIBHBIX U
MPPalMOHAIBHBIX YPABHEHU 1 HEPAaBEHCTB.

[IpuMeHATh ypaBHEHHs W HEPAaBEHCTBA I PELICHUS MaTEMaTUYECKUX 3aaad
Y 33J1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U pealbHOU KU3HH.

MonenupoBarh peanbHblE CUTYaIlMM Ha SI3bIKE areOpbl, COCTABIIATH BBIPAXKEHMUS,
YPaBHEHMSI, HEPABEHCTBA 110 YCIIOBUIO 3aJ]a4M, UCCIIEA0BATh IOCTPOCHHBIE MOJEIIH
C UCIOJIb30BAHUEM armapara ajareopsl.

DOyHkuuu 1 rpapuxu

OnepupoBaTh MNOHATUAMM: (YHKIHUA, CHOCOOBI 3afaHusl (QYHKLUHMH, O0JacTh
OTIpE/ICNICHUs] U MHOXXECTBO 3HaueHUW (YHKIWU, TpadhuK (PYHKIIUU, B3aUMHO
oOpaTHble (QYHKIIMH.

OnepupoBaTh NOHATUAMH: YETHOCTh M HEUYETHOCTh (YHKUMU, HYIH (DYHKIUH,
IIPOMEXYTKHU 3HAKOIIOCTOSIHCTBA.

Hcnonbs3oBaTh rpaguku GyHKIUN A pELICHUS] YPaBHEHHIA.

Crpouth " uuTaTh TrpaUKU JUHEHHONM (QYHKIMM, KBaJpaTUYHOM (QyHKIUH,
CTETICHHOM (PYHKIIMH C IEJBIM MOKa3aTeJIeM.

Hcnonb3oBaTh rpa@uku GyHKIMM IIs1 KCCIEOBAHUS MIPOLECCOB U 3aBUCUMOCTEN
IpU pElIeHHH 3aJad M3 APYTUX YYEOHBIX MPEAMETOB U PEAIbHOM JKHU3HU;
BbIpaxaTh (POPMYyJIaMU 3aBUCUMOCTH MEX]1y BETMUUHAMH.

Havasia MaTeMaTH4€eCKOro aHaJIn3a

OnepupoBaTh HNOHATUSIMU: MOCJIE0BATEILHOCTb, apumeTnyeckas

¥ reOMEeTpUUECKasi IPOTrPEeCCHH.
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OnepupoBaTh MOHATUIAMHU: OECKOHEUHO YOBIBAIOIAsi T€OMETPUUECKas Porpeccus,
cymMma OECKOHEUHO yOBIBaIOIIEH T€OMETPUIECKOM POTrPECCUH.

3amaBarh MOCIEI0BATEILHOCTH PAa3IMYHBIMU CIIOCOOAMU.

Hcnonb30BaTe CBOWCTBA IOCJIEIOBATEIIBHOCTEM W IMPOrPECCHM I PELICHUS
peanbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBaTh MOHATHSAMHU: MHOKECTBO, ONEPALIMHU HAJ MHOKECTBAMM.
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM anmapar sl ONKMCAaHHUS PEATbHBIX
IPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3a7a4 U3 APYruX YUEOHbIX IPEIMETOB.
OnepupoBaTh MOHATUSIMH: OIIPENEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 knace

Yucia u BbIYHMCICHUS

OnepupoBaTh MOHATUSMH: HATypajbHOE, LEJIO€ YHCIIO; WCIOIb30BaTh MPU3HAKU
JEITMMOCTH LEJbIX YHCEJN, PA3JIOKEHUE YHUCIa Ha MPOCThIE MHOXKUTEIMU IS
peneHus 3aaad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAlMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JIOTapupM YHCHa, ACCATUYHBIE W  HATypallbHbIE
Jorapu(mei.

YpaBHeHUS 1 HEPABEHCTBA

[IpumeHsTh CBOWMCTBA CTEMEHU IS MPEeoOpa3OoBaHUs BBIPAXKCHUI; ONMEPHUPOBATH
NOHATUSMU: NOKA3aTENIbHOE YPABHEHHE W HEPABEHCTBO; pEUIaTh OCHOBHBIE THIIBI
ITI0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Boimonuate  mpeoOpa3oBaHUs  BBIPAKEHUW,  coaepKalux  JorapugMbl;
OTIEpUPOBATh MOHATUAMHM: JOTAPHU(PMUIECKOE YPaBHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBIE THUIIBI JOTapU(PMUUECKUX YPABHEHUI U HEPABEHCTB.

Haxonuts pemenus mpocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.
OnepupoBaTh NOHATHUAMHU: CHUCTEMA JIMHEWHBIX YPABHEHHW M €€ pELICHUE;
VCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl PELIEHUS TPAKTUUECKUX 3a1a4.
Haxomute pemeHuss NOpoCTEHMIINX CHUCTEM W COBOKYIHOCTEM palMOHAJIbHBIX

YPAaBHEHUU U HEPABEHCTB.
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MopenupoBarh peajibHbIe CUTYallud Ha SI3bIKE alNreOphl, COCTaBISATh BBIPAXKECHMUS,
YPaBHEHHUs, HEPABEHCTBA W CUCTEMBl II0 YCIOBUIO 3aJayd, HCCIEAOBATh
MIOCTPOEHHBIE MOJIENIN C HCIIOJIB30BAaHUEM allliapaTa ajireopsl.

DOyHkuuu U rpapuxu

OnepupoBaTh MOHATUIAMU: IEPUOAUYECKAS PYHKIIUS, TPOMEKYTKH MOHOTOHHOCTH
GYHKIIMU, TOYKH JKCTpeMyma (YHKIIMU, HauOoJbIlllee U HAaWMEHbIee 3HAYEHUS
(GYHKIMKA Ha MPOMEXKYTKE; MCIOJIb30BaTh WX JUIS HUCCIENOBaHHUS (YHKIUU,
3aJIaHHOM TpadUKOM.

OnepupoBaTh  MOHATUAMM: TpaduKu  TOKa3aTeNbHOH, JorapudMuuecKon
Y TPUTOHOMETPUYECKUX (YHKIIHM; M300paxarh WX HAa KOOPAMHATHOM IMJIOCKOCTH
Y WCIIOJNb30BaTh JJIs1 PEUICHUS YPABHEHUN U HEPABEHCTB.

N300pakaTb Ha KOOPAWHATHOW IUIOCKOCTH TpaUKH JTMHEWHBIX YPAaBHEHUU H
UCIIOJIb30BATh UX JIJISl PEIIEHUS CUCTEMBI JIMHENHBIX YPAaBHEHUIA.

Hcnonb3oBaTh rpaduku GyHKIUHN AJI UCCIE0BAHUS MPOLIECCOB U 3aBUCUMOCTEN
U3 IPYyruX Y4eOHbIX TUCHUILIMH.

Havasia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMM: HeOpepbiBHas (YHKLUMSA; MPOU3BOAHAS (DYHKIIMM;
UCIIOJIb30BaTh TEOMETPUYECKUH U (UBMYECKHH CMBICI TMPOW3BOIHOM IS
peuieHus 3aaad.

Haxonuth mnpou3BOJIHBIE 3JEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH POU3BOJIHBIC
CYMMBI, TPOU3BEACHUS, HACTHOT'O (DYHKIIMIA.

Hcnonbs30BaTh MPOM3BOAHYIO ISl MCCIEAOBAHUA (PYHKUMH HAa MOHOTOHHOCTB
U DKCTPEMYMBI, IPUMEHSThH PE3yJIbTaThl UCCIEAOBAHUS K TOCTPOCHUIO TPaUKOB.
Hcnonp30BaTh  OPOM3BOAHYIO UL  HAXOXKAEHUS  HAWIYYLIErO  PEIICHUS
B IIPUKJIA/IHBIX, B TOM YHUCJE COUUAIbHO-3KOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh  NOHATUSIMU:  NEPBOOOpa3Has U UHTETPA;  IOHUMAaTh
r€OMETPUUECKUN U (PUINYECKUN CMBICIT HHTETpaia.

Haxonuts mepBooOpa3Hble 3JIeMEHTapHBIX (DYHKUWN; BBIYUCISATH HHTErpajl IO
dbopmyne Herorona—Jleitonuna.

Pemarsn INPUKIAJHBIC 3ada4r, B TOM YHCIC COOHAIIbBHO-OKOHOMHYCCKOIO H
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(l)I/ISI/I‘-ICCKOFO XapaKkTepa, CpCaACTBaAMU MATCMATHYCCKOI'O aHAJIN3a.

IIVIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATbBI OCBOEHUSA
PABOYEWM MPOT'PAMMBI KYPCA

[IpenmeTrHbie pe3ynbTaThl uM3ydeHus kKypca «I'eomerpum» Ha 0a30BOM YpOBHE
OPUEHTUPOBAHbl Ha JOCTHKEHHE YpPOBHS MaTeMaTU4YeCKON TI'paMOTHOCTH,
HEOOXOAMMOTO JIJIsl YCTICUTHOTO DPEUICHHs 33]a4 B pEalbHOW JKU3HU U CO3TaHHE
YCIOBUM U1 WX OOMIEKYIbTypHOro pa3BuTus. OcBoeHue y4eOHOro Kypca
«['eomerpusi»y Ha 0a30BOM YpPOBHE CpEIHEro OOLIEero oOpa3oBaHMsA JOJDKHO
o0ecrieurnBaTh  JIOCTHKEHHE  CJEAYIOIIMX MPEIMETHhIX  00pa30BaTENIbHbBIX
pE3yJIbTaTOB:

10 xiace

OnepupoBarh NOHATUSMU: TOUYKA, IPsIMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MpPH PpPEHICHUU
TE€OMETPUYECKUX 3a]1a4.

OnepupoBarh MOHATUSMU: MAPAIUICIBHOCTh U TEPHEHIUKYISAPHOCTD MPSIMBIX U
IIJIOCKOCTEM.

KnaccuduuupoBarb B3aMMHOE pacHoOJIO)KEHHE TPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUSMU: ABYTPaHHBIA Yroj, TpaHH ABYTpaHHOIrO yria, pedpo
ABYIPAaHHOTO YIJla; JIMHEHHBIA Yroll JBYI'PaHHOTO YTIja; TIpaJycHas Mepa
JBYTPAHHOTO YIJIa.

OnepupoBarh NOHATUSAMM: MHOTOIPAHHUK, BBINYKJIBIH W HEBBITYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBIIIbHBII MHOTOI'paHHUK.
Pacno3HaBarb  OCHOBHBIE BHUABl MHOTOTPAHHUKOB (IUpaMula; IpU3Ma,
MPSAMOYTOJIbHBIN NapauiesienuIe]], Kyo).

KnaccudummpoBath MHOTOTpaHHHUKH, BBHIOWpAsi OCHOBAHMS I Kiaccu(uKarmu
(BBIIYKJIBIE U HEBBIMYKJIbIE MHOTOIPAaHHUKHU; MpPaBUJIbHBIE MHOTOTPAHHUKH;
NpsSIMbIE M HAKJIOHHBIE TIPU3MBI, TapaJjIeeUTIEbI).

OHGpHpOBaTB IMMOHATHUAMMU: CCKYIAA IIJIOCKOCTh, CCUCHNC MHOT OI'PAHHUKOB.
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OOBACHATH NPUHLMIIBI IOCTPOCHUS CEUEHUH, UCIIONIb3Ysl METO]] CJIECIOB.

CTpouTh CEYEHHsI MHOTOTPAaHHUKOB METOJOM CIJIEJIOB, BBIIOJHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BH]I CBEPXY, COOKY,
CHM3Y.

Pemate 3agaun Ha HaxOXXJEHUE TEOMETPUUYECKUX BEJIMYUH MO oOpaslaM WiIH
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbl NPU PEUICHUU
CTaHJApTHBIX MAaTEMATUYECKHUX 3a/lad HAa BBIUUCIECHUE PACCTOSHUN MEXAY ABYMS
TOYKaMH, OT TOYKM JIO TMPsSMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMHUCS NPSIMBIMHU.

Pemarp 3agaun Ha HaXOXICHHE TEOMETPUUYECKMX BEIUYMH MO oOpasnam WiH
QITOpUTMaM, TNPUMEHSS W3BECTHBIC AHAIUTHUYECKUE METOABl INPU PEUICHUHU
CTaHJAPTHBIX MaTeMaTHYEeCKUX 337a4 Ha BBIUKMCIEHUE YIJIOB  MEXKIY
CKpPEIIMBAIOIIUMHUCA IPSAMBIMH, MEXIYy MPSIMOM M INIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, JIBYTPaHHBIX YIJIOB.

Boruucnsate 00BEMBI M IUIOHIAJM  TOBEPXHOCTEM MHOTOTPAHHUKOB (IIPU3MA,
OUpaMuja) C IpUMEHEHUueM  (QOpMyJl;  BBIYUCIATH COOTHOUIEHUS  MEXKIY
IUIOLIA/ISIMU TTOBEPXHOCTEN, 00bEMaMu NOTI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMU: CAMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTb
CUMMETPHUH; UEHTP, OCh U TUIOCKOCTh CUMMETPHUH (UTYPBI.

N3Bnekars, npeoOpa3oBbIBATH U UHTEPIPETUPOBATh uH(pOpMaInIo
O IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypaX, MPEICTABICHHYIO Ha YepTekKax
U PUCYHKAX.

[IpumensTh reomerpuueckue (HakThl AJis PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEANONAralnX HECKOJIbKO IIAaroB pEIIEHUs, €CIAU YCJIOBUS NPUMEHEHUS
3aJjaHbl B IBHOM opMme.

[IppuMensaTs  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA WU 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.
[IpuBOINTH TPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U KU3HH,
pacrno3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

HpI/IMCHﬂTL I[NIOJIYYCHHBIC 3HAHWA Ha IIPAKTUKE: aAHAJIM3UPOBATL PCAJIbHBIC
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CUTyallUd M TPUMEHSTh HM3yYEHHBIC TMOHATHUS B TMPOIECCE IOMCKA pEeIICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpOOIEMbl, MOJEIUPOBATH peallbHbIC
CUTyallUM Ha S3bIKE TE€OMETPHUM, MCCIEIOBaTh IOCTPOEHHBIE  MOJIEIH
C UCTIOJIb30BAHUEM TE€OMETPUYECKUX IOHATUH M TEOpeM, armapara aiareopsl;
pelath MpaKTUYECKHE 3aJlayd, CBSI3aHHBIE C HAXOXKICHHEM TI€OMETPHUYECKHUX
BEJIUYUH.

11 knace

OnepupoBaTh  MOHATHUSMU: LWIMHAPUYECKas IOBEPXHOCTb, OOpasyrouiue
HUWIMHAPUYECKON  MOBEPXHOCTH;  LWIMHAP,  KOHUYECKas  IMOBEPXHOCTb,
o0pa3yrolire KOHMYECKON TOBEPXHOCTH, KOHYC; CeprudecKkasi TOBEpPXHOCTb.
Pacnio3naBarth Tena BpamieHus (IWIMHAP, KOHYC, cdepa U 1map).

OOBACHATDH CITOCOOBI OTYYEHUS TEJ BpalllCHUSI.

KnaccudunnpoBaTts B3aiMHOE paciiojioxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOW CJIOM, OCHOBAaHME IIAPOBOI0O CJIOSA, BBICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boruucisats 00ObEMBI M TUIOMIAIA TOBEPXHOCTEN TEN BpallEHUsSI, T€OMETPUUECKUX
TEN ¢ MpUMeHeHrueM (Gopmyi.

OnepupoBaTh MOHATHUSAMHU: MHOTOIPDAaHHUK, BIUCAHHBIA B CQepy U ONMHCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAaHHUK WM TEJIO BPAILEHUSI.
BblYuCHsITh COOTHOUIEHUSI MEXAY IUIOMIAISIMHU TOBEPXHOCTE MU 00bEMaMu
MOAOOHBIX TEJL.

N300paxkate u3ydyaemble GUTYpl OT PYKM U € TNPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BpALICHHUS.

N3Bnekars, UHTEPIPETUPOBATH U peoOpa3oBbIBATh HH(pOopMaIuio
O MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

OniepupoBaTh MOHATHUEM BEKTOpP B MPOCTPAHCTBE.
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BpINONHATE NEUCTBUA CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U YMHOXKECHUS
BEKTOpa Ha YUCII0, OOBICHITH, KAKUMU CBOMCTBAMHU OHH 00JIaJIa0T.

[IpumeHsTh MpaBuiIO Napaieaenuneaa.

OnepupoBaTh MNOHATUSMH: JIEKAPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJd MEXKIY
BEKTOPaMH, CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxogute cymMy BEKTOPOB M NPOM3BEAECHHUE BEKTOpAa HA YMCIO, YIOJl MEXIY
BEKTOpAMH, CKaJSIPHOE MPOU3BEICHHUE, PACKIAIbIBATh BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3agaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKApTOBOW CHCTEME KOOPAWHAT.

[IpumensaTy reomeTpudeckue (PaKThl AT PEHICHUS CTEPEOMETPUUYCCKUX 3ajad,
INPEANOJAralolnX HECKOJBKO WIAroB pEIICHUS, €CIU YCJIOBUS IMPUMEHEHUS
3aJ1aHbBI B IBHOHU (popme.

Pemare mnpocreiime reoMeTpuyecKue 3aJadyd  Ha MPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pemate 3agaum Ha AOKAa3aTENbCTBO MATEMAaTUYECKUX OTHOIIEHWN W HAXOXICHUE
TCOMETPUYECKUX BEIMYUH MO o0pas3iiaM WM aJIropuTMaM, MPUMEHSS U3BECTHHIC
METO/IbI IIPY PEUICHUU CTaHAAPTHBIX MaTeMaTUYECKUX 3a/ay.

[IpumeHaTs  mpOCTEUIIME  OPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUUYECKUX 3a/1a4.
[IpuBoaUTE PUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IMPUPOJAE U KU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB FTEOMETPUH B UCKYCCTBE.

[IpumeHATP NONY4YEHHBIE 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATh pPEaJbHbIC
CUTyallUd U TPUMEHSATh M3YYEHHBIC MOHATHS B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTU4ecKu C(OpMYIMPOBAHHOM MPOOJEMBI, MOJEIUPOBATh peaJIbHbIC
CUTyallUM Ha S3bIKE TEOMETPUH, HCCIENOBaTh IOCTPOEHHBIE  MOJIEIU
C UCTIOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUM W TEOpeM, armapara ajireopsbl;
pemarb NPaKTUYECKUE 3a7adM, CBSI3aHHBIE C HAaXOXJICHUEM T€OMETPUUYECKUX

BCJIMYHH.
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INIAHUPYEMBIE TIIPE/METHBIE PE3VJIBTATbBI OCBOEHUA
PABOYEHN MPOT'PAMMBbI KYPCA

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «BepossiTHOCTH M ctaTtucTHKa» B 10—
11 kmaccax OpHEHTHMPOBAHBI HAa JOCTHKEHHE YpPOBHA MaTeMaTU4eCKON
IPaMOTHOCTH, HEOOXOIMMOIO [UJIsl YCIEUIHOIO pEeLIeHUs 3ajJad U MnpoodsieM
B PeaIbHOM KU3HU U CO3[aHUE YCIOBUM ISl KX OOLIEKYIBTYPHOI'O Pa3BUTHSI.
OcBoenune y4yebHOTO Kypca «BeposTHOCTh M CTaTMCTHMKa» Ha 0a30BOM YPOBHE
cpeaHero obmiero o0pa3oBaHUs JOHKHO OOECIEeUMBaTh JOCTHXKEHHUE CIIEYHOIIUX
MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTaTOB:

10 knace

K xoniy 10 xracca 00yJaroniuiicss HAyduTCs:

CBOOOZHO ONEPUPOBATH MOHATUSAMHU: rpad, MIOCKUN rpad, CBA3HBIN rpad, MyTh B
rpade, Lemb, I[HUKJI, JEPEBO, CTENEHb BEPUIMHBI, JIEPEBO  CIy4yalHOro
AKCIIEPUMEHTA;

CBOOOIHO ONEPUPOBATH MOHATUIMU: CITy4alHBIN IKCIIEPUMEHT (OTIBIT), CITydaitHOe
coOBITHE, JIEMEHTAPHOE ClIydaliHOE COOBITHE (PJIEMEHTAPHBIN UCXO) CIYy4aiftHOTO
OTBITA, HAXOJUTh BEPOSTHOCTH COOBITUH B OMNBITAX C PaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITUSIMU,

HaXoAuTh W (OpMyIuUpoOBaTh COOBITHS: TEpECeUYCHHe, OOBEAMHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIOJb30BaTh JAHArpPaMMbI
Diinepa, KOOPAUHATHYIO MPAMYIO JJISl PElICHHs 3a]a4, MOJb30BaThCs (POpMyIon
CJIOKEHHSI BEPOSITHOCTEHN ISl BEPOSITHOCTEH IBYX M TPEX CIydalHbIX COOBITHIA;
OIEpUPOBATh TOHATUSMU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE  COOBITHSI, JIEPEBO  CIy4allHOrO  HSKCIEPUMEHTa, HAaXOJIUTh
BEPOSATHOCTU COOBITUM C MOMOILIBIO NpPaBWJIa YMHOXKEHHS, JEPEBa CIy4ailHOIO
OIbITa, HMCIOJB30BATh (POPMYINy MOJHON BepoATHOCTH, (opmyny baiteca npu
pellIeHUU 3a/ay, ONpEeAesiTh HE3aBUCHUMOCTh COOBITUH 1O QopMmyae U MO0

OpraHu3alUu CIYy4ailHOTr O YKCIIEPUMEHTA;
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IPUMEHSTh U3y4E€HHbIE KOMOMHATOPHBIE (DOPMYJIIBI SISl TIEPEUUCIICHUS SJIEMEHTOB
MHO’KECTB, AJIEMEHTapHbIX COOBITUH CIy4allHOrO ONbITA, PEIICHUs 3ahad [0
TEOPHUU BEPOSITHOCTEN;

CBOOOIHO OMEPUPOBATH MOHATUSIMU: OMHAPHBIA CIYYalHBIA OMBIT (UCIIBITAHUE),
yCIeX W HeyAada, HE3aBUCHMBIE WCHBITAHUSA, CEPUsl HCHIBITAHUM, HAXOAUTH
BEPOSTHOCTU COOBITUH: B CEpUM HCHBITAHUI [0 MEpPBOrO Yyclexa, B CEpuUu
UCIIBITAaHUM bepHymM, B oONbITe, CBA3aHHOM CO CIy4ailHBIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOAHO ONEpPUpPOBaTH TMOHATUSIMU: CllydyailHas BeJIMYMHA, paclpe/ielieHue
BEpOSATHOCTEH, [uarpamMma pacrpezesieHusi, OWHapHas CiydaiiHas BeIUYWHA,
reoMeTpuiecKoe, OMHOMUATIBHOE pacipeie/iCHuE;

ONEPUPOBATH NOHATUAMU: COBMECTHOE PACIPEAEIICHUE JBYX CIy4alHbIX BEIUYMH,
UCIIOJIb30BaTh TAOJIUILy COBMECTHOTO paclpe/eieHHs] ABYX CIyYalHBIX BETUYUH
JUISL BBIJICTICHUS PACIIPENCIICHUS KAXKI0M BEJIUYUHBI, OIPEIEICHUS HE3aBUCUMOCTH
CIIy4alHbIX BEJINYUH;

CBOOOJITHO OINEPUPOBaTh IOHATHEM MATEMaTHYECKOIO OXHUJAHUS CIydyalHOU
BEJIMYMHBI (pacrlpeesieHnsi), IPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OKHUJIaHUS
IIPU PEIICHUM 3aJ]1a4, BBIYUCIISATH MaTEMaTUYECKOe OXKUJaHWE OMHOMHAIBHOTO U
TEOMETPUYECKOTO PACIIPEACICHUN;

CBOOOJTHO ONEPUPOBATh MOHATUSMU: JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CJIly4allHOW BEJIMYMHBI, ITPUMEHATh CBOWCTBA HAUCHEPCHUU CIYYaWHOU BEIIMYUHBI
(pactpeneneHusi) NpU pPEUIEHUH 337ad, BBIYMCIATH JHUCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUUYECKOr0 1 OMHOMUAIILHOTO paclpeeIeHUM.

11 knace

K xoniy 11 kimacca o0y4aroniuiicss HAy4uTCA:

BBIUHCIISITh BBIOOPOYHBIE XAPAKTEPUCTHKU IO JAHHOM BBIOOPKE M OLEHUBATH
XApaKTEpPUCTUKU TEHEpajJbHOM COBOKYITHOCTM JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaMm. OneHUBaTh BEPOATHOCTH COOBITHH U MPOBEPATH MPOCTEUIINE

CTAaTUCTHYCCKHNEC TUIIOTC3bI, ITOJIb3YACh N3YYCHHBIMU PACIIPCACICHUAMMU,
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NPUBOANTH MPUMEPHI 3a1a4, MPUBOAAIIMX K TOKa3aTeIhbHOMY pacIpeeeHuIo,
3a/1a4, TPUBOAIIMX K HOPMaJIbHOMY pacmpeencHuto. OnepupoBarb MOHSTUSMHU:
(GYHKIIAS TUIOTHOCTH BEPOSTHOCTH ITOKA3aTEIBHOTO paclpeacieHus, GYHKIHAS
TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacmpeneieHus, GyHKIUS TUIOTHOCTH U
CBOWCTBA HOPMAIBHOT'O PaCIpeieTICHUS;

onpeaenatb KodQPUIMEHT JTUHEHHON KOppemnsiuu, BHIOOPOUYHBIN KOd(DUIIneHT

KOPPEJISIIHH.

B denepanbHbIXx M perMoHaIbHBIX MPOLENYypaxX OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIONIb3YEeTCSl  MepeueHb  (KOAM(PHUKATOP) paclpeiesieHHbIX 0  Kiaccam
POBEPSEMbIX TPEOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHOU
MpOrpaMMBbl  CPEHEro OOIIero oOpa3oBaHUA U DBJIEMEHTOB COJEP)KaHUS IO

MAaTCMaTHKC.

[IpoBepsiemble TpeOOBaHUA K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpa3zoBaTepHOM nmporpammsl (10 kiacc)

Kon IIpoBepsieMble NpEeIMETHBIE PE3yJIbTaThl OCBOCHUS OCHOBHOU
IIPOBEPSIEMOTO | 00PA30BATEIHHOM MPOrpaMMBbl CPeHET0 00111eT0 00pa3oBaHuUs
pe3ynbTara
1 Yucna u BbIUUCICHUS

OnepupoBaTh MNOHATUSMH: PALUOHAIBHOE M JIEHUCTBUTEIILHOE
1.1

YUCJIO0, OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIIEHTHI

BommonHsaTe apudmeTHueckue omnepanui ¢ paldoOHAIbHBIMU |
1.2

NEHUCTBUTEIBHBIMU YUCIAMU

BbINONHATh NPUONMIKEHHBIE BBIUMCIEHUS, HWCIOJIb3Yyd IpaBuia
1.3

OKpYTJIEHUS, JIeNIaTh NPUKUAKY U OLICHKY Pe3yJibTaTa BIYUCICHUM
14 OnepupoBaTh NOHATHUAMU: CTEIEHb C LENBIM [OKA3aTEIEM,
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CTaHjapTHas (opMa 3amucu JEHCTBUTEIBHOIO 4YHUCIA, KOpPEHb
HaTypajJbHOM CTENEHU; HCIOJIb30BATh MOAXOASIIYI0 (opMy
3aIMCH JEHCTBUTENIBHBIX YUCEN AJIs PELICHUS IIPAKTUUECKUX 3a1a4

N IPEACTABJICHUA OJaHHBIX

OHGpHpOBaTL IIOHATHUAMM. CHUHYC, KOCHHYC u TaHT'CHC

1.5 MPOU3BOJILHOTO YIJIa; UCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yIJia
yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKINUU
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHSIMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
2.1 11€J10€, PAIMOHAJILHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE
’5 BoeinonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUHN U
pelaTb TPUrOHOMETPUYECKUE YPABHEHUS
BommonHsate  mpeoOpa3oBaHMs  LENBIX,  PAlMOHAIBHBIX U
2.3 MPPALMOHAIBHBIX BBIPAXKEHHUI M pelarb OCHOBHBIE THUIIbI LIETBIX,
palMOHATIBHBIX U UPPALMOHAIBHBIX YPAaBHEHHUI 1 HEPABEHCTB
[IpumeHsATh  ypaBHEHMSs W  HEpPaBEHCTBA Uil  peUICHUs
2.4 MaTeMaTHYeCKUX 3a/1a4 U 3aJla4 U3 pa3IMyHbIX o0nacTel HaAyKH U
pEAIbHOM KU3HU
MopnenupoBarh peajbHblE CHUTyalldd Ha S3bIKE€  anreOpsl,
5 COCTaBIJSITh BBIPAKECHHUS, YPaBHEHMS, HEPABEHCTBA IIO YCJIOBHIO
5
3aJ]a4i, HCCJIEN0BaTh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
anmapara ajareopbl
3 OynKuMu ¥ TpaduKu
3.1 OnepupoBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3aaHUsT (PYHKIIMH,
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o0JlacTh OMpeeeHUs] U MHOXKECTBO 3HaYEHUU (YHKIUU, rpaduk

(yHKUIMH, B3aUMHO 00paTHbIE () YHKIUU

OHGpI/IpOBaTB IIOHATHUAMHU:. 4YCTHOCTb MW HCYCTHOCTD Q)YHKHI/IH,

3.2
HYJU (YHKIIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN s pEeIICHUS] ypaBHEHUN
Ctpoutb M 4yuTaTh rpa@UKUA JTUHEHHOW (PYHKIMH, KBAaIPaTHUHOM
3.4
GbyHKIMY, cTeneHHONW (QYHKITUH C LIETIBIM MTOKa3aTelieM
Hcnonb3oBaTh rpaduku GyHKIMMA A7 UCCIIEAOBAHUS TPOLIECCOB U
3s 3aBUCMMOCTEH TpU pEIIeHWH 3a4ady U3 JAPYruX Y4eOHBIX
NpEeIMETOB W  pEAIbHOM KU3HM, BbIpaXaTh (opMylaMu
3aBUCUMOCTH MEXAY BEIUYNHAMU
4 Hauana maremarudeckoro aHaiausa
OmnepupoBaTh MOHATUAMU: MOCIEA0BATEIBHOCTD, apupMeTHIEeCKas
4.1
¥ TE€OMETpUIECcKasi MPOrpeccuu
OnepupoBaTh TIOHSATHUSIMU: OCCKOHEYHO yObIBaroIas
4.2 reoMeTpuuecKkasi Mmporpeccusi, cymMma OECKOHEYHO YObIBaroleu
reOMETPUYECKON MPOrPeccuu
4.3 3ajaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOKMCTBA MOCIEA0BATENBHOCTEN U MTPOTPECCUN IS
pellIeHns] pealbHBIX 33/1a4 IPUKIAIHOTO XapaKTepa
3) MHoXecTBa U JIOTUKA
OnepupoBaTh  MOHATHSMHU:  MHOXECTBO,  ONEpaluu  Haj
5.1
MHO>KECTBAMHU
5.2 Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIA  ammapar Ui

39




OIMUCAaHMA PCAJIbHBIX IMPOOCCCOB U HBHGHHﬁ, IIpy pCIICHHUHN 3a1a4

U3 IpYyruX y4eOHbIX MPEAMETOB

5.3

OHGpHpOBaTB IMOHATHAMM: OIIPCACICHHUC, TCOPCMaA, CICIACTBHC,

J0Ka3aTCJIbCTBO

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

Yurtarh U CTPOUTH TAOIMIIBI U JUATPAMMBI

6.2

OnepupoBaTh MOHATHUSIMU: CpefHEe apru(PMETUUYECKOe, MeIuaHa,
HanOoJbIIIee, HANMEHBINIEEe 3HAYCHHUE, Pa3MaX MAcCHUBa YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MNOHSITUSAMH: CIYYalHBIM HSKCHOEPUMEHT (OIBIT) U
CllydailHoe COOBITHE, S3JIEMEHTapHOE COOBITHE (PJIIEMEHTApHBIN
MCXOJ) CIy4allHOTO ONBITa; HAXOJIUTh BEPOSTHOCTH B OMbBITAX C
PaBHOBO3MOXHBIMH ~ CIIYYalHBIMH ~ COOBITHSIMH, HaxOIUTh U
CpPaBHHMBATh BEPOSTHOCTH COOBITUH B W3YYEHHBIX CIIY9alHBIX

AKCIIEPUMEHTAX

6.4

Haxomute u  ¢dopMmynupoBath COOBITHS: TIEPECEUCHHUE W
O00OBEIMHEHUE JIaHHBIX COOBITHH, COOBITHE, MPOTHUBOMOI0KHOE
JAaHHOMY COOBITHIO; TOJb30BAThCSl JUarpaMMamu OJiliepa u

(bopMyJIOH CI0KEHUS BEPOSTHOCTEH MPHU PEllIeHU! 3a/1a4

6.5

OHepI/IpOBaTB MOHATHUAMMU: YCIJIOBHAsA BCPOATHOCTH, HC3aBHUCHUMBIC
CO6I>ITH51; HaXO0IUThb BCPOATHOCTH C ITOMOIIBIO IIpaBuJjia

YMHOXXEHHUS, C TIOMOIIIBIO JIEPEBA CIIY4aifHOTO ONbITa

6.6

[IpumeHsaTh KOMOMHATOPHOE MPABHIIO YMHOXEHUS TPH pPEUICHUU

3aga4

6.7

OHGpI/IpOBaTB IIOHATHUAMM. UCIIBITAHUC, HC3aBUCUMBbBIC HCIIBITAHUA,
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cepys MCHBITAaHUM, YCIEX W Heydaya; HaxOAUTb BEPOATHOCTH
COOBITHII B CEpUM HE3aBUCUMBIX MCIBITAHUI /10 MEPBOTO YCIIEXa,

HAXOJUTh BEPOATHOCTU COOBITUH B cepur UcTibITaHui bepHyu

OnepupoBaTh MOHATUSAMHU: CIIy4alHas BEIMYMHA, PACIPENCIICHUE

6.8

BEPOSITHOCTEN, AUarpaMMa pacupereacHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMHU: TOUYKA, IPSAMAas, MJIOCKOCTh

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX MpU
7.2

PELICHUH T€OMETPUYECKUX 3a]au

OnepupoBaTh MOHATUSAMH: NapajuIeIbHOCTh u
7.3

NEPIEHINKYJIIPHOCTD NPSAMBIX U INIOCKOCTEN

KnaccupuunpoBaTe  B3aMMHOE  pAaCHOIOXKEHUE MPAMBIX H
7.4

IJIOCKOCTEN B POCTPAHCTBE

OnepupoBaTh NOHATUSAMHU: JBYTPAHHBIA YroJ, TPaHd JBYTPAHHOTO
7.5 yria, peOpo ABYIpaHHOTO Yyrja, JUHEHHBIA Yyroia JBYTPaHHOTO

yria, rpafycHas Mepa JBYTPaHHOI'O yrija

OnepupoBaTh  MOHATHSMHU:  MHOIOTPAHHMK,  BBINYKJBIA U
7.6 HEBBIYKJIBIA ~ MHOTOTPAHHUK,  3JEMEHTbl  MHOIOTPaHHMKA,

MIPaBUJIbHBIA MHOTOTPAHHHK

Pacno3HaBarb OCHOBHBIE BHJbl MHOIOIPAHHUKOB (MHMpamMuja,
7.7

pu3Ma, IpsIMOYTOJIbHBIN Napajuiesienumen, Kyo)

KnaccuduuupoBarb MHOrOrpaHHUKH, BbIOMpass OCHOBAHUS MJis

Kjaccu(ukauu (BBINYKJIbIE M HEBBINYKJIbIE MHOTOTPaHHUKH,
7.8

IIpaBUJIbHBIC MHOI'OI'PAHHUKH, IIPAMBIC W HAKJIOHHBIC IIPHU3MEBI,

napajuieNenure/ibl)
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7.9

OﬂepI/IpOBaTB ITOHATHUAMM CCKylias IIITOCKOCTD, CCUCHUC

MHOTI'OI'PAHHUKOB

7.10

OOBACHATH IMPUHOUIIBI ITOCTPOCHUA CEUCHUM MHOI'OI'PaHHUKOB,

HCIIOJIB3YyA METO/ CIICAOB

7.11

Crpouth ce4eHUs MHOTOIPaHHUKOB METOAOM CJIEJIOB, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX

buryp: Bu cBEpXy, COOKY, CHU3Y

7.12

Pematp 3aa4YM Ha HaXO0XICHUC TI'COMETPUUCCKHUX BCIIMYHUH II10
06pa3uaM WK aJIrOpuTMaM, MpUMCHAA U3BCCTHBIC aHAJIMTUYCCKHC
MCTOABI IIPU PCHICHHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJda4 Ha
BBIYHCJIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMM, OT TOYKH [0
Hp}IMOﬁ, OT TOYKH OO IINIOCKOCTH, MCKIY CKPCIIUBAIOIMUMMHCA

IMpAMBIMHA

7.13

Pematn 3ala4 Ha HAXO0XICHUC TI'COMCTPHYCCKHX BCIIMYHH IIO
06pa3uaM HJIM aJiIrOpuTMaM, IpUMCHSS U3BCCTHBIC aHAJIMTUYICCKUC
MCTOABI IIPpH PCHICHHH CTAHAAPTHBIX MAaTCMATHYCCKHX 3aJdd4 Ha
BBIYHCIICHUC YITIOB MCXKAY CKPCIIWBAIOMIMMHACA ITPAMBIMH, MCIKIY

HpHMOfI U IIJIOCKOCTBIO, MCIKAY IJIIOCKOCTAMM, IBYT'PAHHBIX YI'JIOB

7.14

Bbruncnsate 00beMbl U IUIOMIAAN [TOBEPXHOCTEH MHOIOI'PAaHHUKOB
(mpusMa, mnHpamuga) C MOpUMEHEHHEM (OPMYJ, BBIYHCIATH
COOTHOIIEHMSI MEXAY IUIOAAsIMU IOBEPXHOCTEH, oObeMaMu

HOI[O6HBIX MHOTI'OI'PAaHHUKOB

7.15

OHGpHpOBaTB MNOHATHAMHA:. CHUMMCTpPUA B IIPOCTPAHCTBC, LCHTP,

OCb M IINIOCKOCTb CUMMCTPHUHU, HCHTP, OCb W IIJIIOCKOCTh CUMMCTpPHUHU

burypsl

7.16

W3BnekaTh, IpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(OPMAIUIO
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0 IPOCTPAHCTBEHHBIX r€OMETPUYECKUX durypax,

MIPE/ICTABIICHHYIO HA YEPTEXaxX U PUCYHKAX

7.7

HpHMGHSITB I'COMCTPHICCKHC (baKTBI JJIIA PCUICHUA
CTCPCOMCTPHUUICCKUX 3aaad, IMPCAIIoJIararomnx HCCKOJbKO MIIaroB

peIIeHUs], €CITU YCIIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

7.18

IIpumeHsaTs IpoCTEHIIE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPECOMETPUUYECKUX

3a1a4

7.19

[IpyBoIUTh mNpUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIE U JKU3HM, pAaCIIO3HABATh MIPOSIBJICHUE 3aKOHOB F€OMETPUU

B UCKYCCTBE

7.20

[IpyumeHsATh TOJNIyYeHHBIC 3HAHWA Ha MPAKTUKE: aHaJIU3UPOBATh
pealibHbIE CUTYallUM W TPUMEHSTh HW3YYEHHBIE TOHSITUS B
Mpollecce TMOUCKAa PEIICHHS MaTeMaTH4ecKu CHOpMYIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATh pPEAIbHBIC CHUTYyallMM Ha  S3bIKE
T€OMETPHH, HCCIIEI0BATh MOCTPOCHHbBIE MOJENH c
WCIIOb30BaHUEM TE€OMETPUUYECKUX TMOHSATHH M TEOpeM, allrnapara
anreOpbl, pemarb NPaKTUYECKHWE  3aJadd, CBSI3aHHBIE C

HaxXOXXJICHUEM I'€COMETPUUCCKUX BCIIMYNH

[IpoBepsiemble remenTsl conepxanus (10 kiacce)

Kon [IpoBepsieMblld 3JIEMEHT COAEPKAHUS
1 Uucna v BbIUUCICHUA

Panmonanpaeie  uuciaa. OOBIKHOBEHHBIE U JCCATHYHBIE JpoOH,
11 MPOLICHThI, OECKOHEUYHbIE MNEepUOIUYECKUe Jpodu. Apudmernyeckue

orncpanmuu ¢ panuoOHAJIbLHBIMU YHCIIAMU, Hpe06pasoBaHH${ YU CJIOBBIX
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BeIpaxkeHuM. [lpumeHenue apobel W TPOUEHTOB IS pelIeHUs

MIPUKJIAIHBIX 3a7a4 U3 PA3JINYHbIX OTPACIIEH 3HAHUMN U PEANbHOU KU3HU

HGﬁCTBHTGHBHHG qucia. PaI_[I/IOHaJIBHBIG U HUPpalUOHAJIBHBIC YHCJIA.

ApudmMernueckre — omepauMd € JCHCTBUTEIbHBIMH  YHUCJIaMHU.

1.2
[TpubnuxeHHbIe BBIYUCICHHS, TMpPaBUJIA OKPYIJICHUS, TPUKHUAKA U
OLICHKA PE3YJIbTaTa BEIYUCICHUMN
Crenenp ¢ 1enbiM  mokazatenem. CranmaptHas ¢opMa  3amucH
neicTBuTeNbHOr0 yucna. Mcnonb3oBanue noaxoasiei (GopMmbl 3amucu
1.3
JNCHCTBUTENBHBIX YMCEN I pPEIICeHHs MpPaKTUYECKUX 3axad |
MIPEACTABIICHUS JTaHHBIX
Apudmernueckuii KOpeHb HaTypajibHOM cremeHu. JledcTBus ¢
14
apuPMEeTHIECKUMU KOPHSMHU HATYpaIbHOU CTEIIEHU
L5 CHuHyC, KOCHMHYC M TAaHIE€HC YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCUHYC, apKTaHI€HC YHMCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPaBEHCTBA
2.1 ToxxmecTBa 1 TOXJIECTBEHHBIE TTPpeoOpa3oBaHUS
[Ipeobpa3oBanue  TPUTOHOMETPUYECKUX  BhIpaXeHWU. (OCHOBHBIC
2.2
TPUTOHOMETPUYECKHE POPMYIIbI
VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelIeHHE HEPABEHCTBA.
2.3
Meron nHTEpBaIOB
2.4 Pemenue nuenbix v 1poOHO-palliOHAIbHBIX YPAaBHEHHU U HEPABEHCTB
2.5 Pemiennie nppaloHanbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelenue TpUroHOMETpUYECKUX YPABHEHUM
2.7 [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEHICHUIO MaTEMaTHYECKUX
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3a/lav9 1 3a1a4 U3 PAa3JINYIHbIX obOnacreit HayKHn U peaHLHOﬁ KHU3HHU

3 OyHKIMHU U TpaduKu
3 Oyukius, crnocoObl 3amanus Gynkuuu. ['padux Qynkmuu. Bzanmno
1
oOparHble (QyHKLIHNH
OOnacTh ompeaeNeHUss M MHOXKECTBO 3HaueHUd ¢yHkuuu. Hymm
3.2 bynkiuu. [IpoMeXyTKH 3HAKOIMOCTOSHCTBA. YeTHbIE U HEUETHBIC
byHKIIHA
Crenennass (QyHKIUS C HaTypaJdbHBIM M IIeJbIM TOKa3aTeneM. Ee
3.3
cBoiicTBa U rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTETICHU
Tpuronomerpuueckast OKpyHOCTb, OMpPEACIIEHUE TPUTOHOMETPUIECKIX
3.4
(GyYHKIMI YKCIOBOrO apryMeHTa
4 Hauamna MaremMatnueckoro aHaiuza
ITocnemoBaTeabHOCTH, CIIOCOOBI  3aJaHHMsA  IIOCJIEAOBATEILHOCTEM.
4.1
MOHOTOHHBIE MOCJIEI0BATEILHOCTH
Apudmernueckass ¥ TeoMeTpUUecKas TPOrpeccuu. beckoHedHO
yObIBatoliass reomerpuueckass mnporpeccus. CyMma OECKOHEUHO
4.2 yOBIBalOIe reoMeTpuueckord mporpeccuu. @opmyna  CIOXKHBIX
MPOLIEHTOB. Vcroab30BaHne MPOrPecCUr ISl PEIICHUs PealIbHbIX 3a/1a4
MPUKJIAJHOIO XapakTepa
) MHoXecTBa U JIOTUKA
MHOK€ECTBO, OIEpalud HaJ MHOXECTBaMHu. Jlmarpammsl OJiiepa -
Benna. [IlpuMeHeHue TEOPETMKO-MHOKECTBEHHOrO ammapara Jyis
5.1

OIMMCaHuA pCaIbHBIX IIPOLHECCOB U HBJ’IGHHfI, IIpru pPCIICHUMU 3aJa4 H3

JIPYTUX y4eOHBIX MTPEIMETOB
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5.2

Onpe}:[eneHHe, TCOpCMaA, CIICACTBUC, NOKA3ATCIbLCTBO

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBienrue MaHHBIX C TOMOIBI0 TaOIMI] U guarpamm. CpenHee
apupMeTHUUeCcKOe, MeauaHa, HauOoJIblllee W HAWMEHbIIEE 3HAYCHUS,

pasMax, JUCIICPCHUA U CTAHAAPTHOC OTKIOHCHHUC YN CIIOBBIX Ha60p0B

6.2

CnyualiHple  SKCIEPUMEHTHl  (OMBITBI) M CIOy4ailHble  COOBITHS.
DOnemeHTapHbIe COOBITHS (MCXO0/bI). BeposTHOCTH Cly4yaifHOTO COOBITHS.
bnuzocts 4acTOThl M BEpOSTHOCTH COOBITHH. CilydailHble ONBITHI C
PaBHOBO3MOXXHBIMU ~ DJIEMEHTapHBIMH  COOBITHSIMH.  BepositHOCTH

COOBITHUH B OITBITaX C PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMU

6.3

Onepanuu HaJ COOBITHSIMU: MepeceucHue, 00BbeIUHEHHE,
IIPOTHBOMOJIOKHBIE COOBITHS. JlnarpamMmmel Ditiiepa. dopmysa CloKeHHS

BEPOSATHOCTEN

6.4

YcioBHasT ~ BEpPOSATHOCTh.  YMHOXEHHE  BEpOsSiTHOCTEW.  JlepeBo
Clly4yallHOro  JkcrepuMeHtra. @opMyna  IOJIHOW  BEPOATHOCTH.

HesaBucumelie coOOBITHSA

6.5

KomOunaropuoe mnpaBuno ymHoxkeHus. I[lepectaHoBku u (axTopuar.

Yucno coueranuii. Tpeyronbuuk Ilackansa. ®opmyna 6unoma HpioTona

6.6

bunapHblif  crydaiiHBIM  ONBIT (MCHBITAHWE), YyCIeX U Heyjaada.
HezaBucumbie nucnbitanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUN J10 TIEPBOTO

ycnexa. Cepus HE3aBUCUMBIX UCTIBITAaHUN bepHyIm

6.7

CnydaitnHass BenuuuHa. PacnpeneneHue BeposiTHOcTed. Jlmarpamma
pactipenenenus.  llpumepsl  pacnpeneneHuid, B TOM — YHUCIE

reoOMCTPHUICCKOC U OMHOMHAJILHOE

I'eomerpus
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7.1

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, TpsMasi, IUIOCKOCTb,
npoctpancTBo.  [loHsitTue 00 ~ aKCMOMATUYECKOM  MOCTPOCHHUU

CTCPCOMCTPUH: aKCHOMBI CTCPCOMCTPUU U CIICACTBHA U3 HUX

7.2

B3anmMHOe pacronoxeHrue MpsMbIX B MPOCTPAHCTBE: MEPECEKAOIINECS,
MApALICIBHBIE U CKPEIIUBAOIIMECS MpsMbIC. [lapaiuienbHOCTh MPSIMBIX
Y TUIOCKOCTEW B MPOCTPAHCTBE: MapajuiesibHbIE MPSIMbIE B POCTPAHCTBE,
MAPALICIBHOCTh TPEX MPSMbBIX, MAPALICIBHOCTh MPAMON U TIOCKOCTH.
Yrael ¢ COHampaBlICHHBIMU CTOPOHAaMHM, YIOJl MEXIY HNPAMBIMU B
MPOCTPAHCTBE. [TapannensHOCTH TTIOCKOCTEM: MapaJIENIbHbIE
IUIOCKOCTH, CBOWMCTBA MapaulelbHbIX IUIOCKOCTEU. [Ipocreimue
MPOCTPAHCTBEHHbIE  (UTYphl HAa  IUIOCKOCTH:  TETpa’jp,  Kyo,

MmapaJuICJICIIUIIC, IIOCTPOCHUC CeUYeHU

7.3

[lepneHIUKYJIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIC
IIPSAIMBIE B IPOCTPAHCTBE, MPSMbIEC NTapaJUICIIbHbIE U MEPIICHANKYIISIPHBIC
K IUIOCKOCTH, IPU3HAK IEPIEHAUKYISIPHOCTH IPSIMOM U IUIOCKOCTH,
TeOpeMa O TMpSIMOM NEPHNECHIMKYISIPHOW IUIOCKOCTH. YTJbl B
IIPOCTPAHCTBE: YrOJl MEXKAY MPSMOU U IJIOCKOCTBIO, IBYIPaHHBIN yrod,
JIMHEUHBIA YroJI JIBYIpaHHOro yrua. l[lepneHaukyisip U HakJIOHHBIE:
pacCTOSSHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSSHHE OT IPSIMOU 110
IUIOCKOCTH, NpOeKUus (GUIypbl Ha IUIOCKOCTb. lleprneHauKynsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPIIEHANKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema

0 TpeX MepHeHANKYIIpax

7.4

[loHATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHUKA,
BBIITYKJIBIE I HEBBITYKJIbIE MHOIOTPAHHUKH, Pa3BEPTKAa MHOTOIrPaHHUKA.
[Ipusma: n-yrosipHasi npusMa, TpaHU U OCHOBAHUS MNPU3MBI, TIpsAMasi U
HaKJIIOHHAas TpU3MBI, OOKOBass MW TIOJHAs TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYrOJbHBIM NapajIeIENUIe] U €ro CBOWCTBA.

Ilupamuga: n-yroiapHass nupamMuaa, TPaHX M OCHOBAHUE NUPAMUIBI,
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OOKOBasi M MOJIHAs MOBEPXHOCTh NMUPAMHUJIbI, IPaBUIIbHAS U YCEUEHHas
MApaMHA.  ODJEMEHTbl Npu3Mbl W nupamuasl.  [IpaBunbHbBIE
MHOTI'OTPaHHUKU: TOHATUE IPABWJIBHOIO MHOIOIPaHHUKA, IIPaBUIIbHAS
IIpU3Ma M IpaBUJIbHAsA MUPAMUIA, TPABUIIbHAS TPEYTOJIbHAS TUpaMUAa U
NpaBUJIbHBIA  TeTpa’ap, KyO0. IlpeacraBieHue o  IpaBHIIBHBIX
MHOTOTPAaHHUKAX: OKTa’ap, AoAeka’ap u ukocada CedeHHs npusMbl U

IMUpaMHU/JIbl

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, TIPSIMOI,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B MHUpaMHAaX, Mapaiuieenurnenax,

IMpaBUJIbHBIX MHOI'OT'PaHHUKAX

7.6

Brruncnenne 371eMEHTOB MHOTOTPAaHHHMKOB: pebpa, MuaroHai u, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH MW TIOJHOH TIOBEPXHOCTH IIPSIMOM
MPU3MBI, IUIONIA/Ib OCHOBaHMM, TeopeMa O OOKOBOM MOBEPXHOCTU
npsiMoil mpusMbl. [Inomaas OOKOBOM MOBEPXHOCTH W MOBEPXHOCTHU
MPaBWIBHOM MHUPAMUJIBI, TEOPEMA O IUIOMIAAM YCEYECHHOW NUPaAMUIBL.

[Tonsitue 06 o0beMe. OObEM MUPAMUIBI, IPU3MBI

1.7

ITogoOuble Tenma B mpocTpaHcTBe. COOTHOIICHUS] MEXKIY TUIOIIAISIMU

MOBEPXHOCTEHN, 00beMaMu MOJO0OHBIX TEI

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpa3zoBarenbHOU mporpaMMsl (11 kiacc)

Kon

HpOBepSIGMBIe NpCaAMCTHBIC PC3YIIbTATBI OCBOCHUA OCHOBHOM

MIPOBEPSEMOTO | 00pa30BaATEIBHOI MPOrPaMMBI CPEAHETO 00IIET0 00pa30BaHuUs

pe3yJibTaTa
1 Yucia 1 BEIYUCICHUS

OnepupoBaTh  TMOHATUSIMU:  HATypajbHOE, IEJIOE€  YHUCIO;
1.1 WCMOJIb30BATh MPU3HAKU JEITUMOCTH UEJBIX YHUCEI, Pa3JIOKECHUE

4HCila Ha IIPOCTBIC MHOXKUTCIIN IJIA PCIICHUA 3aa4
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1.2

OHGpI/IpOBaTB IMOHATUCM: CTCIICHDb C PAllMOHAJIbHBIM IIOKA34TCIICM

1.3

OHepI/IpOBaTB IIOHATUAMMU. J'IOl"apI/I(i)M qucia, ACCATHYHBIC H

HaTypaJbHbIE JIOTapU(MbI

VYpaBHEHMS U HEPABEHCTBA

2.1

[IpumeHsTh CBOMCTBA CTEMEHU sl TpeoOpa30BaHus BBHIPAKCHHH,
OMEpUPOBATh  MOHATHUSIMH:  TOKA3aTEIbHOE  ypaBHEHUE U
HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHUN

N HCPABCHCTB

2.2

BeImonHAT ~ TIpeoOpa3oBaHUsl  BBIPAXKECHMI, coZepKaIux
jgorapu(Mbl;  ONEpUPOBATh  MOHATHAMH:  JlorapuMHUUECKOe
YPaBHEHHE W  HEPABEHCTBO;  pEIIaTh  OCHOBHBIE  THIIBI

Jorapu(MUYECKUX YPAaBHEHUM U HEPABEHCTB

2.3

Haxomute  pemeHus IIPOCTEUIINX  TPUTOHOMETPUUYECKUX

HEPABEHCTB

2.4

OnepupoBaTh MOHATUSIMU: CUCTEMA JMHEWHBIX YPaBHEHHU U €€
pEUICHHE; HCMOJIb30BATh CHUCTEMY JIMHEWHBIX YPaBHEHUW IJIA

PEIICHUA MTPAKTUYCCKUX 3aJa4

2.5

Haxomute pemeHuss nOpocTEUIIMX CHUCTEM U COBOKYITHOCTEU

paIMOHANIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MO,ZIGJ'II/IPOBaTL pCaliIbHbIC  CUTyallUM Ha  A3BIKC aJIF€6pI>I,
COCTAaBJATb BBIPpAKCHWA, YPABHCHHA, HCPABCHCTBA WU CUCTCMBI I10
YCII0OBUIO 3aJa4du, HCCIICO0BATDH IIOCTPOCHHBIC MOACJIN C

HCIIOJIb30BAHHUCM aIlllapara aJIF€6pI>I

OyHKIIUK U TpadUKU

3.1

OnepupoBaTh MOHATUAMU: IEPUOAUYECKAS PYHKIIMS, TPOMEKYTKU
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MOHOTOHHOCTH  (DYHKIIMHM, TOYKH OIKCTpemMyMa  (GYHKIHH,
HauOoOJbIIIeE U HaUMEHbIIIee 3HAYEHUS (PYHKIIMU Ha TPOMEXKYTKE;

HUCIIOJIB30BAaTh HUX T HCCICIOBAHHNA (bYHKHI/II/I, BaﬂaHHOﬁ

rpadukom

OnepupoBaTh HNOHATUSAMH: rpauku NI0Ka3aTeIbHOM,

Jorapu(PMUYECKON U TPUTOHOMETPUUYECKUX (PYHKIINI; U300pakaTh
3.2

X Ha KOOPJAMHATHOM IUIOCKOCTH W MCHOJIb30BaTh ISl pELICHUS

YPaBHEHUI U HEPABEHCTB

N300paxkaTp Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd JHMHEHHBIX
3.3 YPaBHEHUH M MCHOJIb30BaTh UX JUIsl PELICHUS CUCTEMBI JIMHEHHBIX

YpaBHEHUU

Hcnonb3oBaTh rpaduku GYHKIMH 17151 UCCIIEAOBAHUS TIPOLIECCOB U
3.4

3aBHCHUMOCTEN U3 IPYTUX y4EOHBIX AUCIUIUIMH
4 Hauvana MareMaTnueckoro aHaamsa

OnepupoBaTh MOHATUSAMU: HENpepbIBHAs (DYHKILMS, TPOU3BOAHAS
4.1 (GYHKIIMY; UCMONb30BaTh F€OMETPUUECKUNA U (PUBUYECKUN CMBICI

MPOX3BOJHOM IS PELICHUS 3a1a4

Haxonuth mpou3BOAHBIE 3JIE€MEHTApHBIX (YHKIUH, BBIYUCIATH
4.2

IIPOU3BOAHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO (PYHKIIUN

Hcnonp30BaTh MPOU3BOMHYIO [JIsl HUCCIENOBaHHUS (PYHKIMU Ha
4.3 MOHOTOHHOCTb M OJKCTPEMYMBI, NPUMEHITb  PE3YJbTATHI

MCCJIEeI0BaHUS K TOCTPOCHHIO Tpa(rKOB

Hcnonp30BaTh NPOU3BOJHYIO JUISI HAXOXKICHHUS HAaWIydLIEro
4.4 pemieHuss B INPUKIAOHBIX, B TOM  4YHUCJIE  COLMAIBHO-

OKOHOMMWYCCKHX, 3aJadax
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Ol'IepI/IpOBaTB IIOHATUAMM . HGpBOO6p&3Haﬂ U UHTCI'pajl; IOHNMAThb

4.5
reOMETPUYECKUI U (PU3UUECKUI CMBICI MHTErpaja
6 Haxomute mnepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIUN, BBIYUCISATH
4.
uHTerpai no gopmyne Hetotona - JleliOnuna
Pemwlarp nmpukiagHble 3agaud, B TOM 4YHUCIE COLHUAIBHO-
4.7 DKOHOMHMYECKOTO Y  (PU3MYECKOr0  XapakTepa, CpelCTBaAaMHU
MaTeMaTUYECKOro aHaJIn3a
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
CpaBHUMBaTh BEpPOSTHOCTH 3HAYCHHUM CIydyallHOW BEIMYHUHBI I10
5.1
pacipeneNeHUIO WK € IOMOIIBIO IHarpaMm
OnepupoBaTh NOHATUEM MATEMATUYECKOTO OXXKHUAAHUS, TPUBOJUTH
5 MPUMEPBI TOTO, KAK MNPUMEHSETCS MAaTEMAaTHYECKOE OXKHUJAHUE
d.
CIIy4ailHOW BEJIMYMHBI, HAXOJUTh MATEMaTHUYECKOE OKHJIAHUE I10
JAHHOMY PacCIpPEAECICHHUIO
5.3 Nmetsb npesicTaBieHUE 0 3aKOHE OOMIBITNX YHCEIT
5.4 Nmets npencraBieHue 0 HOPMAIIBHOM pacIpeeIeHun
6 ['eomeTpus
OnepupoBaTh  NOHATHUSMHU:  LWJIAHIPUYECKAs  MOBEPXHOCTb,
61 oOpasyromue  UWIMHAPUYECKOM  IMOBEPXHOCTH,  LWJIMHAP,
KOHHYECKAas MTOBEPXHOCTb, oOpa3ytomiue KOHHYECKON
MOBEPXHOCTH, KOHYC, C(hepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBath Tena BparieHus (LWIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI OTYUEHUS T BPAIICHUS
6.4 KrnaccuunnpoBaTs B3aMHOE pacroyiokeHue chepbl U MIOCKOCTH

51




6.5

OnepupoBaTh MOHATUSIMH: IIAPOBOM  CETMEHT, OCHOBAaHUE
CErMEHTa, BBICOTA CETMEHTA, IIAPOBOM CI0M, OCHOBAHUE IIAPOBOTO

CJI04, BBICOTA MIApOBOI'O CJI0A, HI&pOBOﬁ CCKTOp

6.6

Boruucnsate 00beMbl M IUIOHIAAM MOBEPXHOCTEH TEN BpaILEHHUS,

r€OMETPUYECKUX TEJ C MPUMEHEHHEM (HOpM YT

6.7

OnepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK, BIUCAHHBIA B Chepy U
ONMHCAaHHBIA OKOJNIO cephl, cdepa, BIUCAHHAI B MHOTOTPAHHHUK

HJIA TCJIO BpalllCHUSA

6.8

BpUMCHAATE COOTHOLIEHUS MEXKAY MIIOMIANSIMH ITOBEPXHOCTEN U

00BbeMaMU ITOJOOHBIX TEN

6.9

N300paxxkats uzydaemble (UTYpBl OT PYKH U C NPUMEHEHHEM

IMPOCTHIX YCPTCKHBIX HHCTPYMCHTOB

6.10

BrITTONTHATE (BEIHOCHBIE) THIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX
O00BEMHBIX (UTYpP: BUJ CBEpPXY, COOKY, CHU3Y; CTPOHUTH CEUCHUS

TEeJ BpallleHUs

6.11

W3Bnekarh, THTEPIPETUPOBATH U MPEOOPA30BHIBATH HHPOPMAIUIO
0 IIPOCTPAHCTBEHHBIX r€OMETPUUECKUX burypax,

IIPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX

6.12

[TpumensTh reOMETPUYECKHE bakTbl TUTSI pelieHus
CTEPEOMETPUUECKUX 3a/1ay, MPEANoaraloluuX HECKOJbKO IIaroB

peuicHusA, CCJIIN YCIIOBUA IIPUMCHCHUS 3a/1aHbI B SIBHOU (1)0pMe

6.13

OHGpI/IpOBaTB IIOHATHUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BreimoaHaATh HCﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB
N YMHOXXCHHS BCKTOpaA HA YMUCIIO, O6’I)HCH$ITI), KaKHMMM CBOMCTBaMHM

OHH 00J1a7ar0T
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6.15

HpHMeH}ITB IIpaBUJIO ITAPAJUICIICIIUIICAA ITPHU CJIOKCHHUH BCKTOPOB

6.16

OnepupoBaTh  HOHATUSAMHU:  JEKAPTOBBl  KOOPAMHATHL B
IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB,
KOOPAMHATBl BEKTOpAa, Yrojl MEXAY BEKTOpaMH, CKaJspHOE
IIPOU3BENAECHUE BEKTOPOB, KOJUIMHEApHbIE M  KOMILJIAHAPHBIE

BEKTOPBI

6.17

HaXOI[I/ITI) CYMMY BCKTOPOB M IIPOM3BCICHHUC BCKTOpa Ha 4YHUCIO,
Yroja MEXAY BCKTOPaMH, CKAJIAPHOC ITPOU3BCACHUEC, PACKIAAbIBATD

BCKTOP IO JIBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aﬂaBaTI) IUNIOCKOCTh  YPABHCHUCM B I[GK&pTOBOﬁ CHCTCMC

KOOpAWHAT

6.19

Pemarsp HpOCTGﬁHIPI@ ICOMCTPHUUCCKHC 3aJa4d Ha IIPUMCHCHHC

BCKTOPHO-KOOPAWMHATHOIO MCTOAA

6.20

Pemarn 3aJa4n Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOILICHUM
N HaXOXIACHHUC TCOMCTPHUUCCKUX BCIIMYHUH 110 06pa3uaM NN
aaropurMaM, IIPHUMCH:AA M3BCCTHBIC MCTOAbI IIPH PCHICHHUHA

CTaHAAPTHBIX MAaTCMATUYCCKUX 3a/la4d

6.21

[IpuMeHATh IpoCTENIINE MMPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKHUX

3aga4

6.22

IIpuBoguTh NpUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B
MIPUPOJIE U )KU3HU, PACIIO3HABATH ITPOSIBICHUE 3aKOHOB FEOMETPUH

B UCKYCCTBE

6.23

HpI/IMCHHTB IMOJYUCHHBIC 3HAHWA Ha IPAKTHUKEC. aHAIN3UPOBATDH
PCAJIbHBIC CHUTyalUUd W IIPHUMCHATbL HU3YUCHHBIC IIOHATHUA B

Mpolecce MOMCKa PEIIeHHs] MaTeMaTH4ecKu cHOpMYIMpOBaHHOU
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npoOJieMbl, MOJEIMPOBAaTh pEalbHbIE CUTyallud Ha S3bIKE
TrE€OMETPHH, HCCIIEN0BATh IIOCTPOEHHBIC MOZEIN C
UCIIOIb30BAHUEM T'€OMETPUYECKUX IOHATUHW U TEOpEM, alapara
anreOpbl, pemarb MNPaKTUYECKUE  3aJayd, CBSI3aHHbIE C

HaXOXKICHUCM I'COMCTPHUICCKHUX BCIIMINH

[IpoBepsiemble anemenTsl conepxanus (11 kmacce)

Kon [IpoBepsieMblid 3IEMEHT COJIEPKAHUS

1 Uucna v BBIYHUCICHUSA

1.1 Harypanbhubie u nensie yncia. [Ipu3Haku AeIMMOCTH LENbIX YUCEN

1.2 CreneHb ¢ palMOHANIbHBIM NTOKa3zarenaeM. CBOKCTBA CTENEHU

1.3 Jlorapudm uncna. JleciTHuHbIC U HaTypaIbHBIEC JTOrapru(pMbI

2 VYpaBHEHUs U HEPaBEHCTBA

2.1 [IpeoOpazoBaHue BbIpAXKEHUM, COEpKAIIMX JIOTapU (MBI

55 [IpeobpazoBanue BhIpaKEHUH, COAECPIKAIIUX CTEIICHH C PAllMOHATHHBIM
' nokazaTeyieM

2.3 [TpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmudeckre ypaBHEHHUS U HEPABCHCTBA

26 Cucrembl JNUHEHHBIX YypaBHeHMH. PellleHne mNpuKIagHBIX 3a7ad C
. ITIOMOIIIBIO CUCTEMBI JINHENHBIX YPABHECHUN

2.7 CucTeMbl U COBOKYITHOCTH PallOHATIBFHBIX YPAaBHEHUH U HEPABCHCTB

’ 5 IIpumeHenne ypaBHEHUH, CHCTEM W HEPABEHCTB K PEILICHUIO

MAaTECMAaTHYCCKUX 3aJad MW 3aJa4 H3 Pa3IndHBbIX obiacTe HayKH H
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pEAIbHOM KU3HU

3 @OyHKIMHU U TpaduKu
Oynkmus. Ilepuoguueckune ¢yakuun. [IpoMexyTkM MOHOTOHHOCTH
3.1 ¢byskuuu. MakcumMyMbl M MUHUMYMbl GyHKUMHA. Haubonbmee u
HauMeHbIlIee 3HaYeHNe PYHKLIHU Ha POMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpapuKu
3.3 [TokazaTenbHast u jorapupmMuueckas GyHKIHH, UX CBOMCTBA U rpaduKu
Hcnons3zoBanue rpaduKkoB (QYHKUMA [ pPEUICHUS YpaBHEHUU U
3.4
JUHEWHBIX CUCTEM
Hcnonp3zoBanue rpadukoB (YHKIUN [JIsI UCCIEAOBAHUS MPOIECCOB U
3.5 3aBUCUMOCTEN, KOTOpBbIE BO3HUKAIOT NPU PELIEHUHM 3a7ad U3 JPYTUx
y4eOHBIX MMPEAMETOB U peajbHON KU3HU
4 Hauana maremarnueckoro aHaiausa
4.1 HenpepbiBHble pyHKIIMKU. MeTOon UHTEPBAIOB JIJIsl PELLIEHUSI HEPABEHCTB
[IpousBonnas ¢yakuun. [eomerpuuecknii U (QUINIECKUNA CMBICT
4.2
MPOU3BOTHOM
[IpousBoanbie 3neMeHTapHbIX (yHKIUHA. DOpMysbl HaXOXKIACHUA
4.3
IPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHne  TPOM3BOAHOM K  MCCIENOBaHUIO  (QYyHKIMHA  Ha
4.4 MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxneHue HamOonpmiero
HaMMEHBIIIETO 3HAaYeHHs (PYHKIMU HA OTPE3KE
[IpumeHeHnne MpOM3BOMHOM Uil HAXOXKACHHSI HAWIYYILEro pPelleHUs B
4.5 MPUKIIAIHBIX 3aJ1ayax, AJisl ONpe/IeTIEHUs CKOPOCTH Mpoliecca, 3aIaHHOTO

dbopmyroi unm rpadhuKoM
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4.6

[lepBoobOpa3znas. Tabauia mepBooOPa3HBIX

4.7

WuTerpan, ero reoMeTpuuyeckuil M (pusmyeckuid cMbIci. Berunciienue

uHTerpaia no popmyne HetotoHa - JleiiOnuia

Teopust BEpOSITHOCTEN W CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIYYaWHBIX BEJIMYHMH: MaTEMaTHYECKOE
OXHUJAHHUE, MJUCIIEpCUs] U CTAaHJAPTHOE OTKJIOHEeHue. [Ipumepsl
MIPUMEHCHUSI MATEMATUYECKOTO OXXUJAHHSA, B TOM YHCIE B 3a7a4ax W3
MOBCETHEBHOM  JKM3HU. MaremaTudeckoe OXHJAaHue OWHApPHOU
CIIy4allHOM BeJIMYMHBI. MaremMaTH4ecKoe 0KUIAAaHUE CYMMBI CIIy4alHBIX
BeJIMUMH. MaTeMaTu4eckoe 0XKUJaHUE U TUCIIEPCUS] TEOMETPUUECKOTO U

OMHOMHUAIBHOTO pacipe/eIeHun

5.2

3aKkoH OOJNBIIMX YHCE]I M €ro pojb B HayKe, MPUPOAEC M OOIIECTBE.

Bri0opouHbIit MeTO UCCIe0BaHUM

5.3

IIpumepsl HENpPEpBIBHBIX CIIy4YaWHBIX BeJWYMH. [IoHATHE O IIIOTHOCTH
pacnpeneneHus. 3agayu, MPUBOAAIIME K HOPMAJIbHOMY PacCIpeIeICHUIO.

[ToHsiTHE O HOPMAIILHOM pacnpeaeIeHUN

I'eomerpus

6.1

[unuHapuyeckass  MOBEPXHOCTb,  OOpasylollue  HUIMHIPUYECKON
NOBEPXHOCTH, OCh  UWIMHAPUYECKOM  moBepxHOocTH.  mmmunp:
OCHOBaHHMSI M OOKOBasi TMOBEPXHOCTb, OOpasyromiass U OCh, MUIOMIAAb

OOKOBOM M TOJIHOM MTOBEPXHOCTHU

6.2

Konnueckast moBEpXHOCTh, 00pa3yroIue KOHMIECKON MOBEPXHOCTH, OCh
1 BepIIMHA KOHUYECKON moBepXHOCTH. KOHyC: OCHOBaHHE M BEpIIMHA,
oOpasyromiass ¥ OCh, IUIOMIAAb OOKOBOW M TOJIHOM IOBEPXHOCTH.
VYceueHHBIH KOHYC: OOpa3yrolue M BBICOTa, OCHOBaHHUS W OOKOBas

MMOBEPXHOCTh
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6.3

Cdepa u map: ueHTp, paauyc, 1uaMeTp, MIomaab MOBEPXHOCTU ChEpHI.
BsanmHoe pacnionoxkeHue cepsl U MIOCKOCTH, KacaTelbHas TIOCKOCTh

K cepe, miomaab chepbl

6.4

N300paxkeHne Ten BpalleHWs Ha IUIOCKOCTH. PasBepTka muimmHIpa u

KOHYcCa

6.5

KoMOuHanuu Tenm BpalieHUss U MHOTOTPaHHUKOB. MHOrorpaHHUK,
OINMCAaHHBIA OKOJIO cdepbl, cepa, BOUCAHHAS B MHOTOIPAHHUK, WU

TCJIO BpalllCHH A

6.6

[Torsitue 06 o6wveme. OcCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00
o0BeMe MPSAMOYTOIBHOTO MapaljieNienumnesa u cieAcTBus u3 Hee. O0bemM

MUIMHAPA, KoHyca. O0BheM mapa U mionaab chepbl

6.7

HOI[O6HI)I€ TCJlIa B IIPOCTPAHCTBC. CooTHomIeHUs MCXKIOY ILUIOMAAAMMN

MOBEPXHOCTEHN, 00beMaMu MOJOOHBIX TEJ

6.8

Ceuenusa nunuHApa (MapauieIbHO UM MEPHEHANKYISIPHO OCH), CEUCHUS
KOHyca (TmapajuleIbHOE OCHOBAaHUIO M MPOXOJAIIEE Yepe3 BEPILUHY),

CCUCHHMS I1apa

6.9

Bekrtop Ha miockoctd M B mpocTpaHcTBE. CIOKEHHE W BBIYUTAHUE
BEKTOPOB. YMHOXXEHHE BEKTOpAa Ha 4ucio. PasimoxeHue BekTopa Mo
TPEM HEKOMIUIaHapHbIM BekTopaM. [IpaBuio mapamienenunena.
Pemienne 3amad, CBSI3aHHBIX C IPUMEHEHHEM IMPAaBWJI JEUCTBUUA C

BCKTOpaMH

6.10

[IpsMoyrospHast cucremMa KOOpPAMHAT B IpocTpaHCTBe. KoopamHaThl
BekTopa. IIpocreiimme 3amaun B KOOpAUHATaX. YTOI MEXKIY BEKTOPAMH.
CkansgpHoe NpPOU3BEACHUE BEKTOPOB. DBpIUKMCIEHHE YITIOB MEXIY
IpAMBIMM M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IIpU

pPECIICHNH TCOMETPUUCCKUX 3a a4
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I[J]H MMPOBCACHUA CAUHOI'O I'OCYAJApPCTBCHHOI'O 3K3aMCHA IO MAaTCMATHKC (naﬂee -

EI'D mo maremaruke) HUCIOJIB3yeTCsl MepedeHb (Koau(pUKaTop) MPOBEPSIEMbBIX

TpeOOBaHUN K

pe3yJibTaTaM OCBOCHHsSI OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbl

CpeaHero oouiero oopa3oBaHus U A1eMEHTOB cojepxkanus. [Ipu nposenenun EI'D

no MaTemMaTuke 0a30Boro ypoBHs M3 TmepeuHs (koaudukaropa) BeIOUpAIOTCS

MO3UIIMH, COOTBETCTBYIONIME (henepaabHOl pabouel mporpaMMe 1Mo MaTeMaTHKe

(0a30BbIil ypOBEHB)

[TpoBepsiempbie Ha EI'D o maremaruke TpeOoBaHUS

K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00Pa30BaTEIbHON MPOrpaMMbI

cpenHero o01iero oopa3oBaHuUs

Kon [IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM OCBOEHUS
MIPOBEPSIEMOT0 | OCHOBHOM ~ 00pa30BaTeNbHONM MPOTpamMMbl  CPEAHETO  OOIIEro
TpeOoBaHUs | 00Opa3oBaHUs

1 Brnagenne wetogamMu J10Ka3aTeNbCTB, AITOPHUTMaMHU  pEIICHUS

3aja4; yMeHHEe (QOpMYyJIUpOBaTh M ONEPUPOBATh IMOHATHUIMHU:
OINpENIETIEHUE, AKCHUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIhCTBO, PABHOCWIBHBIE (DOPMYIUPOBKU; MPUMEHSThH HUX;
yMeHue  (QOpMyJIMpOBaTh OOpaTHOE U  NIPOTUBOIOJIOKHOE
YTBEPXKJICHUE, NOPUBOAUTH INPUMEPBl U  KOHTPHOPUMEPHI,
UCIIONb30BaTh METOJ MaTEMaTHYE€CKOM WHAYKIUU; TPOBOAUTH
NOKa3aTesbHbIE PACCYKICHHUS IIPU PELICHUM 33734, OLECHHUBATh
JIOTUYECKYIO TPABUIIBHOCTh PACCYKJICHUM; YMEHHUE OIEPUPOBATH
MOHATUAMHU:  MHOXECTBO,  IIOAMHOXECTBO,  ONEpaluyd  Hax
MHOKECTBAMU; YMEHHUE UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
amnrapar JUisl ONMCaHMS PEAJbHBIX ITPOLECCOB U SIBICHUW U TIPU
pelIeHUH 3a/ady, B TOM YHUCIE W3 APYrUX Y4EOHBIX MPEIMETOB;

YMEHHE OIEepUpOBaTh MOHATHIMU: Tpad, CBsI3HBIN Tpad, AEpeBo,
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LUKJI, Tpad Ha MJIOCKOCTH; YMEHHE 3a/1aBaTh U ONMCHIBATh Ipadbl
pa3IMYHBIMU CHOCOOAMU; MCIOJB30BATh Ipadbl MpU pPEIICHHUU

3aaa4d

YMeHue onepupoBaTh NOHATHUAMU: HATYPAIbHOE YMCIIO, LEIO0E
YUCJI0, CTENEHb C LEIbIM II0Ka3aTelleM, KOPEHb HATypajlbHOU
CTENEHU, CTENEHb C PALUOHAIBHBIM TIOKA3aTENEM, CTEIEHb C
JIeMCTBUTEIbHBIM MOKa3aTeNeM, Jorapudm ducia, CHHYC, KOCUHYC
M TaHINeHC MPOU3BOJIBHOTO 4YHUCIAa, OCTaTOK IO MOAYIIIO,
palMOHAIBHOE YHCIIO, HUPPALMOHAIBHOE 4YHCIO, MHOKECTBA
HAaTypAJIbHBIX, UEIbIX, PALUOHAIBHBIX, ACHCTBUTEIbHBIX YHUCEI;
YMEHHE UCMOJIb30BaTh MPU3HAKU JETMMOCTH, HAMMEHbIIIUHA OOIIHIA
JeUTENb 1 HauMEHbIIIee olIee KpaTHoe, anroput™M EBkimaa mpu
pelIeHuN 3aay; 3HAKOMCTBO C Pa3jIM4YHBIMU IO3ULIMOHHBIMU
CUCTEMAMHU  CUMCIICHMS; yMEHUE BBIIOJIHATH  BBIYUCICHUE

3HaUYCHUNW U MPpeoOpa3oBaHUsS BBIPAKEHUNW CO CTEMEHAMH U

norapudmamu, npeoOpazoBaHus JpOOHO-paIlOHATBHBIX
BBIPKEHUH; yYMEHHE OTIEepUPOBATH TOHATUSIMU:
MOCIIEIOBATEIHHOCTb, apudmeTHIeCcKas nporpeccus,
reomMeTpruyecKas nporpeccus, OCCKOHEYHO yOBIBaroIas
reoMeTpUIeCKast PO PECCHSI; YMCHHE 3aJ1aBaTh

MOCJIEA0BATEIBHOCTA, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopMy; yMeHUE ONEpUpOBaTh MOHATUSIMU: KOMILJIEKCHOE YHUCIIO,
CONPSIKCHHBIE KOMIUICKCHBIE 4YHCJIA, MOAYJIb M AapryMEHT
KOMILJIEKCHOTO dYHWcia, (opma 3amucu  KOMIUICGKCHBIX YHCEI
(reomeTpuueckas, TPUTOHOMETpUYECKass U  ajreOpanyeckas);
YMETh MPOU3BOAUTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMU
YUCJIAMHU; TPUBOAUTH MPUMEPHI HCHOJB30BAHUS KOMIUIEKCHBIX
YHCEII, ONEpUpPOBaTh MOHATHUSAMH: Martpuma 2 X 2 U 3 x 3,

onpcaAcCInTCIIb MaTpUIlbI, FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OIIPCACIUTCILA
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YMenue OIIEpUPOBATH MOHATUSMH: palMOHAIIbHEIE,
UppaliOHAIbHbIE, MOKa3aTeJIbHBIE, CTEIICHHBIE,
aorapupMudecKue, TPUTOHOMETPUYECKUE YPaBHEHHUS "
HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpUpOBaTh MNOHATHIMHU:
TOXXJECTBO,  TOXKIECTBEHHOE  MpeoOpa3oBaHUE, YypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHNI U HEPABEHCTB, PABHOCWJIBHOCTh
YpaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE peliaTh ypaBHEHHMS,
HEPABEHCTBA W CHUCTEMBl C TMOMOUIBIO PA3JUYHBIX IPUEMOB;
pelIaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C I1apaMETPOM;
NIPUMEHATh YPaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI JJI PEIIEHUs
MaTeMaTHYECKUX 3a/1a4y U 3a]1a4 U3 pa3IMyHbIX o0nacTell HayKu U

peanbHOU JKU3HU

YMeHue onepupoBaTh MOHATUAMU: (PYHKIIMS, YETHOCTh (DYHKIIUH,
MEPUOANIHOCTD byHKIINAHA, OTPaHUYCHHOCTh byHKITINH,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (YHKIIMH, HAauOOJbIIEe U
HaMeEHbIIIee 3HaueHUsl (PYHKIMU Ha TPOMEKYTKE, HETpephIBHAS
byHKIMS, acuMOTOThl Tpaduka (QYHKIUMU, TepBasi W BTOpas
npou3BOAHAs (PYHKIIMH, TEOMETPUUYECKUN M (DU3HUECKHI CMBICH
MPOM3BOIHOM, TEPBOOOpa3Hasi, ONMpPeNeICHHbIN WUHTETPall; YMEHUE
HaXOJUTh ACUMITOTHl Tpaduka (YHKIUU; YMEHUE BBIYUCIATH
IIPOU3BOJIHBIE CYMMBI, MPOM3BEIEHHUS, YaCTHOIO M KOMIIO3UIUU
GyHKUMNA, HAXOAWTh YpaBHEHHE KacaTelbHOM K rpaduky
GyHKIIMM; yMEHHE HaXOAWTh TPOU3BOJIHBIC 3BJIEMEHTAPHBIX
byHKIMI;  yMEHHE  HWCIONb30BaTh  MPOM3BOAHYIO IS
UCCieoBaHUus (PYHKIIUMN, HAXOAUTh HAWOOJBIINE U HAaUMEHBIIINE
3HaueHUd  (QYHKOUH; CTPOUTh TIpaUKM  MHOTOYJIEHOB €
MCITIOJIb30BaHUEM anmapara  MaTeMaTU4YeCKOro aHaImn3a;
NPUMEHSTH MPOU3BOIHYIO JJII HAXOXKACHUS HAWIYYIIETO PEeIlCHHUS

B IIPHUKIAOHBIX, B TOM YHCJIC COOHAIBHO-DKOHOMHNYCCKHX H
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(1)H3H‘I€CKI/IX 3aJadax; HaXOAWTh IIoOmaau H 00BEMBI Q)Hryp C
IIOMOMIbIO HMHTCTpaIa; IMPHUBOAWUTH IIPUMEPLBI MATCMATHYCCKOIO

MOJICJTMPOBAHUS C TIOMOIIIBIO TUdPepeHIInaTIbHbIX YPaBHEHHM

YMeHue onepupoBaTh MOHATUSAMH: Tpaduk (yHKUUU, OOpaTHas
byHKIUS,  KOMOO3UIMSA  (QYHKIHWHM, JHUHEWHas  (yHKIUA,
KBaJgpaTuyHas (QYHKIMS, palydoHaNbHAs (YHKIUSA, CTETICHHAS
byHKIIHA, TPUTOHOMETPUUYECKUE byHKIINUH, oOpaTHbIC
TPUTOHOMETPUYECKUE byHKIMH, nokasaresbHas u
ngorapupmuyeckass  (QYHKIIMH; YMEHHE CTPOUTHh  TpaduKu
U3YYEHHBIX (YHKIUN, BBIMNOJIHATH NpeoOpa3oBaHusi TpaduKoB
(GyHKUUNA, KCMOJIb30BaTh TpadUKU ISl U3Yy4EHUs MPOILECCOB U
3aBUCMMOCTEH, TIPU PEIICHUU 3a7ad U3 JPYTUx Yy4eOHBIX
IPEeIMETOB U 3aJa4 U3 PEeabHOW *KU3HU; BbIpaxaTb (OpMyIamMu
3aBUCMMOCTH MEXIYy BEJIMYWHAMU; HCIIOIB30BaTh CBOWCTBA H
rpaduku GYHKIUNA ISl pEIICHUs] YpaBHEHUH, HEPABEHCTB U 3a]1a4
C TmapamMeTpaMu; H300paxaTb HAa KOOPAWHATHOW TIJIOCKOCTH

MHO’KECTBA PELICHUN YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMmenue pe€iiaTb TCKCTOBLIC 3ala4MW PA3HBIX THUIIOB (B TOM YHCJIC
Ha MPONCHTHI, JOJXU W YaCTH, Ha JIBUIKCHHC, pa60Ty, CTOUMOCTD
TOBAPOB W YCJIYI, HAJIOIH, 3aJa4l U3 obacTu YIIpaBJICHUSA
JIMYHBIMA M CEMEHHBIMU (bI/IHchaMI/I); COCTAaBJIAATh BbIPAKCHUA,
YPaBHCHUA, HCPABCHCTBA M HX CHCTCMBI IIO YCIIOBHIO 3a14d4U,
HCCICA0BATDH IMOJIYYCHHOC peIICHnC u OLICHUBAaThb
HpaBI[OHOI[O6HOCTB PEC3YJIbTATOB, YMCHHUC MOACINPOBATH
pCajIbHBIC CUTyallMM Ha  A3BIKC MATCMATHKH, COCTaBJIATH
BBIPpAKCHUA, YPABHCHHSA, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBHIO
3ala4ur, HCCICAOBATL ITOCTPOCHHLIC MOACIM C HCIIOJIb30BAHUCM

anmnapara ainreOpbl, UHTEPIPETUPOBATH MOJYYEHHbBIN PE3yJIbTAT

61




YMeHue ornepupoBaTh MOHATHSAMU: CpefHee apudMeTUyYecKoe,
MeAraHa, HauOoNblllee W HaWMEHBIIEe 3HAYCHHS, pa3Max,
JUCIIEPCHs], CTaHAAPTHOE OTKJIOHEHUE YHUCIOBOr0 Ha0Opa; yMeHUE
U3BIIEKATh, HHTEPIPETHPOBATh WH(GOPMAIUIO, MIPEICTABICHHYIO B
TabnMIax, Ha JauarpaMmax, rpadukax, OTPaKaOIIYI0 CBONCTBa
peabHBIX TPOIIECCOB U SIBIICHUH; MPEICTAaBIATh WH(OPMAIIUIO C
MOMOIIBIO TaONWIl W AMAarpaMM; HCCIENIOBAaTh CTATUCTHUECKHE
JaHHbIE, B TOM YHCJE€ C MPUMEHEHHEM IpaUYECKUX METOAOB U
ANIEKTPOHHBIX CPEACTB; TpaUuecKku HCCIeAOBaTh COBMECTHBIE
HAOJIOJICHUSI C TIOMOILBIO JUarpaMM pacCeMBAHUA WU JTUHEHHON

perpeccuu

YMeHue onepupoBaTh NOHATUAMMU: CIIYYaWHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOrO0 COOBITHS; YMEHHUE BBIYUCIIATH
BEPOSITHOCTh  C  HCIOJb30BaHUEM  TIpapUUYECKUX  METOJIOB;
OPUMEHATh (OPMYJBI CIOXKEHHUSIT M YMHOXKEHHUSI BEpPOATHOCTEH,
dbopMyny  monmHOM  BeposTHOCTH,  (opmyny  bepnymiw,
KOMOWHaTopHble (PakTel W (GOPMYIBI; OIEHHWBATh BEPOSTHOCTU
pealbHbIX COOBITHII; YMEHUE ONEPUPOBATH MOHATUAMU: CIydalHas
BEIIMYMHA, PACIPEAEIICHUE BEPOATHOCTEH, MaTEMaTH4YECKOe
OKMJaHUE, AUCIEPCHS M CTaHJAPTHOE OTKJIOHEHHUE CIy4anlHOU
BEJIMYMHBI, PYHKLIMN paclpeiesieHus U MIIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeJIbHOTO W HOPMAaJIbHOIO  PAacCHpEelelCHUN; yMEHHE
WCIIOJIBb30BaTh CBOWCTBA U3YYEHHBIX PACIPENCIICHUN I PEIICHUS
3a]1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJIBIIUX YHCEI, METOABI
BbIOOPOYHBIX  HMCCIEIOBAHUM; yMEHUE MPUBOAUTH MPUMEPHI
MpOSBIICHUS] 3aKOHAa OOJBIIMX YUCEN B MPUPOJHBIX H
OOIIIECTBEHHBIX SIBIICHUSX; YMEHUE OINEpUPOBATH IMOHATUSIMU:
COUETAaHWE,  NEPECTAHOBKA,  YHCIO  COYETAHHWM,  YHCIIO

nepecTaHoBOK;  OuHOM  HbploTOHa;  yMeHue  NPUMEHSTH
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KOM6I/IH3.TOpHLIC q)aKTBI H pacCyXaACHUA i1 PCIICHUA 3aaay,
OLICHUBATH BCPOATHOCTH  PCAJIbHBIX CO6BITPII>1; COCTaBJIATH
BCPOATHOCTHYIO MOJACIIb MW HHTCPIIPCTUPOBATL IIOJYY CHHBIN

pe3ynbTar

YMeHue onepupoBarb MOHATUAMH: TOYKA, INpsAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIja, IJIOCKUH Yroll,
IBYI'PAHHBIA  yrOJ, TPEXIPaHHBIM YroOJ, CKpPEIIMBAIOIIMECS
IpsIMbIE, NAPAUICIBHOCTh W NEPIEHAUKYISPHOCTh NPSAMBIX H
IJIOCKOCTEH, yroa MEXAY HNPSIMBIMH, Yroil MEXAY NpsSMOU U
IJIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSMH, PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHHUE MEXAY MPSMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMM; YMEHHME HCIIOJb30BATh IIPM PELICHWM 3a4ad
U3Yy4eHHbIE (aKThl U TEOPEMBI INIAHUMETPUHU; YMEHHUE OLICHUBATh
pasmepsl O0BEKTOB OKpPY>KaroIEero MHpA; CTPOUTH
MAaTeMaTUYECKUE MOENH C IIOMOILBIO0 T€OMETPUYECKUX ITOHATHN U

BCJIIMYMH, PCHIATH CBA3AHHBIC C HUMHU IMPAKTHYCCKUEC 3a1a4n

10

YMeHue omnepupoBaTh MOHITHSAMU: IUIOMIAAb (UTYpPBI, 00BEM
(GUTYypBl, MHOTOTPAaHHUK, IPaBUIBHBIA MHOTOTPAHHHUK, CECUCHHUE
MHOTOTpaHHUKa, KyO, TapajleNienurnes, Npu3Ma, THUPaMHIa,
durypa u MOBEpXHOCTh BpallleHUs, IUIMHAP, KOHYC, map, cdepa,
mwiomaab chepsl, IUIOMAAsL MMOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHYCa, UIHHIPA, o0BeM KyOa, IPSIMOYTOJIEHOTO
napaJiyiesienuIe/1a, MAPaMUIbI, TTPU3MBI, ITWINHAPA, KOHYyCca, I1apa,
pa3BepTKa TIOBEPXHOCTH, CEYEHUS KOHyca U  ILWIMHIpA,
napasuielIbHble OCH WJIM OCHOBAHMIO, CEUYEHUE IIapa, IIOCKOCTh,
Kacaromasicsi chepsl, MIIUHIIPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, H300pakaTb MHOTOT'PAaHHUKH, QUTYPBl U

IMOBCPXHOCTHU BpallCHUA, UX CCUCHHA, B TOM YHCIIC C ITOMOIIBIO

63




ANEKTPOHHBIX ~ CPEACTB,  yMEHHME  MPUMEHATh  CBOMCTBA
reOMETPUYECKUX  (UTYyp, CaAMOCTOSTENBHO  (POPMYIHPOBATH
OIlpeNleleHUs] M3y4aeMblX (UIYp, BbLIBUIaTh THIIOTE3bl O
CBOMCTBAaxX M NpPU3HAKAX TeOMETPUYECKHX (puryp, oOOCHOBHIBAThH
WJIM OTNPOBEpraTh WX; YMEHHUE MPOBOAUTH KIacCHUPHUKALUIO (HUTYD
MO0  pPa3NUYHBIM  TMPU3HAKaM,  BBINOJHATH  HEOOXOIWMBEIE

AOIMOJIHUTCIIbHBIC ITOCTPOCHUS

11

YMeHue onepupoBaTh MOHSATUSMH: JIBUJKEHHE B IMPOCTPAHCTBE,
MapayiJieIbHBIA  TIEPEHOC, CHUMMETPUS Ha IUIOCKOCTH W B
MPOCTPAHCTBE, IMOBOPOT, MNpeoOpa3oBaHUe MMOAO0US, MOJO0OHBIE
burypsl; yMEeHUE pacro3HaBaTh paBHbIE U MOJI00HBIE (UTYPHI, B
TOM YHCJIC B TPHUPOJIC, MCKYCCTBE, aPXUTEKType; HCIIOIH30BAThH
r€OMETPUYECKUE OTHONICHHUS TpU PEIICHUU 3aJad; HaXOJIUTh
T€OMETPUUECKHE BEIMYMHBI (JJIMHA, YroJ, IJIOIalb, 00beM) MpHU
peIIeHnH 3a7a4 U3 JIPYruX Y4eOHBIX MPEIMETOB M U3 peabHOU
KU3HHW, YMCHHE BBIYUCIIATh T€OMETPUUYECKHE BEJMYMUHBI (JJIMHA,
yroi, TIUIomaab, O0BbEM, IUIONIAJb MOBEPXHOCTH), HCIOIb3YS
U3ydeHHBbIC (OPMYJBI M METOABI, B TOM YHCIE: ILIOMIAJIb
MOBEPXHOCTH THUPAMUbI, MPU3MBI, KOHYCA, IUIMHAPA, TJIOMA]lb
cheprl; o00BeM Kyba, MPSMOYTOJLHOIO IMapajjelienuesa,
MUpaMUIbI, TPU3MBI, IIJIMHAPA, KOHYCA, Iapa; YMEHUE HAaXOIUTh

OTHOIIIEHHE 00BEMOB MOAO00HBIX (DUTYD

12

YMeHue omnepupoBaTh TMOHSATUSIMU: MPSMOYTOJbHAs CHUCTEMa
KOOpJIMHAT, BEKTOP, KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOpPOB, MPOU3BEACHUE BEKTOPA HA YHUCIO, PA3I0KEHUE
BEKTOpa 10 0a3ucy, CKaJlsipHOE TIPOM3BEICHHE, BEKTOPHOE
MPOU3BEJICHUE, YTOJl MEXAY BEKTOpAaMH; YMEHHE HCIOIb30BaTh

BEKTOPDHBIM W KOOPJAMHATHBIM  METOX I PELICHUS
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ICOMCTPHUYICCKHUX 3a/la4 U 3a1a4 JPYIrux y‘{e6HI>IX MpeaMcCTOB

13

YMeHue BbIOMpaTh MOAXOASIIMA METOA /JIs PELICHUs 3alayu;
[IOHMMaHWE 3HAYUMOCTH MATEMaTUKU B M3Y4YCHUU IPUPOIHBIX U
OOLIECTBEHHBIX MPOLECCOB W SIBJICHUH; YMEHHE paclo3HaBaTh
[POSIBJICHUE 3aKOHOB MAT€eMaTMKM B HCKYCCTBE, YMEHUE
IIPUBOJIUTH IPUMEPbl MAaTEMAaTUYECKUX OTKPBITUN POCCUMCKOU U

MHPOBOM MaTeMAaTU4YECKON HAYKH

[lepeueHb 3€MEHTOB COAEpKaHusl, TpoBepsieMbix Ha EI'D

110 MaTCMAaTHUKC

Kon [IpoBepsieMblld 3JIEMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS

1.1 Harypanbubie u nensie uyncia. [Ipu3Haku AeIMMOCTH TENbIX YUCEI

1.2 Panimonanbapie  uncina. OOBIKHOBEHHBIE M JIECSATUYHBIE ApoOH,
MPOLIEHTHI, 0ECKOHEYHBIE MEPUOANUECKUE Apodu

1.3 ApudmMernyeckuii KopeHb HaTypalbHOW creneHu. JledctBus c
apuPMETHIECKUMU KOPHSIMHU HATYPATbHOU CTEIICHH

14 Crenenb ¢ 1menbiM  nokaszarenemM. CrTeneHb € palMOHAIbHBIM
nokasaresieM. CBOWCTBA CTENEHU

1.5 CuHyCc, KOCHMHYC M TaHIE€HC YHUCJIOBOIO aprymMeHra. ApKCHHYC,
aApPKKOCUHYC, apKTaHTE€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JleciTHuHbIC U HaTypaIbHbIEC JTOrapru(pMbI

1.7 JlelicTBUTENbHBIE qucna. Apudmernueckue onepanuu c

I[Cf/'ICTBHTCHBHBIMH YquCJIaMH. HpI/I6J'H/I)KeHHI::IC BBIYMCJICHUS, IIpaBHJIa

OKPYTJICHH:A, IIPUKHUAKA U OCHKA PE3yJibTaTra BBIUMCIICHUN

65




1.8

[IpeoOpazoBanre BeIpAKEHUIM

1.9 KommnekcHble uncna

2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenpie u ApoOHO-paIMOHAILHBIE YPAaBHEHUS

2.2 HppaumnonanbHble ypaBHEHUS

2.3 TpuronoMerpuueckrue ypaBHEHUS

2.4 [TokazaTenbHble U JorapupmMuyeckue ypaBHEHUS

2.5 [enbie u poOHO-palIMOHAIEHBIE HEPABEHCTBA

2.6 HppanroHanbHble HEPaBEHCTBA

2.7 [TokazaTenbHble U JJorapuPMUUECKHEe HEPABEHCTBA

2.8 TpuronoMerpuueckue HEpaBEHCTBA

2.9 CucTemMbl M1 COBOKYTHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuna cuctemsl JIMHEMHBIX ypaBHEHHN. ONpenenTeNb MaTPULLbI

3 Oynkuuu u rpadpuku

3.1 OyHK1Us, crnocodbl 3amanus GyHkuu. ['paduk ynkiuu. Bzaumuo
obpatubeie (yHKiMu. YerHole u HedeTHble ¢GyHkuuu. [lepmonnueckue
hyHKIIUN

3.2 OO6nacTh ompeneneHUss W MHOXKECTBO 3HaueHWid ¢yHkuu. Hymn

GyHKINH. [IpomexyTku 3HAKOITOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIUU. MakCUMyMbl W MHUHUMYMBI (DYHKIIUH.

Haubomnbiiee n HaumeHblee 3HadeHue QyHKIIUU Ha TPOMEKYTKE
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3.3

CreneHHas q)YHKHI/I}I C HATypaJdbHBIM H LOCJIbIM IIOKA3aTCJICM. Ee

cBoiicTBa U rpa¢duk. CBONCTBA U TpauK KOPHS N-OM CTENEHU

3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U IpaPuKu

3.5 [lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U rpauKu

3.6 Touku paspeiBa. AcuMnToThl rpadukoB GpyHkiui. CBoWicTBa (PyHKITUH,
HENPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aAaHUS TTOCIEA0BATEIbHOCTEN

3.8 Apudmernueckas U reomeTpuyeckas mporpeccur. Gopmyna CIOXKHBIX
MIPOLIEHTOB

4 Hauana marematudeckoro aHaiansa

4.1 [IpousBonnas ¢pynkiuu. [Iporu3BoaHbIC AIEMEHTAPHBIX (HYHKIIHIMA

4.2 [IpumeHenue  NpoOM3BOAHOW K  HMCCIAEAOBaHUIO  (PYHKIHMI  Ha
MOHOTOHHOCTb M  3KCTpeMyMbl. HaxoxxneHue HauOonbliero u
HAaUMEHBIIIETO 3HaYEHUS (YHKIIMH Ha OTPE3KE

4.3 [lepBooOpa3znas. UuTterpan

S) MHoO»xecTBa U JIOTHKA

5.1 MHoxecTBO, omepauuu Haja MHOXxecTBamH. Jluarpammbl OJiinepa -
Benna

5.2 Jloruka

6 BeposiTHOCTB 1 cTaTUCTHKA

6.1 OnucarenbHasi CTaTUCTHUKA

6.2 BepositHOCTB
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6.3 KombunaTopuka

7 I'eomeTpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbl€ U JIOCKOCTU B MPOCTPAHCTBE
7.3 MHoOrorpanHuKu

7.4 Tena v MOBEPXHOCTU BpAILICHUS

7.5 KoopauHaTel 1 BEKTOPBI

4. TemaTuyeckoe IJIAHUPOBaHHE

«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

Ne | Tema Kom | Onextponnsie
ude | o0pa3oBaTelibHbIE PECYPCHI
CTB
0
yac
OB
10 kiace 68
1 | MHoxecTBa panmuoHaabHbIX | 14 | DOP Anre6pa 10 knace, 11
U 1eHCTBUTEJBHBIX yucel. KJ1acc
PanuonanbHbIC YPaBHEeHHS 000 «AKnace»
U HEpPaBEeHCTBA
Tpenaxep «O06nako
3HAHUN» Maremaruka
10,11 knacc

000 «Duzukon JIad»
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Maremaruxka. Anrebpa.
I'eomerpus. BeposTHOCTE 1
CTaTHCTHKA

10-11 KJ1acc

HNHTepakTrBHBIC 3a1aHUS

00O «CxaeHnr»

Anrebpa 10-11 knacc
HarJsiAHbIE YPOKU

000 «9K3AMEH-
MEIUA»

BeposTHOCTD M cTaTUCTHKA
10, 11 knacc

000
«CBEPOBPA30OBAHMUE»

Maremartuka 10-11 xmaccel

I'AOY BO MI'TIY

[Mudposoit kypc «Anredpa
¥ Hayajga MaTeMaTHIECKOTO
aHaiuM3a. ["'eomerpusi.
BeposiTHOCTB 51
craructuka. 10-11 kiacc
Or'AOY BO
«l'ocynapcTBeHHBIN
YHUBEPCHUTET

MIPOCBEIICHUSI»
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TecToBble ympakHEHUS TIO
anredpe u Hayajgam
MaTeMaTU4YeCKOro aHaau3a.
10-11 xmacc

000 «Yuun.py»

bubmmorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onnmnuana
HIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMITHada
IIIKOJBbHHUKOB

https://mos.olimpiada.ru

MHoxecTBo, orepanuu Haj
MHOXecTBamMu. Jluarpammel  Diinepa—
Ben Ha. PanmonannsHbIC qHucia.
OOBIKHOBEHHBIE U JECATUYHBIC JapOOH,
MPOLEHTHI, OECKOHEUHbIE MMEePUOIUYECKUE
apobu.  Apudmermdeckue — orneparuu
C pallMOHAIBHBIMU YU CIIaMU,
npeoOpa3oBaHusl YHUCIOBBIX BBIPAKECHUH.
[Ipumenenue apoOei u MpPOIEHTOB IS
pelIeHUsT  NPUKIAIHBIX  3a1ad U3
Pa3JIMYHBIX OTPACJIEN 3HAHUU U peaIbHOU
)KM3HU. JlencTBUTENBHBIE YHncHa. Paruo-

HaJIBHBIC 1 UppanroOHaJIbHBIC qucia.
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Apudmernueckue  omepauuu ¢ Jei-
CTBUTENbHBIMH uKciiaMu. [IpubimxE€HHbIE

BBIYMCJICHHUA, IIpaBuJIa OKPYIJICHUA,

MPUKHIKA U OIIEHKa pe3yabpTara
BBIYHCJICHUH. ToxnecTBa
U TOXXJIECTBEHHBIE npeoOpa3oBaHus.
YpaBHeHue, KOpPEHb YpaBHEHMUSI.

HepaBeHncTBO, pelieHue HEpaBEHCTBA.
Meron wuHTEpBaNioB. PemieHue uesnbIx
U ApOOHO-PAMOHATHHBIX YpaBHECHUU

U HCPABCHCTB

OCHOBHBIE BUIBI ACATCIIBHOCTH 06yt1a10nmxc;1

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amapar JJis ONUCAaHUs X0/1a PELICHUS
MaTEMaTUYECKUX 33J]1a4, a TAKXKE PEAbHBIX IPOLIECCOB U SBICHUMN, IIPU PELICHUH
3a/1a4 U3 JPYrux y4eOHBIX MTPEIMETOB.

OnepupoBaTh MOHATUSAMM: PALMOHAIBHOE YHUCIO, JEWCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAas IpO0b, AeCATUUHAS APOOb, MPOLICHTHI.

BoimonHaTh apudMeTnueckue onepanuu ¢ paldOHAIbLHBIMU U ACHCTBUTEIbHBIMU
YUCJIaMU; TPUOIMKEHHBIE BEIYMCIICHUS, UCTIONB3Ys IPABUIIA OKPYTJICHUS.

Jlenate NPUKHUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUN.

OnepupoBaTb MOHATUAMM: TOXKAECTBO, YPAaBHEHHUE, HEPABEHCTBO; ILIEJIOE
Y pallMOHAJIbHOE yPaBHEHUE, HEPABEHCTBO.

BoinonHaTe ipeoOpa3oBaHus 1LEIbIX U PAllMOHATBHBIX BEIPAXKEHUI.

PemaTte OCHOBHBIE TUIIBI LIEJIBIX UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
[IpuMeHsATh  pauMOHAIbHBIE  yYpPAaBHEHHMS M HEPABEHCTBA ISl  pELIEHUs

MATCMATHYCCKUX 3aJla4 M 3aJla4 K3 PAa3JIMYHBIX oOnacrei HAaYKH H peanLHoﬁ

KU3HUA
2 | ®yHKUUH U rpadguku. Crenens | 6 O0P Aunreopa 10 xnacc,
C IeJIBIM MOoKa3aTeJIeM 11 xmacc

000 «AKmnacey
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Tpenaxep «Ob6nako
3HAaHUN» MaremaTtuka
10,11 knacc

000 «Duzukon JIad»

Maremaruka. AunreOpa.
I'eomerpus. BepostHOCTh U
CTaTUCTHUKA

10-11 KJ1acc

I/IHTCpaKTI/IBHBIG 3aJaHus

000 «Ckaeur»

Anrebpa 10-11 knacc
HarJsAHbIE YPOKU

000 «9OK3AMEH-
MEI1A»

BeposiTHOCTh M cTaTHCTHKA
10, 11 kmacc

000
«CBEPOBPA30OBAHUE»

Maremaruka 10-11 xmaccer

I'AOY BO MI'TIY

[udposoit kypc «Anredpa
¥ Hayajga MaTeMaTHIECKOTO
aHaIm3a. ['eometpus.

BepostHoCTh u
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cratuctuka. 10-11 kmace
OI'AOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHUSI»

TecToBBIE yNpa)KHEHUA 110
anredpe u Hayajgam
MaTEMaTUYECKOTO aHaJIN3a.
10-11 kinacc

000 «Yuun.py»

bubmmorexa MOII

https://uchebnik.mos.ru/cat

alogue

Bceepoccutickas onmmmnuana
[IKOJbHUKOB

https://vos.olimpiada.ru

MockoBcKast oJuMnuaaa
IIKOJILHUKOB

https://mos.olimpiada.ru

DyHKIMS, CHOCOOBI 3alaHus (YHKIUH.
B3aumHo oOpatHbie QyHkuuu. I'paduk
b yHKIUU. Ob6nactpb

Y MHOXKECTBO 3HaueHWil QyHkuuu. Hymu

OmpeICICHUS

b yHKIUN. [TpoMexxyTKu

3HAKOIIOCTOSHCTBA. YETHERIE U HEUETHERIC

CreneHb C LIEJIBIM

G yHKIUU.
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IMOKa3aTeJIeM. CrangapTHas dhopma
3aIMucu JIEUCTBUTEIILHOTO qHucJa.
Hcnonp3oBanue moaxonsmeid  (GopMbl
3allUCH  JEUCTBUTEIBHBIX YHCET  OJId
pelIeHust MIPAKTUYECKUX 3aja4
Y NIpEJICTaBIEHUs] JTaHHbIX. (CTeneHHas
byHKIIHS C HAaTypaJIbHbIM U LEJIBIM

nokazarenem. E€ cBoiicTBa u rpauk

OcHOBHbIE BUJIbI JIE€ATEIILHOCTH 00y4arolUXCs

OnepupoBarth NOHATUAMH: (QYHKIMS, CHOCOOBI 3anaHusi (QYHKIMH, B3aUMHO
oOpatHble (PYHKIMU, OOJACTh OMpPENEICHUS W MHOXKECTBO 3HAUYEHHMU (YHKIIUH,
rpaguk  QyHKIUH; YETHOCTh W HEUETHOCTh  (YHKIMH, HyIH  (YHKIUH,
MPOMEKYTKH 3HAKOMIOCTOSHCTBA.

BoinonHsaTh npeoOpa3zoBaHusl CTENIEHEH C IIEJIbIM IT0Ka3aTeIIeM.

Hcnonp30BaTh cTaHAapTHYIO (DOPMY 3aUCH EHCTBUTEIHLHOTO YHCIA.
dopMynupoBaTh U WLTIOCTPUPOBATH TpadUueCK CBOWCTBA CTETIEHHON (DYHKITUU.
Bripaxats ¢popmMynamMu 3aBUCUMOCTH MEXIY BETMUYNHAMHU.

Hcnonb3oBath 1MGpOBBIE pecypchl Ui MOCTpOeHUs TpadukoB (QyHKIIMH

Y U3YYEHUS UX CBOWCTB

3 | ApupmMeTnyeckuii KOpeHb n—oii | 18 O0P Anrebpa 10 xiace,

CTeINeHM. HNppauuonanbHbie 11 xmacc

YPABHEHMS U HepaBeHCTBA 000 «AKnace»
Tpenaxep «O6mako
3HAHUN» Maremaruka
10,11 knacc
000 «®uzukon Jlad»
Maremaruka. Aunreopa.
I'eomerpus. BepostHOCTh U
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CTATUCTHUKA
10-11 KJ1acc
HNuTepakTUBHBIC 3a1aHUS

00O «CxkaeHnr»

Anrebpa 10-11 knacc
HarJIsAHbIE YPOKH

000 «9K3AMEH-
MEJIUA»

BeposiTHOCTh 1M cTaTucTUKa
10, 11 xmacc

000
«CBEPOBPA30OBAHUE»

Marematuka 10-11 xmaccel

I'AOY BO MI'TIY

[Mudporoit kypc «Anredpa
Y HavaJla MaTeMaTU4eCcKoro
aHanIMu3a. I'eomerpus.
BeposTHOCTB u
cratuctuka. 10-11 kmace
OI'AOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

IIPOCBCIICHUA

TecToBbIE YNPAKHEHUS I10

anredpe u Hayajgam
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MAaTEMATUYECKOTO aHaIn3a.
10-11 xnacc

000 «Yuu.py»

bubmmorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onmnmnuana
HIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMITHada
IIKOJBbHHUKOB

https://mos.olimpiada.ru

ApudmMeTnyecknii KOpeHb HaTypaJbHON
creneHu. JleWcTBus ¢ apudmeTnuecKuMu
KOpHAMH n—OW  creneHu. Pemenune
VPPALMOHAIIBHBIX YpaBHEHUU
1 HepaBeHCTB. CBOICTBA M TpapuK KOPHS

N-OU CTEeIIeHU

OCHOBHBIE BUIBI ACATCIIBHOCTH 06yqa1011mxc;1

@opMynupoBaTh, 3alMCBIBATH B CUMBOJIUYECKOU

IpuMepaMy CBOKMCTBA KOPHS N-0il CTENEHHU.

dopMe U WILTIOCTPUPOBATH

Brinonsats npeoOpa3oBaHus HPPAlMOHAIBHBIX BbIPAXKEHUU.

Pemars OCHOBHBIC THUIIBI HppaiuOHAJIbHBIX ypaBHGHI/Iﬁ N HCPABCHCTB.

[IpuMeHsaTs Uil pelIeHHs] pa3IMYHBIX 330a4  MPPALMOHAIBHBIE YPABHEHMS

Y HEPaBEHCTBA.

Ctpoutb, ynTaTh rpauk KOpHs n-0il CTENEHH.
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Hcnonb3oBath 11GpOBbIE  pecypchbl

Y U3y4E€HUS UX CBOMCTB

JUIL  TIOCTPOSHUSI TPapUKOB  (PYHKIIHMI

4

DopmyJabl TPUT OHOMETPHH.

Tpuronomerpuyeckue ypaBHeHHs

22

O0P Anredpa 10 xnacc, 11

KJ1acc

000 «iIKmace»

Tpenaxep «O06mnako
3HAHUI» MaremaTuka
10,11 xmacc

000 «Duzukon JIad»
Maremaruxka. Anrebpa.

I'eomerpus. BeposTHOCTh M
CTaTUCTHKA
10-11 KJ1acc

HNHTepakTHBHBIC 3a1aHUS

00O «Cxkaeur»

Anrebpa 10-11 kmacc
HarJISATHBIE YPOKHU

000 «9K3AMEH-
MEINA»

BeposiTHOCTh 1M cTaTucTUKa
10, 11 knacc

000
«CBEPOBPA30OBAHUE»

Marematuka 10-11 xmaccel

I'AOY BO MI'TIY

7




[udpooii kypc «Anredpa
Y Hayaja MaTeMaTH4YECKOTo
aHanMn3a. ['eomeTpus.
BepostHOCTB 51
cratuctuka. 10-11 ximace
Or'AOY BO
«l"ocynapCTBEHHBIN
YHUBEPCUTET

MIPOCBELIECHUS

TecToBbpIE yNpa)KHEHUA 110
anredpe U HaJyajgam
MaTeMaTU4YeCKOro aHaau3a.
10-11 kiacc

000 «Yuu.py»

butimorexa MDIII
https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmnmnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBCcKasg  OJMMIIAaAa
IIKOJIbHUKOB

https://mos.olimpiada.ru

CuHyc, KOCHMHYC W TaHT€HC YHCIOBOTO

apryMeHTra.  ApKCHHYC,  apKKOCHUHYC
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W apKTaHT€HC  YKCIIOBOTO  apryMeHTa.
Tpuronomerpuueckas OKPYKHOCTb,
OIIpECIICHUE TPUTOHOMETPHUUECKHUX
byHKUIMN YHUCIIOBOTO aprymMeHTa.
OcHoBHBIE TPUTOHOMETPUUYECKHE
bopMyJIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKEHUH.
Pemenue TPUTOHOMETPUYECKHUX
YpaBHECHUU

OCHOBHBIE BUBI ACATCIIBHOCTHU 06yqa101unxc;1

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MTPOU3BOJILHOTO YTJIa.
Hcnonb3oBaTh 3aIKCh MIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETpPUYECKUE (YHKIIUU.

Boimonusate  mpeoOpa3oBaHMs  TPUTOHOMETPUUYECKHX — BbIpakeHuil. Pemiats

OCHOBHBIE THIIbI TPUTOHOMETPUYECKUX YPABHEHUM

OCHOBHEIC BUABI ACATCIIBHOCTH o6yqa101u1/1xc;1

5 | [ocsienoBaTeJIbHOCTH M NMPOTrPecCHU 6 D0P Anrebpa 10 xmacc, 11
KJ1acc
000 «AKnace»
Tpenaxep «Ob6mnako
3HAHU» Maremaruka
10,11 xmacc
00O «®usukoH Jlab»
Maremaruka. Aunrebpa.
I'eomeTpus. BeposaTHocTh n
CTaTUCTHKA
10-11 KJIacc
HNHuTepakTUBHBIEC 3aaHUs
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00O «Cxkaeur»

Anrebpa 10-11 knacc
HarJISATHBIE YPOKHU

000 «9K3AMEH-
MEINA»

BeposTHOCTh M cTaTUCTHKA
10, 11 xnacc

000
«CBEPOBPA30OBAHUE»

Marematruka 10-11 ximaccer

I'AOY BO MI'T1Y

Hudposoii kypc «Anredpa
Y HadaJla MaTEMaTU4eCKOro
aHausa. I'eomerpus.
BepostHOCTB u
cratuctuka. 10-11 xmace
Or'AOY BO
«I"ocymapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHUS

TecToBbpIE ynpa)KHEHUSA 110
anredpe u Havajiam
MAaTEMaTUYECKOrO AHAIIN3A.
10-11 kuacc

000 «Yuu.py»
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ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs
I10CJIEI0BATEIbHOCTEM. MOHOTOHHBIE
MOCJIE/IOBATEILHOCTH.  ApudmeTnyeckas
Y reoMeTpuuecKas MPOTPECCHHU.
beckoneuno yObIBatoIIast
reomerpuueckas mnporpeccus. Cymma
OECKOHEYHO yObIBaroien
reoMeTpuueckor mporpeccuu. Dopmyna
CIOXHBIX MpoleHTOB. Hcnonb3oBaHue
MpPOrpeccCur [JIsi  PELICHUs PeabHbIX

3aj1a4 MPUKJIATHOTO XapaKTepa

OcHOBHbIE BUJIbI JIEATEIILHOCTH 00y4aronuXCs

OnepupoBatb HNOHATUSAMH: IIOCJIEZI0BATEILHOCTB, apupmMeTndeckas
Y TEOMETpPUYECKasi IMpOrpecchy; OECKOHEYHO YyOBbIBalollas TIeoOMETpUYecKas
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOILEH T€OMETPUYECKON MPOrPECCU.
3amaBarh MOCIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMU.

[IpumeHsTh (QOpMYITy CIOXKHBIX HPOLEHTOB Ul PELICHMs 3a7ad W3 pealbHOU

MPaKTUKU (C UCTIOIB30BAHUEM KAJIbKYJIISTOPA).
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Hcnonp3oBaTh CBOMCTBA HOCJ'ICI[OB&TCJ'IBHOCTGI\/’I 151 HpOI‘pGCCI/Iﬁ A pCIICHUA

pealIbHbIX 337a4 MPUKIIATHOTO Xapakrepa

IToBTOpEeHUE, 00001IEHHE, CHUCTEMATH3 AU 3HAHUM (2 1)

11 kaace

102

1 | Crenennb

nmoxKasarTeJjieM.

1 HEpaBeHCTBa

C paliHoOHAJIbHbBIM

IMokazareabHan

¢pynxkuus. IloxkasareabHble ypaBHeHUS

12

O0P Anrebpa 10 xmace, 11

KJ1ace

000 «Knace»

Tpenaxep «Obmako
3HAHUI Maremartuka
10,11 xnacc

00O «®Dusuxon J1ady»
Maremartuka. Aunre0pa.

I'eomeTpus. BeposTHOCTh U
CTAaTUCTHUKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3adaHus

000 «Cxkaenr»

Anreopa 10-11 knacc
HaTJISATHBIE YPOKHU

000 «9K3AMEH-
MEJINA»

BeposTtHOCTE M cTaThCTHKA
10, 11 kmacc

000
«CBEPOBPA30OBAHUE»
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Maremaruka 10-11 ximaccer

I'AOY BO MI'T1IY

Hudposoii kypc «Anredpa
Y HadaJla MaTEMaTU4eCKOro
aHanMn3a. ['eomeTpus.
BepostHOoCTh u
cratuctuka. 10-11 xmace
Or'AOY BO
«l"ocymapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHUS

TecToBBIE yNpa)KHEHUSA 110
anredpe u Havajiam
MAaTEMaTUYECKOrO0 AHAIINA3A.
10-11 kuacc

000 «Yuu.py»

bubmmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmmmnuana
LIKOJIbBHUKOB

https://vos.olimpiada.ru

MockoBcKkasg  oJaMMIIHAaAa
[IKOJIbHUKOB

https://mos.olimpiada.ru
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CreneHp ¢ palMOHAIBHBIM IIOKa3aTeNEM.
CaoiictBa  crenenu. IIpeoOpasoBanue
BBIPA)KEHUH, co JepKalux
panmoHanbHble cTeneHu. llokazaTenbHble
ypaBHEHUs Y HEpaBEHCTBA.
[lokazarenbHast (QyHKIMsA, €€ CBOMCTBa

U rpaduk

OcHOBHBIE BUJIBI JEATEILHOCTH 00y4YaroIuXxcst

®opmynaMpoBaTh, 3alUChIBaTh B CUMBOJIMYECKOM (OpPME U WIUIIOCTPUPOBATH
IIPUMEPAMH CBOMCTBA CTEIICHHU.

[IpuMeHsTH CBOMCTBA CTENEHU /JIsl IPeoOpa30BaHuUs BEIPAXKEHUIA.

®opMmynaMpoBaTh U WUIIOCTPUPOBATH TIpaUuecku CBOMCTBA IOKA3aTEJIbHOM
(GyHKIHH.

PemaTe OCHOBHBIE TUIIBI ITI0KA3aTEJIbHBIX YPAaBHEHUI U HEPABEHCTB.

Hcnonb3oBaTh 1u(poOBbIE pecypchl Uisi TO CTpOeHUs TpaduKoB (QYHKIUI

Y U3YYEHUSI UX CBOWCTB

2 | Jlorapudpmuueckasi pyHKuusi. 9 D0P Anrebpa 10 xmacc, 11

Jlorapupmuueckue YpaBHEHHUSA KJ1acc

U HEPaBEHCTBA 000 «AKnace»
Tpenaxep «Obmako
3HAHUI MaremaTuka
10,11 xnacc
000 «®wuszukon Jlady»
Maremartuka. Aunreopa.
I'eomeTpus. BeposaTHoCTh U
CTaTUCTHKA
10-11 KJIacc
NuTepakTUBHBIC 3a1aHUS
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00O «Cxkaeur»

Anrebpa 10-11 knacc
HarJISATHBIE YPOKHU

000 «9K3AMEH-
MEINA»

BeposTHOCTh M cTaTUCTHKA
10, 11 xnacc

000
«CBEPOBPA30OBAHUE»

Marematruka 10-11 ximaccer

I'AOY BO MI'TIY

Hudposoii kypc «Anredpa
Y HadaJla MaTEMaTU4eCKOro
aHausa. I'eomerpus.
BepostHOCTB u
cratuctuka. 10-11 xmace
Or'AOY BO
«I"ocymapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHUS

TecToBbpIE ynpa)KHEHUSA 110
anredpe u Havajiam
MAaTEMaTUYECKOrO0 AHAIINA3A.
10-11 kuacc

000 «Yuu.py»
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Jlorapudm uwmcnma. JlecaTuuneie wu Ha-
TypasnbHbie Jorapudmel. [IpeodbpazoBanue
BBIPXEHUH, CO JepXKalluxX JIOTapu(MBbl.
JlorapudmMudeckue  ypaBHCHHSI W HE
paBenctBa. Jlorapudmuueckass GyHKIUA,

e€ cBoiicTBa U rpapuk

OcHOBHBIE BUJIBI JICATEIILHOCTU 00 y4arOIUXCs

DopmMynupoBaTh,

npUMepaMH CBOMCTBA Jiorapudma.

3aliChIBAaTh B CUMBOJIMYECKOW (opMe U WILTIOCTPUPOBATH

BrimonusaTs npeoOpa3oBaHus BIpaKEHUH, COAEPKAIIUX JIOTapH(MBI.

dopMynupoBaTh W WUTIOCTPUPOBATH TpapUUYECKU CBOMCTBA JOrapu@MuUecKoil

G yHKITUN.

Pemars OCHOBHEBIC THUIIBI JIOFapI/I(l)MH‘IeCKI/IX ypaBHeHI/Iﬁ N HCPAaBCHCTB.

Hcnonp3oBaTh 1u(ppoBBIE pecypcbl Uil MO CTpOeHUs TpaduKoB (PYHKIUI

U U3YUCHHUA UX CBOMNCTB.

3HAaKOMUTBCA C HCTOPUEN PA3BUTHUS MATEMATHKU

3

Tpuronomerpuyeckue QyHKIHUM H UX

rpaguxu. Tpuronomerpuyeckue

9

O0P Anrebpa 10 xmace, 11

KJ1accC
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HEpaBeHCTBA

000 «AKmnace»

Tpenaxep «0O0mako
3HAHUW» MaremaTtuka
10,11 kmacc

000 «dPuzukon JIad»

Maremartuka. Aunreopa.
I'eomeTpus. BeposTHOCTh 1
CTaTUCTHKA

10-11 KJIacc

I/IHTepaKTI/IBHLIe 3aJaHus

00O «Cxkaeur»

Anrebpa 10-11 knacc
HarJISATHBIE YPOKHU

000 «9K3AMEH-
MEIINA»

BeposTHOCTh M CcTaTUCTHKA
10, 11 xmacc

000
«CBEPOBPA30OBAHUE»

Maremaruka 10-11 xiaccer

I'AOY BO MI'T1Y

Hudposoii kypc «Anredpa
Y Hayaja MaTeMaTUYECKOTO

aHausa. I'eomerpus.
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BepostHOCTB 151
cratuctuka. 10-11 xmace
OI'AOY BO
«l"ocymapcTBeHHBIN
YHUBEPCUTET

IMPOCBCIIICHUA

TecToBbIE YNPa)KHEHUS 110
anredpe U Havajgam
MaTEeMaTHYeCKOTO aHaln3a.
10-11 xmacc

000 «Yuun.py»

bubmuorexa MO

https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onnmnuana
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https://vos.olimpiada.ru

MockoBcKkast oJuMnuaaa
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Tpuronomerpuyeckue  QyHKIHH,  HX
CBOMCTBA U rpaduKu. [Ipumepsl

TPUTOHOMCTPHUICCKHUX HCPABCHCTB

OcCHOBHEBIE BUABI ACATCIIBHOCTH O6Y‘-IaIOHII/IXCH

OnepupoBaTh MOHSATUEM MTEPUOIAYECKAS (PYHKITHS.

Ctpoutb, aHaTU3UPOBATh, CPABHUBATH I'PaPUKU TPUTOHOMETPUUYECKUX (DYHKIIMM.
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dopMynupoBaTh U WILTIOCTPUPOBATH IPaPUUECKU CBOMCTBA TPUTOHOMETPHUECKUX

(G yHKIUH.

Pemarsp HpOCTGﬁHIPIG TPUT'OHOMCTPHUYCCKHUC HCPABCHCTBA.

Hcnonb3oBaTh rpadyKu AJis pEIEHHUs] TPUTOHOMETPUYECKUX HEPABEHCTB.

Ucnonb3oBath 1udpoBbIE  pecypchbl

Y U3y4YCHUS UX CBOWCTB

JUISL  TIOCTpOoeHus TpadukoB QGyHKIUN

4

IIpousBoxHas.

NPOM3BOIHOMI

IIpumenenue

25

D0P Anrebpa 10 xmace, 11

KJ1acc

000 «IIKmace»

Tpenaxep «Ob6mako
3HAHUN» MaremaTuka
10,11 xmacc

000 «Duzukon JIad»
Maremaruka. Aunreopa.

I'eomerpust. BepositHOCTh 1
CTaTUCTUKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aaHusA

000 «Ckaeur»

Anrebpa 10-11 kmacc
HArJIIHbIe YPOKU

000 «9K3AMEH-
MEINA»

BeposiTHOCT M cTaTHCTHKA
10, 11 knacc

000
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«CBEPOBPA30OBAHUE»

Maremaruka 10-11 xmaccer

I'AOY BO MI'TIY

Hudposoii kypc «Anredpa
Y HadaJla MaTEMaTU4eCKOro
aHausa. I'eomerpus.
BepostHOCTB 151
craructuka. 10-11 kmace
Pr'AOY BO
«l"ocymapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHUS»

TecToBbIE yNpa)kKHEHUS IO
anredpe u Havyajiam
MAaTeMaTUYECKOr0 AHAJINA3A.
10-11 kunacc

000 «Yuu.py»

bubimmorexka MDIII

https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onumnuana
IIKOJIbBHUKOB

https://vos.olimpiada.ru

MockoBckasgs  oJuMIOHaza

90



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/

IIMKOJIbHUKOB

https://mos.olimpiada.ru

HenpepriBHbIE (G yHKUHUU. Meron
WHTEPBAJIOB [IJI1 PEUICHHUS HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomerpudeckuit
U QU3NYECKUH  CMBICII  MPOU3BOJIHOM.
[TpousBomHBIE AIEMEHTAPHBIX (PYHKITUH.
[IpousBogHast CyMMBbl, TPOW3BEICHUS,
YaCTHOI'O b YHKITUH. [IpumeHeHue
IPOU3BOJIHON K MCCIEIOBaHUIO (DYHKIMI
Ha MOHOTOHHOCTb Y SKCTPEMYMBI.
Haxoxnenue HauOOJBIIETO
¥ HAUMEHBIIIETO 3Ha4YeHUs (QYHKIUU Ha
orpeske. [Ipumenenne npou3BONHON s
HAXOXJECHUS  HAWIYYIIETr0  PEHICHUS
B MIPUKJIAJIHBIX 33J1a4ax, JUIsl ONPEIeIICHUS
CKOpPOCTH poliecca, 3aJaHHOT O

dbopmyioit unm rpapukomMm

OcHOBHBIE BUJIBI JEATEILHOCTH 00y4YaroIuXxcst

OmnepupoBaTh MOHATUSMHE: HEMPEPBhIBHAS (QYHKITWS, POU3BOAHAS (DYHKITUU.
Hcnonp3oBaTh reoMeTpUYecKU U (GU3NYECKUN CMBICT TMPOU3BOJHOW IS
peuieHus 3aaad.

HaxomuTe mnpou3BOAHBIE SJIEMEHTApHBIX (YHKIUNA, BBIYUCISATH ITPOU3BOJHBIC
CYMMBI, TTPOU3BEACHUS, YACTHOTO () YHKITHIA.

Hcnonb3oBaTh MPOU3ZBOAHYIO I HCCIEAOBaHUS (PYHKIMH HAa MOHOTOHHOCTD
1 DKCTPEMYMBbI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K MOCTPOCHUIO rpauKoB.
[IpumeHATs  TPOM3BOAHYKO  JUISl  HAxXOXKACHUsS  HAWIY4yILIEro  PELICHUs
B IIPUKJIAJHBIX, B TOM YHUCJIE COLUATBbHO-3KOHOMHUYECKHX, 3aa4ax.

3HAKOMUTBCS C UICTOPUEN PA3BUTHUSI MATEMATUYECKOTO aHAJIN3a

5 | MHTerpaj u ero npuMeHeHust 13 | DOP Anre6pa 10 xnacc, 11
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KJ1acC

000 «Knacc»

Tpenaxep «O06nako
3HAHUM» Maremaruka
10,11 knacc

000 «DusukoH JIady»
Maremartuka. Aunreopa.

I'eomerpus. BeposTHOCTh 1
CTaTUCTUKA

10-11 KJ1acc
WHTepakTUBHBIE 3a/1aHUS

000 «CkaeHr»

Anrebpa 10-11 knacc
HarJsAHbIE YPOKH

000 «IK3AMEH-
MEJIUA»

BeposTtHOCTh M cTatucTrKa
10, 11 xmacc

000
«CBEPOBPA30OBAHUE»

Marematuka 10-11 xmaccel

I'AOY BO MI'TIY

[Mudpooit kypc «Anredpa

W Ha4daJla MaTEMaTHYICCKOI'O
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aHaJIn3a. I'eomerpus.
BeposTtHOCTB 51
cratuctuka. 10-11 kmacc
OrrAOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHU S

TecToBble ympakHEHUS IO
anredpe u HavyaJaM
MaTeMaTHYECKOTO aHaJH3a.
10-11 xmacc

000 «Yuun.py»

bubmmorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Bceepoccutickas onmnmnuaaa
[IKOJbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMITHada
IIIKOJBbHHUKOB

https://mos.olimpiada.ru

[TepBooOpa3zHas. Tabnuma
EPBOOOPA3HBIX. WuTerpamn,
TCOMETPUYECKUN U (PU3UYECKUN CMBICIT
WHTErpaja. BeuuciaeHue WHTETpaia 1o

dbopmyne Herorona—JleliOnuIa
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OCHOBHBIE BUIBI ACATCIIBHOCTH o6yqa1011mxc;1

OHepI/IpOBaTB ITOHATUAMMU. HepBoo6pa3Ha;1, HHTCI'pAJl.

HaxomuTe nepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKUWN; BBIUUCIATH WHTErpai Io

dbopmyne Herorona—JleliOnHuIa.

3HAKOMUTBCS C HCTOPUEH PA3BUTHUSI MATEMATUYECKOT0O aHAIN3a

6 | Cucrembl ypaBHeHUH

13

O0P Anrebpa 10 xmace, 11

KJ1acc

000 «IKmace»

Tpenaxep «Ob6mnako
3HAHUN» MaremaTuka
10,11 xnacc

000 «PusukoH J1ad»
Maremartuka. Aunre0pa.

I'eomerpust. BepostHOCTh 1
CTaTUCTHKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3adaHusA

000 «Cxkaenr»

Anrebpa 10-11 kmacc
HarJIAHbIe YPOKU

000 «9K3AMEH-
MEJINA»

BeposTtHOCTE M cTaThCTHKA
10, 11 kmacc

000
«CBEPOBPA30OBAHUE»
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Marematuka 10-11 ximaccel

I'AOY BO MI'TIY

[Mudpooit kypc «Anredpa
Y Hayajaa MaTeMaTU4eCcKOro
aHaIM3a. I'eomeTpus.
BepositHOCTB 51
craructuka. 10-11 kmacc
OI'AOY BO
«l'ocymapCTBEHHBIN
YHUBEPCUTET

ITPOCBCIICHU

TectoBble ynpakHEHUSI MO
anredpe u Hayajgam
MaTeMaTU4YeCKOro aHajau3a.
10-11 kmace

000 «Yuun.py»

bubmmorexka MOII

https://uchebnik.mos.ru/cat

alogue

Bcepoccuiickas onmuMnuaga
IKOJbHUKOB

https://vos.olimpiada.ru

MockoBcKkasg  OoJMMIIHaAa

IIKOJBbHUKOB
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Cucrembl JIMHEWHBIX YPaBHEHUM.
Pemenne mpukiiagHbeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUN.

Cucremsl N COBOKYITHOCTH OCIBbIX,

paLMOHAJIBHBIX, HAPPALIMOHAJIBHBIX,
II0Ka3aTeJIbHBIX, Jorapu(pMUYECKUX
YpaBHECHUU Y HEPABEHCTB.

Hcnonbs3oBanue rpadukoB (yHKIHA A7

pELLIECHHUS YPaBHEHUU U CUCTEM.
[Ipumenenune YpaBHEHUH, CHUCTEM
Y HEPABECHCTB K PELICHUIO

MaTeMaTH4YeCKUX 3ajad M 3ajJad U3
pa3IMYHBIX 00JacTell HayKd W peaabHOU

KHN3HHU

OCHOBHEBIE BUABI ACATCIIBHOCTH O6Y‘-IaIOHII/IXCH

OnepupoBaTh MOHATHSAMH: CUCTEMA JIMHEUHBIX YPABHEHUH U €€ PEILICHHE.
Hcnonb30BaTh CUCTEMY JTMHEWMHBIX YPABHEHUH JJIs1 PEIICHUS MPAKTUYECKUX 3a]1a4.
Haxomute pemieHuss npocTeMmMX CUCTEM UM COBOKYIMHOCTEM PalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

Ucnonws3oBath rpaduku GyHKIMN )1 pelieHus] ypaBHEHUH.

MopenupoBath peajbHbIE CUTYallud Ha SI3bIKE anreOphl, COCTABIISATh BHIPAKCHHS,
YpPaBHEHHUS, HEPABEHCTBA W CHUCTEMBl II0 YCJIOBHUIO 3aJayd, HCCIEAOBAaTh

ITOCTPOCHHBIC MOACIIN C MCITOJIb30BAHHUCM allliapara anre6p1>1

7/ | HarypajbHble U HeJIble YhciIa 11 O0P Amnreopa 10 kiacc,
11 kimace

000 «AKmacey

Tpenaxep «Obmako

3HAHUN) MaremaTtuka
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10,11 xnacc

000 «Du3ukoH J1ad»

Maremartuka. Aunrebpa.
I'eomerpust. BepositHOCTh 1
CTaTUCTUKA

10-11 KJ1acc
HNHTepakTUBHBIC 3aaHUs

00O «CxkaeHnr»

Anrebpa 10-11 kmacc
HaTJISATHBIE YPOKHU

000 «9K3AMEH-
MEJIA»

BeposiTHOCTE M cTatncTHKa
10, 11 kmacc

000
«CBEPOBPA30OBAHUE»

Maremaruka 10-11 xmaccer

I'AOY BO MI'TIY

[udposoii kypc «Anredpa
Y Hayajla MaTeMaTH4eCKOIro
aHaIMn3a. ['eomerpus.
BepostHOCTB u
cratuctuka. 10-11 ximace

OI'AOY BO

«l"ocynapCTBEHHBIN
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YHUBEPCUTET

MIPOCBEIICHUS

TecToBbpIE ynpa)kKHEHUS 10
anredpe u Havyajiam
MAaTeMaTUYECKOr0 AHAJINA3A.
10-11 kunacc

000 «Yuu.py»

bubimorexa MDIII

https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onumnuana
LIKOJIbBHUKOB

https://vos.olimpiada.ru

MockoBckasgs  oJuMIOHaza
IIKOJILHUKOB

https://mos.olimpiada.ru

HatypaneHble W nensle 4ucia B 3ajadax
U3  peajpbHOM  JKU3HM. IIpu3Haku

JACIIMMOCTH LCJIBIX YHUCCI

OCHOBHEIC BUABI ACATCIIBHOCTH O6yanOHIHXCH

OnepupoBath NOHATHIAMU: HATYpajIbHOE YHCIIO, LEJI0E YHUCIIO.

Hcnonb3oBaTh IMpU3HaKnu JOCIMMOCTH ICJbIX YHCCII, PaA3JI0KCHHC YHCJIda HaA

IMPOCTBIC MHOKHUTCIIN JJIAA PCIICHUS 3aaa4

IToBTOpEeHUE, 00001IeHUE, cucTeMaTH3anus 3HaHuii (10 1)
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I'EOMETPUA

Ne | Tema Komny | DnekTpoHHbIE
€CTBO | 00pa3oBaTelIbHbIE PECYPCHI
4acoB
10 kace 68
1 | BBeneHue B cTepeoMeTpHIO 10 D0P T'eomerpus 10 kiacc,

11 xnacc

000 «AKmnace»

Tpenaxep «Obmnako
3HAHU» Maremaruka
10,11 xnacc

000 «Duzukon JIadb»

Marematuka. I'eomerpus
10-11 KJ1acc
NHTepakTUBHBIE 3a1aHUS

000 «Cxkaenr»

Hudposoii KypC.
I'eomerpus. 10-11 kmace
Pr'AOY BO
«I"ocymapcTBeHHBIN
YHUBEPCHUTET

IIPOCBCIICHU A

bubmorexa MOIII
https://uchebnik.mos.ru/cat

alogue
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Bceepoccuiickas onumnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas OJIMMITHAA
IIKOJILHUKOB

https://mos.olimpiada.ru

OCHOBHbIE TIOHSITUSI  CTEPEOMETPHUU:
TOYKa, npsimasi, IJIOCKOCTD,
npocTpadcTBO. [IpaBuna m3o0pakeHus
Ha pPUCYHKAX: M300paKeHus
IJIOCKOCTEH, TapajuieIbHBIX MPSIMBIX
(OTpe3KoB), CEepEIUHBI OTpe3Ka.
IlousTns: MEpECEKAOIINECS
IJIOCKOCTH, TI€pECeKarolecs Mpsmas
U TJIOCKOCTD. 3HAKOMCTBO
C MHOTOTpaHHUKAMH, n300paxeHue
MHOTOTPaHHUKOB Ha pPHCYHKaX, Ha
MPOCKIIMOHHBIX YepTekax. HauanbHbie

CBEICHUA O Ky0e U mupamuue, HX

pa3BEPTKU U MOZCIIH. Ceuenus
MHOT'OI'PaHHHUKOB. [lonsiTe 00
aKCMOMaTH4YECKOM HOCTPOCHUU
CTEPEOMETPHHU: aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

OCHOBHEIC BUABI ACATCIIBHOCTH O6yanOHIHXCH

AKTyanu3upoBaTh (PaKTbl U METOABI JITAHUMETPHUH, PEIIEBAHTHBIE TEME.

[Tonydars mpeacTaBiIeHs O MPOCTPAHCTBEHHBIX (PUTYpax, pa3dupaTh MPOCTEHIIIHE

npaBujia U300pakeHus STUX QUryp.
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N3o0paxaTs NpsMYIO U TIJIOCKOCTh Ha PUCYHKE.

Pacnio3naBath MHOTOTpaHHUKH, TUPAMUTY, KyO, Ha3bIBaTh UX DJIEMEHTHI.

JlenaTh pUCYHOK Ky0Oa, MTUpaMUIbl, HAXOAUTh OITMOKK B HEBEPHBIX N300paKESHUSIX.
3HAKOMUTBCSA C CEUEHUSMHU, C METOJIOM CJIEIOB; HCIIOJb30BATh JIsl TOCTPOCHUS
CEUCHUS METOJI CJIEJ0B, KPATKO 3aIMCHIBATH IIArU IMTOCTPOCHUS CEUCHUS.
Pacnio3naBath BU ceU€HUSI U OTHOIIECHUMN, B KOTOPBIX CEUCHUE JEIUT pedpa Kyoa,
HaXOJIUTh ILIOIIAb CCUCHUS.

Hcnons3oBaTh mogo0ue Mpy pelieHUH 3a/1a4 Ha MOCTPOCHUE CEUEHUM.
3HAKOMUTBCA C AKCUOMATUYECKUM TIOCTPOCHUEM CTEPEOMETPHUH, C aKCMOMaMH
CTEPEOMETPHUU U CIICICTBUSMU U3 HUX.

WNnmoctpupoBaTh  aKCMOMBI ~ PUCYHKaMU U MPUMEpaMU U3 OKpYyXKarouien

00CTaHOBKH

2 | lIpsimble U IUI0cKOCTH | 12 O0P T'eomerpus 10 kiacc,
B npoctpancree. [lapanienbHocTh 11 xnacc
NPAMBIX U IVIOCKOCTEH 000 «AKmace»

Tpenaxep «Obmako
3HaHUI) Maremaruka
10,11 kmacc

00O «®usukoH JIab»

Maremaruka. I'eomerpus
10-11 KJ1acc
HNHTepakTUBHBIE 3a1aHUS

000 «CkaeHr»

udposoii KypcC.
I'eomerpus. 10-11 kmace

OI'AOY BO
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«l'ocymapCTBEHHBIN
YHUBEPCUTET

IIPOCBCIICHUA

bu6mmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onmumnnana
HIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIINaJa
IIKOJBbHHUKOB

https://mos.olimpiada.ru

B3auMHOEe  pacnosiokeHue  NOpSAMbIX
B IIPOCTPAHCTBE:! IepeCceKaroIuecs,
napajuieiabHbIe Y CKPEILMBAIOLINECS
npsimelie.  [lapamnenbHOCTH  MPSMBIX
U TUIOCKOCTEHN B IIPOCTPAHCTBE:
napajsielibHbIe psIMbIE
B IIPOCTPAHCTBE; MapajuIeIbHOCTh TPEX
OpSIMBIX;  MMAPAUIETBHOCTh  HPSIMOM
Y TUIOCKOCTH. Vbl
C COHAIIPaBJIEHHBIMU CTOPOHAMU; YIroOJI
MEXAY IpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEMN:
napajjiesIbHble  IUIOCKOCTH; CBOWCTBA
napajiesbHbIX IJIOCKOCTEM.

[Ipocrenimme IIPOCTPAHCTBEHHBIE
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burypsl Ha MIOCKOCTU: TETpadap, KyO,

MapaJiICICIIMIICA; IIOCTPOCHHUC CEUYCHU

OCHOBHEIC BUABI ACATCIIBHOCTH o6yqa101unxc;1

AxtyanmuzupoBaTh  (akThl U METOAbl IUJIAHUMETPHUM, PpEJIEBAaHTHBIE TEME,
IPOBOJUTH AHAIIOTHUU.

[lepeuucnate  BO3MOXKHBIE  CIIOCOOBI  PACHOJIOKEHUS  JIBYX  MPSIMBIX
B [IPOCTPAHCTBE, UWIUTKOCTPUPOBATh UX HA MPUMEPAX.

JlaBaTh OmpeeNieHue CKPEIIMBAIOLIUXCS MPSAMBIX, (POPMYIUPOBATh MPU3HAK
CKPEIIMBAIOLIUXCS IPSMBIX U IPUMEHATD €ro IIPU PELICHUH 3a/1a4.

Pacno3snaBats npu3mMy, Ha3bIBaTh €€ HIEMEHTHI.

Crpoutb cedeHns IpU3Mbl Ha TOTOBBIX YEPTEKaX.

Ilepeuncnate BO3MOXKHBIE CHOCOOBI B3aUMHOIO  PACIOJIOKEHUS  IMPSMON
Y IUIOCKOCTH B IPOCTPAHCTBE, IPUBOJWTH COOTBETCTBYIOIIME NIPUMEPHI U3
pEAIbHOM JKU3HU.

JlaBathb omnpeneneHue napamuieIbHOCTH IPSIMON U TNIOCKOCTH.

@opMynupoBaTh NPU3HAK MAPAIEIBHOCTH NIPSIMOM U IUIOCKOCTH, YTBEPXKICHHUE
O MPAMON TIEPECEUEHUSI [BYX IUIOCKOCTEM, MPOXOMSIIMX Yepe3 MNapajuleIbHbIE
IIpsIMBIE.

Pemare mnpakThueckue 3amadyd  Ha TMOCTPOCHHE CEYEHUHM MHOTOTPAaHHUKA.
OOBACHATD CiIydaud B3aUMHOTO PACIIONIOKEHHSI TNIOCKOCTEH.

JlaBaTb ONpeneNeHne MapauIeIbHbIX IJIOCKOCTEM; NPUBOAUTH IPUMEPBI U3
peanbHON YKU3HU U OKpYyKaroleu 00CTaHOBKH, WJUTIOCTPUPYIOLIE
NapaJIeIbBHOCTh  IIJIOCKOCTEW. lcmosib30BaTh NpH3HAK MAPAJUIEIBHOCTH JBYX
IJIOCKOCTEH, CBOMCTBA ITAPAJUIEIBHBIX IUIOCKOCTEW IIpM pEIICHWHM 3aJad Ha
ITIOCTPOCHHUE.

OOBACHATb, 4YTO Ha3bIBACTCSl  MapajyIeNIbHBIM  [POEKTHUPOBAHHEM U Kak
BBITIOJHAETCS TPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.

N300paxxath B napajjieIbHOM MPOEKIUHN pa3IMyuHble T€OMETPUUECKHUE (PUTYPBI.
MopenvpoBare peanbHblE CHTYallUM Ha SA3BIKE TE€OMETPHUM, HCCIEN0BATh

IMOCTPOCHHBIC MOACIIN C MCITIOJIb30BAHUCM I'COMCTPHUICCKUX TOHSITUH.
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Hcnonp3oBaTh npun pCUICHUN

3alad Ha IIOCTPOCHHUC

CCUCHHUH IIOHSTHE

mapaJjuiCiIbHOCTH, ITPU3HAKHU U CBOMCTBA napaJuICJIbHBIX IIPSAMBIX Ha IINIOCKOCTH

3

IepnieHINKYJISAPHOCTD

M IVIOCKOCTEeH

NMPAMBIX

12

O0P T'eomerpus 10 kiacc,

11 xnacc

000 «AKmnace»

Tpenaxep «O06mako
3HaHUI) Marematuka
10,11 xmacc

000 «Duzukon Jlad»

Maremaruka. I'eomerpust
10-11 KJ1acc
HNHTepakTUBHBIE 3a1aHUS

000 «CkaeHr»

Hudposoii Kypc.
I'eomerpus. 10-11 kmace
Or'AOY BO
«I"ocymapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHUS

bu6morexa MOII
https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmMnuana

IIKOJBbHUKOB
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[lepneHIUKYIAPHOCTH pSAMON
Y IIJIOCKOCTH: IIEPIIEHANKYJIIPHBIE
OpsMBIE B MPOCTPAHCTBE,  IPAMBIC

apaljICIIbHbIC " ICPIICHAUKYJEIPHBIC

K IJIOCKOCTH, MIPU3HAK
MEPIICHAUKYIIIPHOCTH PSAMON
U IJIOCKOCTH,  TE€OpeMa O MPAMOM
MEPIICHANKYJIISIPHON IUIOCKOCTHU
[lepnienquKyIsIp Y HaKJIOHHBIE:

pPacCTOAHHUEC OT TOYKH 1O IINIOCKOCTH,

paccTOsSIHUE OT MPSAMOM JI0 TIIIOCKOCTH.

OCHOBHEIC BUABI ACATCIIBHOCTH o6yqa101u1/1xc;1

AkTyanu3upoBaTh  (PakThl ¥ METOAbl IUIAHUMETPUHU, PEJICBAHTHBIE TEME,
IPOBOJIMTH AHAJIOTHH.

OOBACHATH, KAaKOH yrojl Ha3bIBAETCS YIJIOM MEXAY MEPEeCEeKArOIIMMUCS MPSIMbIMHU,
CKPEIMBAIOLUMUCSA NIPSMBIMHU B IIPOCTPAHCTBE.

JlaBaTb onpeneneHre NepIeHANKYISIPHBIX NPAMBIX U MPAMOU, NEPIICHIUKYIISIPHON
K INTIOCKOCTH.

HaxoauTe yriasl MeX1y CKpEIMBAIOIIUMUCS MPSMBIMU B KyO€ U TUpamMuze.
[IpuBoauTh mNpUMEpbl M3 pPEATbHOM JKU3HU U OKpYXaroulell 00CTaHOBKH,
WJUTFOCTPUPYIOIINE NEPIEHIUK YIS PHOCTb IPSIMBIX B IIPOCTPAHCTBE
Y TIEPIICHIUKYIISIPHOCTD MPSMOM K INIOCKOCTH.

@opMynupoBaTh ~ MPU3HAK  NEPHEHAMKYISIPHOCTH  OPSIMOM M IJIOCKOCTH,
NPUMEHSTh €ro Ha MPAKTUKE: OOBICHATH MEPHEHAUKYIIPHOCTH pedpa Kyda

1 JUaro"Hajln €ro rpaHd, KOTopas €ro HE COACPXKUT, HAXOAWTh JJIIMHY AWaroHainu

105




KyoOa.

BpauciATe BBICOTY IMPAaBWJIBHOW TPEYTOJbHOW W NPABUIIBHOM YETBIPEXYTOJBHOU
nUpaMu/] 10 JUIMHaM pEdep.

Pemare 3amaun Ha BBIYMCIICHHS, CBSI3aHHBIE C NEPHNEHIAUKYISIPHOCTBIO MPAMOU
U TUIOCKOCTH, C UCHOJb30BAaHUEM TIpPU PELICHUU IUIAHUMETPUUYECKUX (PaKTOB
Y METOJOB.

OOBACHATD, UYTO HA3bIBAIOT MEPIEHIUKYIIPOM U HAKJIOHHOM U3 TOYKHU
K IUIOCKOCTH; MPOEKIIMEN HAKIIOHHOW HA IUIOCKOCTb.

OOBACHATh, YTO HA3bIBAECTCA PACCTOSHUEM: OT TOYKH JI0 IUIOCKOCTH; MEXAY
MapaJuIeIIbHBIMU IIJIOCKOCTSIMU; MEXIY NMPAMOW M NMAPALIEIBHOW €M IUNIOCKOCTBIO;
MEXAY CKPELIUBAIOIIMMHUCS IPSIMBIMH.

HaxoauTe 3TH paccTosiHUA B MPOCTHIX CIIydasiX B KyOe, MUpaMue, Ipu3Me.
MopemupoBarh peallbHbIE CUTyalldd Ha S3bIKE TIE€OMETPHUM, HCCIEA0BAThH
ITIOCTPOECHHBIE MOJIENH C UCIIOIb30BAHUEM I'€OMETPUYECKHUX ITOHSATUH.
Hcnonb30BaTh NpU PEUICHUH 3a/1a4d Ha MOCTpOeHUE ceueHuil Teopemy [ludaropa,

CBOMCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

4 | Yrasl MEXAY npsambimMu | 10 D0P T'eomerpus 10 kiacc,

M IJIOCKOCTAMHU 11 xmacc

000 «AKmnace»

Tpenaxep «Obmnako
3HAHUN» Maremaruka
10,11 xmacc

000 «®uzukon Jlad»

Maremaruka. I'eomerpus
10-11 KJ1acc

HNHTepakTHBHBIC 3a1aHUS

00O «Cxaeunr»
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[Hudposoii Kypc.
I'eomerpus. 10-11 kmace
OI'AOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHU S

bubmmorexa MDIII
https://uchebnik.mos.ru/cat

alogue

Bceepoccutickas onmumnnanga
HIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBCcKkasg  OJIMMIIHMAJA
[IKOJbHUKOB

https://mos.olimpiada.ru

YIibl B IPOCTPAHCTBE: YroJl MEXKIY
IPSIMOM U IUIOCKOCTBIO; JIBYTPAHHBIN

yIroJl, JIMHEHWHBIM Yrojl JABYTPAHHOIO

yria. [lepneHaUKyJIAPHOCTD
IJIOCKOCTEH: MpU3HAK
NEPIEHIUKYIIPHOCTH JBYX
IJIOCKOCTEM. Teopema 0 TpEX
NEePIEeHIUKYJIISIpax

OcCHOBHEBIE BUABI ACATCIIBHOCTH O6Y‘-IaIOHII/IXCH

AkTyanu3upoBaTh  (PakThl ¥ METOABl IUIAHUMETPHH, pEJIEBAaHTHBIE TEME,

IIPpOBOANUTL aHAJIOTHUH.
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JlaBaTh ormpejeneHue yria MEXIy NOpsSMOM | IJIOCKOCThIO, (hOpMYIUPOBAThH
TEOpEMY O TPEX MEPHEHAUKYISIpax U 0OpaTHYIO K HEH.

Haxonuth yrosa mexay mpsiMOM M MJIOCKOCTBIO B MHOTOIPAHHUKE, PACCTOSIHUE OT
TOYKH JI0 IPSIMOM Ha MJIOCKOCTH, UCTIONIB3YSl TEOPEMY O TPEX MEPICHIUKYIIAPaAX.
[IpoBoauTh Ha 4YepTeXe NMEPHEHAUKYIAP: M3 TOUYKH Ha NPSAMYIO; W3 TOYKM Ha
MJI0CKOCTh. JlaBaTh ornpesenieHue ABYTPAHHOIO yIila U €ro 3JIEMEHTOB.

OOBICHATH PAaBEHCTBO BCEX JIMHEHWHBIX YTIIOB ABYTPAHHOTO YTIJIA.

Haxonuth Ha deprexe IBYrpaHHBIA yrojl mnpu pedpe NUpaMUIbl, TPU3MBI,
napajuieJenuea.

JlaBath omnpeaeneHue yria Mex1y MI0CKOCTSIMH.

JlaBath ormnpejeneHue U GopMyIMpoOBaTh MPU3HAK B3aWMHO MEPICHIUKYIISIPHBIX
MJIOCKOCTEH.

Haxonuts yriael Mexay IJIOCKOCTAMH B KyOe M TUpamMu/Ie.

Hcnons30BaTh pHU PEIICHUH 3a/1ad OCHOBHBIE TEOPEMbI U METObI IJIAHUMETPHH.
MonenupoBaTh pealbHbIE CUTyallMd Ha S3bIKE T'€OMETPUM, MCCIEAOBATh
MOCTPOCHHBIE MO C UCIIOIh30BAHUEM F€OMETPUUYECKUX TTOHSTHH.
Hcnonb3oBaTh Opu pelieHWM 3a7ad Ha IOCTPOCHHUE CEYEHUN COOTHOILICHUS

B MIPSIMOYTOJIbHOM TPEYTOJILHUKE

5 | MHororpanHuku 10 D0P T'eometpus 10 kiacc,

11 xnacc

000 «AKmnace»

Tpenaxep «Ob6mako
3HAaHUN» MaremaTtuka
10,11 knacc

000 «Duzukon JIad»

Maremaruka. I'eomerpus
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aaHuA
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00O «Cxkaeur»

Hudposoii Kypc.
I'eomerpus. 10-11 kmace
OI'AOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

ITPOCBCIICHU A

bu6mmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onumnuana
[IKOJbHUKOB

https://vos.olimpiada.ru

MockOBCKag  OJIMMITHMAJA
[IKOJbHUKOB

https://mos.olimpiada.ru

[loHsiTHE MHOrOrpaHHUKa, OCHOBHBIE
3JE€MEHThl MHOI'OI'PDAaHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BépTka MHOrorpanuuka. Ilpusma: n-
yrojipHasi MpHU3Ma; I'paHUd U OCHOBaHUS

IIPpU3MBI; IIpsIMasd 1 HAKJIOHHAasA IIPHU3MBI;

OoKoBast Y TIOJIHAst IIOBEPXHOCTh
IIPU3MBI. ITapannenenunen,
IIPSMOYTOJIbHBIN [apajuIeIeIAIe
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M ero  coucrBa. llupamupma: n-
yroJibHast NUPAMU/IA, rpaHu
U OCHOBaHWE  MHUpaMHJBI,  OOKOBas
Y [I0JTHAasE TOBEPXHOCTh  MHUPAMUBI;
npaBWIbHAg U YCEUEHHAsh MUpaMuja.
DJIEMEHTBl  OPU3MBbl W MIUPAMUIBI.
IIpaBuabHBIC MHOTOTPAHHUKH: TTIOHATHE
MPaBUJIBHOTO MHOTOI'PaHHHUKA;
NpaBWibHAsg TMpU3Ma U IpaBUJIbHAA
NMApaMUJa; TMpaBWIbHAS TPEYroJibHas
NUpaMuJia U MPAaBUIBHBIA  TETpa’dap;
ky0. IlpencraBmeHue o MpaBUIBHBIX

MHOT'OI'paHHHKAX: OKTa’Ap, AOACKAdIIAP

Y UKOCAP. Cummerpus
B IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBLHO TOYKH, MPSMOi,

IIJIOCKOCTH. DeMeHTHI CUMMCTPHUHU

B IUpPaMUJAX, MapAJUICIICTIUIIENAX,
MPABUJILHBIX MHOTOIPAHHUKAX.
Breraucnenue JIEMEHTOB

MHOTOTPAaHHUKOB: pPEOpa, AHAroHaJH,
yribl. [Inomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH PSIMOM
IIPU3MBI, IJIOIIAIb OCHOBAHUMU,
TeopeMa O OOKOBOII ~ IOBEPXHOCTH
npsiMoil  mipu3Mebl.  [lnmomans OokoBOM
IIOBEPXHOCTH U IIOBEPXHOCTH
NPaBUJIBHOM  NUpPaMHUIBI,  TEOpeMa
O IJIomaau  OOKOBOM  TOBEPXHOCTHU

YCEYEHHOU NUPaMUIBI
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OCHOBHBIE BUIBI ACATCIIBHOCTH 06yt1a10nmxc;1

AkTyanu3upoBaTh  (PakThl ¥ METOABl  IUIAHUMETPHUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHHU.

JlaBaTp ompeneneHue mnapasulelenuIena, pacno3HaBaTh €ro BHUAbI W U3y4yaTh
CBOMCTBA.

JlaBaTh omnpeeneHrue MUpaMuabl, paclio3HaBaTh BUILI MUpamMul, (GopMyIupoBaTh
CBOMCTBA pEOEp, TpaHeil M BBICOTHI MPABWIIBHON MTHPAMUJIBI.

HaxonuTts momaas moaHol 1 OOKOBOM MOBEPXHOCTH MTUPAMUJIBI.

JlaBaTp ornpeneneHne yCeUEHHOW MUPaMHUJIbl, HA3bIBATh €€ SJIEMEHTHI.
@opMynupoBaTh TEOPEMY O IJIOMAAM OOKOBOM TMOBEPXHOCTH MPABUIILHOU
yCEUEHHON TUPaMU/IBI.

Pemarp 3amaun Ha BBIYKCIICHUE, CBSI3aHHBIC C IIUpAMUJAMM, a TAKXKE 3aayd Ha
MMOCTPOEHHUE CEYEHHUM.

JlaBaTh ornpezenieHue MPU3MBI, PACIIO3HABATH BHUJBI MPU3M, U300paXKaTh MPU3MBI
HA YEepPTEKE.

HaxonuTts momasas moaHoi uir O0KOBOW MOBEPXHOCTH MPU3MBI.

N3ydath cooTHomeHuss Ownepa g 4yucia pédep, TpaHEdl U BEpIIMH
MHOTOI'PAaHHUKA.

N3yuaTe BUABI NPaBUWIBHBIX MHOTOTPAHHUKOB, X HA3BAHUS U KOJIMYECTBO I'PAHEMN.
N3yuaTh CHMMETPHUIO MHOTOTPAHHUKOB.

OOBICHATh, KaKU€ TOYKH HA3BIBAIOTCS CUMMETPHUYHBIMH OTHOCHTEIILHO JAaHHOU
TOYKH, IPSAMOMN WM IUIOCKOCTH, YTO HA3BIBAIOT LIEHTPOM, OCBIO WIIHM IIJIOCKOCTBIO
CUMMETPUU (UTYPHI.

[TpuBOAUTH TPUMEPHI CHUMMETPUYHBIX (DUTYp B ApXUTEKTYpPE, TEXHUKE, IPUPOJIE.
MogenmupoBare pealbHbIE CUTyallMM Ha S3bIKE TEOMETPHUM, HCCIEA0BATh
IIOCTPOEHHBIE ~ MOJEIM  C UCHOJIb30BAHUEM  TIE€OMETPUUYECKUX  IOHSTHUH,

HUCIIOJIB30BAaTh HOI[O6I/IC MHOTI'OI'PAHHUKOB

6 | O0bLEMBI MHOTOTPAHHUKOB 8 D0P T'eometpus 10 kiacc,
11 xnacc

000 «AKmace»
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Tpenaxep «Ob6nako

3HAaHUN» MaremaTtuka
10,11 knacc
000 «®DusukoH JIad»

Maremaruka. I'eomerpus
10-11 KJ1acC

I/IHTCpaKTI/IBHBIG 3aJaHus

000 «Cxkaenr»

[Hudposoii Kypc.
I'eomerpus. 10-11 kimace
Pr'AOY BO
«l"ocymapcTBeHHBIN
YHUBEPCHUTET

IMPOCBCIIICHU

bub6anorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmMnuana
LIKOJIbBHUKOB

https://vos.olimpiada.ru

MockoBCKag  OJIMMITMAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru
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Iloustue 00 00BéMeE. O0BéM

IIAPAMUJIBI, TPU3MBI

OCHOBHEIC BUABI ACATCIIBHOCTH O6yanOHIHXCH

AKTyanu3upoBaTh (aKThl U METOJIbI INTAHUMETPUH, PEIEBAHTHBIE TEME.
OOBICHATh, Kak H3MEpSIOTCA OOBEMBI TeN, MPOBOAS AHAJIOTHIO C U3MEPEHUEM
TJTIONIAJIE MHOTOYT'OJIbHUKOB.

®opMyNIupoBaTh OCHOBHBIE CBOICTBA 00BEMOB.

N3yuarp, BBIBOAUTH (GOpMYJIbl 00bEMA MPSAMOYTOJBHOIO Mapasuiesenure/a,
IPU3MBI U TUPAMMJIBIL.

Boruncnsate 005EM MPU3MBI M MUPAMUABI IO UX JIEMEHTaM.

[IpumeHsTh 00BEM Ul pELICHUs CTEPEOMETPUUECKHUX 3a7ad U JUIl HaxXOXICHUSA
Ir€OMETPUYECKUX BEIUYHH.

MopenupoBare peanbHbIE CHTYallUM Ha SA3BIKE TE€OMETPHUM, HCCIEN0BATh

IMIOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM I'COMCTPHUICCKUX MOHSTUM

7 | IloBTOpeHue: cedyeHusl, paccTossHMsA | 6 D0P T'eomerpus 10 kiacc,
U YIJIbI 11 xnacc
000 «AKmnace»
Tpenaxep «O06mako
3HAHUW Maremaruka
10,11 xnacc
000 «Dwuzukon Jlad»

Maremaruka. ['eomerpus
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aJaHus

00O «Cxkaenr»

Hudposoii Kypc.
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I'eomerpus. 10-11 kmacc
OI'AOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHU S

bubmorexa M1
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onmumnnanga
HIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIINaaa
IIIKOJBbHHUKOB

https://mos.olimpiada.ru

[Toctpoenne CEUCHUU
B MHOTOTPaHHHUKE. Brruucnenue
pacCTOSIHUN: MEXAY IBYMS TOYKaMH,

OT TO4YKH A0 HpﬂMOI;'I, OT TOYKHM 10

IIJIOCKOCTH, MCXKOY
CKPCIINBAIOINMUCA IIpAMBIMUA.
Breruuciaenue YIJIOB!: MCIKIOY

CKPCIIMBAIOINNMUCA TIPAMBIMH, MCIKIAY
HpﬂMOﬁ " INIOCKOCTBIO, ABYI'PAHHBIX

YIJIOB, YI'JIOB MCKAY INIIOCKOCTSAMUA

OcCHOBHEBIE BUABI ACATCIIBHOCTH O6Y‘-IaIOHII/IXCH

CTpOI/ITB CCUCHNC MHOI'OI'paHHHUKAa MCTOJ0OM CJICAOB.

JlaBaTh onpejeneHne paccTOsTHUS MEXKIY (pUrypamu.
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HaXOI[I/ITL PACCTOAHUC MCIKAY IMAPAJLICIIBHBIMU IINIOCKOCTAMHA, MCKAY ITJIOCKOCTBIO

Y MAPAJUICIIBHON €U MPAMOM, MEXIY CKPEIUBAIOIIUMUCS MPSIMBIMHU.

Ctpouthb IJMHEWHBIH yroa JBYIPAaHHOTO YIJIa HAa 4YepTeKEe MHOTOrpaHHHUKA

1 HaAXOAWUTH €TI0 BCIIMIHNHY.

HaXOI[I/ITI) YIJIbl MCXKAY INIOCKOCTAMMA B MHOI'OI'PaHHHUKAX

11 kaacce

68

1 | Tena Bpamenus

24

O0P T'eomerpus 10 kmacc,

11 knacc

000 «AKmace»

Tpenaxep «O06nako
3HAHU» Maremaruka
10,11 xmacc

000 «®uzukon Jlad»

Maremaruka. I'eomerpus
10-11 KJ1acc

HNHTepakTUBHBIEC 3a1aHUS

00O «Cxkaeur»

[Mudbporoii KypcC.
I'eomerpus. 10-11 kmacc
Or'AOY BO
«l"ocymapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIICHUS

bu6mmorexa MOII
https://uchebnik.mos.ru/cat
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alogue

Bceepoccuiickas onumnuana
[IKOJbHUKOB

https://vos.olimpiada.ru

MockOBCKasg  OJIMMITHMAJa
[IKOJbHUKOB

https://mos.olimpiada.ru

Chepa wmmap: T1eHTp, paauyc,
aUaMeTp;  IUIOmaab  MOBEPXHOCTH
cheppl. BzauMHOEe  pacronoXeHue
chepbl | IJIOCKOCTH;  KacaTelbHas
IUIOCKOCTh K cepe; miomanas chepsl.
N3o0paxkenue  cdeprl, 1mapa Ha

miockocTu. CeueHus mapa

OCHOBHEIC BUABI ACATCIIBHOCTH o6yqa101u1/1xc;1

AxTtyamusupoBaTh (GakThl ¥ METOABl IUJIAHUMETPHH, pEJICBaHTHBIE TEME,
POBOJUTH aHAJIOTUH.

JlaBathb ompeneneHus cepsl U 1apa, UxX HeHTpa, paauyca, Auamerpa. OnpenesnsiTh
cdepy Kak (purypy BpalleHus OKPYKHOCTH.

HccnemoBarh B3aMMHOE pacrloyiokeHHE cQepbl | IUIOCKOCTH, ABYX cdep,
WIIIOCTPUPOBATh 3TO HA YEPTEKAX U PUCYHKAX.

dopmynaHpoBaTh OMpEeJCHHE KacaTelbHOM TIOCKOCTH K cdepe, CBOWCTBO
Y TIPU3HAK KacaTeJIbHOU MIOCKOCTH.

3HAKOMUTHCS € T€0/Ie3NYECKUMU JIMHUAMU Ha cepe

[Hunmaapudeckas TTOBEPXHOCTD,
oOpazyroriue UAJTUHIPUYECKON
MOBEPXHOCTH, OChb IHJIMHJIPHUYECKOM

nopepxHoctu. LlunmuHap: ocHOBaHUA
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1 OOKOBasi MOBEPXHOCTh, OOpa3yromas
1 OCh, IUIOIIaAb OOKOBOM U ITOJHOM
noBepXxHOCTH. M300parkeHne MUIMHIpA
Ha TUTOCKOCTH. Pa3BépTka mumHIpa.
Ceuenuss muiuHapa  (IIOCKOCTBIO,
napaJiyIeIbHON WK TIEPIICHIUKYISIPHON

OCH IIUJIMHIPA)

OcHOBHBIE BUJIBI JEATEILHOCTH 00y4YaroIuXxcst

OOBSACHSITH, YTO HA3BIBAIOT LIMJIMHAPOM, HA3bIBATh €TI0 AJICMEHTHI.

N3ydaTh, 0OBSICHATh, KaK TMOJYYUTh TUJIUHAP MYTEM BpAIICHUS MPIMOYTOJbHUKA.
BeiBomuTh, wuCHoONB30BaTh (POPMYSBI IS BBIYMUCICHHS IUIONMIAAUM OOKOBOM
MMOBEPXHOCTH ITUJIUHIPA.

Nsyuate, pacrio3HaBaTh pa3BepTKy UUIMHPA.

N3o0paxkaTh MUIUMHIP U €r0 CEYEHHUS IUIOCKOCTBIO, IIPOXOJISINEH Yepe3 ero och,
MapaIeIbHON WM NEPICHINKYISIPHON OCH.

Haxomute miomanam 3TUX CEUSHUH.

MogenupoBarh peaJbHBIE CUTyallUM Ha $S3bIKE T'€OMETPHUM, HCCIEAOBAThH

IMOCTPOCHHBIC MOACIIN C MUCITOJIb30BAHUCM I'COMCTPHUICCKUX MOHSI TUM

Konunueckas IIOBEPXHOCTb,
oOpa3ytomue KOHUYECKOM
MIOBEPXHOCTH, 0Cb Y BEpLIMHA

KOHMYECKOM  moBepxHOcTU. Komyc:
OCHOBAaHME U BepIlIMHa, oOpasyromas
M OCh; IUIOIIAJh OOKOBOM M ITOJHOMH
IIOBEPXHOCTU.  YCEUEHHBIN  KOHYC:
oOpa3yioliue U BbICOTA; OCHOBAHUSA
U OOKOBasi MOBEPXHOCTh. M300pakeHune
KOHyCca Ha IUIOCKOCTH. Pa3Béprka
koHyca. CedeHust KoHyca (IJI0CKOCThIO,

MapAJUICIIbHOM OCHOBAHHIO,
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H IIJIOCKOCTEIO, HpOXOIIiIHlefI acpes3

BEPILHHY)

OCHOBHEIC BUABI ACATCIIBHOCTH o6yqa101unxc;1

OOBACHATD, KaKOE€ TEJO HA3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh €0 3JIEMEHTHI.
N3ydaTh, OOBACHATH, KaK MOJYYHTh KOHYC MYTEM BPALICHHUS HPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

N300paxkaTh KOHYC U €ro CEYeHHUs IUIOCKOCTbIO, MPOXOASIIel uepe3 och,
1 IIJIOCKOCTBIO, TIEPIIEHANKYISIPHOU K OCH.

N3yuats, pacrio3HaBaTh pa3BEPTKY KOHYCA.

BoiBonuTh, ucnonb3oBaTh (GOPMYNBl A7 BBIUMCICHHS IUIOMIATU OOKOBOIA
IIOBEPXHOCTH KOHYCA.

HaxomuTe momaay CcedeHuid, NPOXOASAIIMX 4Yepe3 BEPUIMHY KOHYCa WM
MIEPIEHANKYJIIPHBIX €70 OCH.

OOBACHATD, KAKOE TEJIO HAa3bIBAETCS YCEUEHHBIM KOHYCOM.

N3ydaTh, OOBACHATH, KaK €ro NOJYyYUTh MYTEM BpaIlEHUS PSIMOYTOJIbHOM
Tpaneuuu.

BoiBoguTh, NOpUMEHATH (GOpMyNy Uil  BBIYMCIEHUS IUIOWAAM  OOKOBOM

MOBEPXHOCTH YCEUEHHOTO KOHYyCa

KomMOuHnanus TN BpaIlCHUS
¥ MHOTOTPAaHHUKOB.  MHOTOTrpaHHUK,
OMHUCaHHBIK OKOJO cdepnl; cdepa,
BITMCAHHAS B MHOTOTPAaHHUK HWJIM B TEJIO

BpalllCHUA

OCHOBHBIE BUIBI ACATCIIBHOCTH 06yt1a10nmxc;1

AkTyanu3upoBaTh  (PakThl ¥ METOABl IUIAHUMETPUHM, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

Pemare  crepeoMerpuueckne  3adadM, CBSI3aHHBIE C T€JAMU  BpALIEHUS,
INOCTPOEGHUEM CEYEHHMM Tesl BpalleHHs, C KOMOMHAUUsSMU TeJI BpalleHUs
Y MHOTOTPAaHHUKOB Ha HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH.

Hcnonp3oBaTe Tpu pEMIEHUM CTEPEOMETPUUYECKHUX 3a4ad MJIAHUMETPUUYECKHE
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(l)aKTBI N MCTOIBI 3a1a4 Ha BBIYHMCJIICHHUC N 10KAa3aTCIbCTBO.

MOI[GJ'H/IPOBaTB pC€alibHBIC CHTyallUM Ha A3bIKC TCOMCTPUH, HUCCICIO0BATH

IMIOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM I'COMCTPHUICCKUX MOHSTUM

2

O0BLEMBI TEJT

10

O0P T'eomerpus 10 kiacc,

11 knacc

000 «AKmace»

Tpenaxep «O06nako
3HAHUW Maremaruka
10,11 xnacc

00O «®u3ukon Jlad»

Maremaruka. ['eomerpus
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aJaHus

000 «Cxkaeur»

udposoii KypcC.
I'eomerpus. 10-11 kmace
Or'AOY BO
«l"ocymapCTBEHHBIN
YHUBEPCHUTET

IIPOCBEILICHUS
bubmmorexka MDOIII

https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onumnuana

119




IIMKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas OJIMMITHAA
IIKOJILHUKOB

https://mos.olimpiada.ru

[Toasatnue 00 00BéMe. (OCHOBHEBIE
cBoiictBa 00BéMOB Teir.  O0BéEM
munHApa, KoHyca. OO0béM  mapa

U TII0IIATb cephl

OCHOBHBIE BUIBI ACATCIIBHOCTH 06yt1a10nmxc;1

AkTyanu3upoBaTh  (aKThl W METOABl IUIAHUMETPHHM, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHUU.

BriBoANTh, HUCMONB30BaTh (POPMYIbl OOBEMOB: MPHU3MBbI, LUIUHIPA, TUPAMUIBL,
KOHYCA; YCEYEHHOHN NMUPaMUJIbI U YCEYEHHOTO KOHYCA.

Pemwate cTepeomeTpruecke 3a1aum, CBI3aHHbBIE C BEIYMCIEHUEM O00BEMOB.
@opMyIUpOBaTh OINPEAEICHUE IIAPOBOI0 CEIrMEHTA, IIApOBOI0 CIJOs, IIAPOBOIO
CEeKTOpa.

[TpumensTh popMynbl 151 HAXOXKACHHUSI 0ObEMOB IIAPOBOIO CETMEHTA, IIaPOBOTO

CeKTOpa

[TomoOHBIE  TEma B IPOCTPAHCTRBE.
CooTHomieHUsT MEXAYy  IUIOUIAASIMH
MOBEPXHOCTEH, 00BbEMaMH TMOJOOHBIX

TCJI

OCHOBHEIC BUABI ACATCIIbHOCTHU 06yqa}om14xc;1

Pemarp cTepeoMerprueckne 3aaadd, CBS3aHHBIE ¢ 00OBEMOM IIapa U ILIOIIAIBLIO
cdepsl.

MonenupoBaTh pealbHBIC CHTYalldd Ha S3bIKE T'COMETPHH, HCCIICI0BATh
IOCTPOCHHBIC MOJICIIN C UCITOJIb30BAaHUEM T€OMETPHUUCCKUX ITOHSTHA.

AkTyanu3upoBaTh  (PakThl ¥ METOAbl IUITAHUMETPUHM, PEJIEBAHTHBIE TEME,
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IPOBOJIUTH AHAJIOTHH.
Pemate crepeomeTpuyeckue 3alaud, CBS3aHHBIE C COOTHOIICHUEM OOBEMOB
U TIOBEPXHOCTEH MOAOOHBIX TEJ B TPOCTPAHCTBE.

MogenupoBath peajdbHblE CUTYallMd Ha S3bIKE TE€OMETPUM, HCCIEA0BaTh

IMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM I'COMCTPUICCKUX MOHSTUM

3 | BekTopsl U koopauHartsl | 20 O0P T'eomerpust 10 kiacc,
B IPOCTPAHCTBE 11 knacc
000 «AKmace»
Tpenaxep «Obmnako
3HAHUI Maremaruka
10,11 xnacc
000 «Duzukon JIadb»

Maremaruka. ['eomerpus
10-11 KJ1acc

HNHTepakTrBHBIC 3a1aHUS

00O «Cxkaenr»

[Mudbporoii KypcC.
I'eomerpus. 10-11 kmacc
OI'AOY BO
«l'ocymapCTBEHHBIN
YHUBEPCUTET

IIPOCBCIICHUA

bubmorexa MOIII
https://uchebnik.mos.ru/cat

alogue
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Bceepoccuiickas onumnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas OJIMMITHAA
IIKOJILHUKOB

https://mos.olimpiada.ru

Bexkrop Ha IIJIOCKOCTH
Y B IPOCTPAHCTBE. CrnoxeHue
Y BBIYNTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4ucio. PaznoxeHue
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BeKkTOpaM. [IpaBuio mapasuienenumena.
Pemenne 3aj1a4, CBSI3aHHBIX
C IPUMEHEHUEM  MPABWI  JCHCTBUM
¢ Bektopamu. [IpssMmoyronpHasi cucrema
KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatet Bektopa. Ilpocreiimue
3a7]a4M B KOOpAMHATAX. YTOJI MEXIY
BekTOpamu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB. BhIYucCIEeHHE YIJIOB MEXIY
IPSMBIMH U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBI METOJ TpH

PEIICHUN T'COMETPUICCKHUX 3a1a4

OcCHOBHBIE BUABI ACATCIIBHOCTH 06yqa101u14xc;1

ITPOBOANUTL aHAJIOTHUH.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

AKTyaJ'II/IBI/IpOBaTB (1)aKTI>I H MCTOAbI  INIAHUMCTPHUH, PCICBAHTHBIC  TCMC,

@opMynupoBaTh MPABUIIO apaJlJIEIeNUIEAa PU CI0KEHUH BEKTOPOB.
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CknapIBaTh, BBIYUTATH BEKTOPBI, YMHOXKATh BEKTOP HA YUCIIO.

N3yyarbs OCHOBHBIE CBOKMCTBA ATUX OIEPALIUH.

JlaBathb olpenerneHue IpsiMOyTroJbHON CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
BrIpazuts KOOpAMHATEI BEKTOPA YEPE3 KOOPIUHATHI €r0 KOHIOB.

BbiBouTh, HCHONB30BaTh (OpPMYNy JJIMHBI BEKTOpa U PACCTOSHUS MEXKIY
TOYKaMH.

BripaxaTs CkansipHOE IPOU3BENCHNE BEKTOPOB Y€pe3 UX KOOPAUHATHI, BEIYUCIIATH
yroJa MEXAY IBYMsI BEKTOPAMH, IBYMS IIPSIMBIMH.

HaxomuTe yromn Mexxay npsMON M IJIOCKOCTBIO, YTOJ MEXKIY IABYMs INIOCKOCTSIMHU
AHAJTUTUYECKUMU METOJAMH.

BI)IBOI[I/ITL, HCIIOJIb30BAaTh q)OpMy.TIy PACCTOAHUA OT TOUYKHU OO IINIOCKOCTHU

4 | IloBTOpEHME, 0000menue | 14 O0P T'eometpus 10 kiacc,
U CUCTEMATU3AlMUs 3HAHUM 11 xnacc
000 «AKmace»
Tpenaxep «Obmako
3HAHU» Maremaruka
10,11 kmnacc
000 «Dwuzukon Jlad»

Maremaruka. ['eomerpus
10-11 KJ1acc

I/IHTepaKTI/IBHI)Ie 3aaHus

00O «CxkaeHnr»

Hudposoii Kypc.
I'eometpus. 10-11 kmace
OI'AOY BO

«l"ocynapCTBEHHBIN
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YHUBEPCUTET

MIPOCBEIICHUS

bu6morexa MOII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onumnuazna
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKast oJIMMIIHA A
[IKOJIbHUKOB

https://mos.olimpiada.ru

OcHoBHBIE GUTYpBI, (AKTBI, TEOPEMBI
Kypca IJIAHUMETPUH. 3agaumn
IUTAHUMETPUHA U METOABI UX PELICHUS.
OcHoBHBIE GUTYpBI, (AKTBI, TEOPEMBI
Kypca CTEPEOMETPUHU. 3agaun

CTCPCOMCTPHUHN U MCTOAbI UX PCIICHUSA

OCHOBHBIE BUBI ACATCIIBHOCTHU O6y‘{aIOHII/IXC$I

Pemarn HpOCTeI\/'II_HI/IC 3aJladi Ha HaAXOXICHUC IJIMH W YI'JIOB B FrCOMCTPUYCCKHX

burypax, npumeHsTh TeopeMy Iludaropa, TeopeMbl CHHYCOB U KOCUHYCOB.

Haxoaute nomans MHOTOyroJibHUKA, Kpyra.

Pacnio3naBatsb HOI[O6HI>I€ (1)I/IF YPBI, HAXOAUTb OTHOIICHUA IJINMH U HJIOIH&IICI?I.

Hcnonb30oBaTh MNpU PELIEHUH CTEPEOMETPUUECKUX 3a1ad  (PAKThl W METOJBI

IMIAHUMCTPHUHU

BEPOATHOCTBb U CTATUCTHUKA

Ne | tema Komnu

DJIEKTPOHHBIE
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€CTBO | 00pa3oBaTeIbHBIE PECYPChI
4acoB

10 kaacc 34

IIpencrasiaeHue JaHHBIX | 4 BeposTHOCT 1 cTaTuCTUKA

H onucarteJbHasA CTaTUCTHKA

10-11 KJ1acc
HNuTepakTrBHBIC 3a1aHUS

00O «Cxkaeur»

BCpO}ITHOCTB Hn CTaTUCTHUKA

10-11 xmacc

000
«CBEPOBPA30OBAHUE»
[Hudporoii Kypc
BeposTHOCTB 51

cratuctuka. 10-11 kmace
OI'AOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

MIPOCBEIIICHU S

bu6mmorexa MOIII
https://uchebnik.mos.ru/cat

alogue
Bceepoccuiickas onmumnnanga
HIIKOJIBHUKOB

https://vos.olimpiada.ru

MockOBCKag  OJIMMITHMAJA
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IIMKOJIbHUKOB

https://mos.olimpiada.ru

[IpencraBieHne MaHHBIX C ITOMOIIBIO
Ta0IuIL Y IHarpaMmM. Cpennee
apupmeTuyeckoe,  MeauaHa,  Hau-
Oonblllce W HAMMCHBINCE 3HAUCHUS,
pasMax,  Jucnepcusi, CTaHJapTHOE

OTKJIOHCHHUEC YHCJIOBBIX Ha60pOB

OCHOBHBIE BUBI ACATCIIBHOCTHU 06yqa101unxc;1

W3Bnekats wHGOpManuMiO w3 TaOIWI] W AWArpamMM, HWCIOIb30BaTh TaOJHIIBI

U guarpaMmbl 11 IPCACTABICHUA CTATUCTUYCCKUX TaHHBIX.

HaXOI[I/ITB OIMMCATCIIbHBIC XapaKTCPUCTUKN JAHHBIX.
BI)II[BI/IF&TI), KPUTHKOBATh THUIIOTC3BI O XAPAKTCPC

U onpeaensonux e€ ¢pakropax

CIy4allHOW HW3MEHYUBOCTHU

2 | CayyaiiHble ONBITHI U CJIy4aiiHble | 3
coObLITHS, ONbITHI
C PABHOBO3M OKHBIMH

AJIEMECHTAPHBIMHA UCXO01aMHU

BepostHOCTB u
CTaTUCTHKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aaHusA

00O «Cxkaenr»

BeposTHOCTh M cTatucTHKa

10-11 kmace

000
«CBEPOBPA30OBAHUE»
[Hudporoii Kypc
BeposiTHOCTB 151

cratuctuka. 10-11 kmacc
OIrrAOY BO

«l"ocynapCTBEHHBIN
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YHUBEPCUTET

MIPOCBEIICHUS

bu6morexa MOII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onumnuazna
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKast oJIMMIIHA A
[IKOJIbHUKOB

https://mos.olimpiada.ru

CnydaiiHble 3KCIIEpUMEHTHI  (OIBITHI)
U CIIy4alHbIC COOBITHS.

DOneMeHTapHble  COOBITHS  (MCXOJbI).
BepostHOoCTh  Cy4ailHOrO  COOBITHSI.
BepositHoct  cOOBITHII B OIBITAX
C PaBHO BO3MOXXHBIMH 3JIEMEHTAPHBIMU

coobiTusMU. [IpakTUueckas pabora

OCHOBHBIE BUIBI ACATCIIBHOCTH 06yt1a10nmxc;1

Beigensate Ha mpuMmepax cilydaidHble COOBITHS B OIMMCAHHOM CIIYyYailHOM OIIBITE.
@opMynUpOBaTh YCIOBUS NIPOBEACHUS CIIY4aHHOIO OIIBITA.

HaxoauTe BepOsITHOCTH COOBITUIM B ONBITAX C PABHOBO3MOXXHBIMH HCXOJAMH.
MogenupoBarh ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXOJAaMH B XOJI€

IPAKTUYECKON pabOThI

3 | Onepanun HaJ| coOpITHAMM, | 3 BeposiTHOCTh 1 cTaTUCTUKA

cJI0’KeHHe BepPOosSITHOCTEeH 10-11 KJ1ace
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I/IHTepaKTI/IBHBIG 3aJaHus

000 «CkaeHr»

BeposTHOCTE M cTatncTHKA

10-11 xmacc

000
«CBEPOBPA30OBAHUE»
Hudposoii Kypc
BeposTHOCTB u

cratuctuka. 10-11 kmace
OI'AOY BO
«l'ocymapCTBEHHBIN
YHUBEPCUTET

IIPOCBCIICHUA

bubmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmMnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIINaga
IIKOJBbHHUKOB

https://mos.olimpiada.ru

Onepany  HaJ COOBITUAMH: TIepece-

YeHUE, 00BbEIUHEHHE

ITPOTHUBOITOJIOKHBIC cOOBITHSL.

COOBITHH,

128




Jnarpammel Ditnepa.

dopmyna CII0KEHUS BEPOATHOCTEN

OCHOBHEIC BUABI ACATCIIBHOCTH o6yqa101unxc;1

Hcnonb3oBaTh AruarpaMMbl

Diiepa U CIOBECHOE OMNHUCAHHUE COOBITHH IS

bOopMyIUPOBKHU U M300paKEHUs O0BEAUHEHUSI U TIepeceUEHUs COOBITHI.

Pemate 3ama4uu ¢ ucnosnb30BaHueM (POPMYIIBI CIIOKEHUST BEPOSITHOCTEH

4

YcioBHasi  BEpPOSITHOCTb, [IepPeBO
CJIy4ailHOr 0 OnbITa, ¢popmyaa
MOJIHOH BEPOSITHOCTH

M HE3ABHCHUMOCTH COOBITHI

6

BeposiTHOCTB M cTaTucTHKa
10-11 KJ1acc

I/IHTCpaKTI/IBHBIG 3aJaHus

000 «Ckaenr»

BeposTHOCTh M cTatucTrKa

10-11 xnacc

000
«CBEPOBPA30OBAHMUE»
[udbporoii Kypc
BepostHOCTB u

cratuctuka. 10-11 kmacc
OI'AOY BO
«l"ocymapCTBEHHBIN
YHUBEPCUTET

ITPOCBCIICHU

bubmmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bceepoccutickas onmumnnana

IIKOJBbHUKOB
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https://vos.olimpiada.ru

MockoBcKas OJIMMIINaaa
IIIKOJBbHHUKOB

https://mos.olimpiada.ru

VYcaoBHas BEPOATHOCTb. Y MHOXKCHHUE
BEPOATHOCTEN. JlepeBO  Cily4alHOro
skcriepuMmenTa.  DopMyna  OJHOU

BeposTHOCTU. HezaBucrumblie cOObITHS

OcHOBHbIE BUJIbI JEATEILHOCTH 00y4arouXCs

Pemate 3aaun Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITHHM, B TOM YHCIE YCIOBHBIX
C IOMOUIBIO JIepeBa CIy4aitHOrO ONbITA.
OnpenensiTh HE3aBUCUMOCTh COOBITHM 1O (opMmysie U MO OpraHu3aluu

CIIy4allHOTO OIBITA

5 | Di1eMeHTbl KOMOUHATOPUKHU 4 BeposiTHOCT 1 cTaTuCTHKA
10-11 KJIacc

HNHTepakTrBHBIC 3a1aHUS

00O «Cxkaeur»

BeposTHOCTh M CcTaTUCTHKA

10-11 xmacc

000
«CBEPOBPA30OBAHUE»
Hudposoii Kypc
BepostHOCTB 51

craructuka. 10-11 kmacc
OI'AOY BO
«l"ocynapcTBeHHBIN

YHUBCPCUTET
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ITPOCBCIICHU >

bubmmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onmumnnana
[IKOJbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIINaaa
IIIKOJBbHHUKOB

https://mos.olimpiada.ru

Kom0OuHatopHoe mpaBuiIO YMHOXEHUS.
[lepecranoBku U (hakTopHual.

Hucno coueranui.

Tpeyrospauk Ilackans.

®opmyna 6uHoma HeroToHa

OcHOBHBIE BUJIBI JEATEILHOCTH 00y4YaroIuXxcst

Hcnonb30BaTh MpaBUIIO YMHOXKEHUS JJISl MEPEUUCIICHHsI COOBITHM B CiydailHOM

OIIBITC.

[Tonmp30oBatecst popmysoi u TpeyroiabHukoMm Ilackans nans ompedeneHus 4ucia

COYETaHUM
6 | Cepun NMOCJIeA0BATEJIbHBIX | 3 BeposiTHOCTh 1 cTaTUCTHKA
HCNBITAHUI 10-11 KJIacc

I/IHTCpaKTI/IBHBIG 3aJaHus

00O «CxkaeHnr»

BeposiTHOCTh M cTaTHCTHKA

10-11 xmacc
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000

«CBEPOBPA30OBAHMUE»
Hudposoii Kypc
BepostHOCTB 51

craructuka. 10-11 kmacc
Or'AOY BO
«l"ocynapCTBEHHBIN
YHUBEPCUTET

MIPOCBEUICHUSD)

bu6morexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmnMnuana
IIKOJIbBHUKOB

https://vos.olimpiada.ru

MockoBckasg  oJIuMIIMaga
IIKOJILHUKOB

https://mos.olimpiada.ru

bunapnbIii CIIy4alHbIN OIIBIT
(ucneITaHue), ycrex U Heyjaya.
HeszaBucumpie  ucnbitanusa.  Cepus
HE3aBUCHMBIX HCIIBITAHUN 10 IEPBOIO
ycrexa. Cepus HE3aBHCUMBIX
ucnblTanud beprnymum. Ilpaktuyeckas

pabota C UCIIOJIb30BaHUEM

AJICKTPOHHBIX TAOIHI]
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OCHOBHBIE BUIBI ACATCIIBHOCTH 06yqa1011mxc;1

PazbuBaTh clI0KHBIC OKCIICPUMCHTEBI Ha OTACIIbHBIC UCIIBITAHHA.

OcBauBaTh MOHITHSA: HUCIBITAHUC, CCPHA HC3aBUCUMBIX HCITLITAHUH.

[IpuBOIUTE IPUMEPHI CEPUI HE3ABUCUMBIX UCIIBITAHUM.

Pemate 3a1aun Ha MOUCK BEPOSITHOCTEHM COOBITHI B CEPUU UCIIBITAHUM 70 TIEPBOTO

yCIexa v B CEpUsAX UCIBITAHUNW bepHym.

N3ydaTh B X0/ie¢ MPAaKTHUECKOW PabOThI C UCIOIB30BAHUEM AJICKTPOHHBIX TaOJIHIL

BEPOATHOCTH COOBITHH B CCPUAX HE3aBUCHUMBIX HWCHBITAHUH

7

Cayuaiinbie

U pacnpeaeaeHust

BCJINYHHBI

6

BepostHOCTB 151
CTaTUCTUKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIG 3aJaHus

000 «Ckaeur»

BeposTHOCTE M cTaThCTHKA

10-11 xmacc

000
«CBEPOBPA30OBAHUE»
[Mudbporoii Kypc
BepostHOCTB 151

craructuka. 10-11 kmace
Pr'AOY BO
«I"ocymapcTBeHHBIN
YHUBEPCHUTET

IIPOCBCIICHUA

bubmorexa MOIII
https://uchebnik.mos.ru/cat

alogue
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Bceepoccuiickas onumnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas OJIMMITHAA
IIKOJILHUKOB

https://mos.olimpiada.ru

Cnyuaiinasi BenuuuHa. Pacnpenenenue
BEPOSTHOCTEM. Jnarpamma
pacrpeesIeHUsI. Cymma
Y IIPOU3BEJICHUE CIIyYaWHBIX BEJINYHH.
IIpuMeps! pacnipenesieHuil, B TOM YUCie

IrCOMCTPHUICCKOC U OMHOMHAJILHOE

OCHOBHEBIE BUABI ACATCIIBHOCTH O6Y‘-IaIOHII/IXCH

OcBamBaTh TOHATHS:  ClIydaiiHas  BEJIWYMHA, pacHpelesicHHe, TalauIa
pacnpenecHus, JuarpaMmmMa pacrpeacIeHuUs.

[IpuBoauTE TpPUMEpPHl  pacCHpeeICHUH, B TOM  YHCIE TI'€OMETPHYCCKOTO
1 OMHOMHAJIBLHOTO.

CpaBHUBATh pacIpeie/ICHUs CIydaliHbIX BEJIMYMH.

HaxoauTe 3HaY€HUS CyMMBI B TIPOU3BEICHHUS CITYIaifHBIX BEJIMUHH.

CTpOI/ITL H paClio3HaBaTb TCOMCTPUICCKOC U OMHOMUAJIBHOE pacIpcaciiCHUC

O0o001IEHNEe U cHCTEMATHU3AaIMA 3HAHHUI S yacoB

11 kaace 34
1 | MaremaTu4ieckoe okuaaHue | 7 BeposiTHOCTB 1 cTaTHCTHKA
CJIy4ailHOI BeJIMYMHBI 10-11 KJ1acc

HHTepaKTI/IBHBIC 3aJaHus

00O «Cxkaeur»
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BCpOSITHOCTB Hn CTaTUCTHUKaA

10-11 xmacc

000
«CBEPOBPA30OBAHUE»
Hudposoii KypcC
BepostHOCTB u

cratuctuka. 10-11 xmace
Pr'AOY BO
«l"ocymapcTBeHHBIN
YHHUBEPCUTET

MIPOCBEIICHUS

bu6morexa MOII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onumnuazna
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkast oJIMMIIAAA
[IKOJIbHUKOB

https://mos.olimpiada.ru

[Tpumepsnr [IPUMEHEHUS
MaTeMaTU4YeCKOro OKHJIaHUS
(cTpaxoBaHue, JoTepest).

Marematnyeckoe OXUIAHUE CYMMBI
CIIy4alHBIX BEIMYMH. MaTeMaTndecKoe

OXHNOaHHC reoMCTPpHUICCKOTO
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¥ OMHOMMAJILHOTO pacnpeeieHui

OcCHOBHBIE BUABI ACATCIIBHOCTH 06yqa101u14xc;1

OcBauBaTh MOHITHE MATEMATHUYECKOIO OXUOaHUA.

[IpuBonuTh W OOCYXXJaTh MNPUMEPHI MPUMEHEHUS MAaTEMAaTHUYECKOTO OXHIAHUS.

Breraucnars MaTeMaTHuecKoe OXUOaHHC.

Hcnonp30BaTh MNOHSATHE MATEMaTHUYECKOIO OXUAaHHusgA M €10 CBOMCTBA IIpu

PEIICHUN 3aaa4.

HaXOI[I/ITB 110 H3BCCTHBIM (I)OpMy.HaM MAaTCMATUICCKOC OXKHAAHUC CYMMBI

CHyIIaﬁHBIX BCJIMYHMH.

Haxomute 1o wu3BecTHBIM (opMylaM MaTeMaTHUYECKUE OKUIAHUS CIIydailHBIX

BCIIMYHH, UMCIOIIIUX I'COMCTPUICCKOC U OMHOMHUAJILHOE pacipecaciIICHUA

2 | ducnepcus U CTaHJapTHoe | /

OTKJIOHEHHUE CJIYYANHOU BeJUYHHbI

BeposTHOCT 1 cTaTuCcTHKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aJaHus

00O «Cxkaeur»

BeposiTHOCT M cTaTHCTHKA

10-11 kmace

000
«CBEPOBPA30OBAHUE»
Hudposoit Kypc
BepostHOCTB 151

craructuka. 10-11 kmace
Or'AOY BO
«l"ocymapcTBeHHBIN
YHUBEPCUTET

ITPOCBELIECHUS

bubmmorexa MOIII
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https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmrMnuana
IIKOJIbBHUKOB

https://vos.olimpiada.ru

MockoBckasg  oJIuMIIMaga
IIIKOJIbHUKOB

https://mos.olimpiada.ru

Jucniepecus U CTaHJapTHOE
OTKJIOHEHHUE. Jucniepcun
F€OMETPUUYECKOTO0 ¥ OMHOMHAIILHOIO
pacnipenenenusi. Ilpaktuueckas pabora
C UCIOJIb30BAHUEM AJIEKTPOHHBIX

TaOJIAILL

OCHOBHEIC BUABI ACATCIIBHOCTH o6yqa10m1/1xc;1

OcBauBaTh MOHITUA: JUCTIEPCHS, CTAHAAPTHOE OTKJIOHCHUE CITy4allHOW BEJIMYUHBI.
Haxonute aucrniepcuro 1o pacrpenesieHuro.

Haxomute 1o  w3BecTHBIM  (dopMylaM  JUCHEPCHI0  T€OMETPUYECKOTO
¥ OMHOMHMAJILHOTO paclpeeieHusi, B TOM YHUCJE B XOJ€ MPAKTHUUECKOW pabOThI

C UCIIOJIb30BAHNECM JJICKTPOHHBIX Ta6J'II/II_[

3 | 3aKoH GObIIKX YHCeJ 6 BeposiTHOCTh 1 CTaTUCTUKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aJaHus

00O «Cxkaenr»

BepostTHOCTh M cTatucTHKa
10-11 xmacc

000
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«CBEPOBPA30OBAHUE»

[Hudporoii Kypc
BeposiTHOCTB 51
cratuctuka. 10-11 kmacc
OI'AOY BO
«l"ocynapcTBeHHBIN
YHUBEPCUTET

ITPOCBCIICHU A

bubmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onumnuana
[IKOJbHUKOB

https://vos.olimpiada.ru

MockoBCcKasg  OJIMMITHAJa
[IKOJbHUKOB

https://mos.olimpiada.ru

3akoH OoNbIIMX 4YHCel. BbIOOpOUHBIM
MeTOJl ucciuenoBanuil. [IpakTuueckas
pabota C HCIIOJIh30BaHUEM

AJIEKTPOHHBIX TAOIHI]

OcCHOBHBIE BUABI ACATCIIBHOCTH 06yqa101u14xc;1

3HAKOMHTBCSA C BBI60pO‘-IHI:IM MCTOAOM HMCCICAOBAHHUA COBOKYIIHOCTH [aHHBIX.

N3yyath B x0/1€ MPaKTUUECKON pabOThI C UCTIOIH30BAHUEM DJIEKTPOHHBIX TAOJUIL

IMPUMCHCHHC BBI60p0‘-IHOFO METOAa NCCJICAOBAHUA

4

HenpepbiBHbIC cJIy4yaiHble

5

BeposTHOCTB M cTaTucTHKa
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BeJIMYHMHBI (pacnpenaeieHus)

10-11 KJ1acc

I/IHTepaKTI/IBHBIC 3aJaHus

00O «Cxkaeur»

BeposiTHOCTh M cTaTHCTHUKA

10-11 kinacc

000
«CBEPOBPA30OBAHUE»
[Mudbporoii Kypc
BepostHOCTB 151

craructuka. 10-11 kmace
Pr'AOY BO
«l"ocymapcTBeHHBIN
YHHUBEPCUTET

IMPOCBCIIICHUA

bu6morexa MOII
https://uchebnik.mos.ru/cat

alogue

Bcepoccniickas onmMnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBCKag  OJIMMITHMAJA
IIKOJIbHUKOB

https://mos.olimpiada.ru

[IpuMepbl HENMPEPBIBHBIX —CIIy4allHBIX

BCJIMYHH. CDyHKLII/ISI IIJIOTHOCTHU
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pacnpeeneHusl. PaBHOMepHOE

pacrpe/ieiecHue U ero CBOMCTBA.

OCHOBHEIC BUABI ACATCIIBHOCTH O6yanOHIHXCH

OcBauBaTh TMOHATHS: HENpPEPbIBHAS

Cly4daiiHas

pacnipesenerue, GyHKIUS MIIOTHOCTH BEPOSITHOCTH.

BCJIIMYMHA, HCIIPCPBIBHOC

[IpuBOAUTE MpUMEPHI HEMTPEPBIBHBIX CIIYYaUHbBIX BEJIMYHH.

HaxoauTh BEpOATHOCTH COOBITHIA MO JTaHHON (DYHKLIMH MJIOTHOCTH, B TOM YHUCIE

PaBHOMEPHOI'O pacrpeeeHuUs

5

HopmanbHoe pacnpenesieHust

BeposiTHOCT 1 cTaTUCTHKA
10-11 KJ1acc

I/IHTepaKTI/IBHBIG 3aJaHus

000 «Ckaeur»

BeposTHOCTE M cTaThCTHKA

10-11 xmacc

000
«CBEPOBPA30OBAHUE»
[Mudbporoii Kypc
BepostHOCTB u

cratuctuka. 10-11 kmace
OI'AOY BO
«l'ocymapCTBEHHBIN
YHUBEPCUTET

IIPOCBCIICHUA

bu6mmorexa MOIII
https://uchebnik.mos.ru/cat

alogue
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IIKOJBbHHUKOB

IIIKOJBbHHUKOB

https://vos.olimpiada.ru

https://mos.olimpiada.ru

Bceepoccutickas onmumnnanga

MockoBCcKasg  OJIMMIIHMAJA

3agaud, NPUBOASANINE K HOPMAIBHOMY
pacnpeneneano. OyHKIUSA [UIOTHOCTH
Y CBOMCTBa HOPMAaJIbHOTO
pacnpenenenus. Ilpakruueckas padora
C UCITOJIb30BAHUEM BJIEKTPOHHBIX

Ta0IUILL

OcCHOBHBIE BUABI ACATCIIBHOCTH 06yqa101u14xc;1

OcBauBath MOHATHA: HOPMAJIBHOE PaCIpEACICHUE.

BpiienaTe 1O ONMCaHUIO CIy4YyalHbIE BEJIMYWHBI, PaCHpPENCIIEHHBIC
HOPMAJIbHOMY 3aKOHY.

[IpuBOOMTE pUMEPHI 3a/1a4, MPUBOJAIINX K HOPMAJIBHOMY PacCIpeeIeHUIO.
Haxonuth 4nciaoBele  XapakTEpUCTUKM  HOPMAJIBHOIO  pacHpeleeHUs

U3BECTHBIM (hopMyJiam.

10

10

Pemarsp 3agadyu, CBA3aHHBIC C IPUMCHCHHUEM CBOMCTB HOPMAJIbHOT'O

pacnpeneﬂeHHﬁ, B TOM YMCJIC C UCITIOJIbBOBAHUCM JJICKTPOHHBIX Ta6J'II/II_[

6 | IloBTOpEHMe, 00o0menue | 4 BeposTHOCT 1 cTaTucTHKa

M CUCTEeMATH3allus 3HAHUMI 10-11

00O «Cxkaenr»

10-11 xmacc

000

KJIacC

I/IHTepaKTI/IBHBIC 3aJaHus

BeposTHOCTh M cTatncTHKa
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«CBEPOBPA30OBAHUE»

[Hudporoii Kypc
BeposiTHOCTB 51
cratuctuka. 10-11 kmace
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET

ITPOCBCIICHU A

bubmorexa MOIII
https://uchebnik.mos.ru/cat

alogue

Bceepoccuiickas onumnuana
[IKOJbHUKOB

https://vos.olimpiada.ru

MockOBCKag  OJIMMITHMAJA
[IKOJbHUKOB

https://mos.olimpiada.ru

[IpencraBieHne JaHHBIX C MOMOIIBIO
Ta0NWI[ W JuUarpamMM, OIUcCaTelIbHAs
CTaTHUCTHKA, OITBITEI

C pPaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU

COOBITUSIMH, BBIUNCIICHUE
BEPOATHOCTEN COOBITHI
C IPUMEHEHUEM bopmyn
U rpaduyecKux METO/0B
(koopaMHATHAas  mpsiMas,  JEPEBO,
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auarpamMmma  Jisepa),  cliydailiHbIe
BEJINYNHBI Y pacnpeieIICHUs,
MAaTeMaTHYECKOE 0KUIJAHUE CIIYYaHOU

BCIIMYHNHBI

OcCHOBHEBIE BUABI ACATCIIBHOCTH O6Y‘-IaIOHII/IXCH

[ToBTOPSITH U3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUI

6. CUHCTEMA OHEHKHU JOCTUXEHUA OBYUYAIOLLIUMUCS
INVIAHUPYEMBIX PE3YJBTATOB OCBOEHUA OBPA3OBATEJIBHBIX
IHPOT'PAMM HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA
YUYEBHBIA TIPEJIMET «MATEMATHKA»

OueHnBaHMEe TPEIMETHBIX PE3YIIBTATOB O0YUEHHS HAPABJIEHO Ha:

— ONpEeNEICHNE  COOTBETCTBUSA  YpOBHA  CHOPMHUPOBAHHOCTH Y

oOyuaromierocs pe3ysibraroB 00ydeHus: TpedboBanusam OI'OC COO u ®OIT COO;

- BBIIBJICHHUC ,Z[e(l)I/II_[I/ITOB HpGIIMGTHOfI IIOATrOTOBKH (HpO6€JIOB B 3HAHMUAX,

YMEHUSX, HaBbIKaX);

— YCTaHOBJICHUE 3aTpyAHEHUIN 00y4aromuxcst B JIOCTHOKECHUH

3AIJIAaHUPOBAHHOT'O YPOBHA O6y‘{€HI/I$[ " UX IIPUYHH.

[Ipu BbICTaBICHUM TEKYIIEH OIIEHKH, TMpeACTaBisiomeld coboi pe3ynbTaT
MPOLIEYPHl OIEHWUBAHUS WHIWBHUAYAIBHOTO TIPOJBIIKEHUS OOYyJaronuuxcs B
OCBOEHMHM MAaTEMaTHYECKOTO COACP)KaHWMs, IEIecO00pa3sHO OpPUEHTHUPOBATHCS HA
CIIEAYIOIME PEKOMEHAAINH.

[To kaxmoil Teme Yy4eOHBIX KypcoB «AureOpa W Hadajga MaTeMaTHYEeCKOTO
aHammzay, «l'eomerpusi», «BepoSTHOCT U  CTAaTUCTHKa»  ONPE/CIICHBI
IJIAHUPYEMBIC PE3yIbTaThl 00 yICHUS.

Hago wumersr B BHIy, 4YTO OIIEHKA JOCTHKEHHUS IUIAHUPYEMBIX PpE3ylIbTaToB
pacrmagaeTcsl Ha IB€ CBSI3aHHBIE IPYT C IPYTOM COCTaBIISIONIHE:

1) OlICHKa Tporecca (QOpMUPOBAHUS  IUIAHUPYEMBIX  PE3yJIbTATOB,

peanusyeMas B (hopMe TEKYILEero, B TOM YUCJIE U TEMAaTUUECKOr0, OLICHUBAHMUS;
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2) OLICHKa pe3yjbTaTa (QOPMHUPOBAHUS IUTAHUPYEMBIX PE3YyJIbTATOB,

pcain3ycMas B q)opMe HTOrOBOI'0O KOHTPOJIA.

[Ipu >TOM cnemyer y4ecTb, 4YTO MpPU OOYYEHUHM MaTeMaTUKE B IPOLEcCce
OLICHUBAaHUSl TPOMEXYTOUHBIX PpE3yJIbTaTOB OOYYEHHsS] MCIIONb3YIOTCS pa3HbIe
BUJIbI IEMOHCTPALUU Y4E€OHBIX JOCTUKEHUMN: YCTHBIE OTBETHI 00YYarOUIUXCs U UX
NUChbMEHHBIE Pa0OThI, B TOM YHKCie B (hOpMe TECTUPOBAHMUSL.

OOyyeHue MareMaTuke MpeanonaraeT cHOpPMUPOBAHHOCTh HECKOJIBKHX TPYIIII
pE3yNbTaTOB:

OCBOCHUE TEOPETUYECKUX KOMIIOHEHTOB MAaT€MAaTUYECKOIO CONEPKAHU: 3HAHUE U
YMEHHE BOCIPOU3BOIUTH  (POPMYIUPOBKH  OMNPEACIICHUH  MaTeMaTHYeCKUX
HNOHATUH, (POPMYIUPOBKH TEOPEM U UX J0KA3ATEIbCTBO;

pelieHue MaTeMaTUIECKUX 3a/1a4 Pa3HOI0 YPOBH CII0KHOCTH — OT IPOCTEHIIUX 10O
MPOOJIEMHBIX U TOUCKOBBIX;

pelIeHre MEXIIPEAMETHBIX U IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

JInarHocTukKa 1 IpOBEPKA YPOBHS YCBOEHUS TEOPETUUYECKUX KOMIIOHEHTOB MOXKET
ObITh OpraHu30BaHa B (popmare TECTUPOBAHMS, YCTHBIX ONPOCOB, YACTUYHO B
(dopMe TpaIULIMOHHBIX TPOBEPOYHBIX U KOHTPOJIBHBIX PAOOT.

IIpoBepka yMeHHMs pemaTb MaTeMaTUYECKUE 3a1a4M, KaK IIPABUIIO, OPraHU3YETCs B
(dopMaTe NMCbMEHHBIX IPOBEPOYHBIX U KOHTPOJIbHBIX PadoT.

[Ipy olEeHMBAaHUM THUCHBMEHHBIX PAa0OT U YCTHBIX OTBETOB ILEJIECO00PaA3HO
OPUEHTHUPOBATHCSA HA HECKOJIBKO OTJIMYAIOIIUECS [T0KA3aTEIIN.

B cooTBercTBUU C TUIAHUPYEMBIMH pe3ylbTaTaMu OOYUEHHUsS IO KaxJOH Teme
OIIPEJIEIICHbl UTOTOBBIE PE3YJIbTAThl U3YYEHUsS TEMBI, IPOBEPSEMBIE DIEMEHTBI
COICpX aHUsl  TEeMbl, TpeOOBaHUS K  JEMOHCTpPAlMM  JOCTMXKEHMSI  HX
c(OPMHUPOBAHHOCTH, 3aJaHus JUId WX JEMOHCTpAallMd W, COOTBETCTBEHHO,
KpUTEpUU OLICHUBAHUS 3a1aHUN.

B coorBeTcTBUM € npunyunom omxpwvimocmu YK€ B HAYAJIE W3YYEHHUs KaKIOU
TEMbl OO0ydJaroIluecs JOJDKHBI 3HATh, KaKM€ YMEHHS OTHOCATCS K HTOTOBBIM
pe3ynbTaTaM M3Y4EeHHs] TEeMbl, KakKk OyIyT OpraHM30BaHbl KOHTPOJbHBIE

POIEAYPhl: KOHTPOJIbHASI paboTa W/UITK ONPOC, KAaKWe KPUTEPHUH TIPEAbSIBISIIOTCS
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K PEIICHMIO 3a7a4 W K OTBETaM, KaK MPOBOJUTCS OIICHUBAHHE PE3YyJbTaTOB HUX
NEATEIbHOCTH, HAIPUMEP, KAKOE HAMMEHbBIIIEEe KOJIUYECTBO 3aJJaHUH KOHTPOIbHOM
paboThl  HEOOXOAMMO BBIMIOJHUTH, YTOOBI PACCUMTHIBATH Ha MOJy4YCHUE

MMOJIOKUTEIHLHON OTMETKMU.

OueHKa YCTHBIX OTBETOB

OpnHoii M3 BaXHBIX (OPM OIICHWBAHHUS PE3yJbTaTOB OOYYCHHS IO MaTEMAaTHKE
SBJITFOTCSL YCTHBIE OTBETHI oOOydaromuxcsi. OHM MOTYT HOCUTH JIOKQJIbHBIN,
MaccCOBBIN (YCTHBIA OMPOC, MPOBEACHUIO KOTOPOTO MOCBAIIEH, BO3MOXKHO, LEIbIN
YPOK WJIM €0 YacTh), MOCTOSHHBIN XapakTep, KOT/ia Ha KaXJI0M YPOKE HECKOJBKO
0o0y4Jaromuxcs OTBEYAIOT YCTHO Ha TEOPETHUECKHE BOIMPOCHI: OMNPOCHl IO
TEPMHUHOJIOTUA ¥ (OPMYITHPOBKAM OMPEICICHUS, JOKA3aTelIhCTBAM TEOPEM,
PEIICHUIO 3a]1a4.

[Ipy  oneHWBaHMM  YCTHBIX  OTBETOB  OOydYaromuxcs  I1e1ecoo0pa3Ho
OPHEHTHPOBATHCS HA CIEAYIONINE PEKOMEH IAINH.

[Ipu BICTABIEHUN OTMETKH YYUTHIBAIOTCS BCe TPEOOBAHUS K OTBETY.

Omeem oyeHusaemcs OMMeEmKOU «S», ecu 00yYarOWUICs:

MOJTHOCTHIO PACKPbUI COJEP)KaHWE MaTepraia B o00beMe, NPeayCMOTPEHHOM
porpaMMon U yueOHHUKOM;

U3JIOKWTT MaTrepuajg TPaMOTHBIM SI3BIKOM B OINPEICICHHOW JIOTHYECKOU
MOCNIE0BATEIbHOCTH, TOYHO, ©0€3 OIIMOOK MCHONB3ysSd MAaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY;

IPAaBWIbHO  BBIMOJIHWII  PUCYHKH, YEPTEXKU, Tpapukd, HEOOXOAUMbIE IS
M3JIOKCHUSI TEOPHUH WIIA PEIICHUS 3a1a4H;

IPOJAEMOHCTPUPOBAI  YMEHHUE WILTIOCTPUPOBATh TEOPETUUYECKHUE TOJOKECHUS
KOHKPETHBIMH TIPUMEpaMU, TPHUMEHATh WX TPH BBITOJIHCHUH MPAKTHUYECKOTO
3a/1aHus (€CM TaKoe MPEeayCMOTPEHO);

IPOJEMOHCTPUPOBAJI YCBOEGHHUE DPAHEE M3YYCHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(hOpPMHUPOBAHHOCTh W YCTOWYMBOCTH HWCIIOJIB30BAHHBIX TIPU OTBETE YMCHHHA H

HaBBIKOB, OTBC€4Ya]l CaMOCTOATCIIBHO, 0e3 HaBO/IIIMX  BOIIPOCOB  YUYHUTCIIA,

145



0eMOHCMPUPYSL

ChoOpMUPOBAHHOCHL MOHOJOSUHECKOU eyl U NOTHOE 81A0CHUE COOEPICAHUEM.
BosMoxkabl 1-2 HETOYHOCTH TPU OCBEIICHWH BTOPOCTEIICHHBIX BOIPOCOB HIIU
HE/IOYETOB B pEHICHUM 3a/ad (€CiaM Takue MPeayCMOTPEHbI), KOTOPbhIE YUEHUK
JIETKO MCTIPaBWII 10 3aMEYaHUI0 YIUTEJIS.

Omeem oyenusaemcs Ommemkou «4», eciu 0o0y4arowuiics:

pacKpbUT colep)kaHue MaTepuaia B oObeMe, IPeayCMOTPEHHOM MpOTrpaMMoON |
y4eOHUKOM;

U3JI0KIJI MaTeprall TPaMOTHBIM  SI3BIKOM B ONPEACIICHHOW  JIOTUYECKOM
MOCTIeI0BATENLHOCTH;

BBITIOJIHAJT PUCYHKH, YEPTEKH, rpaduKu, HEOOXOIUMBIE TS M3JI0KCHHUS TEOPUU
WM peIICHUs 3aJIauu;

IIPOJIEMOHCTPUPOBATT YMEHHE WJUTIOCTPUPOBATh TEOPETHUECKUE TIOJOKCHHS
KOHKPETHBIMH TIpUMEpPaMH, MPHUMCHATh WX TPH pEIIeHUH 3a7ad (eclid TakKue
MPETYCMOTPEHBI);

IPOJIEMOHCTPUPOBATl YCBOEHUE paHEee H3YYEHHBIX COMYTCTBYIOLIUMX BOIPOCOB,
cOpMUPOBAHHOCTh M YCTOMYHMBOCTh HCIIOJNG30BAaHHBIX TPH OTBETE YMEHUH W
HaBBIKOB;

HO TIPH 3TOM:
JOMYCTUJI ~ HEOONbIIME HETOYHOCTH B  (POPMYIMPOBKE MaTEeMaTUYECKHUX

YIBEPKJACHHUM, HE  HWCKa3UBIIME MAaTEMaTHYECKOro  COJACp)KaHHUsS  OTBETa,
WCITPABJICHHBIE 10 3AMEYAHHUIO YUUTEIIS;

JOMYCTHJT OMMOKU WM Oojiee 2 HETOUHOCTEH MpU OCBEIEHWU BTOPOCTETIEHHBIX
BOIIPOCOB/HEIOYETOB B PEIICHUU 33/ay (€CIH TaKhe MPEAyCMOTPEHBI), KOTOPHIE
YUYEHUK JIETKO UCIPABUII 110 3aMEUAHUIO YUUTEJIS.

Ommemxa «3» 3a omeem cmagumcs 8 C1e0yVIOWUX Cyuasx:

HENOJIHO MJIM HEIIOCJIE0BAaTEIbHO PACKPHLI COIEPKAHUE MaTepUalla, HO IOKa3aHO
oOliee MOHMMaHUE BOIPOCAa M MPOAEMOHCTPUPOBAHBI YMEHUSI, TOCTATOUHbBIE IS
JAIBHENIIIEr0 YCBOEHUS TPOrPAMMHOI0 MaTeprana;

JEMOHCTPUPOBAIT 3aTPYAHEHUS WM JOIYCKa OIIMOKHU B ONpEIeICHUN TTOHATUN U
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UCMOJIb30BAaHUM  MATEMaTHUYECKON TEpPMHMHOJIOTUH, CHUMBOJHUKE, YepTexax,
BBIKJIAJIKaX, UCIIPABJICHHBIE MTOCJIE HECKOJIBKMX HAaBOJAAIIUX BOIPOCOB YUUTEIIS;

HE CIOpaBUJICS C TMPUMEHEHHEM TEOpUU TMpPH PEHICHUH 33a7ad, HO BBHIOJIHUAI
3ajaHusl  0053aTeIbHOrO YPOBHS CJOKHOCTH IO JAHHOM Teme (eciau Takue
IPEyCMOTPEHBI).

Ommemka «2» 3a omeem cmagumcs 8 ce0yiouwux Cayuasx:

HE PAaCKpbLJI OCHOBHOE COZIEp)KaHUe yueOHOTro Marepuana;

OOHapy)XWJl HE3HAHWE WM HEMOHMMaHHWE OO0yJaroummcs OoJbIIel Win
HauboJiee BaXXKHON 4acTu y4eOHOro MaTepuana;

JOMYCTUA  OMMOKM B  ONpEACNCHUH  MOHSATHH, TpPH  HCHOJIb30BAHHUU
MaTeMaTUYeCKOl TEpPMHUHOJIOTMM, B pPHUCYHKAX, ueprexax WM TIpadukax, B
BBIKJIAJIKaX, KOTOPbIE HE HCIPABJICHBI MOCIE HECKOJbKHUX HABOJSIINX BOIPOCOB
YUUTEIS;

OOHapy)XWUJl HE3HaHHE W HENOHMMAHHWE H3y4yaeMOoro Marepuaja WIA HE CMOr

OTBETUTH HU HA OJIUH U3 MOCTABJIECHHBIX BOIIPOCOB 10 U3y4aeMOMY MaTepualy.

Ounenka nMcbMEHHBIX padoT

[Ipu cocTaBieHNM copepKaHWs MUCBMEHHBIX pabOT, B YaCTHOCTH TEMAaTUYECKHUX
KOHTPOJILHBIX PaboT, HEOOXOIUMO COONIOAATh npuHyun ougpepenyupyemocmu no
VPOBHAM NOO20MOBKU. BAXKHO BKIIOYATh B PabOTy 3ajaHusi, OTHOCSIIHECS K
0a30BOMY YPOBHIO MOATOTOBKH, BBIOJIHEHHE KOTOPBIX 0053aTE€NbHO AJI BCEX
OoOydJaromuxcs, ¥ 3aJaHUs TOBBIIIICHHBIX YPOBHEU, KOTOPHIE TAIOT BO3MOKHOCTH
pealin30BaThCsl 00YJarOIUMCS, MPOSIBISIIONIIM K MaTeMaTHUKe HHTEPeC

U CmocoOHOCTH. MapkupoBKa 3alaHWii 10  YPOBHSAM  CIICIHAILHBIMU
000O3HAYEHUSIMM CHavdasia B Xoje (opMupoBaHUS yMEHHH, a 3aTeM U B
KOHTPOJIbHOM  paboTe€  OpUEHTUPYET  OOydalIIuXcsi  Ha  JOCTH)KEHUE
OTIPENIeJICHHOTO pe3yJbTaTa, MOMOTaeT IUIAHUPOBATh YUYEHHWE W KOHTPOIHUPOBATH
BBITIOJITHEHUE PaOOTHI.

Kpome Toro, mpu COCTaBICHHMM TEMaTUYECKUX KOHTPOJBHBIX padoT U

TCKYIIUX ITPOBCPOYHBIX pa60T Ba’)KHO OPHUCHTHUPOBATBLCA HA HNPUHYUN NOJIHONIbL
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nposepKu  NAAHUpYemvlx  pe3yabmamog. YacTb TEeMaTH4eCKUX Ppe3yJIbTaTOB
POBEPSIETCS OTJEIbHBIMU, HEOONBIIUMU 11O (POpMATy IPOBEPOUYHBIMU pabOTaMH.
B KkoHIle H3ydeHUs KaXJOH TeMbl MOXET OBITh MNPEIyCMOTPEHO NPOBEIECHUE
KOHTPOJIbHOW paboThl, Ha KOTOpyto oTBoxutcss 1 ypok. Ilpu 3tom, ecnu Tema
HeOoJIbIlIasi MU Ha €€ HW3Yy4YeHUe JdaeTcs He OoJjiee ONHOW y4eOHOW HeAenH, TO
KOHTPOJIb JTOCTUKEHUSI COOTBETCTBYIOIMX ITOW TEME IUIAHUPYEMBIX PE3YJIBTATOB
MOKHO MEPEHECTH U BKIIOUUTH B KOHTPOJIbHYIO pa0oTy MO ClENYIOUEeld TeME UTh
K€ OTPAaHUYUTHCS TPOBEIECHUEM HEOONbLIION MPOBEPOYHONW pPabOTHI B TEUEHHE
20-25 munHyT ypoka. IIpu 3TOM M oOydaromuecsi, 1 y4UTeldb AODKHBI MOJIYYUTh
00paTHYIO CBA3b O NOCTHKEHUU UM HEAOCTHXKEHUU TEMaTHYECKHUX MIaHUPYEMbIX
pE3yJIbTATOB.

[Ipu oueHKe pe3ysibTaTa BBITOJIHEHUS KOHTPOJIBHOM WMJIM MPOBEPOYHON padbOTHI B
IEPBYIO OYepeAb YCTAHABIMBACTCS HAJIMYME WIM OTCYTCTBUE Y OOYyYaroIlerocs
0a30BOM MaTeMaTHYECKON MOJITOTOBKH, MO3TOMY TaK Ba)KHO OTAEIBHO OLEHUTH
BBIIIOJJHEHUE UM  COOTBETCTBYIOIIMX  3agaHuid. Kak  mpaBwio, oHHU
KOMIIOHYIOTCSI B IEPBYIO 4aCTh KOHTPOJIbHOM pabOTHI.

[Tone3Ho mnpuAepKUBATHCS CHEAYIOWIEro MOAXOAAa K HAYMCIEHUIO OaioB 3a
BBIIIOJIHEHUE 3aJaHUM:

3a BEpPHOE BBHINOJHEHUE KAXAOr0 3aJaHus NEpBOM YacTH o0Oydarouiemycs
Hauucasgercsa 1 Oamr;

3a BBINOJHEHUE 3aJ]aHKsl BTOPOM 4acTH HAYMCISIOTCS 2 0ajlia, €Ciy JaHO BEPHOE
pellieHue U TpUBeneHO oOocHOBaHMe; | Oamy, eciau JIOTMKa PelIeHUs] BepHa, HO
JOIyIIIEHA OJIHa BBIYMCIIMTENIbHAs OLIMOKAa WM IPEACTAaBICHHOE OOOCHOBAHME
HE MOXXET CYUTATHCS MOJHBIM.

[Ipu HEOOXOIUMOCTU Kpumepuu mozym 0vims 0emaau3upos8ansl, YTO MO3BOIUT
0o0Jiee TOUYHO BBISIBUTH MTPOOEIBI, 3aTPYAHEHUST 00YJaOIUXCS U UX PUYUHBI, YTO,
B CBOIO OY€pelb, MO3BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOUIUE MpoUeaypbl. BaxkHo
TaKXe MOMHHUTb, YTO COJIEpP)KaHUE, CTPYKTYpa KOHTPOJIBbHOM paOOThI U KpUTEPUU
OLICHMBAHUS €€ BBINIOJHEHUS JOKHBI OBITh pa3pad0TaHbl TAKUM 00pa3oM, YTOOBI Yy

oOyyaromuxcs ObUIO TMpaBO Ha OMIMOKY: M TMOJYYEHUsS OTMETKH «3» He
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00s13aTeIbHO BEPHO BBIMIOJHUTH BCE 3aJ[aHMsI 0053aTeILHOTO YPOBHS, aHAIOTUIHO,
JUISL TIONYYEHUSI OTMETKHM «5» He 0053aTelIbHO BBIMOJHUTH BCE 3a/IaHUs
KOHTPOJIbHOM pa0oTHI.

Pexomenmyem crieayroniue KpuTepuu Ui epeBoa o01ed CyMMbl HAUUCICHHBIX
O0aJJIOB B OTMETKY IO NATUOAITBHON HIKaJIE:

oOydJarmuiicss HE JOCTHT YIOBIETBOPHUTEIHLHOTO (00s3aTEIBHOT0) YpPOBHS
NOJITOTOBKH (0TMeTKAa «2»), eciu OH HaOpan meHee 55% OamioB Yactu 1
(00s13aTEIHLHOTO YPOBHS);

OoOyJaromuiicss  JTIOCTUT  YJIOBJIETBOPUTEILHOTO  (00S3aTEIBLHOI0)  YPOBHS
MOATOTOBKHU (0TMeTKA He HHKe «3»), ecnmu oH HaOpan He MeHee 55% Oamnos
Yactu 1 (00s3aTENHHOTO YPOBHS);

OOYJaIONTUICS JOCTUT TIOBBIIICHHOTO YPOBHS (OTMETKA He HHMKe «4»), eclii OH
HaOpasl He MeHee 65% o01ero urcia 6auIoB;

00yYaroIMUICS JOCTUT BBICOKOIO ypOBHS (O0TMeTKa «5»), eciu OH HalOpai

He MeHee 85% 00miero unciia 6ayuIoB.

Ommemum, ymo npeonazaemas WKAIa nepesooa CyMMbl HAYUCIEHHBIX OAN108 8
omMmemKy no nAMUOAIILHOU WKAle MOXdcem OblmMb CKOPPEKMUPOBAHA 8 KANCOOM

OmMOEebHOM Clyyae.

OneHka TeCTOBBIX 3aJaHMil

TecT MOXET HCHOJB30BAThCS ISl TMPOBEACHUS TEKYIIEro M TEeMaTU4eCKOro
KOHTpOJIs. bosee menecoodpa3Ho UCONb30BaTh TECTOBYIO (DOPMY MpU BBISIBICHHUU
CTENEHU YCBOEHUS TEOPETHMUECKOTO Marepuajia M YMEHHsS peliaTh 3aJaHus
PENPOIYKTUBHOI'O XapaKTepa.

IIpu ucnonp3oBaHnM TecTa Kak (GOpMBI KOHTPOJISI MOT'YT OBITh PEKOMEHIOBAHBI TE
e KpUTEpUH ISl TIepeBoa CyMMbI 0a/UIOB B OTMETKY. OJTHAKO TIPH 3TOM CIIETYET
YUUTHIBATh, UTO B 3aBUCUMOCTH OT THIIA TECTOBBIX 3a/laHUM, BKIIFOYEHHBIX B TECT,
KpUTEPUH TIEPEBOJA CYMMBI Oa/UIOB B OTMETKY MOTYT OBITh CKOPPEKTHPOBAHBI.
Tak, pu BBIMOJIHEHUU TECTA, COCTOAIIETO TOJIBKO U3 3aIaHUI C BHIOOPOM OJTHOTO

OTBeTa (CaMble MPOCTHIE), HUKHUE TIOPOTU MOTYT OBITh YBEJIUYEHBI:
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He meaee /0% — orMeTKa «3»;

He McHee 80% — oTMeTKa «4»;

He meHee 90% — orMeTKa «5».

BrinonHsas anHanu3 pe3yibTaToOB IIPOBEPOYHOM WM KOHTPOJBHOW MPOLIEAYPHI,
HE3aBUCHUMO OT (POPMBI €€ MPOBEIEHUS, 11es1IecO00pa3Ho (PUKCUPOBATH HE TOJIBKO
KOJIMYECTBO BBHITIOJIHEHHBIX 3aJaHUil, HO U Kakue WMEHHO 3aJaHusi ObLIH
BBITIOJTHEHBI KaK KaKJIbIM 00 yJarOIIMMCS, TaK U KJIIacCOM (TPYIIION) B IICJIOM.
[Ipumenenne JaHHOTO TOAXOAA  TMO3BOJSIET  CAENAaTh  OTMETKY Oosee
UH(OPMATUBHOW M OOOCHOBaHHOMW, BCErla MOKHO MPOAaHAIM3UPOBATh, U3 YETrO
CKJIQ/IBIBACTCS OOIIMIA 0alT KaXK0ro 00yJaromerocs, Kakue 3aaHus BBITIOJTHEHBI
MOJIHOCTBhIO, @ Kakhe 4YacTU4yHO. Takke MpH JaHHOM TMOJAXOJIe pealn3yercs
HEOTHEMJIEMOE IMPaBO KAXKIOTO OOy4aIoOUIerocss — «IpaBO Ha oOmHUOKy». B
I[eJIOM IO Tpynme OOy4YaroIIuXCs BBISABJSIOTCS OOIUEe MpoOenbl, Tpedyromme

KOPPCKIHHU U ﬂOHOHHHTGHBHOﬁ pa6OTBI.

7. Pabouas mporpaMmma cocTaBlieHa C y4eToMm mporpammbl BocnuTanus 4Y OO
«IleTpoBckas mKomay.
[IpakTrueckas peanusanus UEIW U 3a]1a4 BOCIUTAHUS OCYLIECTBIISIETCS B paMKax

CJIEIYIOIIMX HAMPABJICHUN BOCIIUTATEILHONU Pa0OThI IIKOJIBI:

No Ha3BaHUE MOJIYJIEW BOCIIUTATEILHOU AEATEIbHOCTH

«OCcHOBHBIE IITKOJILHEIC Acaar»

«1IKOIBHBIN yPOK»

«DKCKYpPCHUN»

«IIpodopuenranus»

«Opranunsanys NpeaIMeTHO-IIPOCTPAHCTBEHHOW CPEIbI»

«HOOueliHbIe JATHDY

N o) o B W N

«TBopueckass U HMHTEIUIEKTyallbHasl Cpela B IIKOJE W B COLMAJIBbHOU

cpene 00IbIIOro ropoaa

8 «IIIxonbHBIE MEANA-PECYPCHI»
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«COHI/IaJILHOC IMapTHCPCTBO»

10 «310poBasi OKpyXKarolias cpelia — 370pOBbIA OpPraHu3M: B3aUMOCBSI3b U
B3aMMOBJIHSTHUE)
11 «IIpodunaktrka u 6€30MACHOCTH
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