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1. IHosicHuTEeILHAS 3aNIMCKA.

PabGouas mnporpamma yueOHOro mnpeamera «Mmarematuka» miuga 10-11 kmacca
MOATOTOBJIEHA B COOTBETCTBUHU C:

1. denepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit denepanun» oT
29.12.2012 r. Ne 273-P3, B A€HUCTBYIOLIEN pEIAKLUN;

2. npukazoM MunHoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
YTBEP)KJIEHUU (eaepaJbHOro TroCcyJapCTBEHHOIO 00pa3oBaTeNIbHOIO CTaHAapTa
cpeaHero oomiero oopazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);

3. npukazoM MunHuctepcrBa npocsewieHus Poccuiickon ®Penepanuu  OT
12.08.2022 Ne 732 «O BHeceHUU M3MEHEHHU B (efepalibHbIil roCyJapCTBEHHBIH
oOpa3oBaTeIbHBI CTAHAAPT CpEAHEro oOIero o0pa3oBaHUs, YTBEP>KICHHBIH
npukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepanuu ot 17
mast 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034);

4. npukazoM MunuctepcTBa npocsenienuss Poccuiickoit denepanun Ne 1028
oT 27.12.2023 «O BHECEHMH W3MEHEHUM B HEKOTOpBIE MpUKa3bl MHUHUCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoii denepannu 1 MuUHHCTEpCTBA MTPOCBEIICHMUSI
Poccuiickoit  @Denepanuu, Kacawoommuecss — (¢eaepadbHbIX — TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAaHAAPTOB OCHOBHOTO OOIIEro oO0pa30BaHHS U CPEIHETrO
oOmrero oopaszoBanus» (3apeructpuponan 02.02.2024 Ne 77121);

d. npukazoM MunuctepctBa npoceuieHus P® or 12.02.2025 Ne 93 «O
BHeCeHMH wu3MeHeHuss B moanyHkT 18.3.1 mnynkta 18.3 denepanpHOro
rOCy/IapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
YTBEPKIICHHOTO TpUKa3oM MuHHUCTEpcTBa 00pa3oBaHUs W Hayku Poccuiickoi
®enepanuu ot 17 masg 2012 r. Ne 413 (3apeructpupoBan 17.03.2025 Ne 81559);
6. denepanpHOil 00pa30BaTENBLHON MPOTPaAaMMON CpeaHETo 00IIero 0Opa3oBaHws,
yTBepxkaAeHHOM mnpukazoM Ne 371 MuHucrepctBa npocsemenuss Poccuiickoi
®enepannu ot 18.05.23, ¢ UBMEHEHUSIMU U JTIOTIOJIHEHUSIMU;

7. mpukazom MunucrepcrBa npocemieHuss Poccuiickon ®epepaunn ot 09.10.
2024 No704 o BHeCEHMM W3MEHEHHM B HEKOTOpbBIE IpHKa3bl MUHUCTEpCTBA

MIPOCBELLECHUSA Poccuiickoit denepanuu, Kacarouuecs benepaibHbIX



o0pa3oBaTeIbHBIX MIPOrpaMM HAYyaJbHOTO OO0IIero oOpa3oBaHUs, OCHOBHOIO
o011iero oOpa3oBaHus U CpeIHEro O0IIEro 00pa3oBaHus;

8. (QenepanpHOIl paboueld mporpamMMoil MO MaTeMaTHKE CpPEAHEro oOIIero
oOpazoBanus (0a30BbIi YpoBEHb), MOCKBa;

9. mnpukazom MunucrepctBa npocBenieHuss Pocculickoin ®enepanuu  OT
23.07.2025 Ne 551 "OOG yrBepxkaeHUU (QeaepaqbHOro NEpPEeuHs SJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAaHUIO TMPHU peaTu3aluu
UMEIOIMX TOCYIapCTBEHHYIO AaKKpEAUTAIMI0 00pa30BaTENIbHBIX MPOrpaMm
Ha4YaJIbHOTO OOIIEro, OCHOBHOI'O 00ILIET0, Cpe/IHEro 0o1ero oopazoBanus',;

10. uHPOpMAIMOHHO-METOAMYECKUM MUCHbMOM 00 OCOOEHHOCTSX MPENoJIaBaHMs
yuebHoro npenmera «Marematuka» B 2025/2026 yue6HOM roay;

11. ocHOBHO# 00pa3oBaTeNbHONM MPOTPAMMOi cpeiHero odiiero oopasoBanus UY
OO «IleTpoBckas mKoIa,

12. nporpammoii Boctiutanust Y OO «IleTpoBckas mkosa.

PaGouas mporpamma no yyebHomy npeamety «MaTtemarukay 0a30BOro ypoBHS IS
obOyuarormuxcst  10—11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO
roOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAApPTa CPEIHEro o0IIero oopa3zoBaHus,
C y4€ToM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, MPEABIBISIEMBIX
K MaTeMaTH4eCKoMy OOpa30BaHUI0, M TPAAMUIMN POCCUIMCKOrO 00pa3oBaHUS.
Peanuzanust mporpamMmbl 00€CrieYrBAET OBJIAJCHUE KIIFOYEBBIMU KOMIIETCHIIMSIMH,
COCTAaBISIIOIIMMU OCHOBY JUISI CaMOpa3BUTUSL U HENMPEPHIBHOTO 0Opa3OBaHUS,
[IEJIOCTHOCTh  OOIIEKYIBTYPHOTO, JIMYHOCTHOTO | IMO3HABATEILHOTO PAa3BUTHUSA
JUYHOCTU 0OYJarOIIHNXCSI.

B paGoueii mporpamme yuYTeHBl HJAEH U MojokeHUs «KoHIENUu pa3BUTHS
MareMaruyeckoro oopazoBanus B Poccuiickoit denepauun». B cooTBeTcTBUU C
Ha3BaHUWEM KOHIICTIIIMU, MaTeMaTruyeckoe oOpa3oBaHUE IOJIKHO, B YAaCTHOCTH,
MPEAOCTABIATh KaXJAOMY OOYyYarolleMycsi BO3MOXHOCTb JOCTHXKEHHSI YpPOBHS
MaTeMaTUYeCKUX 3HAHUM, HEOOXOAUWMOIOo i JalbHEHIIEH YCHEUIHON KU3HU
B oOmiecTtBe. MIMEHHO Ha penieHue 3TOW 3aJayu HalesjaeHa pabodas mporpamma

6a3zoBoro ypoBHs. B snoxy nudpooii Tpanchopmanuu Bcex cep uenoBeyeckoi



JESITeTbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3
0a30BOIl MareMaTHMYECKOM MOATOTOBKH. YK€ B IIKOJE MaTeMaTuKa CIYXKUT
OTIOPHBIM TPEAMETOM I HM3Y4YCHHs] CMEXKHBIX IUCUUIUIMH, a B KH3HU TOCIE
IIKOJIBI PealbHOM HEOOXOMUMOCTHIO CTAHOBHUTCS HETPEPHIBHOE 00pa3oBaHUE, UTO
TpeOyeT MONHOLUEHHON 0a30B0il 001Ie00pa30BaTebHOM MOATOTOBKU, B TOM YHCIIE
¥ MareMaTH4eckoil. DTO OOYCIOBIEHO TEeM, YTO B HAlllM JHU PAcTET YHCIIO
CTHEIMATLHOCTEH, CBA3aHHBIX C HEMOCPEJACTBCHHBIM NPUMEHECHUEM MaTeMaTHKH:
U B chepe DIKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHYECKUX O0OIacCTAX, H Jaxe
B TyMaHHTapHbIX cepax. Takum oOpa3om, Kpyr oOydaromuxcs, i KOTOPBIX
MaTeMaTHKa CTaHOBUTCS 3HAUMMBIM MIPEIMETOM, CYIIIECTBEHHO PACIIUPSIECTCS.

[IpakTHueckas MOJE3HOCTh MaTeMaTWKH OOYCJIOBJICHA TeM, 4YTO €€ MpPeaMETOM
SBISIOTCS  (yHIAMEHTAJIBHBIE CTPYKTYphl HAIler0 MHUpa: MPOCTPAHCTBEHHBIC
GOpMBI M KOJIMYECTBEHHBIC  OTHOMICHUS OT TPOCTCHINNX, yCBaMBAaEMBIX
B HETIOCPEIICTBEHHOM OIBITE, 10 JOCTaTOYHO CIIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTHUSI HAYIHBIX M TEXHOJIOTHYECKUX HeH. be3 KOHKpEeTHBIX MareMaTHYeCKUX
3HaHWW 3aTpyJHEHO TIOHWUMAaHWE WPHUHIUIIOB YCTPOWCTBA ¥ MCIIOJIB30BAHUS
COBPEMEHHOW  TEXHWKH, BOCIPHUATHE W MHTEPIpETAlUs  pa3HOOOpa3HOH
COITMATILHOM, DKOHOMHYECKOW, MOJUTHYECKOW wHopmarmu, ManodddexkrruBHa
TIOBCETHEBHAS MPAKTUYCCKas NEATEIbHOCTh. KakIoMy 4YeIOBEKYy B CBOCH KH3HU
HPUXOIUTCS BBITIOMHATEH TOCTATOYHO CJIIOKHBIE PAcUEThl M COCTABIIATH HECIIOXKHBIC
aNrOpUTMbl, HAXOAUTh HYXHbIE (OPMYJbl U NPUMEHATh HX, BIAJETh
NPAKTUYECKUMH TpUEMaMU T€OMETPHUUECKUX HM3MEpPEHUN U MOCTPOCHUM, YUTaTh
uH(OpPMAIIHIO, TIPEACTABICHHYIO B BUAY TaONuUIl, auarpaMMm U rpaduKoB, >KHUTb
B YCJIOBHSIX HEONPEAENEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep ciydyalHbIX
coObiTuii. OAHOBPEMEHHO C paclIupeHueM cdep TNPUMEHEHHS MaTeMaTuKH
B COBpPEMEHHOM 00111ecTBe BCE OoJiee BaKHBIM CTAHOBUTCSI MaTeMaTHUECKUN CTHIIb
MBILIUICHUS, TPOSBISIIOIIANACA B OMPEJCIEHHBIX YMCTBEHHBIX HaBBIKax. B
IpoIecce HU3yYeHUs MaTeMaTHKd B apceHal NpUEMOB M METOIOB MBIIUICHUS
YellOBeKa ECTECTBEHHBIM 00pa3oM  BKIIOYAIOTCS HMHAYKUUS W JEAYKLIHA,

00001eHne 1 KOHKpETHU3aIus, aHaJIn3 1 CUHTE3, KJ1accudukamms



U cucTeMaru3auus, aOcTparupoBaHue U aHajorus. OOBEKTbl MaTeMaTUYeCKUX
YMO3aKJIIOUEHU, TpaBuia UX KOHCTPYMPOBAaHUSA PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHs (POPMYIUPOBATH,
00OCHOBBIBaTh U JIOKa3bIBaTh CYXKJIECHHS, TEM CaMbIM pPa3BUBAIOT JIOTMYECKOE
MbllieHue. Benymas ponb OpUHALIEKUT MareMaruke B (GOPMHUPOBAHUU
aJArOPUTMUYECKON KOMIIOHEHThI MBIIUICHHUS U BOCIIMTAHUU YMEHUM JEHCTBOBAThH
0 3a/JlaHHBIM aJrOPUTMaM, COBEPILEHCTBOBAaTh H3BECTHBIE U KOHCTPYHPOBATh
HOBBIe. B mporecce pemieHusi 3ajad — OCHOBHOW Yy4eOHOUM AesATENbHOCTH Ha
ypoKax MaTeMaTHKud — pa3BUBAIOTCS TBOpYECKAas U MPHUKJIAJHAs CTOPOHBI
MmbinieHusi. OOydyeHue Maremartuke Aa€T BO3MOXKHOCTh Pa3BUBATH Y YYalllUXCS
TOYHYIO, PallMOHAJIbHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOMpATh Hambolee
MOJXOJISAIINE SI3bIKOBbIE, CUMBOJIMYECKHE, TpadUueCcKUe CPEeCTBA ISl BhIPAKESHUS
CYXJCHHUI U HAITISHOTO MX mpencrabieHus. HeoOXoarumMbpIM KOMIIOHEHTOM OOIIei
KYJABTYPbl B COBPEMEHHOM TOJKOBAHHH SIBIIAETCS 00Iee 3HAKOMCTBO C METOJaMU
MO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHHUE O MPEAMETE U METO/Ie MaTEeMaTHKH,
€ro OTVINYHUSL OT METOJOB €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHUS] MaTeMaTHKW NJisi PeUIeHUs HAayYHBIX WM NPUKIAJAHBIX 3a1ad. Takum
oOpa3oM, MareMaTudeckoe oOpa3oBaHHWE BHOCHUT CBOW BKJIaa B (hopMUpOBaHUE
00I1IeH KyIbTYphI YeJIOBEKA.

N3ydyeHnne MareMaTHK{d CHOCOOCTBYET ASCTETHUYECKOMY BOCIHMTAHHMIO YEJIOBEKa,
MIOHUMAaHUIO KPAacOThl U U3SIIECTBA MAaTEMaTHYECKUX PACCYKJIECHUN, BOCIPUATHIO
reoMeTpUYecKuX (popM, YCBOCHHUIO UJEH CUMMETPHH.

HEJIM  M3YYEHHA  YUEBHOI'O  TIPEAMETA  «MATEMATUKA»
[TpuopureTHpiMu 1iensiMU 00yueHus maremaruke B 10—11 ximaccax na 6a3zoBom
YPOBHE SBIISIOTCS:

dbopMupoBaHUE TEHTPATBHBIX MAaTEMAaTHYECKUX TOHATHA (YUCIIO, BEIMYHMHA,
reoMeTpuyecKas ¢urypa, nepeMeHHas, BEPOSITHOCTD, byHKIHN),
o0ecrneynBaroluX MPEEMCTBEHHOCTh U NMEPCHEKTUBHOCTh  MaTeMaThyecKoro

oOpa3zoBaHusi 00y4aIOLIUXCS;



MOJIBEICHUE yYAIIMXCSl HA TOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aHMOCBS3HU
MaTeMaTUKU U OKPYXKAIOUIEro MUpa, MOHUMaHHE MaTeMaTUKH KaK 4acTu oOOIIen
KYJIBTYpPbl YEJIOBEUECTRA;

pa3BUTHE  MHTEIUJIEKTYaJbHBIX M TBOPUECKHUX  CIIOCOOHOCTEH  ydaluxcs,
MO3HABATEILHOM  AaKTUBHOCTH, HCCIEAOBATEIIbCKUX yMEHUH, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpeca K U3YYECHUIO MaTeMaTUKH,

dbopmupoBaHre (PYHKIMOHATBLHOW MaTEeMaTUYECKOW TPAMOTHOCTU: YMEHUS
pacrio3HaBaTh MareMaTHuYeCKHUE AaCIEKThl B PEAJIbHBIX JKU3HEHHBIX CHUTYallUsIX U
OpU W3YYEHUU JPYTHX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTeH, (opMyaupoBaTh HMX Ha S3bIKE MaTeMaTUKH | CO3/1aBaTh
MaTeMaTHYECKUE MOJIEIH, MPUMEHITh OCBOCHHBIM MaTeMaTHYECKUUN ammapar IJist
pelieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, WHTEPIPETUPOBATH U OICHUBATH
MOJTYYCHHBIE PE3YIbTaThI.

OcHOBHBIE JTUHUHU coepkaHus Kypca MateMaruku B 10—11 kimaccax:

«Yucna  u BeIUUCHEHUsA», «Anrebpa»  («AnreOpandeckue  BBIpaKCHUSY,
«YpaBHEHUS Y HEPaBEHCTBAY), «Hauama  maremarmdeckoro aHaJIn3a,
«T'eomerpus» («I'eomerpuueckue GuUrypel | HX CBOWCTBa», «M3mepeHue
T€OMETPUUCCKUX BEIMUYUHY»), «BeposATHOCTH U cratucTukay. JlaHHBIC ITHMHUU
Pa3BUBAIOTCS TMMapaljIeIbHO, Kakaas B COOTBETCTBUHM C COOCTBEHHOM JIOTHKOM,
OJTHAKO HE HE3aBHCHUMO OJHA OT JIPYroi, a B TECHOM KOHTAKTE M B3aMMOJICHCTBUMU.
Kpome »3Toro, mx oOBeOUHSAET JOTHYECKAas COCTAaBISAIONIAS, TPATUIIMOHHO
Mpucylias MaTreéMaTUKe W MPOHU3bIBAIONIAS BCE MaTeMaTUYECKUE  KYpPCHI
U cofiepKaTeIbHbIC JINHUH. CdopmynmupoBaHHOE B denepaipHoM
rOCYJIapCTBEHHOM OO0pa30BaTeIbHOM CTaHAApPTE CpeIHero oobmero oOpa3oBaHHS
TpeOOBaHHUE «BJIAJICHUE METOJIAMHU JI0Ka3aTeJIbCTB, aJrOPUTMAMU PEIICHUS 3a/1ad4;
ymMeHHe (HOPMYIUPOBATh ONPEACIICHHS, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, TIPO-
BOJUTH JIOKa3aTEJIbHBIC PACCYKICHUS B XOJC PEIICHUS 3a7ad» OTHOCUTCS KO BCEM
Kypcam, a (popMHpOBaHHE JIOTHYECKUX YMEHHUW paclpenesieTcsl Mo BCEM Tojam

00y4eHHUs HAa YPOBHE CPEIHETO 00IIero o0pa3oBaHus.



HEJIM W3YYEHUA VYUEBHOI'O KYPCA «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJI3A»

Kypc «Anrebpa u Hauaja MareMaTHYECKOTO aHANM3a» SBISETCS OIHUM W3
HanOoJiee 3HAYMMBIX B IIPOTpaMMe CTapIIed IIKOJIBI, TOCKOJNBbKY, C OIHOU
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMEHTAIbHYIO 0a3zy IS HW3YYCHHS BCEX
€CTECTBCHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (DOPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYallUXCsl Ha YPOBHE, HEOOXOMWMOM JUII OCBOCHUS
KypcoB WH()OPMATHUKH, OOIIECTBO3HAHHUS, HUCTOPUH, CIIOBECHOCTH.

B pamkax maHHOTO Kypca ydaliuecs OBJIaJCBAIOT YHHBEPCAIBHBIM SI3bIKOM
COBPEMCHHOW  HAayKW, KoTopas (OpMYJIUPYET CBOM  JOCTHDKCHHUS B
MaTeMaTu4eckon dopme.

Kypc anrebpsl u Hayal MaTreMaTH4ecKOTO aHalu3a 3aKiIaJbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (U3WKW, XWMHH, OHWOJIOTHH, TOHMMaHHS
OCHOBHBIX TEHJICHIIMM HSKOHOMUKH | OOIIECTBEHHON JKHU3HHU, TO3BOJSET
OpUEHTUPOBATHCSA B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO UCIOJIb30BaTh X B TTOBCEIHEBHOM JKU3HH.

B Ttoxe Bpems  oBmaneHue  aOCTPAaKTHBIMHU U JIOTMUECKH  CTPOTUMU
MaTeMaTu4eCKUMHU KOHCTPYKIUSAMH pa3BHUBaET yMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPIKICHHS, HCIIOIb30BAThH
0000IIeHne W KOHKpPETHU3allMio, a0CTparMpoBaHWE M aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBITIICHHUE.

B xone n3ydyeHus anreOpsl 1 Havall MAaTEMaTHYECKOTO aHaIM3a B CTapIlIel MIKOJIe
ydamygecss — MOJY4YaloT  HOBBIA  OMBIT  PEIICHHWS  MPUKIATHBIX  3ajad,
CaMOCTOSTEIILHOTO TIOCTPOCHUS MaTeMaTHYECKUX MOJIETIEH peabHbIX CUTyalluld U
WHTEPNPETAIMA  TONYYEHHBIX  pENIeHWH, 3HAKOMATCA C  NIpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B  TpPHUpOHE, Hayke U B UCKYCCTBE,
C BBIIAIOIIMMHUCS MAaTeMAaTHICCKUMH OTKPHITHUSIMU U WX aBTOPAMH.

Kypc o0Omamaer 3HAuWTEIBHBIM BOCIHTATEIBHBIM IOTCHITHATIOM, KOTOPBIH
peanusyercss Kak udepe3 y4eOHbIN marepuali, CrocOOCTBYIOMINI (OpMHUPOBAHUIO

HAyyYHOTO MHPOBO33pPEHHUSA, TaK U uepe3 CHeuuPuKy ydeOHOU NesITeNbHOCTH,



TpeOyrouiei CaMOCTOSATENbHOCTH, aKKypaTHOCTH, IPOAOKUTEIbHON
KOHILIEHTPAllU{ BHUMAHUS 1 OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ylbTaT.

B ocHoBe Mmetoauku oOydyeHHs ajnreOpe M HayajdamM MaTeMaThyecKoro aHaln3a
JEXKUT JeATENbHOCTHBIM NpUHLIMN 00ydeHus. B cTpykType kypca «Anrebpa u
Hayajla  MaTeMaTWyecKoro  aHajlM3a»  MOXKHO  BBIIETUTh  CIEAYIOIIHNE
COJIEpIKaTeIbHO-METOINYECKHE JUHUU: «YHucna u BblUMCIEHUsD», «OyHKUUU U
rpadukny», «YpaBHEHUs U HepaBeHCTBa», «Hawyana mareMaTruyeckoro aHaiu3ay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COJEPIKATENBHO-METOAMYECKUE JTUHUU
U3y4aloTCsl Ha MPOTSKEHUH JBYX JIeT 0OydeHHUs B CTaplIeil IIKoJe, €CTECTBEHHO
JOTIONHSISL IPYT ApYyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMHU U paseaMH.
MOHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SIBJSIETCS WHTETPATUBHBIM,
MOCKOJIbKY OOBEAMHSET B cebe colep)kaHWe HECKOIbKMX MaTeMaTH4YeCKUX
JUCIUIUIMH:  airedpa, TPUTOHOMETPHs, MaTeMaTHMYeCKUil aHaiu3, TEeOopHs

MHOXCCTB U IP.

HEJIM U3YUYEHUA YYEBHOI'O KYPCA «'EOMETPUS»

BaxxHocTh yueOHOTo Kypca reoOMEeTpUr Ha YpOBHE CpelHero o01ero oopa3zoBaHus
o0yCTIOBJIEHa TPAKTUYECKOW 3HAYUMOCTBIO METAMPEIMETHBIX W MPEAMETHBIX
pe3yapTaTtoB OOydeHHS TEOMETPUM B HAMpPaBICHUW JMYHOCTHOTO pPAa3BUTHUSA
oOydaroruxcsi, GopMUpOBaHUS (PYHKIIMOHATIBLHON MaTeMaTHYECKON IPaMOTHOCTH,
W3YYCHHS IPYTUX YUYCOHBIX AUCIUILINH.

PazButne  y yyammxcsi ~— TpaBWIBHBIX  MPEACTABICHUNA O CYyIIHOCTH U
MPOUCXOXKJICHUH TEOMETPUUYECKUX aOCTPaKIUi, COOTHOIICHWH pEaTbHOTO U
WJICATBbHOIO, XapaKTepe OTPAXKECHUS MATEMaTUYeCKOM HAyKOW SBICHUM U
MPOIIECCOB pEalbHOTO MHpPA, MECT€ TEeOMETPUU B CHUCTEME HayK H POJA
MaTeMaTHdeCKOTO  MOJETUPOBAHHMS B HAYYHOM  TIO3HAHWUU U B MPAKTUKE
crocoOCcTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYAIIUXCS, a TaKKe
Ka4eCTB MBIIUICHUS, HEOOXOAMMBIX ISl aJalTallid B COBPEMEHHOM OOIIECTBE.

I'eomeTtpus sBISETCAS OAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHEro OOIIero



oOpa3oBaHus, TaK KAaK 00ECHEeYMBAET BO3MOXKHOCTb HM3yY€HHs KaK JUCLUIUIMH
€CTECTBEHHO-HAy4YHOMN HAIIPAaBIEHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MblUieHHe, (opMuUpyeMoe TpU  HM3YyYEHUH OOYy4arOlUMUCS
MOHSATUUHBIX OCHOB TE€OMETPUUM M  TOCTPOCHUHM  IEMOYKH JIOTMUYECKUX
YTBEPKJACHUN B XOJI€ pELICHUs] TEeOMETPUUYECKUX 3ajJady, YMEHUE BBIJBUIaTh
Y OIIPOBEpPraTh TUIOTE3bl HEMOCPEACTBEHHO HMCIOJB3YIOTCS MPU PEIICHUHU 3ajad
€CTEeCTBEHHO-HAYYHOT'O [UKJIa, B YACTHOCTHU U3 Kypca (PU3HUKHU.

YMeHNe OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsax JeATeNIbHOCTH dYenoBeka. OpueHTanus 4YeloBeKa BO BpPEMEHH U
OPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COIHalIbHOrO ObITHS, (opma
OTPaXEHHUS OKPYXAIOIIEr0 MHUpPa, YCJIOBHE YCHENIHOTO TO3HAHMS M aKTUBHOTO
npeoOpa3oBaHusi  JEUCTBUTENBHOCTH. OmnepupoBaHHE  POCTPAHCTBEHHBIMHU
oOpazaMu OOBEIMHICT pa3HbIC BHAB YYCOHOM U TPYIOBOW JESATEIHHOCTH,
ABIISIETCS ONHUM U3 TMPOQPECCHOHATBHO Ba)XXHBIX KauecTB, MOATOMY akTyajbHa
3amaya GOPMUPOBAHMS y OOYYAIOUIUXCA MPOCTPAHCTBEHHOTO MBIILIEHUS Kak
Pa3HOBUJIHOCTH  OOpa3HOTO  MBIIUICHUS —  CYIIECTBEHHOTO  KOMIIOHEHTa
B MOJITOTOBKE K MPAKTUYECKOM IEATETbHOCTH TI0 MHOTUM HalpaBJICHUSIM.

Lens ocBoeHust mporpammbl yueOHoro kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
oOydeHnss — o0011eo0pa3oBaTeIbHOe M OOIIEKYTBTYPHOE Pa3BUTHE OOYyJArOITHUXCS
yepe3  obOecrieueHHe  BO3MOXXHOCTH  TPHOOPETEHHMs] W HCIOIb30BaHUS
CUCTEMAaTMYECKUX TEOMETPUYECKUX 3HAHUW W  JICUCTBUI, CHEIU(UIHBIX
TE€OMETPUH, BO3MOXXHOCTH  YCIEITHOTO  TMPOMOJDKEHHS  oOpa3oBaHUS  TIO
CHEUUAIIBHOCTSIM, HE CBA3AHHBIM C TMPUKIAJAHBIM HCIOJIb30BAHUEM TIE€OMETPHHU.
[Iporpamma o reomeTpuu Ha 0a30BOM YpOBHE MpeaHA3HAYeHA I 00y4JarOIUXCS
CpeIHEil WIKOJbl, HE HCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPYJHEHUM Ha YpOBHE
OCHOBHOTO 00miero oOpa3oBaHusi. Takum o0Opa3oMm, oOydaromuecss Ha 0a30BOM
YpPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTUYECKUE YMEHHUS, CBSI3aHHBIE CO
creuuPuKoil TeoMeTpur U HEOOXOUMbIE NIl JKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 310or0, 0OHUM UMEIOT BO3MOKHOCTh U3YYUTh FEOMETPHIO OoJiee TITy00KO, eCiu

B HaHBHeﬁmCM BO3HUKHECT HCO6XOI[I/IMOCTI> B ICOMCTPHUYCCKHUX 3HAHUAX B



npoeCCUOHANBHON JIeATeIbHOCTH. J[OCTH)KEHHME 1eId OCBOCHHS MPOrpamMMbl
o0ecrnieunBaeTCsl pelIeHHEeM COOTBETCTBYIOIIUX 3a/au.

[TpuoputeTHRIMU 3a/1adaMu OCBOCHHUS Kypca «l eoMeTpun» Ha 6Ga30BOM YpOBHE B
10—11 xnaccax ABISIIOTCA:

dbopMupoBaHUE TMPEACTABICHUS O TEOMETPUM KaK 4aCTH MHUPOBOM KYIbTYPHI U
OCO3HAHHE €€ B3aMMOCBSI3U C OKPYXKAIOLIUM MUPOM;

dbopMHUpoBaHUE MPEACTABICHUS O MHOTOTPAHHHMKAX M TellaX BpalleHUus Kak
0 BOXHEHIITUX MaTEeMaTUYECKUX MOJEJISIX, MO3BOJISIIONIMX OIMUCHIBaTh M U3ydaTb
pa3HbIC SIBJICHUSI OKPYKAIOIIETO MUPA;

dbopMHUpoBaHUE YMEHHUS pPACMO3HABATh HA YEPTEKaX, MOJECISAX U B pPEaJTbHOM
MHUpPE MHOTOTPAaHHUKH U Tejla BpaIlCHUs;

OBJIAJICHME METOJaMH pCIICHUS 3ajJad Ha TMOCTPOSHUS Ha HU300paKeHUIX
IPOCTPAHCTBEHHBIX QUTYD;

dbopMHUpOBaHUE YMEHHUS OTIEPUPOBATH OCHOBHBIMH MOHATUSIMUA O MHOTOT'PaHHUKAX
U Telax BpallleHUs I UX OCHOBHBIMHU CBONCTBaMU;

OBJIaJICHHUE aJITOPUTMaMHU PElIeHUs] OCHOBHBIX THUIIOB 3a]1a4;

dbopMHupoBaHUE YMEHHS MPOBOIUTH HECJIOXKHBIE JOKa3aTelIbHbIE PACCYKISCHUS B
XO/I€ PpEIICHUS CTEPEOMETPHMUCCKMX 3alad H  3aJad ¢  IPaKTHYECKUM
coZiepKaHUEeM;

pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTEH OOydJarommxcs,
M03HABATEJIbHOM  aKTMBHOCTH, MCCIEI0BATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIIIICHUS

dbopmupoBaHre (PYHKIIMOHATBLHOH TI'PaMOTHOCTH, PpEJIECBAHTHOM TE€OMETPHH:
YMEHHME pacro3HaBaTh IPOSBICHUS TE€OMETPUUYECKUX TOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pPEaJIbHBIX JKM3HEHHBIX CUTYAlMSAX U TIPU U3YYCHUU JAPYTUX
y49eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBHCUMOCTEH W 3aKOHOMEPHOCTEH,
dbopMyTHpOBaTh UX HAa S3BIKE TCOMETPUH U CO37[aBaTh I€OMETPUUYCCKUE MOJICIIH,
MPUMEHATh OCBOCHHBIM T'E€OMETPHYECKUN ammapar i PelIeHUs MPaKTHUKO-
OPMEHTHPOBAHHBIX 3a7a4, HWHTEPHPETUPOBATH U  OIEHMUBATh MOJYYCHHBIC

pEe3yJAbTaThI.
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OEJIN  M3YYEHHUA  YUEBHOI'O  KYPCA  «BEPOATHOCTL U
CTATUCTHUKA»

VY4eOHblil Kypc «BeposITHOCTh U CTAaTUCTHKA» MpeAHa3Ha4YeH I (POpMHUPOBAHUS
y oOyyalomuxcsi CTaTUCTUYECKOW KyJAbTYpbl M TOHUMAHUS PpOJH TEOPUU
BEPOSITHOCTEH KaK MareMaTH4eCKOr0 WHCTPYMEHTA ISl W3Y4YEHHUs CIIyYalHBIX
COOBITHI, BEJIMYUH U TIPOLECCOB.

[Ipy wu3yueHuum Kypca oOoramaroTcs MPEACTAaBICHUS YYalluXCsi O METoAax
UCCJIEA0OBAHUS HM3MEHUMBOIO MHpA, PA3BUBAECTCS NOHUMAHUE 3HAYUMOCTH U
OOLIHOCTH MaTeMaTHYECKUX METOJOB TO3HaHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMUS.

CopepxaHue Kypca HAaNpaBlICHO Ha 3aKpEIUVIEHUWE 3HAHWM, IOIYYEHHBIX NIPU
U3YYEHUU Kypca OCHOBHOM IIKOJIbI M Ha PAa3BUTHE MPEICTABICHUI O CIy4ailHbIX
BEJIMYMHAX M B3aMMOCBA3AX MEXKIYy HHMHU Ha BaXXHbIX IPUMEPAX, CHOKETHI
KOTOPBIX IIOYEPIIHYTHI U3 OKPYKAIOLIET0 MUPA.

B pesynabrare y oOydaromuxcs JODKHO C(OPMHUPOBATHCS NPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIUX MaTeMaTUYeCKUX MOIEISIX, UCTIONb3yEeMbIX
JUISL  ONMUCAHUSA  AHTPOIOMETPUYECKMX U JeMorpaduyecKux  BEJIUYUH,
NOTPEIIHOCTEH B PA3IMYHOTO pOJa H3MEPEHUSX, JIMTEIbHOCTH O€30TKa3HOM
paboThl TEXHUYECKHX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SBICHUH U
IpoIeccoB B 001IecTBe. B COOTBETCTBUU C YKa3aHHBIMU IIEJIIMH B CTPYKTYpe
yueObHOro kypca «BeposTHOCT M cTarucTuka» cpeaHed KOsl Ha 0a30BOM
YPOBHE BBIJIEJICHBI CIEIYIOLNIME OCHOBHBIE colepKareiapHble quHun: «CirydaiiHbie
COOBITUS U BEPOSATHOCTUY, «CilydailHble BEIMYMHBI U 3aKOH OOJBIINX YUCEID.

B coorBeTcTBHM C y4yeOHBIM IIJaHOM Ha H3ydeHue mareMatuku B 10 kmaccax
OTBEIEHO 5 y4eOHBIX 4acoB B Henento, Bcero 170 udacoB (2 waca - anareOpa u
Hayajia MaTeMaTU4eCKOro aHaiu3a, 2 4aca — reoMeTpusi, | 4ac — BEpOSITHOCTh U
crarucTtuka), B 11 kimaccax oTBefeHO 6 yuyeOHBIX 4acoB B Henemto, Bcero 204 gaca
(3 yaca - anreOpa U Hayajga MaTeMaTUYECKOrO aHaau3a, 2 yaca — reomeTpus, 1 yac

— BCPOATHOCTb U CTaTI/ICTI/IKa).
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2. Conep:xanue yueOHOro Kypca.

AJIredopa M Ha4YaJ1Ia MATEMATHYECKOIr0 AaHAJIN3A

10 kaace

Yuciia 1 BbIYUCTICHUSA

Panvionanbapie yuciaa. OOBIKHOBEHHBbIE U JECATHUYHBIE ApOOH, TIPOLICHTHI,
OeCKOHEUHbIE MIEPUOANYECKHE Ipo0u. Apudpmernyeckue onepanuu
C pallMOHAJIBHBIMU  YHCJIAMH,  TPeoOpa3oBaHUS  YHUCJIOBBIX  BBIPAXKCHUH.
[Ipumenenue npoOeil U MPOIEHTOB [JIsi pEIICHUs] TPUKIATHBIX 3alad U3
pa3IMUYHBIX OTpaciiel 3HAaHWUW W PEAIbHOW KWU3HU. JIEWCTBUTEIbHBIE YHCIA.
PanmonanbHble W UppalMoOHaJIbHBIE 4Yucia. ApudmeTudyeckue omnepanuu
C ICUCTBUTEIbHBIMH  uuciiamMu.  [IpuOmmk€HHBIE  BBIUMCICHUS,  IMpaBuUia
OKpYIJICHUS, TPUKUIKA U OLIEHKA pe3yibTaTa BblUUCICHUN. CTENEHb C IEJIbIM
nokazatenem. CrangapTHas  ¢gopma  3amucu  JEHCTBUTEIBHOTO  YHUCIIA.
Hcnonb3oBanue mnomxomsuieil (Gopmbl 3amucu  AEHCTBUTENBHBIX YHCEN JUIS
pEIIeHHs] TPAKTUYECKUX 3a7ad4 M MPEJCTaBICHUS AaHHBIX. ApUPMETHUECKUU
KOpEeHb HaTypajabHOW cTeneHu. JleWcTBus ¢  apuMETUYECKUMH KOPHIMHU
HaTypaJibHOW cTeneHu. CHHYC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa.
ApKCHHYC, QpKKOCHHYC, aDKTaHT'€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHUs H HepaBeHCTBA

ToxnectBa 51 TOXIECTBEHHbIC npeoOpa3zoBaHusl. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI.
YpaBHeHHe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, penieHHe HepaBeHCTBAa. Meton
UHTEpBaNOB. PemieHne 1eabIX W APOOHO-PAIMOHANBHBIX  YpaBHEHUU U
HEpPAaBEHCTB. PemieHne HppalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. PemeHue
TPUTOHOMETPUUYECKHX ypaBHEHUH. [IpuMeHeHue ypaBHEHHMH M HEPABEHCTB K
PEIICHUIO MaTeMaTHYeCKUX 3a/ad | 3ajad W3 pa3InYHBIX O00JacTel Haykd
Y peaIbHOW KU3HMU.

DOyHKINHU U TpaduKn

Oyukuus, cnocodwl 3aganus (yHkuuu. ['paduk dynkuuu. BzaumHo oOpaTHbIe

bynkuun. OO0nacTh oOMpeAeieHUuss W MHOXKECTBO 3HaueHUW QyHkuuu. Hynm
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¢yakuuu. IIpoMexyTkn 3HAKOMOCTOSHCTBA. YETHble M HEUYETHbIE (DYHKIMUU.
Crenennass (pyHKIUs € HaTypalbHBIM W LIEJIbIM TOKa3ateneM. EE cBolicTBa u
rpaduk. CpoiicTBa u TrpaduK KOpPHS n-Oi cTeneHu. TpuroHoMerpuueckas
OKPY)KHOCTb,  OMPENEIICHUE  TPUTOHOMETPUYECKUX  (DYHKIMHA  YHCIOBOTO
apryMeHTa.

Havana MaTeMaTH4eCKOro aHajIM3a

[locnenoBaTenbHOCTH, CMOCOOBI 3alaHus TocieaoBaTebHOCTEH. MOHOTOHHBIE
MOCJICIOBATEILHOCTH.  ApumeTndeckass W = TreoMeTpuyeckass MpOrpecCHum.
beckoneuno yoObiBatomas reoMerpuyeckas mnporpeccus. Cymma O€CKOHEYHO
yObIBatolield reoMerpuueckoir mporpeccuud. Ddopmyna CIOXKHBIX POIIECHTOB.
Hcnonb3oBanue mnporpeccuu Uil pElIeHUs pealbHbIX 3a7ad MPUKIagHOTO
Xapakrepa.

MHuoxkecTBa M JIOTHKA

MHoxecTBO, omnepalud HajJ MHOXecTBamu. Jluarpammel Diliepa—BenHa.
[IpruMeHeHne TEOPEeTUKO-MHOKECTBEHHOIO ammnapara JJisi OIKUCAHUSA PEabHbIX
IPOIIECCOB U SIBJICHUH, MPU pElIeHUH 3aJad U3 JAPYTUX YYEOHBIX MPEAMETOB.
Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 xaacc

Yucaa 1 BBIYMCICHUA

Harypanbubie u uensie uncina. [IpusHaku geammocTtu uenbix yucen. CTemneHsb ¢
parmoHaNbHBIM Moka3atenem. CBoiicTBa crenenu. Jlorapudwm uncna. Jlecaruunbie
U HaTypaJbHbBIC JOTAPUPMBI.

YpaBHeHUsI 1 HEPaBEHCTBA

[IpeoGpa3oBanue BbIpaxkeHU#, coaepxkammx Jorapudmel. [IpeobpazoBanue
BBIPAKCHUM, COJIEP)KAIIUX CTEIEHW C palUOHAIbHBIM NoOKa3aresnem. l[Ipumeps
TPUTOHOMETPUUECKNX HEPABEHCTB. [loKazaTenpHbIE ypaBHEHHsS M HEPAaBEHCTBA.
Jlorapudmudeckue ypaBHeHHUS W HepaBeHCTBA. CHCTEMBbl JTUHEHHBIX ypaBHEHUH.
Pemienne npuknagHbpIX 3agad C IMOMOIIBKD CHUCTEMBl JIMHEWHBIX YPaBHEHHU.

CucrteMbl ¥  COBOKYNHOCTH pPAlUHOHAJIbHBIX YPaBHEHHUHM M  HEPABEHCTB.
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IIpuMeHeHne ypaBHEHUM, CHCTEM W HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHX
3a/1a4 ¥ 3a]a4 U3 pa3IMYHbIX 00J1acTEel HAYKU U PEaIbHOM KU3HU.

DyHKUMHU U Tpapuku

Oyukius. [lepuonunueckue QyHkiuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIUU.
MakcumMyMbl ¥ MHHUMYMbI (QyHKuuu. HaunOonbiiee u HavMeHbllee 3HAUYECHHE
(yHKIMKM Ha MNOpoMexyTke. TpUroHOMeTpuyeckue (QYHKUUU, HX CBOWCTBA
u rpaduxu. [lokazatenbHas u jorapupmuyeckas (yHKIMHM, UX CBOMCTBA U
rpaduku. Hcnonb3oBanue rpadukoB (GYHKUMNA ISl pelIeHHUs] YpaBHEHUU U
nuHenHbIX cucteM. lMcnonb3oBanue rpa@ukoB (QYHKUIUN ISl MCCIEAOBAHUS
IPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3HUKAIOT MPU PELICHUM 33734 U3 APYTUX
y4EOHBIX IPEAMETOB U PEATbHON KUZHH.

Havana MaTeMaTH4eCKOro aHajamu3a

HenpepoiBabie ¢GyHKIMUA. MeTON HHTEpBAJIOB JUIsl pELIEHUS HEPaBEHCTB.
[IpousBonHas ¢yHkumu. ['eomerpudecknii M GU3NUECKUN CMBICT MPOU3BOIHOM.
[IpousBoaHbie 37eMeHTapHBIX (QyHKIMI. DOpMYINbI HAXOXIEHUS MPOU3BOIHOM
CyMMBbI, TIpOM3BEIEHUS U 4YacTHOro (QyHkiui. [IpumeHneHue npPoOU3BOIHOM
K MCCTIeIoBaHMI0 (YHKIMA Ha MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxaenue
HauOOJBIIET0 U HAWMMEHBIIEro 3HaueHus (QyHKuMM Ha oTpe3ke. llpumenenwue
IIPOM3BOJHOM Ul HAXOXKJICHUS HAWJIYUIIEero PEUICHUs B MPUKIAIHBIX 3a7ayax,
JUISL OTNIPENIeTICHUs CKOPOCTH TMpoIiecca, 3aJaHHOTO (OpMYIONW WIH TpaQuKOM.
[lepBooOpaznas. Tabmuma mepBooOpa3HbIX. MHTETpan, ero reoMeTpuvecKuil u

dusnuecknii cMmpici. Beranciaenue unterpaia no popmyne Hetorona—IJleliOnuna.

I'eomeTpus

10 xaacc

IIpsiMble 1 TUIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIC oHATHUA CTCPCOMCTPHUHU. Tqua, npsamas, IIOCKOCTb, IIPOCTPAHCTBO.
[TonsTne 00 aKCMOMATHYECKOM TOCTPOCHUU  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMCTPHUHU U CIICACTBHUSA U3 HUX.
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B3aumHOe  pacnosiokeHue — IpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKaroIIuecs,
NapajyleJbHbIE U CKpeluMBaromuecss  npsmeie.  IlapamienpHOCT  IPAMBIX
U IUNIOCKOCTEH B IIPOCTPAHCTBE: MapajuleibHblE MpsMblE B  IPOCTPAHCTBE;
MApAJUIENBHOCTh TPEX MPSIMBIX; IMAPAUIETBHOCTh NPSAMOM U INIOCKOCTH. YTJIBI
C COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAYy IpPsAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieabHbIC IUIOCKOCTH; CBOMCTBA
napajuleNbHbIX  miockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajjiesenunen; mocCTpOeHue CeYeHHI.
IleprieHAUKYISIPHOCTD NPSIMOM U IIOCKOCTH: IEPHEHAUKYIISIPHBIE IIPSMBbIE B
IIPOCTPAHCTBE, NPSAMBIC IApAJUICIIbHBIE W IEPIEHAUKYISPHBIE K IIJIOCKOCTH,
IPU3HAK INEPICHAUKYISIPHOCTU IIPSAMOM U IUIOCKOCTH, TeOopema O NpAMOM
NEPIECHAUKYISPHON IIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YIOJl MEXKIY IPSAMOU U
IUIOCKOCTBIO;  JABYIPAHHBIA  YroJl, JIMHEWHBIM Yroa JBYI'PaHHOIO  yrija.
[leprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NMEepIEHAUKYIISIpax.

MHoOrorpaHHuKu

[ToHATHE MHOTrOrpaHHMKA, OCHOBHBIEC 3JIEMEHTHl MHOIOI'DAHHMKA, BBINYKJbIE U
HEBBINYKJIbIE MHOI'OTPAaHHUKH; pa3BEpTKa MHororpaHHuka. [Ipusma: n-yrospHas
Mpu3Ma; TPaHU ¥ OCHOBAHUS MPHU3MBI; MPsIMasi 1 HAKJIOHHAS TPU3MBI; OOKOBas U
[IOJIHAs [IOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuieyienune]; 1 ero corcrsa. l[lupamupa: n-yrospHas nupamMuaa, TpaHd U
OCHOBaHHE MUPaMUJIbI; OOKOBas U TOJIHASI TIOBEPXHOCTh MUPAMU/IBI; TPABUIIbHAS
U yceu€HHass nupaMuaa. OJEMEHTbl Mpu3Mbl U nupaMuibl. [IpaBuiibHbIE
MHOTOI'PaHHUKHU: MOHATHE NMPAaBWIBHOTO MHOTOIPAHHUKA; MTPAaBUJIbHAS MpPHU3Ma U
MpaBWIbHASL THpPAMUAA; MpPaBWIbHASA TPEYrOJbHAs MHUPAMUIA W MPABUIbHBIN
teTpa3p; KkyO. IlpencraBmeHune O MNpaBUIIBHBIX MHOIOTPAaHHUKAaX: OKTa’p,
nonekasdap u  ukocadap. CedeHus npusMbl U nupamuael. CumMmerpus B

MIPOCTPAaHCTBC: CUMMCTPHUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTU. DJIIEMEHTHI
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CUMMETPUM B MUPaMUIAX, MapajjieienuIenax, MpaBUIbHBIX MHOTOIPAaHHUKAX.
BoluncneHnue 371€MEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanu, yriel. [lmomans
OOKOBOM MOBEPXHOCTU U MOJHOW TMOBEPXHOCTU MPSAMOM MPU3MBI, IUIOUIAAb
OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH MpsAMoi mpusMbl. [liomaas
OOKOBO TOBEPXHOCTH U MOBEPXHOCTH MPABWIHHOM MUpPaMUIIBI, Teopema
o muomaau yced€HHou mnupamunabl. llonstue 006 o00bEMe. OOBEM MUpPaMUIIBI,
npusmbl. [lomoOHbie Tenma B mpocTpaHcTBe. COOTHOIIGHUS] MEXAY IUIOMIAISIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 knacce

TeJia BpalueHus

[HunuHaapudeckas: MOBEPXHOCTh, OOpa3yrIIUe MWJIMHAPUYECKON IMOBEPXHOCTH,
OCh IWJIMHJIPUYECKOM TOBEpXHOCTU. I[lunmuHap: ocHoBaHusT W OOKOBas
MOBEPXHOCTh, 00pa3yroiasi ¥ OCh; IUIONMIAb OOKOBOW W TOJTHOW MOBEPXHOCTH.
Konnyeckas mOBEpXHOCTh, OOpasyrolue KOHUYECKOW TOBEPXHOCTH, OCh
U BEpUIMHA KOHHMYECKOM TOBEepXHOCTH. KOHyC: OCHOBaHME MW  BEpUIMHA,
oOpasyroriass ¥ OCh; IUIONMIAJh OOKOBOM M TIOJIHOW IOBEPXHOCTH. Y CEUEHHBIN
KOHYyC: oOpa3sylolllueé WU BbICOTa; OCHOBaHUSI U OokoBasg moBepxHocTh. Cdepa
U ap: IEeHTp, paauyc, AUaMeTp; IUIONIaJb IMOBEPXHOCTU cdephl. Bzaumuoe
pacnosiokeHne cepbl U TIIOCKOCTH; KacaTeslbHasl MIIOCKOCTh K cdepe; MIomab
chepnl. M3o0paxeHnue Ten BpalleHUS HAa TUIOCKOCTU. Pa3BEépTka muiamHApa |
koHyca. KomOuHanuu Ten BpallleHWss W MHOTOIPAHHUKOB. MHOTrOTrpaHHUK,
OMMCAaHHBIA OKOJIO cdepsl; cdepa, BOHCaHHAS B MHOTOTPAHHHK, WJIH TEJO
BpamieHus. [lonstie 06 06bpéme. OcHOBHBIE CBOMCTBAa 00BEMOB Tenl. TeopeMa 00
00béME TPSMOYTOJIBHOTO Tapajuiesienuneaa | ciaeAcTBus w3 He€. O0bEM
nuauHapa, koHyca. OO0bEM mapa wm 1miomanb cdepbl. [logoOHBIE Tena B
npocTpancTBe. COOTHOILIECHHS] MEXIY IUIOMIAAsIMA TOBEPXHOCTEH, 0O0BEMamMu
noAaoOHbIx Ted. CedeHuss HWIMHIApa (MapajuieNbHO M MEPHEHIUKYISIPHO OCH),
CeUYeHHUs1 KOHyca (mapajUyiebHOE€ OCHOBAHHUIO U MPOXOJSIIEe YEepe3 BEPIIHHY),
CeYeHwus 1apa.

BeKTOpr H KOOPpAMHATBI B MMPOCTPAHCTBE

16



BexTop Ha miIockocTM U B IpocTpaHcTBe. CIOKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3inokeHue BeKkTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IIpaBuno mnapauienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM [pPaBWJI JACUCTBUUM C  BekTopamu. lIpsaMmoyrosnpHas cucrema
KoopauHaT B npoctpaHcTtBe. Koopaumnatel BekTtopa. Ilpocreiimme 3amaun
B KOOpAMHATax. YTOJI MexAy BekTropamu. CKaJsipHOE NPOU3BEICHHE BEKTOPOB.
Boeluncnenne yriioB Mexay NpsIMbIMU M TUIOCKOCTAMHU. KOoOpAMHATHO-BEKTOPHBIN

MCTO/ IIPpU PCHICHUN TCOMCTPUYICCKUX 3aaa4.

BeposATHOCTH M CTATHCTHKA

10 kaacc

[IpencraBnenne  MaHHBIX € MOMONIBIO  Tabmui  u guarpamMm.  CpenHee
apudMeTHIeCKOoe, MeauaHa, HauOoJblllee W HAWMCHbBIIEE 3HAYCHUS, pa3Max,
JUCHEpCHs] W CTAaHAAPTHOE OTKJIOHEHHE YMCIOBBIX HaOopoB. CiyuaiiHbie
AKCIIEPUMEHTHI (OMBITHI) M  CIIy4ailHble COOBITUA. OJIEeMEHTapHbIE COOBITHS
(ucxonnl). BeposiTHOCTH citydaitHOro coObITHS. BIIM30CTh 4acTOTHI U BEPOATHOCTH
coObITuii.  CiydaifHble OMBITBI C  PABHOBO3MOXKHBIMU  DJIEMEHTAPHBIMU
COOBITHSIMHU. BepositHocT ~ COOBITHII B ONBITaX € PAaBHOBO3MOYKHBIMH
ANIEMEHTApHBIMU  coObITHMsIMU. Omepanuu  Haj  COOBITHUSIMU:  TMEepecedyeHHe,
o0beIMHEHUE, TPOTHUBOIOJOXKHBIE cOObITHSA. [[uarpammel Diinepa. Dopmyra
CJIOKEHUs BEPOSITHOCTEW. YCJIOBHAsl BEPOSATHOCTb. YMHOKEHHE BEpPOSTHOCTEU.
JlepeBo  ciywaliHOro  3kcrepumeHTta. @opmylia  TOJIHOM  BEPOSTHOCTH.
HezaBucumbie coOwbitus. KomOunatopHoe mnpaBuio ymHokeHus. [lepecTaHOBKH
u ¢paktopuan. Yucno coueranuii. Tpeyrompuuk Ilackamsa. dopmyna OunHOoma
Hbtorona. bBuHapHblii ciyyaliHbli ONBIT (MCOBITAHUE), YCIEX M  Heyjaaya.
HezaBucumbie ucnbitanusi. Cepusi HE3aBUCUMBIX UCTBITAHUI 0 MEPBOro ycrexa.
Cepust  He3aBUCUMBIX  ucnbITaHuid  bepnymnu.  ChnywaliHas — BeJIuYMHA.
Pacnpenenenne  BepoatHocten.  Jumarpamma — pacnpenenenus.  [Ipumeps

pacrpeneseHuid, B TOM YUCJIe, TEOMETPUUECKOE 1 OMHOMUAJIBLHOE.
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11 kaace

HucnoBele XapaKTEPUCTUKU CIYYaWHBIX BEJIWYMH: MATEMATUYECKOE OKHUIAHWUE,
JUACTIEPCUS U CTAHAAPTHOE OTKJIOHEHUE. [IpruMephl NpUMEeHEHUsT MaTEMATHYECKOTO
0’KMJIaHUsA, B TOM YMCJE B 33Ja4ax W3 NOBCEIHEBHOM XM3HU. MareMaTudeckoe
OXKHMJIaHWEe OMHAPHOM Cly4ailHOM BeIW4YuHBbI. MaTeMaThuueckoe OXKUJIaHUE CYMMBI
CIy4YaWHBIX  BEJIIMYUH. MaremaTuueckoe 0KUJIaHUE 51 JTUCTIEpCUS
T€OMETPUYECKOTO M OWHOMHUAIILHOTO pachupenesieHnii. 3akoH OOJBIINX YHCeN
U €ro pojib B HayKe, MpHUpoJie U 00I1ecTBe. BrIOOPOUHBIA METON HCCIIEIOBAHUIA.
[Ipumepsl  HENpPEpPBIBHBIX  CIyYaWHBIX BEJIUYUH. lloHATHME O IUIOTHOCTH
pacnpeneneHud. 3ajgaud, IPUBOIAIINE K HOpMaJIbHOMY pactnpeneneHuto. [lonstue

O HOPpMAJIbBHOM pPaCIIpCACIICHUU.

3. [lnanupyemble pe3yJbTATHI OCBOEHUS Y4eOHOI0 NMpeaMeTa.

OcBoenne ydeObHOro nmnpeaMera «MaremaTthka» JIOJDKHO — 0OecredrBaTh
JOCTH)KEHUE Ha YPOBHE CpeiHero o01ero oopa3oBaHus CICIYIONIUX TUIYHOCTHBIX,
METpPEIMETHBIX U TTPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:
JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE  Pe3yJbTaThl  OCBOCHHUS  IPOTpaMMbl  y4eOHOTO  MpeaMera
«MaTreMmaTrKa» XapaKkTepHU3yIOTCS:

I'paxknanckoe BocnmuTanme:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TO3WUIMKM OOYYaromerocss Kak aKTUBHOTO M
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO oO1mecTBa, MPEICTABICHUEM
0 MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHMS PA3JIMUHBIX CTPYKTYp, SBICHUH,
MPOIeAYp TPAXKIAHCKOTO o0OIecTBa (BBIOOPHI, ONPOCHl W Mp.), yMECHUEM
B3aUMO/JICMICTBOBATh C  COIMAJIBHBIMM HMHCTUTYyTaMHU B COOTBETCTBHUU C HX
GYHKIMAMA 1 Ha3HAYSCHHUEM.

ITaTpuoTHyYecKkoe BOCIIMTAHUE:

c(OOpMHUPOBAHHOCTBIO POCCHUUCKONW TPAXKIAHCKOM HWICHTUYHOCTH, YBaKCHUSA
K IPOIIJIOMY M  HAaCTOAIIEMY  PpPOCCUHMCKOM  MAaTE€MaTHUKH, I[€HHOCTHBIM

OTHOIICHUEM K JOCTHIXKCHUSIM POCCUHWCKMX MATEMAaTUKOB H  POCCHMCKOMU
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MaTeMaTU4YEeCKOM IIKOJIbl, K HUCIOJIB30BAHUIO 3TUX JOCTHKCHUHN B JPYTUX HayKax,
TEXHOJIOTHUSX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMS:

OCO3HAHHUEM JIYXOBHBIX ILIEHHOCTEW POCCHUUCKOTO Haponaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMUSI, STUYECKOr0 IMOBEICHUS, CBS3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTIDKCHUN HayKW U JEATEIIbHOCThIO YUEHOI0; OCO3HAHUEM
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWYMUBOTO OYIYIIIETO.

JcTeTHUYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHWEM K MHUPY, BKJIIOUas JCTETUKY MaTEeMaTHYE€CKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, pelieHuH, paccyxaeHui;
BOCITPUUMUYHBOCTHIO K MATEMAaTUUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.
du3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEpecax
3I0POBOTO M 0e30MmacHoro oopasa >KM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO (370pOBOE MHTaHUE, COAJTAaHCUPOBAHHBIM PEKUM 3aHATHH U OTIbIXA,
peryispHas (u3nyeckas aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHHS, IMPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEITbHOCTHIO.

Tpynosoe BocnuTaHue:

TOTOBHOCTBIO K  TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOIO0Us; HHTEPECOM
K pa3indHbIM ~ cepam  TpodeCCHOHATBLHON  JAEATEIBHOCTH,  CBSI3aHHBIM
C MaTeMaTHKON M €€ TPWIOKEHUSIMH, YMEHHEM COBEpPIIaTh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccnr W peaau30BBIBAaTh COOCTBEHHBIC KU3HCHHBIC IIJIAHBI;
TFOTOBHOCTBIO u CITOCOOHOCTBIO K MaTeMaTUYECKOMY 00pa3oBaHUIO
1 caMOOOpPa30BaHMIO Ha NPOTSHKECHUH BCEH JKM3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4aCTUIO B PEIICHMHM TMPAKTUYECKUX 3ajJad MaTeMaTHUUYE€CKOW HaIlpaBICHHOCTH.
IKoJ0rHYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO  DKOJIOTHYECKOW  KYJIBTYpPHl, TIOHUMaHHWEM  BIIHMSHUS
COIIMAJIBHO-2KOHOMHMYECKHUX TMPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COIMATBLHOM
Cpelbl, OCO3HAaHHWEM TJI00AJBHOIO  XapakTepa DJKOJOTHYECKHUX MpoOseM;

OpHeHTaL[Heﬁ Ha IMPHUMCHCHUC MATCMATHYCCKUX 3HAHUM 1 pCHICHUA 3aJga4d B
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0o0JacCTH OKpYXalolleld cpeapl, IUIAHUPOBAHUS TIOCTYNKOB W  OLIGHKUM HX
BO3MOJKHBIX ITOCJIEACTBUM JJIs1 OKPYKAOIIEH CPEbI.

IleHHOCTH HAYYHOIO MO3HAHUS:

c(OpPMHUPOBAHHOCTBIO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAyKW U OOLIECTBEHHOM  NPAKTUKH, I[MOHUMaHUEM
MaTeMaTUYeCKO HayKh Kak c@epbl YeIOBEUECKOW JeATEeIbHOCTH, STaroB €€
pa3BUTUS W 3HAYUMOCTH Ui PA3BUTHSL LMBUIM3ALMM; OBJIAJCHHUEM SI3BIKOM
MAaT€MAaTUKA W MATeMaTUYECKOM KYJbTYpOH KakK CpPEACTBOM IO3HAHMS MUDa;
TOTOBHOCTBIO OCYHIECTBIIATh NMPOEKTHYIO U HCCIEAOBATENBCKYIO AEATEIBHOCTD

WHIUBUAYAJIbBHO 1 B TPYIIIC.

METAIIPEMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS MPOTPaMMbl  Y4eOHOro TMpeameTa
«MartemaTHKa» XapaKTepU3yIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
II03HABATCILHBIMU  JICUCTBUSIMU, YHUBEPCATbLHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUAMU, YHUBEPCATIbHBIMU PETYIATUBHBIMU JECUCTBUSIMU.

1) YHuBepcajibHble NO3HABATEIbLHBbIE IeCTBHS, 00ecrieurnBaroT (POpMUpPOBAHHE
0a30BBIX KOTHUTHBHBIX IPOIECCOB 00Yy4YarOMIMXCs (OCBOGHHE METOJOB IMO3HAHUS
OKpYKaIOIIEro Mupa; MPUMEHEHUE JIOTHYECKUX, MCCIIEA0BATEIbCKUX OIEpalui,
yMeHHUI paboTaTh ¢ nHpopMaruei).

ba3oBble JJoruueckue 1eicTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBECHHBIC IPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWH MEXAy MOHATHIMHU;, (POpMYIUPOBATH
ompeieNICHHsI MIOHITHI; YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(HUKAIIHH,
OCHOBAHMS 11 000OIIEHNS U CPaBHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAJIN3A;
BOCIIPUHUMATh, GOPMYIUPOBATH U MPEOOPA30BHIBATH CYKACHHUS: YTBEPAUTEIbHbBIC
Y OTpHULIATENIbHbIE, SIUHUYHBIC, YACTHBIC U OOIIIME; YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOPCUMS
B (hakTax, JAHHBIX, HAOIIOACHUSIX W YTBEPXKICHUAX; MpeaiaraTbh KpUTCPUU JIA

BBISIBJICHHS 3aKOHOMEPHOCTEW U TIPOTHUBOPEUNN;
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JenaTb  BBIBOJBI C  KCIOJb30BAHMEM  3aKOHOB  JIOTMKHM, J€AYKTHUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

MIPOBOJUTh CAMOCTOSITENIbHO JIOKA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEP)KICHUM
(mpsiMble U OT MPOTHUBHOIO), BHICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI
U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIBI;

BBIOMpATh cOCcO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOoyee MOAXOAIMH C  YyY4ETOM CaMOCTOSITENIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue qeiicCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUA HHCTPYMEHT TIO3HAHMUS;
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABIMBATh MCKOMOE U JaHHOE, (OpPMHUpOBATH THUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJIUTh CAMOCTOATEIBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIEJOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEHl MaTeMaTHYeCKOro OO0BEKTa, SBIEHHUS, IMpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKIy 00bEKTaMH, SBJICHUSIMHU, IPOLIECCAMU;
CaMOCTOSITETIbHO (OpMYyJIUpPOBaTh O0O0OOIIEHHS M  BBIBOJABI IO pe3yJibTaTam
OpOBEAEHHOTO  HAOJIIOJIEHUS, HUCCIEIOBaHMS, OLEHUBaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIECHHUIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbLIBUIaTh
IIPEAIOIOKEHHUS O €r0 PA3BUTUN B HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH 1e(ULINTHI HH(OPMALIUHU, JAaHHBIX, HEOOXOJUMBIX JJIsi OTBETAa Ha BOIPOC
W JUIS peLIEHUs 33]1a4u;

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3JINYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HWHTEPIPETHPOBATh MH(YOPMALMIO PA3IUYHBIX BHJIOB U
dbopmM IpeaCcTaBICHUS;

CTPYKTYpPHpPOBaTh HMH(POPMALMIO, MNPEACTaBIATh €€ B pasiiMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUUeCcKH;

OLICHUBATh HAJIEKHOCTh MH(MOpPMALUKU MO CAMOCTOSITENIBHO C(HOPMYJIHPOBAHHBIM
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KPUTEPHUSIM.

2)  YHuBepcaiibHble =~ KOMMYHMKATHBHbIE  JeHCTBHS, 00eCHeuynBarOT
c(hOpMUPOBAHHOCTb COIMATIBHBIX HABBIKOB 00YYaIOIINXCS.

Oo0wenue:

BOCIIpUHUMATh W  (POPMYIUPOBATH CYXJEHUS B COOTBETCTBHHU C YCIOBHUSIMHU
U LUeNsIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUYKY 3PECHHUS B
YCTHBIX U THCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJYy PEIICHUs 3ajayH,
KOMMEHTHUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJle OOCYXJEHHUs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJAaeMOH TEeMBlI,
npoOyieMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IOUCK
pEIIeHUs; COMOCTAaBISATh CBOU CYXJICHHUS C CYXICHUSAMH JPYyTUX YYACTHUKOB
auanora, oOHapyXUBaTh pa3iMyKMe M CXOACTBO IO3MIIMI; B KOPPEKTHOU (opme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

OPEACTAaBIATh PpE3yJbTaThl PEIMICHUS 3aJayd, SKCIEPUMEHTa, HCCIEI0BaHUS,
IPOEKTa; CaMOCTOSATEIBLHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3aaad
Npe3eHTAIMN 1 0COOCHHOCTEN ayAUTOPHH.

CoTpyaHun4ecTBo:

NOHUMAaTh M MCIOJIb30BAaTh MPEHMYIIECTBA KOMAaHAHOM M WHIWBHUAYaJIbHOU
paboThl TpW pemleHuH YYeOHBIX 3aJad; MPUHUMATh IIeJIb COBMECTHOU
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, paclpeiensTh
BUIBI paboOT, JOrOBAapWBATHCS, OOCYXIaTh TMPOIECC U pe3yibTaT pabOTHI;
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBAaTh B IPYIIOBBIX (opMax paboTel (0OCykIeHus, OOMEH MHEHH,
«MO3TOBbI€  IITYpPMBI» U WHBIE); BBINOJHATH CBOKO 4YacTh pabOTBl U
KOOPAWUHUPOBATh CBOM JACHCTBHS C JAPYTMMHU YJI€HAMHU KOMAaH]Ibl; OLICHUBATh
KaueCcTBO CBOETO BKJaJa B OOIIMM MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/JICHCTBUSI.

3) YHuBepcaibHble peryJsiTUBHbIe JeHCTBUS, 00€CIeUnBaOT (GOPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINUHOCTH.

CﬁMOOpFaHI/I3aIII/ISI:
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COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3aJauyM, BbIOMpATh CIOCOO pEeIIeHUs C
Y4ETOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, ApIyMEHTUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C yUETOM HOBOW MH(OpMALUK.
CaMOKOHTPOJIb:

BJIAJ€Th HaBbIKAMHU IO3HABATEJIBHON pe(IeKCMU KaK OCO3HAHHUS COBEPIIAEMbIX
JEHUCTBUN M MBICIUTENIbHBIX MPOLECCOB, MX PE3YJbTATOB; BIAAETh CIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJII  Ipolecca W pesynbpTaTta  pelIeHUsd
MaTeMaTU4ECKOM 3aa4H;

IPEABUIECTh TPYAHOCTH, KOTOPBHIE MOI'YT BO3HHMKHYTH I[pPU pELICHUU 3a7ayH,
BHOCUTbH KOPPEKTUBHI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa IEIH U YCJIOBUSM, OOBACHITH MPUYUHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

B ¢enepanbHbIX M pEerMOHAIBHBIX IMPOLENYpax OLEHKU KauecTBa 0Opa3oBaHUs
UCHOJb3yeTcd  NepeueHb  (KoaupukaTtop) TNpoBEpseMbIXx  TpeOOBaHUM K
METaNpeAMETHbBIM  pe3yjbTaTaM  OCBOEHHUS  OCHOBHOH  00pa3oBaTenbHOM

IIpOrpaMMBI CPEIHETO OOIIEro 00pa3oBaHMUs.

[Tepeuens (komudukaTop) IpoBEPIEMBIX
TpeOOBaHUI K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaTeILHOM IPOrpaMMBI CPEIHETO OOIIEro 00pa30BaHUS

Kon [IpoBepsiembie TpeOOBaHMS K METAIIPEIMETHBIM Pe3yJbTaTaM

MIPOBEPSIEMOTO |  OCBOEHHMSI OCHOBHOI 00pa3oBaTEIbHON MPOTrPaMMbl CPETHETO

TpeOoBaHUs o01ero oopa3oBaHws
1 [To3HaBaTenbHBIE YHUBEPCAIbHBIC YydYeOHBIC NEUCTBUS (Ianee -
YV )
1.1 ba3oBbie norundyeckue aenucTBUSA
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111

YcranaBiuBaTh CYHICCTBGHHBIﬁ IIPpU3HAK HWJIWM OCHOBAHUA IJIA

cpaBHEHHUsI, KjIaccuukanuu u 0000IIeHus

112

BBIABAATE 3aKOHOMEPHOCTH U NMPOTUBOPEYUS B PACCMATPUBAEMBIX

SIBJICHUAX

1.13

CaMmocTosTenbHO (HOPMYIHPOBATh U aKTyalIu3UpOBaTh MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh eI IeATeTbHOCTH, 33J]aBaTh MapaMeTpbl U KPUTEPUU

X JOCTUIXCHUA

1.1.4

Bnocuts KOPPCKTHUBBI B ACATCIBHOCTb, OICHUBATHL COOTBCTCTBHUC
PE3YIbTAaTOB OCJIsAM, OLICHUBATH PUCKHU HOCJ'IG,HCTBI/Iﬁ

ACATCIIBHOCTHU

1.15

Pa3BuBath KpC€aTUBHOC MBIINUJICHUC IIpU PCIICHUU KU3HCHHBIX

npoOJieM

1.2

bazoBrle HCCIICOAOBATCIbBCKUC ,Z[CI;'ICTBHH

1.21

Brnanerp HaBbIKaMH y4eOHO-HCCIIEIOBATEIBCKON M IMPOEKTHOM

NeSITEIbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem

1.2.2

OBnajeHue BUJaMH AEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTepIpeTaluy, MNpeoOpa3oBaHUI0 UM TMPUMEHEHHIO B
Pa3TUYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM YHCIE TpPH CO3JIaHHUH

y‘{€6HBIX 1 COLIMAJIbHBIX ITPOCKTOB

1.2.3

cDOpMI/IpOBaHI/Ie HAay4YHOI'O THIIa MBIIIJICHHWA, BJIAACHHC H&y‘-IHOﬁ

TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITIOHATHUAMH U MCTOAAMH

1.24

BrisBasaTh NPUYUHHO-CIICACTBCHHBIC CBA3M W aAKTyaJIM3HUPOBATHb
3aJa4y, BbIIBUI'aTbhb T'MIIOTC3Yy €C PCHICHUA, HAXOAHUTh aAPryMCHTEI

IJTA JOKAa3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a/JaBaTh MapaMeTPhbl U
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KPUTEPUHN PELIECHUS

1.25

AHaJII/ISI/IpOBaTB IMOJIYYCHHBIC B Xo0ae peicHuA 3aJa4u
PE3YJIbTATHI, KPpUTHUYCCKHU OLICHUBATH ux AOCTOBCPHOCTD,

ITPOrHO3UPOBATL UISMCHCHUC B HOBLIX YCJIOBHAX

1.2.6

YMeTh INCPCHOCUTDL 3HAHHUA B IMO3HABATCIBbHYIO U IMPAKTHUYCCKYIO
obacTu KHU3HEACATCIBHOCTH,

YMETb UHTCTPHUPOBATDH 3HAHUA U3 PA3HBIX IMIPCAMCTHBIX O6HaCTCfI;
OCYIICCTBIIATH ueneHanpaBneHHHﬁ IMOUCK IICPCHOCA CPCACTB H

croco0oB eMcTBUS B TPO(ECCUOHATBHYIO CpEely

1.2.7

CrocoOHOCT, M TOTOBHOCTH K CaMOCTOSITCIIBHOMY IOUCKY
METOJIOB PEIICHUS MPAKTHUECKHUX 3a7a4, IPUMCHCHHIO Pa3IuIHBIX
METOJIOB MTO3HAHUS;

CTaBUTh W  (GOpPMYIUPOBaTH  COOCTBEHHBIE  3aJadyd B
00pa30BaTeIbHON JAEATSIFHOCTH U )KU3HEHHBIX CUTYAIHIX;
CTaBUTh MPOOIEMBI W 3aJladyW, IOMYCKAIOIIUEe albTePHATUBHBIC
peIeHus;

BBIJIBUTaTh HOBBIC WJCH, MPEIIArarb OPUTHHAIBHBIC TOIXOABI U
peIeHus;

pa3pabarpiBaTh IUTAH PEIICHHS MPOOJEeMbl € YYETOM aHalIu3a

HMCIOIIUXCSA MATCPHUAJIBHBIX 1 HCMATCPHAJIbHBIX PCCYPCOB

1.3

PaGota ¢ undopmarueit

1.3.1

Brnagets HaBbikamMu TONydeHHsT WHGOPMAIMM W3 HMCTOYHUKOB
pPa3HbBIX THUIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOUCK, AHAJU3,
CUCTEMATH3allMI0 W WHTEPHpPETANHi0 WH()OpPMAIUK Pa3TUIHBIX

BUJIOB ¥ ()OPM TIPEACTABICHHUS

1.3.2

Co3pnaBaTh TEKCThI B pa3jIWyHBIX (popMaTax ¢ y4eTOM Ha3HAUYCHUs

uH(pOpMalMK W 1EJeBOW ayJIWTOpPUHU, BBIOUpaAs ONTHUMAIbHYIO
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dbopmy MpeacTaBIeHUs U BU3yaIU3alUU

1.3.3 OueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTH HWH(MOpMaLUM, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYECKUM HOpMaM

134 Hcnonp3oBaTh CpeAcTBa UH(}OpMaLMOHHBIX "
KOMMYHUKAIIHOHHBIX TEXHOJIOTMA B pENICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPTaHM3AIMOHHBIX 33134 C COOJIIOACHHEM
TpeOOBaHMII SPrOHOMUKH, TEXHHKH OC30MAaCHOCTH, THTHUEHBI,
pecypcocOepexeHrs, TPaBOBBIX M JTHYECKUX HOPM, HOPM
uH(pOpPMAaIIMOHHON 6€3011acCHOCTH

1.35 Bnagets HaBbIKaMU pacro3HaBaHUS W 3alIUTHl HUH(POPMAIINH,
UH(GOPMAIIMOHHON 6€301aCHOCTU JTUYHOCTU

2 Kommynukartusabie YV /]

2.1 OO6menue

2.1.1 OcyiecTBisAT KOMMYHHUKAIIMU BO BCeX cpepax KU3HU;
BJIQ/IETh PA3IMYHBIMK CTIOCOOAMU OOIIICHUS U B3aUMOJICHCTBUS

2.1.2 Pa3zBepHyTO W JIOTMYHO W31arath CBOIO TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

2.1.3 ApPryMEHTUPOBAHHO BECTH THAJIOT

3 Perynstusnsie YVY /|
3.1 Camoopranuzanus
3.1.1 CaMOCTOATENIPHO OCYIIECTBISATh MO3HABATEIbHYIO ACATEIBHOCTD,

BBISBJISIT MPOOJIEMBI, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC
3aayd B 00Opa30BATENbHON  NIEATETLHOCTH W YKH3HEHHBIX

CUTyalluAX;

26




AaBaThb OLCHKY HOBBIM CUTYallUAM

3.1.2 CaMoCTOSITENIbHO COCTABIISITh IJIaH PEIICHUs MPOOJIEMBI C YYETOM
UMEIONUXCS  PECypCoOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MIPEANIOYTEHUM;

JenaTb OCO3HaHHBIA BbIOOp, apryMEeHTUpPOBaThb €ro, OparThb
OTBETCTBEHHOCTb 3a PEIIICHHUC;
OIICHMBATh IPUOOPETCHHBIHN OIIBIT;
CIOCOOCTBOBaTh  (POPMHUPOBAHUIO W TPOSBICHUIO ITUPOKON
SPYAUIIUU B Pa3HbIX 00JIACTAX 3HAHUU

3.2 CaMOKOHTPOJTb

3.2.1 JlaBaThb OIICHKY HOBBIM CHUTYyaIllMsIM, BHOCHTh KOPPEKTHBBI B
JESATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3y/IbTATOB IICIISIM

3.2.2 Brnanerr HaBblkaMu TO3HABATEIBHON pediiekcHM Kak OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIbHBIX IMPOIECCOB, HUX
PE3yJIBTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBbI peIIeKCHH ISl OLICHKU CUTYaIluH, BbIOOpa
BEPHOTO pEIICHUS;
YMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHUS 110
WX CHIKEHUIO

3.3 OMOIIMOHAIBHBIA MHTEJICKT, Mpenoararonun
c(hOpMHPOBAHHOCTH:

CaMOpETyJIMPOBaHMs, BKIIOYAKOUIETO CaMOKOHTPOJb, YMEHUE
OPUHUMATh OTBETCTBEHHOCTh 32 CBOE IOBEICHHUE, CIIOCOOHOCTh
aJanTUPOBaTbCS. K OMOLUMOHAIBHBIM HM3MEHCHUSIM WM MPOSBISTH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH  MOTHUBAIlMM,  BKIIOYAKOUIEH  CTPEMJIEHHE K

JOCTHOKCHHUIO HCJIM MW YCICXYy, OITHUMH3M, HWHHIHWATHBHOCTD,
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YMEHUE IEMCTBOBATh, UCXOA U3 CBOUX BO3MOYKHOCTEU

INIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATbBI OCBOEHUSA
PABOYEM TPOI'PAMMBI KYPCA

OcBoeHue yueOHOro Kypca «AJiredpa u Ha4yajia MaTeMaTHYeCKOr0 aHAJIN3a» Ha
YpPOBHE CpEIHEro oO0Iero oo0pa3oBaHMs JOJDKHO OOeCIeYrBaTh JIOCTHXKECHUE
CJIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 xiacc

Yucaa v BBIYUCTCHUA

OnepupoBaTh  TOHATUSIMHU:  pAIlMOHATBHOE H  JICUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOb, MPOICHTHI.

BrinonHsaThs apudMeTHuecKre onepanu ¢ parMoOHAIBHBIMU U JICUCTBUTEILHBIMU
YUCIIaMHU.

BoimonHaTh npuUOIMKEHHBIE BBIYMCICHHS, HCIOJNB3Yys TMpaBWia OKPYTJICHUS,
nenaTh IPUKUIKY U OLEHKY pe3yJibTaTa BEIYMCICHUM.

OnepupoBaTh MOHATUAMH: CTENEHBb C LIENBIM TOKa3aTeleM; CTaHgapTHas dopma
3alUCU JEHUCTBUTEIBHOTO YKCIIA, KOPEHb HATypajbHOW CTENEHH; HUCIIOJIb30BATh
NOIXOATYI0 (POpMY 3aITUCH AEHCTBUTEIBHBIX YUCEI ISl PEIICHHS TPAKTHYECKUX
3a/1a4 U TPEJICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCHUHYC U TaHT€HC IPOU3BOJBHOIO YIJja;
MCITIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIHH.

YpaBHeHUsI 1 HEPaBEHCTBA

OnepupoBaTh TOHSATUAMH: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO; IIEJOE,
palroHaIbHOE, UPPALIMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BoinonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUHW U pellath
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoinonusaTh npeoOpa3oBaHUs  UENbIX, PAlUUMOHAIBHBIX W UPPALMOHAIBHBIX
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BBIDQ&KCHUW W pellaTb  OCHOBHBIE  THUNbI  ILENbIX, PAUUOHAIBHBIX W
MpPalUOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHAT, ypaBHEHHMSI W HEPABEHCTBA [JIsi PEUICHHS MAaTeMaTUYECKUX 3a/ad
M 3aJ1a4 U3 pa3IuvHbIX 00JIaCTel HaAyKH U pealbHOU KU3HH.

MopenupoBath peaibHbIe CUTyallMUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKECHUS,
YpaBHEHUSA, HEPABEHCTBA IO YCIOBUIO 3a]1a4d, UCCIE0BATh TOCTPOCHHBIE MOJETU
C UCIIOJIb30BaHUEM allapara ajareopsbl.

DYyHKIUN U TpaPuKu

OnepupoBaTh MOHATHUSMU: (YHKIMSA, CIOCOOBI 3amaHust (QYHKIMH, 00JIacTh
OTpeNeNIeHUs] U MHOXKECTBO 3HaueHuM (yHKIuU, Tpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSIMU: YETHOCTh MU HEUETHOCTh (PYHKIMM, HYIU (YHKIIUH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTRBA.

Ucnonb3oBaTh rpaduku GyHKIMM 715 pelIeHUs] YpaBHEHUIA.

Crpoutrb u uyuTaTh TpaduKU JHUHEWHONW (QYHKUMUU, KBAJAPATUYHON (PYHKIUH,
CTENIEHHOW (DYHKITUU C IIeJIBIM MTOKa3aTeJIeM.

Hcnonb3oBaTh rpaduku QyHKIUN AJ UCCIEAOBAHMS MPOIIECCOB U 3aBUCUMOCTEN
Opv  pPEIIeHUHd 3a7]ad U3 APYTuX YYEeOHBIX TMPEJAMETOB U PEAIbHOM JKU3HU;
BhIpaXKaTh (hOpPMyJaMU 3aBUCUMOCTH MEX]Ty BEJIMUMHAMH.

Hauana MaTeMaTH4ecKOro aHajamn3a

OnepupoBaThb MTOHATHUSIMMU: MIOCJIEI0BATENBHOCTb, apudmeTndeckas
Y T€OMETPHUYECKAS ITPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO yOBIBAIOIIAs T€OMETpHUECKasi IPOrPecCHs,
cyMMa OE€CKOHEYHO YOBIBAIOIIECH reOMETPUUSCKOM MPOTrPECCHH.

3amaBaTh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEM W MPOIPECCHUN I PEUICHHS
peaNbHBIX 3aJa4 MIPUKIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, ONIEPALIUH HAJL MHOKECTBAMMU.

Hcnonp3oBaTh TCOpeTI/IKO-MHO)KeCTBeHHI:Jﬁ ariaapar ajsd OoInrucCaHuA PCaJIbHBIX
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MIPOIIECCOB U SIBJIICHU, MPU PEIICHUH 3a]]a4 U3 IPYTUX YY€OHBIX MPEIMETOB.
OnepupoBaTh NOHATHIMU: ONIPEAEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATENBCTBO.

11 kaace

Yuciia 1 BbIYUCTICHUSA

OnepupoBaTh MNOHATHUSIMU: HATypaldbHOE, LEJI0€ YHUCIIO; MCMOJb30BATh MPU3HAKU
JNETUMOCTH LENbIX YHCEN, Pa3jJ0KEHUE YKCIA Ha IPOCTbIE MHOXKUTEIU JIS
peuieHus 3aaad.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIMOHAJIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMH: JOTapudM UMCIa, ACCATUYHBIE W  HATypaJibHbIC
JorapugMsl.

YpaBHeHUsI 1 HEPaBEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHH JJisi MpeoOpa3oBaHUsl BBIPAKCHUHN; ONEPUPOBATH
MOHATHUSIMU: TOKA3aTEIbHOE YPAaBHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIbI
NIOKa3aTEeNbHbIX YPABHEHUI 1 HEPABEHCTB.

BoimonHAT,  mpeoOpa3oBaHMs — BBIPAKEHUW,  COAEpXAIIMX  JOrapuQMbl;
OIEpUPOBATH MOHATUSMHU: JIOTapUPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIBI JJOTapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTs penieHus: npocTeHmx TPUTrOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHSATHUAMHU: CUCTEMA JIMHEHWHBIX YpaBHEHHHl M €€ pEUICHUE;
UCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUN JJIs1 PEUICHUS PAKTUYECKUX 3a/1a4.
Haxonute pemieHuss NpOCTEUIIMX CHUCTEM M COBOKYIIHOCTEM pPalMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopaenupoBarh peanbHble CUTyallud Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKECHMUS,
YpPaBHEHUs, HEPABEHCTBA M CUCTEMBI IO YCIOBHIO 3aJa4d, MCCIEA0BATh
MIOCTPOCHHBIE MOJIENI C HCMOJb30BAaHUEM alapara ajreopsol.

DOyHKUMM U Tpapuku

OnepupoBaTh MOHSATUSAMHA: TIEpUOANYECKas (PYHKIIHSI, TPOMEKYTKH MOHOTOHHOCTH
GYyHKIMM, TOYKH dKCTpeMyMa (PyHKIMU, HauOOJbIIEe U HAaWMMEHbIIEE 3HAYCHUS
GYyHKIIMM HAa MPOMEXKYTKE;, HCIOJIb30BaTh HMX ISl HCClenoBaHUs (YHKINH,

3a1aHHOM rpaduKoM.
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OnepupoBaTh NOHATUSAMM: TIpadUKU  TNOKA3aTEIbHOH, Jorapudmuueckoit
Y TPUTOHOMETPUYECKUX (PYHKIMHI; M300paxkaTh UX Ha KOOPAMHATHOM IIOCKOCTH
U WCIIOJb30BATH IS PEIICHNS YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTU TrpadUKH JIMHEHHBIX ypaBHEHUH U
WCIIOIb30BaTh UX I PEIICHUS CUCTEMBI JMHENHBIX YPABHEHUM.

Hcnonb3oBaTh rpaguku GyHKIUN 7151 KCCIEI0BaHUS IPOLECCOB U 3aBUCUMOCTEN
U3 IPYrUX Y4eOHBIX TUCUHUILINH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUAMM: HENpepbiBHAS (QYHKIMSA; NpoU3BOAHAS (DYHKINH;
UCIIOJIb30BaTh T€OMETPUYECKUNH U (PUBMYECKUM CMBICT TNPOU3BOAHOM s
peuieHus 3aaad.

HaxonuTe mnpou3BoOAHBIE 3JIEMEHTapHbIX (YHKIUN, BBIYHCIATH TNPOU3BOHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO ISl HMCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTh Pe3yJIbTaThl UCCIIEIOBAHUS K TOCTPOCHUIO TPA(UKOB.
Hcnonb3oBaTh  NPOM3BOAHYIO  JUISL  HAXOXKICHHUS  HAWIY4YUIEro  pPELIeHUs
B IIPUKJIAJHBIX, B TOM YHCJIE COLUAIIBHO-D)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh  TOHATHSMHU:  TIEpBOOOpasHas U VHTETpAJl;  [OHUMATh
TCOMETPUYCCKUN U (PUBHYESCKUMA CMBICI HHTETpaJja.

Haxonute mepBooOpa3Hbie AJIEMEHTApHBIX (YHKIHWMA;, BBIYUCIATH WHTETpaji IO
dbopmyne Hprorona—JleiioHuma.

Pemate npukimagHele 3agadd, B TOM 4YHMCIIE COLMAIbHO-DKOHOMHUYECKOTO U

(bPIBI/I‘{eCKOFO XapakTepa, CpCACTBAMH MATCMATUICCKOI'O aHAJIM3a.

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3YJBTATbBI OCBOEHMUS
PABOYEM MPOI'PAMMBI KYPCA

[IpeamerHble pe3ynbTaThl HU3yudeHus Kypca «l'eomerpumm» Ha 0a30BOM YpOBHE
OpPUEHTHPOBAHbl Ha JOCTH)KCHUE YpPOBHS MAaTeMaTU4YeCKOM TIpaMOTHOCTH,
HEOOXOJUMOr0 JUIsl YCIICIIHOIO PEIIeHUsl 3ajlad B peajbHOM >KU3HU W CO3JaHue

YCJIOBUM JUIsi UX OOILIEKYJNbTYpHOro pa3Butus. OcCBoeHHE Y4YeOHOTo Kypca

31



«['eomeTpuss» Ha 0a30BOM YpOBHE CpemHero oOImero oOpa3oBaHUS JOJKHO
oOecrieuynBaTh  JOCTIKEHUE  CICAYIONIMX TPEIMETHBIX  00pa30BaTEIbHBIX
PE3YJIBTATOB:

10 kaace

OnepupoBaTh MOHATUSMHU: TOYKA, TIPSIMasi, TUIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPHH M CICICTBUS W3 HHUX TIPU PEIICHUU
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATHAMU: MAPALIEITBHOCTh M MEPICHIUKYISPHOCTh MPSIMBIX U
TJIOCKOCTEM.

KnaccudumupoBate B3aMMHOE pPacloOOKEHHE TMPSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHSAMU: JBYTPAaHHBIA YroJi, TpaHW JBYIPAHHOTO yria, pedpo
JBYTPAaHHOTO yIJia; JIMHEWHBIA Yrojl JBYrpaHHOTO yIja; TpaaycHas Mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHSATUSMM: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOIPAHHUKA, MPABUIILHBIA MHOTOIPaHHHUK.
Pacrio3HaBaTh ~ OCHOBHBIE BHUJbBI MHOTOTPAaHHHKOB  (IIMpaMuja; MpuU3Ma,
PSIMOYTOJIBHBIN Mapasuienenumes, Kyo).

KnaccupunmpoBath MHOTOTpaHHUKH, BBIOHMpas OCHOBAHUS I KiaccU(pUKAIIAU
(BBIMTYKJIbIE M  HEBBIMYKJIbIE MHOTOTPAHHHMKH; MpPaBUJIIbHBIE MHOTOTPAHHUKH,
MPSIMBbIE ¥ HAKJIOHHBIE MPU3MBI, TTAPAIIICICTIUIIC/IbI ).

OnepupoBaTh MOHATUSIMU: CEKYIAs MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.
OOBIICHATH IPUHIIUIIBI TOCTPOSHUS CEYEHUM, UCTIONIB3YS METOJ] CJICIOB.

Ctpouth cedeHHs] MHOTOTPAHHHUKOB METOJIOM CJIEJOB, BBIMOIHATH (BBHIHOCHBIC)
MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3amaun Ha HaXO0XJACHHE TC€OMETPUYECCKUX BEIMYMH MO oOpasiaM WiIH
aNroOpuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOABl TIPU pEIICHUHU
CTaHJIAPTHBIX MaTEMAaTHUECKUX 3a/1ad HA BBIYMCICHUE PACCTOSIHUN MEXTY IBYMS

TOYKaMH, OT TOYKH [0 HpHMOﬁ , OT TOYKHM 10 INNIOCKOCTH, MCIKOY
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CKPEIIMBAIOUIUMUCS TPSIMBIMH.
Pemiate 3amaun Ha HaXOXJAEHUE TEOMETPUUECKUX BEIWYMH MO 00pas3laM Wiu
aNropuTMaM, NPUMEHSII W3BECTHBIE AHAJUTUYECKHE METOJbl MPU PEIICHUU
CTaHIAPTHBIX ~MATEMAaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA MOPSIMBIMH, MEXJIYy TMPAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00BEMBI M IUIOHIAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma,
nupamMuja) C IpuMeHeHreM (GOpMYJ;  BBIUUCISATH COOTHOIICHUS  MEXIY
TUIOIIAIIMU TTIOBEPXHOCTEH, 00BEMaMU TTOTJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSIMU: CAMMETPHUSA B MPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh
CUMMETPHUH; IICHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekars, npeoOpa3oBbIBAThH u WHTEPIPETUPOBATH uH)OpMAIIUIO
O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MpPE/ICTaBICHHYIO Ha YepTekax
U PUCYHKaX.

[IpumensTe reomeTpuueckue (akTbl IS pEHIeHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANOJIaralollinX HECKOJIBKO WIAroB pEIICHUsS, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumensATr  mpoCTEHIIME  MPOTPaMMHBIE  CpEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX 3a]1ay.
[IpuBoauTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE M KU3HH,
pacrno3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUH B MCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHWUSA HA NPAKTUKE: AaHAJIU3UPOBATh pEabHbIC
CUTyallUM W TPUMEHITh HM3YYEHHBIC NOHATUS B IMPOLECCE IIOMCKA PELICHUS
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEaTbHBIC
CUTyallMM Ha S3bIKE TE€OMETPUM, MCCIEI0BaTh MOCTPOEHHBIE  MOJIEIIH
C UCIIOJIb30BAHUEM TE€OMETPUUECKUX TMOHATHI MU Teopem, ammapara aireOpsl;
pemarb NPakTUYECKUE 3aJadM, CBSI3aHHBIE C HAXOXKJICHUEM TIE€OMETPUUYECKUX
BEJINYMH.

11 knace

OnepupoBaTh MNOHATUAMU: I[IWIMHAPUYECKAss [OBEPXHOCTh, OOpa3yroliue
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WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHADP,  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yromnirue KOHHIEeCKOH OBEPXHOCTH, KOHYC; cheprudecKkasi HOBEPXHOCTb.
Pacno3naBath Tena BpaiieHus (HUIUHIP, KOHYC, cdepa U map).

OOBIACHATH CLIOCOOBI MOTYYEHUS TEN BPALLECHUS.

Knaccudgunmposats B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSIMH: IIAPOBOH CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJOs, BHICOTA IIAPOBOIO CIIOS;
LIaPOBOM CEKTOP.

BbraucnsaTe 00bEMBI M TUIOIIAM TTOBEPXHOCTEH TEJ BpaICHUS, T€OMETPUICCKUX
TeJ C IpUMeHeHneM hopMyIL.

OnepupoBaTh IMOHATHUSIMH: MHOTOTPAHHUK, BIUCAHHBIM B c(depy W ONMMCAHHBIN
okoJio cepsr; chepa, BiMCaHHAS B MHOTOTPAaHHUK HITH TEJIO BPAICHHUS.
BbUHCAAT COOTHOMICHUS MEXKIY TIUIOMIAAIMUA TIOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEIL.

N300paxkate wu3ydaemble (GUTYpl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosiHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TE BPAICHUS.

N3Bnekats, UHTEPIPETUPOBATH u npeoOpa3oBhIBaTh UHGOpPMAIIHIO
O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTekax
U PUCYHKaX.

OmnepupoBaTh NOHITHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE NEUCTBHS CIOXKEHUS BEKTOPOB, BBHIYUTAHUS BEKTOPOB M YMHOXCHUS
BEKTOpa Ha YHUCII0, OOBICHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1af0T.

[TpumeHsATs TPaBUIIO MAapaUIeIeTUIeA.

OnepupoBaTh TMOHATHSAMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpAa, Yroid MEXIy
BEKTOpaMH, CKAISIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMITJIAHAPHBIC
BEKTOPBI.

Haxonute cymMy BEKTOPOB M TPOW3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
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BEKTOpaMH, CKaJsSIpHOE TMPOM3BEIEHUE, paCKIaJbIBaTh BEKTOpP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKapPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTs reomeTpuueckue (akTbl s PEUICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANoaraloliuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCJIOBHS NPUMEHEHUs
3a/laHbl B IBHOM (hopme.

PemaTte mnpocreiie reoMeTpuUuecKue 3aJadd HAa TMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/A.

Pemath 3a7aun Ha J0Ka3aTENbCTBO MAaTEMAaTUYECKUX OTHOIICHMM M HAXOXJIEHUE
reOMETPUYECKUX BEJIMYUH MO 00pa3laM WA alropuTMam, MPUMEHsSI U3BECTHBIC
METO/IbI TIPU PEIICHUH CTaHIaPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumensiTe  mpocTeiline  NporpaMMHBIE  CpeACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUYECKUX 3a/1aY.
[TpuBoaUTH HpHUMEpBHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPUPOIE U KU3HH,
pacro3HaBaTh MPOSIBIEHUE 3aKOHOB T€OMETPUHU B MCKYCCTBE.

[IpuMeHATh TONyYEHHBIE 3HAHWA HA MPAKTUKE: aHAJIU3UPOBAaTh pealIbHbIE
CUTyalldM M MPUMEHATHh W3YYCHHbIC IMOHATUS B NPOLECCE IOMCKA PELICHUS
MaTeMaTUYeCcKd CQPOpPMYJIUPOBAHHON MpoOJIEMBbl, MOJEIMPOBATh pEalibHbIE
CUTyalldM Ha f3bIKE T'COMETPHUM, HCCJIENOBaThb IOCTPOCHHBIE  MOJIEIH
C HCIIOJIb30BAHUEM TIE€OMETPUYECKHX IOHATHM M TeopeM, ammapaTa ajireOpsl;
pemarb MpPaKkTUYECKHE 3a/1aud, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPHUYECKHX

BCJINYHH.

INIAHUPYEMBIE TIPEJMETHBIE PE3VJIIBTATBI OCBOEHUA
PABOYEN MMPOI'PAMMBI KYPCA

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «BepossiTHOCTH M cTaTtucTUKa» B 10—
11 knmaccax OpUEHTHMPOBaHbl HAa JOCTMIKEHHE YPOBHA MareMaTH4e€CKOU
IPAMOTHOCTH, HEOOXOAUMOIO [Jid YCIEIIHOTO pEHIeHus 3ajad | npoosiem

B pEaJIbHOM JKMU3HU U CO3JJaHUE YCIOBUH ISl UX OOLIEKYJIBTYPHOTO Pa3BUTHSL.
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OcBoenne ydyeOHOro Kypca «BeposTHOCTH M cTaTucTHKa» Ha 0a30BOM YPOBHE
cpenHero o0miero o0Opa3oBaHUs JTOJDKHO 00€CIEeYMBaTh JTOCTHXKEHHUE CIEAYIOUX
MPEAMETHBIX 00pa30BaTEIbHbBIX Pe3yIbTaTOB:

10 kaace

Yutarh U CTPOUTH TAOJHUIIBI U JUArPAMMBI.

OnepupoBaTh MOHATUSIMHU: cpefHee apudMeTHUeCKoe, MeIuaHa, HauOoJbIIee,
HaMMEHbIIIEEe 3HaYEHUE, pa3MaX MacCUBa YUCIIOBBIX JAHHBIX.

OnepupoBaTh TMOHATHSAMU: CIyYalHBIA HKCIEPUMEHT (OMBIT) W  Ciy4alHOeE
coObITHE, DJIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIM HCXO/A) CIIy4alHOTO OTBITA;
HAXOJUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU CITYYalfHBIMU COOBITUSIMH,
HaxXOJWTh W CPAaBHUBATh BEPOSTHOCTH COOBITHM B H3YyYCHHBIX CIyYalHBIX
AKCIIEPUMEHTAX.

Haxogute u ¢dopmynupoBarh COOBITHS: TepeceueHre U OObeAMHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOIOKHOE JAaHHOMY COOBITHIO; IOJIb30BAThCS
auarpaMMamMu Ousepa ¥ (QOpMYNION CJIOXKEHHUS BEPOSTHOCTEM NpH pElIeHUU
3aj1ad.

OnepupoBaTh TMOHATHUSIMHU: YCJIOBHAsi BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOAUTh BEPOATHOCTH C MOMOIIBIO IPAaBUJIA YMHOKEHHS, C IIOMOIIBIO JIepeBa
CIIy4alHOTO OIIbITA.

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKECHUS TIPU PEIICHUH 3a7a4.
OnepupoBaTh MOHATUSMHU: HCHBITAHUE, HE3ABUCHUMbBIC HCIBITAHUS, CEPHS
UCIBITAHUM, YyCHEX U HEeyJauya; HaXOJUTh BEPOSTHOCTU COOBITUA B CEpUHU
HE3aBUCUMBIX HCTIBITAHUN JTO TIEPBOTO yCIeXa; HAXOIUTh BEPOSITHOCTH COOBITHI B
cepuM UCIbITaHu bepHysum.

OnepupoBaTh NOHATUAMU: CIy4dailHash BEJIMYMHA, PACHpPEEICHUE BEPOATHOCTEM,
qyarpamMma pacrpeiesieHusl.

11 knace

CpaBHHBaTh BEPOATHOCTH 3HAYEHUW CIIyYalHOM BEJIIMYMHBI MO PACHPEICICHUIO

HJIK C IIOMOIIBIO JUarpaMm.
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OnepupoBaTh MOHATUEM MAaTEMaTHYECKOTO OKUJAHUS; MPUBOAUTH MPUMEPHI, KAK
MPUMEHSETCS MaTeMaTH4YeCKOe OXUAAHUE CIIy4ailHOM BEJIMYMHBI HAXOIUTh
MaTeMaTHYeCKOE OXKHIaHUE N0 JAaHHOMY pacIpeAeICHUIO.

HmeTh npencTaBieHue 0 3aK0OHE OOJIBIINX YHUCET.

Hmeth nipescTaBiieHre 0 HOPMAJILHOM paciipeiesieHUN.

B ¢denepanbHbIX M pervoHajgbHBIX MPOLEAYypaxX OLIEHKH KauyecTBa OOpa30BaHMS
UCIIONIb3yeTCd  mepeyeHb  (KoAU(UKATOp) paclpelesieHHbIX MO0  Kiaccam
pOBEPsEMbIX TPEOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOI 0Opa3oBaTelbHOMU
OpOrpaMMbl CpEIHEro o00IIero oOpa30BaHMs M JJIEMEHTOB COJAEpX aHUS IO

MaTEMAaTHKCE.

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

obOpazoBaTenbHOM porpammsl (10 kiacc)

Kon [IpoBepsieMble TpeIMETHBIE pPE3yJIbTaThl OCBOEHUS OCHOBHOM
IPOBEPSIEMOT0 | 00pa30BaTEIBLHOM MPOTrpaMMBbl CpETHET0 0011Ier0 00pa3zoBaHUs
pe3ynbTaTa
1 Uucna v BEIYUCIICHUS

OnepupoBaTh TMOHATUSMU: PAIMOHAIBHOE U JACHCTBUTEIBHOE
1.1

YHCJI0, OOBIKHOBEHHAS U JECATUYHAS IPOOb, MPOIICHTHI

Beimonuars apudmeTnueckune omnepanuud ¢ paluoOHATBHBIMUA U
1.2

NEUCTBUTEIILHBIMU YUCIaMU

BeImoHATh TpUONMKEHHBIE BBIYHMCICHUS, WCIIONB3Ys TPaBHIIa
1.3

OKpYTJIEHUS, JIeNIaTh MPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIYUCICHUM

OnepupoBaTh NOHSATUAMH: CTENEHb C IEJbIM I[OKa3aTeJeM,
1.4 cTaHjgapTHass (opMa 3amucH ACHUCTBUTENIBHOIO YHCIA, KOPEHB

HATypaJIbHOW CTEMEHH; HCHOJIb30BaTh MOJAXOJAIIYI0 (hopMy
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3aI1ucH I[GflCTBHTCJIBHBIX qUCCJI AJIA pCIICHUS IMTPAKTUYCCKUX 3aaa4

" OpCaACTAaBJICHUA OaHHBIX

1.5

OHGpI/IpOBaTB IIOHATHUAMMU. CHUHYC, KOCHHYC )51 TaHI'CHC
ITPOU3BOJILHOI'O yrJjia, HCIIOJb30BaTh 3allUCh IMPOU3BOJIBHOI'O YrJia

yepe3 o0paTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU

YPaBHeHI/Iﬂ U HCPABCHCTBA

2.1

Ol'IepI/IpOBaTB MMOHATUAMU: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO,
Hejaoc, paliuoOHAJIIbHOC, UPPATUOHAIIBHOC YPABHCHUC, HCPABCHCTBO,

TPUTOHOMCTPHUYICCKOC YPABHCHHUC

2.2

BoinonHsaTs npeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUH U

pemiaTb TPUTOHOMCETPHUYCCKHUC YPABHCHUA

2.3

BeinonHsATh HpGO6p330BaHI/I}I OCIbIX, PpaduOHAJIBHBIX 151
HPppaIuOHAJIBHBIX BBIp&)KGHI/Iﬁ U pe€IIaTb OCHOBHBIC THUIIBI LCJIBIX,

PAadUOHAJIBHBIX U UPpPAlUMOHAJIBHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.4

[IpyuMeHAT,  ypaBHEHHMST M HEPABEHCTBA  JUIl  PELICHUS
MaTEeMaTUYECKUX 3a7a4 U 33/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U

pEATBHOU )KU3HU

2.5

MopenvupoBaTh pealbHblE CUTyallud Ha S3bIKe  anreOphl,
COCTaBJISITh BBIPAKECHUS, YPAaBHEHUs, HEPABEHCTBA IO YCJIOBHIO
3a7]a4i, MUCCIEN0BAaTh IMOCTPOCHHBIE MOJEIHM C HCIOJb30BAHUEM

amnrapara ajareopbl

OyHKIMK B rpaduKu

3.1

OnepupoBaTh MOHATUSAMU: (PYHKITHS, CTIOCOOBI 3aMaHus (GyHKITUH,
00JIacTh OMpeNleNIeHUs] 1 MHOKECTBO 3HauUeHU (pyHKuuU, rpadux

GbyHKIMY, B3aUMHO OOpaTHbIE (QDYHKIIUU
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OHGpI/IpOBaTb INOHATHUAMH:. 4YCTHOCTHP MW HCYCTHOCTDH (I)YHKHI/II/I,

3.2
HYJIU (QYHKLIHUH, TPOMEKYTKH 3HAKONOCTOSIHCTBA
3.3 Wcnonb3oBaTh rpaduku GyHKUKN s pelIEHUs] ypaBHEHUM
Ctpoutb M uuTaTh rpauKu TUHEHHOW (DYHKIMHM, KBaIpaTHUHOU
3.4
(GyHKUMHU, CTENEHHOW (DYHKIIMH C LIeJIbIM MTOKa3aTeaemM
Wcnonb3oBaThk rpaduku GyHKIUN 1715 UCCIEA0BAHUS IPOLIECCOB U
35 3aBUCUMOCTEH TpU pEIIeHUH 3ajad M3 JpPYruX yueOHBIX
OpeIMETOB U peajbHOW JKWU3HHM, BbIpaxaTb (opmynamu
3aBUCUMOCTH MEXIY BEIIMUUHAMU
4 Havana maremarnueckoro aHainsa
OnepupoBaTh MOHATUIMHU: MTOCJIEIOBATEIBLHOCTD, apupMeTHUecKas
4.1
Y TEOMETpHUYECKasi MPOTPECCUH
OnepupoBaThb HNOHATUSAMMU: OEeCKOHEYHO yObIBatOIIAs
4.2 reoMeTpuyecKass Mporpeccus, cymMma OECKOHEYHO YObIBaIOIIEH
F€OMETPUYECKON MPOTPECCHU
4.3 3aaBaTh MOCIEAOBATEILHOCTH PA3IUYHBIMU CITIOCOOaAMU
Hcnonb30BaTh CBOKWCTBA MOCIEA0BATENBHOCTEN U MPOIPECCUN IS
4.4
pelIeHns peallbHbIX 3aJa4 IPUKIAJHOTO Xapakrepa
) MHoOXxecTBa U JIOTUKA
OnepupoBaTh  NOHATHSMHU:  MHOXECTBO,  ONEpaluud  HaJ
5.1
MHOECTBAMH
Hcnonb3oBaTh  TEOPETHKO-MHOKECTBEHHBIA  ammapar i
5.2 ONMCAHUs PEANbHBIX IIPOLIECCOB U ABJICHUN, IPU PELICHUN 3a]1ad

U3 JIpyrux y4eOHbIX IPEIMETOB
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5.3

OHGpI/IpOBaTb MOHATHAMMU: OIPCACIICHUC, TCOpPEMa, CJIICACTBHUC,

JOKa3aTCJIbCTBO

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

YutaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI

6.2

OnepupoBaTh MOHATUSMH: cpeaHee apudMETHUYEeCKOoe, MeauaHa,
HauOoJIbIliee, HAUMEHBIIIEE 3HAYEHUE, pa3Max MacCHUBa YHMCIIOBBIX

JTAHHBIX

6.3

OnepupoBaTh MOHATUSIMH: CIy4YalWHBIM 3KCIEPUMEHT (OMbIT) U
Clly4ailHoe CcOOBbITHE, 3JIEMEHTapHOe COObITHE (dIeMEHTapHbIN
UCXOJ1) CIIy4YalHOTO OMNbITA; HAXOJUTh BEPOSITHOCTH B OMNBITaxX C
PaBHOBO3MOXHBIMH ~ CIIYYallHBIMH ~ COOBITHSIMH, HAXOJIUTh H
CpPaBHUBATh BEPOSTHOCTH COOBITUNA B M3YyUYEHHBIX CIy4alHBIX

OKCIICPUMCHTAX

6.4

Haxomute u  ¢dopmyaupoBaTh COOBITHS: TIEPECCUCHHE U
00bEeIMHCHUE JaHHBIX COOBITHH, COOBITHE, TPOTHBOIIOJIOXKHOE
JTAHHOMY COOBITHIO; TIOJB30BAaThCSA JHUarpaMMamMu Oiiiepa H

dbopmyIol CI0XKEHHUS BEpOATHOCTEH MPU PEIICHUH 3a1a4

6.5

OHepI/IpOBaTB IMOHATHAMM: YCIIOBHAsA BCPOATHOCTH, HC3aBHCHMBIC
CO6I>ITI/IH; HaxXoJUuTb BCPOATHOCTHU C IIOMOIIIBIO IIpaBHJIa

YMHOKEHHUS, C IOMOIIBIO JIEPEBA CIYYaHOT'O OIbITA

6.6

[IpuMeHsTh KOMOMHATOPHOE MPABUJIO YMHOXXEHUSI MPU PEILICHUU

3aJga4d

6.7

OnepupoBaTh MOHATUSIMU: UCIIBITAHUE, HE3aBUCUMbIE HCIBITAHUS,
cepus HCIBITAaHWUM, YCIIEX W HEYy/ada; HaXOJIUThb BEPOATHOCTHU
COOBITUI B CEpPUM HE3ABUCUMBIX HCIBITAHHUI JI0 MEPBOro ycrexa,

HAXOJIUTh BEPOSITHOCTH COOBITUN B CEpUM UCTIBITAaHUI bepHysun
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OnepupoBaTh MOHATUSAMH: CIIy4alHasl BEJIWYWHA, PACIPENCICHUE

6.8

BEPOATHOCTEH, AMarpaMMma pacupeneneHus
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, NIPsAMasi, INIOCKOCTh

[IpyuMeHsATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpHU
7.2

PELICHUH Te€OMETPUUYECKHUX 3a/1a4

OnepupoBathb HOHSITUSAMU: napajjieIbHOCTh u
7.3

NEPHEHIUKYISIPHOCTD MPSAMBIX U IIIOCKOCTEN

KnaccudummpoBate  B3aMMHOE  pacClONIOKEHUE MPAMBIX U
7.4

IUIOCKOCTEH B MTPOCTPAHCTBE

OneprpoBaTh NOHATUSAMU: ABYIPAHHBIM yroJ, TpaHu JBYTPAHHOTO
7.5 yria, pedpo ABYIpPaHHOrO yrja, JUHEMHBIA Yroa JBYTpaHHOIO

yIiia, rpajgycHasi Mepa JBYTPaHHOIO yIia

OnepupoBaTh  MOHATUSIMHU:  MHOTOTPAaHHHUK, BBIMYKJIBIH U
7.6 HEBBIYKJIBIH ~ MHOTOTPAaHHUK,  AJIEMEHThl  MHOI'OIPaHHUKA,

HPaBUIILHBIA MHOTOTpaHHUK

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOIOTPAHHUKOB (IIMpaMua,
7.7

npu3Ma, IPsIMOYTOJIBHBIN Mapalsienenumnes, Kyo)

KnaccuduinmpoBaTh MHOTOrpaHHHKH, BBIOMpas OCHOBAHMS IS

KJIacCUPUKAMK (BBIMYKIbIE W HEBBIMYKIIbIE MHOTOIPAaHHUKH,
7.8

[PABWIbHBIE MHOIOTPAaHHUKH, MPSMbIE M HAKJIOHHBIE IPU3MBI,

napajuiesienune/ibl)

OnepupoBaTh NOHATHSMHU:  CEKyIIas  IUIOCKOCTb, CEUYEHHUE
7.9

MHOI'OI'PaHHHUKOB
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7.10

OOBICHATh NPUHLUIIBI TOCTPOCHUS CEYEHUH MHOTIOTPAHHHKOB,

HCIIOJIB3Yy METO/J CJICOOB

7.11

CtpouThb Ce4eHHs] MHOTOI'PAHHUKOB METOJIOM CJIEAO0B, BBIMOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢duryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemate 3ala91 Ha HaAXOXKIACHUC TCOMCTPUYCCKUX BCJIWYHUH II0
06pa3uaM Wi aJiropuTMamM, NpuMCHssI U3BCCTHBIC daHAJIUTUYCCKUC
MCTOAbI IIPU PCIICHHUUN CTAHAAPTHBIX MATCMATHUYCCKHUX 3aJdad Ha
BBIYHCIICHHUC paCCTOHHI/Iﬁ MCXKOAY ABYMA TOYKaAMH, OT TOYKH OO
HpHMOﬁ, OT TOYKHM OO0 IINIOCKOCTH, MCKAY CKPCIIUBAOIIUMHCA

IMpsAMBIMHA

7.13

Pemiath 3aJa91 Ha HaXO0KIACHUC TCOMCTPUYCCKUX BCIIMYUH II0
06pa3uaM WA aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC aHAJITUTUICCKHUC
MCTOABI IIPpU PCIICHHHN CTAHAAPTHBIX MATCMATHYCCKHUX 3adad Ha
BBIYHCJICHHUC YITIOB MCKIY CKPCHIMBAIOIIUMUCA IIPAMBIMH, MCXKIY

IPSMOU U IJIOCKOCTBIO, MEXKAY IUIOCKOCTSMH, IBYTPAHHBIX YIJIOB

7.14

Boruucnsats 00beMbl M TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHUpamMuga) ¢ MOpUMEHEHHEeM (OpPMyJ, BBIYUCIATH
COOTHOIIICHUS MKy IUIOMAIIMHA TOBEPXHOCTEH, oOBeMamMu

HOI[O6HI>IX MHOI'OI'PaHHHUKOB

7.15

OnepupoBaTh NOHSATUSIMHU: CUMMETpPUS B MPOCTPAHCTBE, LICHTP,

OCb U INIOCKOCTb CUMMCTPHUH, OCHTP, OChb U INNIOCKOCTh CUMMCTPHUU

buryps

7.16

N3BnekaTs, TpeoOpa3oBbIBATh M HHTEPIPETHPOBATH WH(OPMAITUIO
0 MIPOCTPAHCTBEHHBIX r€OMETPUYECKUX durypax,

IIPEJCTABICHHYIO HA YEPTEkKAX U PUCYHKAX
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7.17

[IpumensTh r€OMETPUYECKHE (akTbI TUISL penieHus
CTEPEOMETPUUECKUX 3a/ad, IPEINONAraloluX HECKOJIbKO IIaroB

pELIeHMs], €CJIA YCIIOBUSI IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMeHATs mpocTeie MPOrpaMMHBIE CPEICTBA U IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPECOMETPUUYECKUX

3aaa4d

7.19

HpI/IBOI[I/ITB MpUMEpPbl  MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B
MpUpOAC U KU3HU, PACIIO3HABATH MPOABJICHUC 3dKOHOB I'COMCTPUN

B UCKYCCTBE

7.20

[IpuMeHATh TOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHaJIU3UpPOBATh
peanbHbIE CHUTYallud M TPUMEHSATh M3YYCHHbIE TOHATHUS B
npolecce MOoMcKa PelIeHus] MaTeMaTU4ecKu CPOpMYIUpPOBAHHOMN
npoOJieMbl, MOJEIUPOBaTh pEalbHbIE CUTyallud Ha S3bIKE
reOMETpHH, HCCIIEI0BaTh IIOCTPOCHHBIE MOJIENN C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHUI M TEOpeM, amrapara
anreOppl, pewmaTh MpPaKTUUYECKUE  3aJlayd, CBSA3aHHBIE C

HaXO0XKJICHUCM I'COMCTPUICCKUX BCIIMINH

[IpoBepsiemble 3eMenTh coaepxkanus (10 knacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIEpIKaAHUS
1 Yucna 1 BRIYUCIICHUS
Pammonanbubpie  yuciaa. OOBIKHOBEHHBIE W JICCATHYHBIE  JpoOH,
MPOIEHTHI, OECKOHEYHBbIE TNepUuoAUYEcKrue Iapoou. ApudmeTnyeckue
1.1 OTieparii C PANUOHAIBHBIMH YHCIAMH, MPEOOPA30BaHMUS UYHCIIOBBIX

BboipaxkeHU. IIpuMeHeHune npobedl W MPOUEHTOB MJid PEIICHUS

MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOM KU3HU
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JlencTBuTenbHble yucia. PanvoHanbHBIE W UPPALMOHAJIBHBIE YMUCIIA.

Apudpmernyeckue  omepauMd € JACHCTBUTEIBHBIMM  YHUCJIAMM.

1.2
[Ipubnu>keHHbIE BBIYUCIICHUS, MpaBUa OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3YJIbTAaTa BBIYMCICHUN
Crenenpr c 1ensiM mnoka3atreneM. CrangapTHas ¢dopma 3amucu
NeUCTBUTENILHOTO uncia. Mcrnonp3oBaHue nmoaxoasmiedt popMbl 3amucu
1.3
NEUCTBUTENIBHBIX YMCENI JUIsl PEIICHUS MNpPaKTUUYECKUX 3a1ad U
MPEJCTABIEHUS JaHHBIX
ApudpmeTrnyeckuii KOpeHb HaTypaidbHOM creneHu. JleWctBus ¢
1.4
apupMETHUYCCKUMU KOPHIMU HATYpaJIbHOU CTENEHU
CuHyc, KOCMHYC W TaHI€HC YHMCJIOBOTO aprymMeHTa. ApKCHHYC,
1.5
ApKKOCHHYC, ApKTaHI'€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxaecTBa u TOXKIECTBEHHBIE MPEOOPa30BaAHUS
[IpeoOGpa3zoBanue  TPUTOHOMETPUYECKUX  BbIpakeHUU. OCHOBHBIC
2.2
TPUTOHOMETpUUYECKUEe (HOPMYITBI
VYpaBHeHHEe, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HEPaBEHCTBA.
2.3
Meton UHTEpPBAIOB
2.4 Pemenue nenpix u 1poOHO-palMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienrie TpUroHOMETPUUYECKUX YPaBHEHH I
[IpuMmeHeHne ypaBHEHUNM W HEPABEHCTB K PELICHHID MAaTEMaTHYECKHUX
2.7
3a/1a4 U 3aj7]a4 U3 pa3uyHbIX 00JIacTel HAYKU U peajbHOM KU3HU
3 @OyHKIMY ¥ rpaduKu
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Oyukuus, crnocoOwl 3aganus (yHkiuu. ['padux dyHkuuu. B3anmHO

3.1
oOpaTHble pyHKIMH
O6nactp ompeneneHuss M MHOXKECTBO 3HaueHuUd ¢GyHkuud. Hynu
3.2 byakuuu. [IpoMexyTKn 3HAKOMOCTOSHCTBA. YeTHbIE U HEYETHBIC
byHKIIU
CrenenHas (QyHKUIMS € HaTypaJibHbIM M LENbIM TMoKa3aTeneM. Ee
3.3
cBoicTBa U rpaduk. CBolcTBa U rpadvK KOPHS N-0i CTENEHU
Tpuronomerpuyeckas OKpyXHOCTb, ONPeIeICHUE TPUTOHOMETPHUUECKUX
3.4
(GyHKIMI 91CIIOBOTO apryMeHTa
4 Hauvana MmaremaTtrnueckoro aHamusa
[locnenoBaTenbHOCTH,  CMOCOOBI  3aJaHUSl  IOCJEIOBATEIBLHOCTEH.
4.1
MOHOTOHHBIE MOCIIEI0BATEIBHOCTH
Apudpmernyeckas U TeoMeTpuyeckas mporpeccud. beckoHedHO
yObIBaromias reomerpuyeckas mporpeccusi. Cymma  OGECKOHEYHO
4.2 yObIBaroleld TreoMeTpuueckoil mporpeccur. Dopmysa  CIOKHBIX
IpoLEeHTOB. Mcrnoib30BaHKME MPOTPECCUM JJIsl PEIICHUS pEealIbHBIX 3a7ay
IPUKJIAJHOTO XapaKTepa
) MHoOkecTBa U JIOTUKA
MHoxecTBO, omepauud HajJ MHOXecTBaMu. Jluarpammbsl Oiinepa -
Benna. IIpuMmeHeHne TEOpPETHKO-MHOKECTBEHHOI'O —ammapara i
5.1
OMMCAHUS PEAJbHBIX MPOILIECCOB U SIBICHUH, MPHU PEIICHUU 3aJad U3
JIPYTUX y4eOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CieCTBUE, JOKa3aTEIbCTBO
6 Teopust BeposiTHOCTEH 1 CTATUCTHKA
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6.1

[IpencraBienne naHHBIX C NOMOIIbI0 Tabmuu u nuarpamm. CpeaHee
apupMeTHIecKoe, MeAuaHa, HauOoJIblliee U HaWMEHbIIEE 3HAYCHUS,

pa3max, TUCTepCHs U CTaHJAPTHOE OTKIIOHEHUE YUCIIOBBIX HA0OPOB

6.2

CnyyaiiHple  DKCHEpPUMEHTHI  (OMBITBI) W CIy4alHbIE  COOBITHS.
OnemeHTapHble cOOBITUS (MCXObI). BeposSTHOCTH Cly4yallHOTO COOBITHS.
bnuzocTth yacToThl W BEpOSATHOCTH COOBITHM. Ciy4yaliHbIE OIBITHI C
PaBHOBO3MOXXHBIMH ~ 3JIEMEHTapHbIMU  COOBITUSIMH.  BeposiTHoCcTH

COOBITHH B ONBITAX C PaBHOBO3MOXHBIMHA 3JICMCHTAPHBIMHA COOBITHSAMHU

6.3

Onepanun HaJ COOBITHSIMU: nepeceyeHune, oOBbeIMHEHHE,
IPOTUBOMNOJIOKHBIE cOObITHS. Jluarpammel Ditnepa. @opMyiia ClOKEHUS

BEPOSITHOCTEN

6.4

YcinoBHas BEPOSITHOCT. YMHOXEHME BEPOSITHOCTEM. Hepeso
CIy4ailHOrO  AKCIEPUMEHTA. ®opmylia  TMOJHOH  BEPOSITHOCTH.

He3aBucumbie coOBITHS

6.5

KomOunaropuoe mnpaBuno ymHoxkeHus. [lepecraHoBku u axTopuar.

Yucno coueranuid. Tpeyronsuuk Iackamns. ®opmyna 6maoma HeroToHa

6.6

bunapHubiii  ciiyyaliHbIii ONBIT (MCHBITAHUE), YyCHEX U Heyjaaya.
HesaBucumsbie ucnpitanusi. Cepusi HE3aBUCHUMBIX UCTIBITAHHUM 10 TIEPBOTO

ycnexa. Cepus HE3aBUCUMBIX HUCTIBITAaHUI bepHyrm

6.7

Cnyuvaitnas BenuuuHa. Pacnpenenenuwe BepositTHOcTel. Jmarpamma
pacnpenenenusa.  lIpumepsl  pacnpeneneHuid, B TOM  YHCIIE

IreoOMCTPHUUICCKOC U OMHOMMAJIBHOE

I'eomerpus

7.1

OcHOBHbIE TOHATUSL cTepeoMeTpud. Touka, mpsiMasi, IJIOCKOCTb,
npoctpancTBo.  [lonsiTue 00  aKCMOMaTUYEeCKOM  MOCTPOCHUU

CTCPCOMCTPHUH: AKCHUOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX
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7.2

B3anMHOE pacrnonokeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAOIINECH,
napajijieIbHbIe U CKpelMBarouuecs npsamele. [lapannenbHOCTh TPSMBIX
Y TUIOCKOCTEW B MPOCTPAHCTBE: MapajlieibHbIE IPSMbIE B IPOCTPAHCTBE,
NapayIeIbHOCTh TPEX MPSIMBIX, MAPAIIIETBHOCTH MPSIMOM U TIOCKOCTH.
Yriael ¢ COHampaBlIICHHBIMH CTOPOHAMH, YTOJ MEXAY MPAMBIMUA B
IIPOCTPAHCTBE. [TapannenpsHOCTH IUIOCKOCTEM: MapajuIeIbHbIC
IJIOCKOCTH, CBOWCTBA MapajuleNbHbIX IulockocTel.  IIpocreitmme
IPOCTPAHCTBEHHbIE  (QUTYphI HA  IUIOCKOCTHU:  TETpadap, Kyo,

mapayuICJICIUIICa, ITIOCTPOCHUC CCUCHUU

7.3

[TeprieHAUKYJISIPHOCTh MOPSIMOM M TUIOCKOCTH: TEPIEHIUKYJISPHbIC
NpsIMbIE B MMPOCTPAHCTBE, MPAMBIE MapajlieibHbIE U MEPICHIUKYISIPHbBIC
K IUIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTU MPSIMOM U TUIOCKOCTH,
TeopemMa O NOpsMOM MNEPINECHAUKYISAPHOM IUIOCKOCTH. YTJBI B
IIPOCTPAHCTBE: YroJI MEXIY NPSIMON U IUIOCKOCTHIO, IBYTPAHHBIN yIOI,
JIMHEWHBIN yroJl JBYrpaHHOro yria. [lepneHaukyisp ¥ HakIOHHBIE:
paccTositHue OT TOYKM 10 IUIOCKOCTH, PACCTOSIHUE OT IpAMON 110
IUIOCKOCTH, TPOEKIUs (PUrypsl Ha TMIOCKOCTh. lleprneHauKyIsipHOCTD
IJIOCKOCTEN: MPU3HAK MEPICHANKYISIPHOCTH IBYX IJIOCKOCTEN. Teopema

0 TpeX MEPHEHIUKYIIpax

7.4

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAaHHHMKA,
BBIITYKJIBIE M HEBBITYKJIbIE MHOTOI'PDAHHUKH, Pa3BEPTKAa MHOTOIPaHHHUKA.
[Ipu3ma: n-yronpHas npusMa, TPaHd U OCHOBAHUS IPU3MBI, NpsAMas U
HAKJIOHHAs] TPU3MBI, OOKOBas ¥ TOJHAs TOBEPXHOCTh IPU3MBIL.
[Tapannenenunen, npsMOYTOJbHBIM NapasIeieune] U €ro CBOMCTBA.
[Iupamupa: n-yronpHas nupaMuia, I'paHAd M OCHOBAHUE IHUPAMUIBI,
OOKOBasi W TOJIHAS TOBEPXHOCTh MHUPAMHUJIBI, MPABUIILHAS U yCEUCHHAs
nupamMuga. OJIEMEHTbl  Npu3sMbl W nupamuabl.  [IpaBunbHbIE

MHOI'OI'PAHHHUKH: IIOHATHC IIPAaBHUJIIBHOI'O MHOI'OI'PAaHHHKA, ITPpaBHJIbHAA
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Mpr3Ma U MpaBWibHAg TUpaMUa, MPaBUIbHAS TPEYTOJIbHAS MUPAMUIA U
NpaBWIbHBIA  TeTpadAp, KyO. IlpeacraBneHue o0  OpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTa’Ap, AOACKadAp U nKocadx CedeHus MpU3Mbl U

IMUpaMuabl

7.5

CI/IMMCTpI/ISI B IIPOCTPAHCTBC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpHMOﬁ,
IIOCKOCTH. DJIEMEHTHI CUMMCTpPUHN B IHUpaMHAaX, MapaJlJICICIIHUIICAAX,

MPpaBUIIBHBIX MHOT'OTPAaHHUKAX

7.6

Bbrunciienne 371eMEHTOB MHOTOTPAHHUKOB: pedOpa, HUaroHajid, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOM
OpU3MBbl, IUJIOIIAJh OCHOBaHWN, TeopeMa O OOKOBOMl TOBEPXHOCTH
npsimoit  mpu3Mbl. [lnomaas OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH
NpaBUJIBHOM MUPAaMHUJIBI, TEOpPEMA O IUIOIIAJAN YCEYEHHOM NMUPaMHUJIBI.

[Tonsitue 06 06bemMe. OOBEM MUPAMUIBI, TTPU3MBI

7.7

HO,IIO6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHOIIEeHUS MCXKOY IUIomaasaMunu

HOBerHOCTeﬁ, o0beMaMu HOI[O6HBIX TCJI

[TpoBepsiemMble TpeOOBaHUS K PE3yIbTaTaM OCBOSHUSI OCHOBHOM

obOpazoBaTenbHOM porpamMmel (11 kiace)

Kon [IpoBepseMble TPEIMETHBIE PE3YJIBTATBI OCBOCHUS OCHOBHOM
IIPOBEPAEMOT0 | 00pa30BaTEILHOMN IIPOrpaMMBI CPETHEr0 O0IEro 00pa30BaHUs
pe3ynbTaTa
1 Yuciia v BBIYUCICHUS
OnepupoBaTh  TOHATHSAMHU:  HATypaldbHOE, IE€J0€  YHCIIO;
1.1 UCTIOJIb30BaTh TMPU3HAKUA JEIUMOCTU IEIBIX YHCEI, PA3I0KEHUE
9uciia Ha IPOCThIC MHOKUTEIHN JJIS PEIICHUS 3a1a49
1.2 OnepupoBaTh MOHSATUEM: CTENIEHB C PAIIMOHAILHBIM TIOKa3aTeIeM
1.3 OnepupoBaTh MOHATHAMU: Jorapudm dUmCIIa, JICCATHYHBIC U
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HaTypaJbHbIE JOTapUPMBI

YpaBHEHHs U HEPABEHCTBA

2.1

[IpumeHsATh CBOWMCTBa CTENEHU ISl MPeoOpa30BaHUs BBIPAKEHUMH,
ONEpUPOBaTh  MOHATHAMM:  I[IOKA3aTEJIIbHOE  ypaBHEHUE U
HEPABEHCTBO; PEIIaTh OCHOBHBIEC TUIIbI [IOKA3aTEJIbHBIX YPABHEHUN

U HCPABCHCTB

2.2

BoimonHaTe  mpeoOpa3oBaHusi  BBIPAXEHUH,  COAEpIKaIIUX
jgorapu(mbl;  ONEPUPOBATH  MOHATUAMM:  JIOTapupMHUUECKOe
YpPaBHEHHE U  HEPAaBEHCTBO;  pEIIaTh  OCHOBHBIE  THUIIbI

J'IOI‘apI/I(bMI/I‘{eCKI/IX ypaBHeHI/Iﬁ N HCPABCHCTB

2.3

HaXOJII/ITB peuiCHuA HpOCTCﬁIIIHX TPUTOHOMCTPUICCKUX

HCPABCHCTB

2.4

OHGpHpOBaTB MOHSITHUSIMU: CHCTEMa JIMHEHMHBIX ypaBHeHI/Iﬁ n €€
peUICHUC,; HCIIOJIb30BaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA

pElIeHHs MPaKTHYECKUX 3a71a4

2.5

Haxomute pemeHuss nOpoCcTEUIIMX CHUCTEM H COBOKYITHOCTEM

paLMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MopenvupoBaTh pealbHblE CUTyallud Ha S3bIKe  anreOphl,
COCTaBJISITh BBIPAJKCHUS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI 10
YCIOBUKO  3aJayd, HCCIENOBaTh IIOCTPOCHHBIE MOJEIU C

UCIIOJIb30BAHUEM arapara anreopsl

OyHKIMK B rpaduKu

3.1

OnepupoBaTh MOHATUAMHI: TIEpUOANIECKAs (PYHKIIHS, TTPOMEKYTKH
MOHOTOHHOCTH  (PYHKUHMH, TOYKH DOKCTpemMyma  (yHKIUH,

HauOOoJIbIIIce U HAaMMCHbBIIICE 3HAYCHUS (1)}’HKLII/II/I Ha IIPOMCIKYTKC,
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HUCIIOJIB30BaTh HUX AJId HCCICIOBAHUA (bYHKI_II/II/I, SaHaHHOﬁ

rpadukom
OnepupoBathb HOHSTHUAMU: rpaduku MOKa3aTeIbHOM,
Jorapu(pMUYECKOil U TPUTOHOMETPUYECKUX (DYHKILIMI; N300paxaTh
3.2
UX Ha KOOPJIMHATHOM IJIOCKOCTH W MCHOJIb30BaTh MJIsi PELIEHUs
YPaBHEHUN U HEPABEHCTB
N300paxkath Ha KOOPJIMHATHON IJIOCKOCTH TpaUKu JTUHEHHBIX
3.3 YPaBHEHHUI M HUCITONB30BATh UX JJISl PELICHUSI CUCTEMBbI JIMHEUHBIX
ypaBHECHUH
34 Ucnonb3oBaThk rpaduku GyHKIUN 715 UCCIEA0BAHUS IPOLIECCOB U
3aBUCUMOCTEH U3 APYTUX YUYEOHBIX AUCIUTUIHH
4 Hauana matematndeckoro anaimsa
OnepupoBaTh MOHSATUSMU: HENpepbiBHAS (QYHKIMS, MPOU3BOIHAS
4.1 (GYHKIIMU; KCIIONIB30BATh M€OMETPUUYECKUNA U (PUBUYECKUNA CMBICIH
POU3BOJHOM ISl PELICHUS 3a/1a4
HaxomuTe mpou3BOAHBIE AJIEMEHTAPHBIX (PYHKIUH, BBIUUCISATH
4.2
IPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIHIA
Hcnonp30BaTh NPOU3BOAHYIO sl HCCIEJOBaHHUA (YHKIUU Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPHUMEHATh  PE3YJbTAThI
UCCIIEJIOBAHUS K TIOCTPOCHUIO IpapuKOB
Hcnonp30BaTh MNpPOU3BOJHYIO JUIS HAXOXACHUS HAWIYy4YLIEro
4.4 pelIeHuss B NOPUKIAJHBIX, B TOM  4YHUCJIE  COLHAIbHO-
IKOHOMMUYECKHX, 3a/1a4ax
OnepupoBaTh MOHATUSAMHU: NIEPBOOOpA3HAS] U UHTErpal; IOHUMATh
4.5

FEOMETPUYECKUN U (PU3NUECKUN CMBICT UHTETpaia
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Haxonute nepBooOpa3Hble AIEMEHTAPHBIX (YHKUUN, BBIYUCIATH

4.6
uHTerpan no ¢popmyne Hetotona - JleliOnuna
Pemars mpuknagHele 3a7aud, B TOM YHCIE COIHAIBHO-
4.7 SKOHOMHUYECKOTO U  (PU3MYECKOTO  XapakTepa, CpelcTBaMu
MaTEMaTUYECKOTO aHAJIA3a
5 Teopust BeposiITHOCTEH U CTAaTUCTHKA
CpaBHUBAaTh BEPOSITHOCTH 3HAYCHUH CIy4yalHOW BEIUYHHBI I10
51
pacipeesICHUIO WIH C TIOMOIIBIO JUarpaMM
OnepupoBaTh MOHATHEM MAaTEMAaTHYECKOTO OXKHJIAHUS, TIPHBOINUTH
IPUMEPBl TOTO, KaK MPHMCHSICTCS MaTeMaTHYECKOe OXKUIaHUE
5.2
CITy4aiiHOW BEJIMYMHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXKHMJIAHHUEC I10
JTAHHOMY pacrpeeIeHUI0
5.3 Nmets nipesicTaBiieHre 0 3aKOHE OOJIBIIUX YHCET
5.4 Nmets nipeicTaBlieHre 0 HOPMAJIBHOM pacTpeieICHUU
6 I'eomeTpus
OnepupoBaTh  MOHATUSIMH: LUIUHAPUYECKAs  MOBEPXHOCTH,
6 oOpasyronue  HUWIMHAPUYECKOW  TMOBEPXHOCTH,  ITWJIMHJIP,
1
KOHUYECKast MMOBEPXHOCTH, oOpasyromue KOHUYECKOH
MIOBEPXHOCTH, KOHYC, ChepruiecKasi MOBEPXHOCTh
6.2 PacmoznaBaTh Tena BpameHus (IUIMHIDP, KOHYC, cdhepa u map)
6.3 OOBICHATH CIOCOOBI TTOTYYSHUS TEJI BpAIEHUS
6.4 Knaccudummposats B3auMHOe pacronoxenne chepsl v MITOCKOCTH
OnepupoBaTh TMOHATHSMM: IIAPOBOM  CErMEHT, OCHOBAaHUE
6.5

CCrME€HTAa, BbICOTA CCIrMECHTA, HIElpOBOﬁ CHOﬁ, OCHOBAHHC IIApPpOBOI'0
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CJI04, BBICOTA MIapoOBOro CJos, HIElpOBOﬁ CCKTOp

Boruncnsate o0beMbl U IUIOMIAAM TOBEPXHOCTEHM Tes BpallleHUs,

6.6

TCOMETPUICCKUX TEJ C TPUMEHEHUEM (HOPMYIT

OnepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK, BIUCAHHBIA B Cchepy U
6.7 ONMMCAHHBIA OKOJO cdepbl, chepa, BIHUCAHHAS B MHOTOIPAHHHUK

VI TEJIO BpaICHUS

BBIYUCIIATE COOTHOIICHUS MEXIY IUIOMIAJIMU TOBEPXHOCTEH W
6.8

o0beMaMu MOJAO0OHBIX Tell

N300paxkath wm3ydaemble (QUTYpBl OT PYKH U C NPUMEHECHUEM
6.9

IIPOCTBIX YEPTEIKHBIX HHCTPYMECHTOB

BBITIOJIHATE (BBIHOCHBIC) TUIOCKHAE YEPTEKHU M3 PUCYHKOB MPOCTHIX
6.10 00beMHBIX (QUTYp: BUI CBEpXY, COOKY, CHHM3Y; CTPOUTH CCUCHHS

TEJ BpallleHUs

W3BnekaTh, HHTEPIIPETUPOBATH U NMPE0OPa30BLIBATH HH(GOPMAIIHIO
6.11 0 IIPOCTPAHCTBEHHBIX r€OMETPUIECKUX durypax,

IPEJICTABICHHYIO HA YepTeXaxX U PUCYHKAX

[TpumensTh reoOMeTpUYEeCKUe bakThbI LTSI pelieHus
6.12 CTEPEOMETPUUECKUX 3ajJiad, MPEJIoaralonuX HECKOJIbKO IIaroB

pEIIeHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BrIMOTHATE ACHCTBUS CIIOKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB
6.14 Y YMHOXEHHSI BEKTOpa Ha YUCJIO0, OOBSICHATh, KAKUMU CBOMCTBaAMU

OHHM 00J1aJIat0T
6.15 [TpumeHsATh TpaBUIIO MapauieenuIeaa Py CI0KEHUN BEKTOPOB
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6.16

OnepupoBaTh  HOHATHSAMHU:  JIEKapTOBBl  KOOpAMHATHI B
OPOCTPAHCTBE, BEKTOP, MOJAYJIb BEKTOpPa, PABEHCTBO BEKTOPOB,
KOOpJMHATBl BEKTOpAa, Yrojl MEXAYy BEKTOpaMH, CKaJspHOe
OPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U  KOMILJIaHAPHbIE

BEKTOPBI

6.17

HaxoauTe cymMMy BEKTOPOB M MPOMU3BEICHHE BEKTOpa Ha YUCIIO,
YroJl MEXAY BEKTOpaMH, CKaJSIPHOE IIPOU3BEICHUE, PACKIIAIbIBATD

BCKTOD IO ABYM HCKOJIJIMHCAPHBIM BCKTOPaM

6.18

3ajaBaTh IUIOCKOCTh YpaBHEHHEM B JE€KapTOBOM CHCTEME

KOOpJIMHAT

6.19

Pemiath HpOCTCﬁHIPIC reOMCTPHUYCCKUC 3ala4u Ha IMPUMCHCHHUC

BCKTOPHO-KOOPAUHATHOI'O MCTOAd

6.20

Pematsp 3aJadru Ha J0Ka3aTCIILCTBO MAaTCMAaTHUYCCKHUX OTHOIIICHU U
N HaXO0XICHUC TCOMCTPUYCCKUX BCIWYUH II0 o6pa3uaM NN
aJiropuTMaM, IIPUMCHAA H3BCCTHBIC MCTOAbBI IIpU PCIICHUU

CTaHAapPTHBIX MAaTCMAaTHYCCKHX 3a1a4

6.21

[IpuMenATs pOCTENIIME MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IPHU PEIICHUH CTEPEOMETPHUECKUX

3aJa4

6.22

[IpuBoaMTE mnpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJE U KU3HU, PACIIO3HABATH NPOSBICHUE 3aKOHOB T'€OMETPUU

B UCKYCCTBE

6.23

[IprMeHAT TONYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH
peallbHbIE CUTyallMM W TPUMEHATh W3YyYEHHBIE TIOHATUS B
mpoliecce MOUCKa PEIICHUs] MaTeMaTU4YeCKu CHOopMyIHpOBaAHHOUN

HpO6JI€MBI, MOACIUPOBATE PCAJIBHBIC CHUTyallMM Ha  A3BIKC
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T€OMETPUH, HCCIIEI0BATh IIOCTPOCHHBIE MOJEIN c
VCIIOJIb30BAHUEM T€OMETPUUYECKUX MOHSATHM M TEOpEM, ammapara
anreOpbl, pemarh MNpPaKTUYECKUEe  3aJadyd, CBA3aHHBIE C

HaXOXJICHUEM I'€COMCTPUUCCKUX BCIIMYNH

[TpoBepsiembie dneMeHTHI conepskanust (11 kace)

Kon [IpoBepsieMblid 3IIEMEHT COIEPKAHUS

1 Uucna v BEIYUCICHUS

1.1 HarypanbHbie u nienbie yncna. [I[pu3Haky 1eIMMOCTH HETbIX YUCET

1.2 Crenens ¢ paluoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIEHU

1.3 Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPUPMBI

2 YpaBHEHUS U HEPABEHCTBA

2.1 [IpeoGpazoBaHne BBIPAXKEHUI, COACPIKAIINX JOTrapUPMBI

’ 5 [IpeoGpazoBanue BhIpaK€HUM, COAEPKAUIUX CTENEHU C PalMOHATBHBIM
' NOoKa3aTelemM

2.3 [IpuMepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB

2.4 [loka3arenbHble YpaBHEHHS U HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHUS 1 HEPABECHCTBA

26 Cuctembl JUHEHWHBIX ypaBHEHHU. PelleHwe mNpuUKIaIHBIX 3a7a4 C
. MIOMOUIIBIO CUCTEMBI JIMHEUHBIX YPABHEHUM

2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI U HEPABEHCTB

[IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PELICHHIO
2.8 MaTeMaTH4eCKUX 3a7ady U 3a7a4 W3 Pa3IUYHbIX 00JIacTel Hayku u

peaTbHOU KU3HU
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OyHKIMHU U rpaduKu

Oyukius. llepuoguueckune ¢ynkuuu. [IpoMeXyTKM MOHOTOHHOCTHU

3.1 ¢ynkuun. Makcumymbl U MHUHUMYMbl ¢GyHKuMd. Haubonbiiee u
HauMeHblIee 3HaueHNe QyHKIMU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpaduKu
3.3 [loka3arenbHas u norapupmMuyeckasi PyHKIUU, UX CBOMCTBA U Tpaduku
Ucnonb3oBanue rpadukoB GYHKUMA I8 pELICHUsS YpaBHEHUU W
3.4
JUHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (PYHKIMI s MCCIEIOBAaHUS TPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOPbIE BO3HHKAIOT MPU PEUICHUHU 3a]ad U3 JIPYrux
y4eOHBIX IPEIMETOB U PEANIbHON KUZHU
4 Hauana matemarnueckoro aHainsa
4.1 HenpepoiBuble GhyHKIIMKA. MeTo1 MHTEPBAIOB JIJIsl PEIICHNs HEPABEHCTB
IIpousBonnas Qynkiuu. ['eoMmerpuueckuéi u  (HUINYECKHN  CMBICT
4.2
MIPOM3BOTHOM
[IpousBojmHble d3MeMEeHTapHBIX (PyHKIHMN. DOpMYIbl  HAXOXKJICHHS
4.3
IPOU3BOHON CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIMI
[Ipumenenne  MPOW3BOAHOW K  HCCIENOBaHWI0O  (QYHKIUA  Ha
4.4 MOHOTOHHOCTh W  JKCTpeMyMbl. HaxokneHue HamOONBIIETO W
HaMEHbIIETro 3HaYeHHs (PYHKIIMU HA OTPE3Ke
[IpuMeneHue MPOU3BOJHON I HAXOXKACHUS HAWIYYIIETO pPEUIeHUs B
4.5 NPUKIAIHBIX 337a4aX, JUIsl ONPEEIICHHs] CKOPOCTH IpoLecca, 3aaHHOrO
dbopmynoi uinm rpagukom
4.6 [TepBooOpa3znas. Tabnuia nepBooOpPa3HBIX
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4.7

Wurerpan, ero reoMerpuueckuii u (U3MUEeCKUil CMbIC]I. Bpruucienue

uHTerpana no popmyne HerotoHa - JleiiOHuma

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucnoBslie XapaKTCPpUCTHKH CJIy‘IB.fIHBIX BCJINMYHH: MAaTEMAaTHYCCKOC
OXXHUAaHUC, AUCIICPCUA MW CTAHJAPTHOC  OTKJIIOHCHUC. HpI/IMCpBI
MPUMCHCHUA MATCMATUYCCKOTO OXHUAAHUA, B TOM YHUCIIC B 3aJJadaX H3
HOBC@IIHGBHOﬁ KHU3HU. MareMaTuuecKkoe OXHNIAaHHC 6I/IHapHOI>'I
cnyqaﬁHoﬁ BEJIMUYMHBLI. MaTemMaTu4eckoe OXKHNITAHNUC CYMMBI CﬂyqaﬁHBIX
BEJIMUMH. MaTtemaTuueckoe OXKUIAaHUC U JUCIICPCUSA TCOMCTPUUICCKOTO U

OMHOMMAIILHOTO paclpeeIeHH

5.2

3aKOH OOJIBIIMX YHCEI H €ro POJIb B HAYKC, IIPUPOAC H O6HICCTBC.

Br16opouHbIii MEeTO UCCIE0BAHUN

5.3

HpI/IMepI)I HCTIPCPBIBHBIX CJIyLIaI\/JIHBIX BeanuuH. IIoHATHE O MIOTHOCTHU
pacipcaciCHus. 33,[[21‘{1/1, IMPUBOIAINUC K HOPMAJIBHOMY PACIIPCACIICHHUTO.

[lonstue o HOpMAJIbBHOM pPaCIIpCaAcICHNN

I'eomeTpus

6.1

[unuHapudeckass  MOBEPXHOCTh,  OOpa3ylolMe  MIIMHAPUYECKON
NOBEPXHOCTH, OCh  UWJIMHIPUYECKOW  MOBEpXHOCTU. Llummuap:
OCHOBaHHMS W OOKOBas IMMOBEPXHOCTh, 0Opa3yromiass U OCh, IJIOMIATh

OOKOBOM U TIOJIHOW TTOBEPXHOCTH

6.2

Konunueckas moBepXHOCTh, 00pa3yoIue KOHUYECKOW TTOBEPXHOCTH, OCh
¥ BEpIIMHA KOHUYECKON moBepxHOCTU. KoHyC: OCHOBaHWE W BEpIIMHA,
oOpasyrommass M OCbh, IUIOIIAJh OOKOBOWM M TIOJIHOW ITOBEPXHOCTH.
VYcedeHHbI KOHYC: 0Opa3yromue W BBICOTA, OCHOBAaHMS M OOKOBas

MOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paanyc, 1MameTp, MIoIalb MOBEPXHOCTH CPEPHI.
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B3aunmHoe pacnonoxenne cepsl U IIOCKOCTH, KacaTellbHas IJI0CKOCTh

K cdepe, iomaab chepsl

6.4

N300paxkeHne Ten BpalleHHs Ha IUIOCKOCTH. PasBepTka munuHapa u

KOHYyca

6.5

KoMOuHanuy Tten BpalieHuss M MHOTOTPaHHUKOB. MHOrorpaHHUK,
ONMMCAaHHBIA OKOJNO cepbl, chepa, BIUCAHHAS B MHOTOIPAHHUK, WU

TEJIO BPAIICHUS

6.6

[Tonsitue 06 odwveme. OcHOBHBIE CBOMCTBA 00BeMOB Teil. Teopema 00
o0BeMe MPSIMOYTOJIBHOTO Mapajiesienumnea u ciaeacTsus u3 nee. O0beM

IWIMH]Ipa, KoHyca. O0beM 1mapa u miomaib cQepbl

6.7

[TogoOnbie Tenma B mpocTpaHcTBe. COOTHOLICHHS] MEXIY TUIOMIAISIMU

HOBerHOCTeﬁ, o0beMaMu HOI[O6HBIX TCJI

6.8

Ceuenus nminuHapa (MapauiebHO U MEPIEHIUKYISPHO OCH), CEYEHUs
KOHyca (TmapajuieibHO€ OCHOBAaHHUIO M IPOXOJIAINEE Yepe3 BEPIIUHY),

CEYCHHMs I1apa

6.9

Bektop Ha miockoctd M B mpocTtpaHcTBe. (ClIOKEHUE U BBIUUTAHHE
BEKTOPOB. YMHOJKEHUE BEKTOpa Ha 4YMCJO0. Pa3noxxkeHue BekTopa Mo
TPpEM HEKOMIUIaHApHBIM  BekTopam. [lpaBuno mapauienenunena.
Pemienne 3agay, CBSA3aHHBIX C TNPUMEHEHUEM IMPaBUI JEUCTBUM C

BEKTOpaMu

6.10

[IpsamoyronpHas cucremMa KOOpAMHAT B IpocTpaHcTBE. KoopauHatsl
BekTopa. [Ipocreiimue 3amaun B KOOpAMHATAX. YTOI MEXIY BEKTOPAMHM.
CkansipHoe MpOU3BEJACHUE BEKTOPOB. DBbpIuMClieHHE YITIOB MEXAY
OpSAMBIMM M IUIOCKOCTAMHU. KOOpPAMHATHO-BEKTOPHBIM METOJA IpPH

PCHICHUH I'COMETPHUICCKHUX 3a4a4
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JUIs pOBENEHUsT €IUHOTO TOCYJapCTBEHHOIO HK3aMeEHa 110 MaTeMaTHKe (naiee -
EI'D mo MareMaTuke) HMCHOIB3yeTcs MepeueHb (KOAu(UKATOp) MPOBEPSIEMBIX
TpeOOBaHUI K Pe3yJibTaTaM OCBOECHHS OCHOBHOHM 00pa30BaTebHOM MpPOrpaMMBbI
cpenHero odiero oopa3oBaHus U AJIEMEHTOB coaepskanus. [Ipu nposenenun EI'D
o MaTeMaTuke 0a30BOro ypoBHsA M3 mnepedHs (koaudukaropa) BbIOMparoTCs
NO3UIMM, COOTBETCTBYIOIUE (eaepanbHON paboueil mporpaMMme Mo MaTeMaTHKE

(6a30BbBIN YpPOBEHbD)

[Tposepsiembie Ha EI'D mo maremaTtuke TpeOoBaHMs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl

CpeaHero oo0IIero 0opa3zoBaHusl

KO}I HpOBepﬂeMBIe Tpe60BaHI/I$I K IMPCAMCTHBIM PEC3yJjIbTaTaM OCBOCHUSA
IMPOBCPACMOT O OCHOBHOM O6paSOBaT€JILHOI71 nporpaMmbel  CpCaHCTO O6III€FO

TpeOoBaHus | 00pa30BaHUS

1 Bnagenne wmetomamm 0Ka3aTENbCTB, aJlTOPUTMAMHU PEIICHUS
3a1a4;, yMeHHe (QOpPMYyIUpOBaTh W ONEPUPOBATH TOHATHUSIMU:
oTpeieNieHNe, aKCMoMa, TeopeMa, CIIeACTBHE, CBOWCTBO, MPHU3HAK,
JI0Ka3aTeNIbCTBO, PaBHOCHIBHBIC (DOPMYIUPOBKH; MPUMEHSTH HX;
yMeHue  (GopMyaupoBaTh OOpaTHOE W MPOTHUBOIIOJIOKHOE
yTBEpXKJEHUE, TPHUBOIUTH  TPUMEPBl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ] MaTeMaTHYeCKOW WHIYKIIMU; TPOBOIUTH
JIOKa3aTeIbHbIE PACCY)KIICHUS TPU PEIICHUW 3a]ad, OlLICHUBATH
JIOTUYECKYIO TMPABUIBHOCTh PACCYXKIICHUI; YMEHHE OTEePUpPOBATH
NOHSITHSIMU:  MHOXECTBO,  IOJAMHOXKECTBO, OTEpPAllMH  HAaJ
MHOKE€CTBAMH; YMEHHE HCTIOJIb30BaTh TEOPETHKO-MHOKECTBECHHBIN
ammapar i ONHMCAHHS PEATbHBIX TPOIECCOB W SIBICHUW WU TIpHU
peIIeHuy 3aaad, B TOM YHCIIe U3 JAPYTHX y4eOHBIX MPEIMETOB;
yYMEHHE OIMEepPUPOBATh MOHATUSAMH: Tpad, CBI3HEIN Tpad, IepeBo,

IUKII, rpad Ha MJIOCKOCTH; YMEHHE 3aJlaBaTh M OMHUCHIBATH rpadbl
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pa3IUYHBIMU CHOCOOAMU; HCHOJb30BaTh TIpadbl MPU PEILICHUH

3aaa4d

YMeHHE OmepHpoBaTh NOHATHUAMH: HATYpPaJIbHOE YHCIIO, LEN0E
YUCJIO, CTENEHb C LEIbIM IOKa3aTeleM, KOPEHb HATypaJbHOU
CTEIIEHH, CTENEHb C PAlUUMOHAIbHBIM IIOKA3aTEJIEM, CTEIEHb C
JEHUCTBUTENBHBIM MOKA3aTeNeM, JIorapudm 4uciia, CHHYC, KOCUHYC
M TaHIE€HC TMPOU3BOJIBHOTO 4YHUCJIAa, OCTaTOK II0 MOZYIIIO,
palMOHAJBbHOE YHCIO, HWPPALUOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHBIX, LENbIX, PAlMOHAIBHBIX, JAEHCTBUTEIIBHBIX YHCEN;
yYMEHHE UCTOb30BaTh MPU3HAKU JETUMOCTH, HAUMEHbBIINN 001N
JIeNUTENh U HauMeHblIee o01iee KpaTHoe, anroputM EBkinaa npu
pelIEHNH 3a/a4d; 3HAKOMCTBO C PA3JIUYHBIMU MO3ULIHUOHHBIMH
CUCTEMAMHU  CUMCIICHHMS; yMEHHUE  BBIIOJHATH  BBIYHCICHUE

3HAUCHUN WU Hp606paBOBaHI/I}I BLIpa}KGHI/Iﬁ CO CTCIICHAMHU H

norapupmMamu, npeoOpazoBaHuUs JIpOOHO-PaMOHATEHBIX
BBIPAKCHUI; yMEHUE OIepupoBaTh TIOHSATHSIMU :
MIOCJICIOBATEIIBHOCT, apumMeTnIecKas nporpeccus,
reoMeTpuIecKast mporpeccus, OECKOHEUHO yOBIBaroIas
reoMeTpUYecKas IPOTPECCHs; yYMCHHE 3a/1aBaTh

MOCJIEIOBATENIBHOCTH, B TOM YHCJIE C MOMOUIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHUE ONEPUPOBATH MOHITHIMU: KOMIUIEKCHOE YHCIIO,
CONpPSKEHHBIE  KOMIUIEKCHBIE YHCIIa, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO 4Wcia, (opMa 3amuch KOMIUIEKCHBIX —YHCEl
(reoMeTpuyeckasi, TPUTOHOMETpPUYECKass M  airedpamyeckas);
YMETh MPOU3BOIUTH apu(METHUECKUE AEHUCTBUS C KOMIUIEKCHBIMU
YuClaMUu; MOPUBOAUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX
YUCeJ; ONEpUPOBaTh MOHATHSAMU: Matpuma 2 X 2 m 3 x 3,

OoIIpCACINUTCIIb MATPUILIbI, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICI OIpCACIUTCIIA
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YMmeHnue OIepUPOBAThH MOHATUSAMH: panMoHaJIbHbIE,
UppalMOHAJIbHbIE, MOKa3aTelIbHbIE, CTETICHHBIE,
aorapupmMuyecKue, TPUTOHOMETPUYECKHE ypaBHEHHUS u
HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEepUpPOBATh MOHATHIMMU:
TOXKIECTBO,  TOXAECTBEHHOE  IpeoOpa3oBaHUE,  YypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB, PABHOCUIBHOCTh
YpaBHEHHI, HEPAaBEHCTB W CUCTEM; YMEHHE peulaThb ypaBHEHUS,
HEPABEHCTBA W CHUCTEMBbI C TMOMOIIBIO PA3NUYHBIX MPUEMOB;
pemarb ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBbI C IapaMeTpoOM;
NPUMEHSTh YPAaBHEHMsI, HEPABEHCTBA, UX CHCTEMBbI ISl pEIICHUs
MaTEeMaTUYECKUX 3a7a4 U 3a/lay U3 pa3iu4HbIX 00JiacTel HAyKu U

pEATBbHOU )KU3HU

YMeHre onepupoBaTh MOHATUAMH: (QYHKIIHS, YETHOCTh (PYHKIIWH,
NEPUOJUIHOCTD byHKINH, OTPaHUYEHHOCTD byHKINH,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (YHKIMH, HAauOoJblIee U
HauMEHbIIIee 3HAUeHUs (YHKIUU Ha MPOMEXKYTKE, HEmpepbhIBHAS
dbyHKIMA, acuMOTOTHl Tpaduka (QYHKIMUA, TepBas U BTOpas
POM3BOJIHAA (DYHKIIMH, T€OMETPUUECKU W (PU3NYECKUN CMBICI
IIPOU3BOHOM, MEpBOOOpa3Has, ONPEICICHHBIA HHTETpal; YMCHHUE
HAaXOAUTh ACHUMMOTOTHI Tpaduka (QYHKIUU; yMEHHE BBIUYUCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YaCTHOTO U KOMIIO3HUIIUU
GbyHKIIMH, HAaXOIWTh ypaBHEHHWE KacaTelpHON K Tpaduky
GyHKIIMK; yMEHHE HaXOAWTh MPOU3BOAHBIC DIIEMEHTAPHBIX
GyHKIMHA; ~ yMEHHWE  MCIOJIb30BaTh  MPOW3BOJIHYIO  JJIS
UCCIIeIOBaHUs (PYHKIMH, HAXOAUTh HAUOOJBITNE W HAUMEHBIITHE
3HaueHUs (QYHKIUNA; CTPOUTh TpaQUKH  MHOTOWIEHOB C
UCTIOJIb30BaHUEM ammapara MaTEMaTHIECKOTO aHaIM3a;
MPUMEHSTH TPOU3BOIHYIO JIJIST HAXOKICHUS HAMITYUIIETO PEIICHUS

B IIPHUKIAAHBIX, B TOM YHCJIC COOHAIIBHO-3KOHOMHUYCCKUX H
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dbu3nYecKkux 3ajayax; HaXOIUTh IUIOWIAAU U O0BEMBI QUTYp C
MOMOIIBI0 HHTETpajia; MPUBOJIUTH MNPUMEPHI MATEMATUUYECKOTO

MOJIEJIMPOBAHMSI C MOMOIIBIO UG (hepeHnaIbHbIX YPAaBHEHHM

YMeHue onepupoBaTh MOHATUSAMU: rpaduk (yHKUUU, OOpaTHas
byHkuuMsA,  KoMno3uuus — QYyHKUMWA,  JUHEHHas  QyHKIu,
KBaZipaTU4yHas (yHKLUUS, pauudoHanbHas (YHKUMS, CTENeHHAs
byHKUMA, TPUTOHOMETPUYECKHUE dbyHKIMH, oOpaTHbIe
TPUTOHOMETPUYECKUE byHKUMY, nokasareabHas u
gorapupmuyeckas  (QyHKUMH; yMEHHUE  CTPOUTh  Tpaduxu
U3YYCHHBIX (YHKIUN, BBIMNOJIHATH MpeoOpa3oBaHus TpaduKoOB
GyHKIMNA, MCHONB30BaTh TpapUKU JUIsl U3YUYEHHUS MPOLECCOB U
3aBUCUMOCTEH, TMpU peIIeHHH 3a7ad U3 JAPYTUX YydeOHBIX
NPEeIMETOB U 3aJa4y M3 PEabHOM JKU3HU; BhIpaXkaThb (opMyiamu
3aBHCHUMOCTH MEXIy BEIMYMHAMH; HCIOJb30BaTh CBOMCTBA H
rpaduku QyHKIUHN 71 pelieHns ypaBHEHUM, HEPaBEHCTB U 3aJ]a4
C TnapaMeTpaMy; H300pakaTh Ha KOOPAMHATHOW IJIOCKOCTHU

MHO>KECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U KX CUCTEM

YMeHue peliatb TEKCTOBBIE 3aJayd Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOLEHTHI, TOJIM M 4YacTd, Ha JBWKEHUE, paboTy, CTOMMOCTh
TOBapOB W YCIyr, HAJOTH, 3a7a4d W3 O0O0JIaCTH YIpaBICHUS
JUYHBIMU U CEeMEHHBIMH (DMHAHCAMH); COCTABISTH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBbI IO YCIIOBHUIO 3aJ1a4H,
MCCIIEI0BATh MOJIyYEHHOE pelieHue 151 OLICHUBATH
NPaBAOMOAO0OHOCTh  PE3yJbTAaTOB;  YMEHHE  MOJEIHPOBATH
pealibHbIE  CHUTYyalluM Ha S3bIKE MATEMATHKH;, COCTaBIATH
BBIPAXKCHHS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3a7]a4i, MCCIEN0BaTh IMOCTPOCHHBIE MOJEIH C HCIOJb30BAHUEM

amnrmnapara ajareOpbl, MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yibTaT
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YMeHue omnepupoBaTh MNOHATHSMHU: CpelHEEe apupMETHYECKOe,
MeauaHa, HauOosbllleeé M HAaMMEHbLIEe 3HAYeHUs, pa3max,
JUCHIEPCHs], CTAaHJAPTHOE OTKJIIOHEHUE YHMCIIOBOTO Habopa; yMEHHE
U3BJIEKaTh, HHTEPIPETUPOBATH UH(POPMALIKIO, TIPEICTABIEHHYIO B
TabiMLaX, Ha AuarpaMMax, rpaukax, OTpPa’Kalollyl0 CBOMCTBa
peanbHbIX MPOLECCOB W SBJICHUI; MPEICTaBIATh HHPOPMALUIO C
NOMOIIBI0 TaOJIMIl M JWarpaMM; HCCIEAOBATh CTAaTUCTHUYECKHE
JaHHBIE, B TOM YHUCJI€ C MPUMEHEHHEM TrpaduyecKux METOJIOB U
AJNIEKTPOHHBIX CPEJCTB; TIpapUUYECKH HCCIAEA0BaTh COBMECTHBIE
HAOJIIOIEHHUSI C TIOMOIIBIO JMarpaMM paccerBaHUsl U JIMHEHHOMN

perpeccun

YMeHue onepupoBaTh MOHATUSAMU: CIyYAWHBIMA ONBIT U CIy4alHOE
coOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITHSI; YMEHUE BBIYHUCIIATH
BEPOSATHOCTh C  HUCIIOJIB30BAaHWEM  TpaUUYeCKUX  METOJOB;
OPUMEHATh (OPMYJIBI CIOKEHUS W YMHOXXEHHS BEPOSITHOCTEH,
dbopMmyny  momHOM  BeposiTHocTH,  dopmyny  bepHymm,
KOMOMHATOpHBIE (akThl M (OPMYJIBI; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHH; YMEHUE ONEPUPOBATh MOHATUAMHU: ClIydyaiiHas
BEJIMYMHA, pPAacCIpelesICHUE BEpPOSATHOCTEM, MaTeMaTU4YECKOe
O0XXUJAHHUE, AUCIEPCUS U CTAHIAPTHOE OTKJIOHEHUE CIy4allHOU
BEJIMYUHBI, QYHKIIMH PACTIPEICIICHNS U TUIOTHOCTU PAaBHOMEPHOTO,
MIOKA3aTEeJIbHOIO W HOPMAJIIBHOTO  PACIpPENCIICHUN; YMEHHUE
MCIIOJIb30BATh CBOMCTBA U3YUYEHHBIX PACIPEICIICHUN ISl PELICHUS
3a/1a4y; 3HAKOMCTBO C TIOHSATHSMU: 3aKOH OOJIBIITUX YUCEN, METOBI
BBEIOOPOYHBIX  HWCCJICJOBAHMM, YMEHHWE TMPUBOJUTH TPUMEPHI
NPOSIBIICHUS  3aKOHA  OOJBIIMX YUCEd B TPHUPOAHBIX U
OOILIECTBEHHBIX SIBIICHUSIX; YMEHHE OINEpUPOBATH MOHSATUAMMU:
COYETaHHUE, MEpECTaHOBKA, YUCIIO COYETaHUM, YUCJIIO0

nepecTaHoBOK;  OuHom  HploTOHa;  yMeHHWE  MPUMEHSTh
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KOMOMHATOpHBbIE (DaKThl M PACCYXKACHHUS Il pEUIeHUs 3a/ad;
OLICHMBATh BEPOATHOCTU  PEAIbHBIX COOBITHI; COCTaBISATH
BEPOSITHOCTHYIO MOJENb W HHTEPIPETUPOBATH IOJYYEHHBIN

pe3ynbTar

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, MHpsiMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4d, BEJIWYMHA YIJIA, IUIOCKHHA Yrod,
JBYTPaHHBIM  yrojl, TpeXrpaHHBIA Yroj, CKpeUulMBarolIuecs
npsiMble, MapauIeIbHOCTh W TMEPHEHIUKYISIPHOCTh MPAMBIX U
IUIOCKOCTEH, Yrojl MEXAY NpSIMbIMH, YTOJd MEXKIy MpsSMON H
IUIOCKOCTBIO, YTOJI MEXKY TIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHHE MEXKAY MPSMBIMHU, PACCTOSHHE MEXIY
IUIOCKOCTSIMU;, YMEHHME HCIOJb30BaTh NPH PEIICHUU 3ajaad
U3y4YeHHbIE (PAaKThl U TEOPEMBI TUIAHUMETPUM;, YMEHHE OIICHUBAThH
pa3mepsl 00BEKTOB OKpY>KaroUIero MUpA; CTPOUTH
MaTeMaTHYECKNUE MOJIENN C MOMOILIBIO TEOMETPUUECKUX MTOHATUNA U

BCIIMYHWH, pCIIAaTh CBA3aHHBIC C HUMHU IIPAKTHYCCKUC 3a a9

10

YMeHue omnepupoBaTh MOHATHAMH: IUIOMAAb (UTyphl, 00BEeM
¢burypsl, MHOTOTPAHHHK, NPAaBWIHHBIA MHOTOTPAHHHK, CEUYCHHE
MHOTOTpaHHHKa, KyO, TapajjieNienunen, Mpu3Ma, MUpamMuia,
durypa m moBepXHOCTh BpaIllCHUS, MWIWHIP, KOHYC, map, chepa,
wionanab cepsl, IJIOMAIb MMOBEPXHOCTH MHUPAMUIBI, TPU3MBI,
KOHYCa, OWIMHIPA, 00beM KyOa, MPSAMOYTOJIBHOTO
napaiesienuIe 1a, MMPaMuIbl, TPU3MBI, IIWIHHIPA, KOHYCa, 11apa,
pa3BepTKa TOBEPXHOCTH, CEYEHUS KOHyca H©  IWIWHIPA,
napajijieibHbIe OCH WM OCHOBAHWIO, CEUEHHWE Iapa, TUIOCKOCTH,
Kacarormascsi chepsl, MIIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHHKa, W300pakaTh MHOTOTPAHHUKH, QUTYPBI U

IMOBCPXHOCTH BpalllCHHA, NX CCUCHHA, B TOM 4YHCJIC C IIOMOIIBIO
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ANEKTPOHHBIX  CPEACTB;  YMEHHE  IPUMEHATH  CBOMCTBa
reOMETpUYECKuX  (Uryp, CaMOCTOSITENbHO  (POPMYyJIUPOBATH
ONpeNeNeHus] U3y4aeMblX (Uryp, BBIABUTaTh THUIOTE3Bl O
CBOICTBax U MpHU3HAKaX I€OMETpUYECKUX (Uryp, oOOCHOBBIBATH
WIM ONPOBEpPraTh MX; YMEHHE MPOBOAUTH KilacCUpUKALMIO HUryp
IO  pa3jgu4HbIM  NpU3HAKaM,  BBINOJHATH  HEOOXOJMMBbIE

JOIIOJTHUTCIIBHBIC TTOCTPOCHUA

11

YMeHre omnepupoBaTh IMOHSATHSIMH: JIBHOKCHHE B IPOCTPAHCTBE,
napajyIeIbHBIA ~ TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH | B
NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHWe MOM00US, MOIOOHBIC
(GUrypsl; yMEHHE paclo3HaBaTh pPaBHBIC W 10JI00HBIC (QUTYpHI, B
TOM YHCJIE B TPHUPOJIE, UCKYCCTBE, apXHTEKType; HCIIOIh30BaTh
IrCOMETPUYCCKUE OTHOIICHHS IPU PEHICHUW 3ajadv;, HaxOJIUTh
T€OMETPUYECKUE BEIUYHMHBI (JUTMHA, YroJI, IUIOMaab, 00BeM) TpH
pelIeHn 3a1ad U3 APYruX Y4eOHBIX MPEJAMETOB U U3 pPEaNbHOM
KU3HU; YMEHHE BBIYHCIISATh T€OMETPHYSCKHE BEIMYUHBI (IJIMHA,
yroj, IUIOMIAb, OOBEM, IUIOMIA[b IOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIe (OPMYJIBI M METOIbI, B TOM 4YHCIE: IUIOIIAIb
TIOBEPXHOCTH THPaMHUIbI, MPU3MBI, KOHYCa, IMIMHAPA, TUIONIAIb
cheprl; 00beM KyOa, MPSMOYTOJBHOTO Mapaljie/IenHIena,
MUPAMUIBI, TPU3MBI, IUIUHAPA, KOHYCa, IIapa; YMEHUE HAXOIUTh

OTHOIICHHE 00HEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATUSIMU: TMPSMOYTOJbHAs CHCTEMA
KOOpJIMHAT, BEKTOpP, KOOPJMHATHI TOUKH, KOOPJMHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOpa Ha YHCIO, Pa3lioKeHUe
BEKTOpa 10 0a3ucy, CKaJsipHOE MPOU3BEIAEHUE, BEKTOPHOE
MPOU3BENICHUE, YTOJ MEXAY BEKTOpAMH; YMEHHE HCIOIb30BaTh

BEKTOPHBIM W KOOPJAMHATHBIA  METOA  JUIS  pELICHUs
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reOMETPUYECKUX 3a7a4 U 3a/1a4 JPYIHX y4eOHbIX IPEAMETOB

13

YMeHue BbIOMpATh NOAXOASIIMNA METOA ISl PELEHUs 3a/1ayu;
IIOHMMAaHNEe 3HAYMMOCTH MAaTE€MaTUKU B U3YUYECHHUU IIPUPOAHBIX U
OOILIIECTBEHHBIX MPOLIECCOB U SIBJICHUW; yMEHUE pAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMaTHUKA B  HCKYCCTBE, YMEHUE
IIPUBOJUTHL IPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUNCKON U

MHUPOBOU MaTeMaTUYECKON HayKU

IlepeyeHb 31EMEHTOB coaepKaHus, MpoBepsieMbIx Ha EI'D

I10 MaTCMAaTUKC

Kon [IpoBepseMblii 3EMEHT COJIEPKAHUS

1 Uwucna v BEIYUCICHUS

1.1 Hatypanbhbie u nenbie uncia. [Ipu3Haku qe1MMoCcTy HEeabIX YUCel

1.2 Pannonansupie uucina. OOBIKHOBEHHBIE U JECATUYHBIE  JpoOH,
IIPOIICHTHI, 0ECKOHEYHBIC MIEPUOTUUCCKHUE APOOH

1.3 ApudmeTndyeckuii KOpeHb HaTypalbHOW cremeHu. JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYpaJIbHOU CTETICHH

1.4 Crenenp ¢ 1enapiM  mokazaresneM. CTeneHb ¢ paldOHAIbHBIM
noka3atesnem. CBoiCTBa cTeNeHU

1.5 CuHyc, KOCMHYC Y TaHIF€HC YHMCJIOBOTO aprymMeHTa. ApKCHUHYC,
ApPKKOCHHYC, apKTaHT'€HC YKCIOBOT0 apryMeHTa

1.6 Jlorapudwm uncna. JleciTHIHBIE U HATYpPaATbHBIC JTOTAPUPMBI

1.7 JlelicTBUTENbHBIE quca. ApudmeTtnyeckue onepanuu c

HeﬁCTBHTeHBHBIMH quCJIaMH. HpI/I6J'II/I)KeHHI>IC BBIYMCIICHUA, IIpaBHJIa

OKPYIJICHUA, ITPUKNAKA U OICHKA PC3YyJibTaTa BBIYMCJICHUMN
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1.8

[IpeoOpazoBaHue BhIpaKEHUI

1.9 KommuiekcHble uncna

2 VYpaBHEHMS U HEPABEHCTBA

2.1 [enwie u ApoOHO-palIIOHANIBHBIE YPABHEHUS

2.2 HppanmoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuyecKkue ypaBHEHUS

2.4 [loka3aTenbHble U JorapuPMUUEcKUe ypaBHEHHUS

2.5 Ienwie 1 APpoOHO-paIIMOHAIBHBIC HEPABEHCTBA

2.6 HNppanmoHanbHble HEPAaBEHCTBA

2.7 [Toka3atenbHble U JIorapudmMuuecke HepaBeHCTBA

2.8 TpuronoMmerpuieckre HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU

2.11 Marpuua cuctemsbl JIUHEUHBIX ypaBHEHUN. OTIpeaeInTeNIb MAaTPHILIbI

3 OyHKIMK B rpaduKd

3.1 Oynkmus, crmocodsl 3amanus QyHknuu. ['padux ¢ynkmmu. B3anmuo
oOpatHbie ¢(yHkuuu. YetHole u HedeTHble (yHKumMu. [lepuommueckue
byHKIIH

3.2 OO6mactp ompeneneHUss W MHOXECTBO 3HaueHWd ¢GyHkuuu. Hymwm

byHKIUY. [IpomexyTku 3HAKOITOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (QYHKIMU. MaKCUMyMbl W MHUHUMYMBI (YHKIUH.

HauGonbiiee n HauMeHsblee 3HaUeHHEe QYHKIIMU HA TTPOMEXKYTKE
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3.3

CreneHHas (QyHKUMS C HaTypaJbHbIM M LEJbIM TIOKa3aTeneM. Ee

cBoiicTBa u rpaduk. CoiicTBa U rpaduK KOpHS N-Oi CTENEHU

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKu

3.5 [loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U Ipaduku

3.6 Touku paspbiBa. AcuMnToThl rpadpukoB pyHkuuid. CBoiicTBa (HyHKUIHMH,
HENPEPHIBHBIX HA OTPE3Ke

3.7 [locnenoBaTenbHOCTH, CIOCOOBI 3aaHUS TOCIE0BATEIbHOCTEN

3.8 Apudmernyeckas U reoMmerpuyeckas nporpeccuud. @opmyina CIOXKHBIX
POLIEHTOB

4 Hayvana Mmarematrnueckoro aHamusa

4.1 [IpousBoanas pynkuuu. [Ipon3BoHbIE 3€MEHTAPHBIX (YHKIIMHA

4.2 [IpumMeHeHne  TPOM3BOJHOW K  HMCCIEJOBAaHHIO  (QYHKIMHA  Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxnaenwe HauOosbliero u
HalMEHbIIEro 3HaYeHUs! (PYHKIIMU HA OTPE3Ke

4.3 [TepBooOpa3nas. MuaTerpan

3) MHOX€ecCTBa U JIOTHKA

5.1 MHoxecTBO, omnepauud HajJ MHOXKecTBaMu. Jluarpammbl Oinepa -
Benna

5.2 Jloruka

6 BeposTHOCTh M cTaTUCTHKA

6.1 OnucarenbHasi CTaTUCTHUKA

6.2 BepositHOCTD
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6.3 KomOunatopuka

7 I'eomeTrpus

7.1 @urypsl Ha IIIOCKOCTH

7.2 [IpsiMbIE€ U TIJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu

7.4 Tena 1 NOBEPXHOCTH BpPAILLICHUS

7.5 KoopauHnaTel 1 BEKTOpPEI

4. TemaTu4ueckoe MJIaHUPOBAHHE

«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

No | Tema Kon | DnexkrpoHHbie
uye | oOpa3oBaTelbHBIE PECYPCHI
CTB
0
qac
OB
10 kaace 68
1 | MHoxkecTBa pannoHaabHbIX | 14 | DOP Anre6pa 10 xmacc, 11
U 1eliCTBUTEIBHBIX yuceJs. KJ1acc
PauuonanbHbIe YPaBHeHUs 000 «AKnace»
1 HEPaBEHCTBA
20P «EnunbIi
rOCyIapCTBEHHBIN
sKk3ameH. | 1 KJIacc.
MaremaTtrka

000 «iIKnacc»
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S0P «d cmam  EI'D.
MartemaTtuka»
AO N3nareancTBO

«IIpocseuienue»

«Jlomarmaue 3aaHU.

Anrebpa 10-11 xmacey.

AO N3nareascTBO
MIPOCBEIICHUE

Tpenaxep «Obnako
3HAHUN)) MaremaTtuka
10,11 xmacc

000 «®PusukoH JIad»
Maremaruka. Anreobpa.

I'eomeTpus. BepostHOCTh 1
CTaTUCTUKA
10-11 KJ1acc

NHTEepakTUBHBIE 3aJaHUS

00O «CkaeHnr»

Anrebpa 10-11 xmacc
HATJIATHBIE YPOKHU

000 «9K3AMEH-
MEINA»

Marematuka 10-11 kiaccel

['AOY BO MI'TTY
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[Mudposoii kypc «Anredpa
Y Hayajia MaTeMaTH4YeCKOTro
aHaJun3a. I'eomerpus.
BeposTHOCTB 151
craructuka. 10-11 knacc
OI'AOY JIIIO «Axkanemus
MuHIpOCBEIICHUS

Poccuny

TecToBBIC yNpaXKHEHUS 10
anredpe u Hayajgam
MaTEMaTHYECKOT0 aHaJln3a.
10-11 xmacc

000 «Yuu.py»

bubmmorexa MDOIL

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onmummnnana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIMMITHAga
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ITKOJIBHUKOB

https://mos.olimpiada.ru

MHoxkecTBo, orepauuu Hax
MHOXecTBaMH. Jluarpammbl  Dilnepa—
Ben HA. PannonanbHbie YUCTA.
OOBIKHOBEHHBIE U JIECSITUYHBIE ApOOH,
MPOLICHThI, OECKOHEUHBIE MEPUOTUUECKIE
npobu.  Apudmernyeckue — omepanuu
C pallMOHAIbHBIMU YUCIIaMH,
npeoOpa3oBaHusl YHCJIOBBIX BBIPAKECHUH.
[Ipumenenue apoOeil ¥ MPOLICHTOB s
pellieHUsT  NPUKIAJHBIX  3aJad U3
pPa3JIMYHBIX OTPACe 3HAHUM U PEaIbHOMU
KU3HU. [lericTBUTENBbHBIE uKcia. Pammo-
HaJIbHBICE W UPPALUMOHAIBHBIE  YUCIIA.
Apudmernyeckue — onepanuud  C JIei-

CTBUTCJIbHBIMHU YHCJIaMH. HpI/I6JII/I}KéHHBIC

BBIUHMCIICHUSI,  NpaBWia  OKPYIJICHUS,
IPUKHJIKA U OIICHKA pe3ynbTara
BBEIYHUCIIEHUN. ToxnectBa
Y TOXKIECTBEHHbIE npeoOpa3oBaHus.
YpaBHeHue, KOpPEHb YpaBHEHUS.

HepaBenctBo, pelieHne HepaBEeHCTBA.
Meton wHTepBanoB. PemeHwe nenbix
U ApOOHO-PAIIMOHAIBHBIX YpaBHECHU U

Y HEPABEHCTB

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

Hcnonp3oBaTh TCOpGTHKO-MHO)KGCTBGHHBIﬁ arrapatr 4 OIMCaHuAa XO0J4a PCIICHUA
MATEMATHYCCKUX 3a/a4, a TAKXKE PCAJbHBIX ITPOLCCCOB U ﬂBHeHHﬁ, IIpyu PCHICHUHN

3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB.
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OnepupoBaTh TMOHATUSAMU: PALHUOHATBHOE YHCIO, JIEMCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHas Ipo0b, JECATUUHAS APOOb, POLIEHTHI.

BeinosiHATh apudmMeTHueckue onepanuu ¢ palioHaIbHBIMU M JIEHUCTBUTEIbHBIMU
YHCJIaMU; TPUONIMKEHHBIE BEIYUCIICHHUS, UCTIONb3Ysl MPAaBUIIa OKPYTICHUS.

Jlenatb NPUKUIKY U OLIEHKY pe3yJbTaTa BEIYUCICHUM.

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJI0€
U pallMOHAJIbHOE YPaBHEHUE, HEPABEHCTBO.

BoinosiHaTh MpeoOpa3oBaHus 1ENIbIX U pallUOHATBHBIX BbIPAXKEHHUH.

PemaTe OCHOBHBIE TUIIBI LIENBIX UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
[IpuMeHsAT,  palMOHAJIbHBIE  ypAaBHEHHUS W HEpPaBEHCTBA  JUIsl  pELICHUs
MaTEMaTUYECKUX 3a/ad M 3aJa4 M3 PA3IUYHBIX 00JacTel HayKd U peaibHON

KU3HHU

2 | DyHKIHH U rpa¢uku. Crenens | 6 O0P Anrebopa 10 kiacc,
C LeJIBIM NOKa3aTeeM 11 xnacc

000 «AKnacc»

20P «Ennubiit
roCyAapCTBEHHBIN
sKk3aMeH. 11 KJIacc.

MaremaTtukay

000 «Knace»

0P «1 cmam  EID.
MaremaTuka»
AO N3nareancTBO

«IIpocsemenue»

«/lomamraue 3aJIaHUS.
Anreopa 10-11 kacey.

AO N3nareascTBO
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IPOCBEIICHHE

Tpenaxep «Ob6nako
3HAHUI Marematunka
10,11 xnacc

000 «®Puszukou J1ad»

Maremaruxka. Anreobpa.
['eomeTrpus. BeposTHOCTD U
CTaTHCTHKA

10-11 KJIacc
WHTepaKkTUBHBIE 3aIaHUs

00O «Cxkaenr»

Anrebpa 10-11 kmacc
HATJIAIHbIE YPOKHU

000 «9K3AMEH-
MEJIN A

Marematuka 10-11 xiaccel

'AOY BO MI'TIY

[Mudporoii kypc «Anredpa
¥ Hayaja MaTeMaTH4ECKOro
aHanusa. ['eomeTpus.
BeposiTHOCTB 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Akanemus
MuHnpocBeeHus

Poccuny
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TecToBBIE yHpaKHEHUS 10
anreope u Hayajgam
MaTeMaTU4YECKOTO aHaJIn3a.
10-11 xnacc

000 «Yuun.py»

buomuorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Pocculickasgs  anexktpoHHas

IIIKOJ1Aa.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onmumnnana
IIKOJbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIUMIIHMAga
[IKOJIbHUKOB

https://mos.olimpiada.ru

OyHKIMS, CHOCOOBI 3amaHus (PYHKITUH.
Bzaumuo oOpatueie ¢yHkiuu. [paduk
byHKIUH. Ob6nacth ONIPEAECTICHUS
Y MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu
byHKIMIH. [TpomexyTkn

3HAKOMOCTOSHCTBA. YUETHBIE Y HEYETHBIE
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byHKIMH. CreneHb C LICJIBIM
MIOKAa3aTEJIEeM. CrangapTtHas dbopma
3aIMCHu JICUCTBUTEIIBLHOI'O qucia.
Hcnonb3oBanue mnoaxonsdmend  Gopmbl
3allUCHU  JACUCTBUTEIILHBIX  YHMCEN  JJIs
pelieHus MPAKTUYECKUX 3aja4
U NIpeJICTaBICHUs] JaHHbIX. (CTeneHHas
byHKIMS C HAaTypaJbHbIM U 1IEIBIM

nokazareneMm. E€ cBoiicTBa u rpaduk

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OnepupoBaTh NOHATHUSAMU: (GYHKUHA, CHOCOOBI 3ahaHus (DyHKIMH, B3aUMHO
oOpaTHble (QYHKIMU, OOJACTh OMpPENENCHUS U MHOXKECTBO 3HAYEHUU (PYHKIUH,
rpapux  QyHkuMH; UYETHOCTP U HEUETHOCTh QYHKIMHU, HyIH (QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA.

BeimonHsaTe npeoOpa3oBaHMsl CTENIEHEH C IIEJIBIM [10Ka3aTesIeM.

Hcnonp30BaTh CTaHAAPTHYIO (POPMY 3aIIUCU AEHCTBUTENBHOIO YHCIIA.
®opMyIMpoBaTh U WIUTFOCTPUPOBATH I'pa)UueCKU CBOWCTBA CTENEHHON (QYHKIUH.
BeipaxaTs GpopmynamMu 3aBUCUMOCTH MEX/y BETHUMHAMHU.

Hcrnons3oBaTe 1M(poBBEIE pecypchl UL TOCTpOoeHUs TpadukoB GYHKIIUU

Y U3YUYCHUS UX CBOWCTB

3 | ApupmeTnyeckuii KOpeHb n—oii | 18 | DOP Anrebpa 10 xmacc, 11
CTeneHMu. HNppaunonanbubie KJiacc

YPABHEHHS U HEPABEHCTBA 000 «AKnace»

20P «Ennubrit
rOCy1apCTBEHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtukay

000 «iIKnacce»
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S0P «d cmam  EI'D.
MartemaTtuka»
AO N3nareascTBO

«IIpocseuienue»

«Jlomamuaue 3a/1aHusl.

Anrebpa 10-11 xmacey.

AO N3nareancTBO
MIPOCBEIICHUE

Tpenaxep «Obmnako
3HAHUN)) MaremaTtuka
10,11 xnacc

000 «®PusukoH J1ad»
MaremaTtuka. Anreobpa.

['eomeTpus. BeposTHOCTh 1
CTaTUCTUKA
10-11 KJ1acc

NHTEepakTUBHBIE 3aJaHUS

00O «CkaeHnr»

Anrebpa 10-11 xmacc
HATJIATHBIE YPOKHU

000 «9K3AMEH-
MEINA»

Matematuka 10-11 kiaccel

['AOY BO MI'TTY
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[Mudposoii kypc «Anredpa
Y Hayajia MaTeMaTH4YeCKOro
aHaJn3a. I'eomerpus.
BeposTHOCTb 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Akanemus
MuHnpocBeleHus

Poccuny

TecToBbIE yMpaXKHEHUS IO
anredpe u HayajiaM
MaTEMaTHYECKOTO aHaIu3a.
10-11 xmacc

000 «Yuu.py»

bubmmorexa MDOIL

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  »nekTpoHHas
[IKOJI1a.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onmummnnana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIMMITHAga

IMIKOJIBbHHUKOB
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Apudpmernyeckuii KOpeHb HaTypajbHON
creneHu. JlelcTBus ¢ apuPpmMeTHIeCKUMU
KOpHAMU n—oM  creneHu. Peuienue
UppalOHaIbHBIX YpaBHEHUU
1 HepaBeHCTB. CBolcTBa M rpaduK KOPHS

N-0U CTEIICHU

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

®opMynupoBaTh, 3alUCHIBATh B CUMBOJUYECKOH (opMe U WIUTIOCTPUPOBATH
npUMepaMH CBOWCTBA KOPHS N-Oi CTEIEHHU.

BrimonHaThs npeodpa3oBaHus UppalliOHAIbHBIX BIPAKEHUH.

PemaTh OCHOBHBIE THUITBI UPPALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsT, A1 pelIeHus pa3duvHbIX 3a7a4 HWpPpalUOHANbHBIE YpPaBHEHUS
Y HEPABEHCTBA.

Ctpoutb, yuTaTh rpauK KOPHS N-0¥ CTETICHH.

Hcnonb3oBaTh HHUQPPOBBIE pecypchbl i MOCTpOeHUs rpaduKoB (QYHKIIHIMA

" U3Y4YCHUA UX CBOMCTB

4 | ®opmyJibl Tpuronomerpum. | 22 | D0P Anrebpa 10 kmace, 11
TpuronomeTpuyeckne ypaBHeHHSs KJ1acc

000 «Knacec»

20P «Ennubrit
rOCy1apCTBEHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtukay

000 «AKnace»

290P «I cmam  EI'D.
MaremaTuka»

AO N3nareascTBO
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«IIpocseuienue»

«Jlomamaue 3aJ1aHUs.

Anrebpa 10-11 kmacey.

AO N3nareancTBO
MIPOCBEIICHUE

Tpenaxep «O06nako
3HAHUN)) Maremartuka
10,11 xnacc

000 «®Puszukou JIad»
Maremaruxka. Anrebpa.

['eomeTpus. BeposTHOCTD 1
CTaTUCTHKA

10-11 KJ1acc
HNHTepakTUBHBIE 3aaHUs

00O «CkaeHr»

Anrebpa 10-11 kmacc
HATJIATHbIE YPOKHU

000 «9K3AMEH-
MEJINA»

Marematuka 10-11 kimaccel

'AOY BO MI'TIY

[Hudposoii kypc «Anredpa
Y Haydajla MaTeMaTU4eCKOro

aHau3a. I'eomeTpus.
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BepostHoCTb 51
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Akanemus
MuHnpocBeeHust

Poccuny»

TecToBBIC yNpaXKHEHUS I10
anredpe u Hayajgam
MaTEMaTHYECKOTO aHaJIn3a.
10-11 kmacc

000 «Yuu.py»

buomorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  anexTpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
15/

Bcepocculickas onmummnana
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIUMITHAga
IIKOJIbHUKOB

https://mos.olimpiada.ru

CuHyC, KOCHMHYC U TaHI'€HC YHCIIOBOTO

aprymMeHTa.  ApKCHHYC,  apKKOCHHYC
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Y apKTaHT'€HC  4YMCJIOBOTO  apryMeEHTa.
Tpuronomerpuueckas OKPYXHOCTb,
onpeeneHue TPUTOHOMETPUUYECKHUX
byHKIUH YHUCIJIOBOTO apryMeHTa.
OcHoOBHBIE TPUTOHOMETPUUYECKHE
dbopmyIbI. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAYKEHUH.
Pemenue TPUTOHOMETPUUYECKUX
ypaBHEHUH

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OrnepupoBaTh MOHATHIMU: CHHYC, KOCUHYC ¥ TAHT'€HC MMPOU3BOJBHOIO YIJIA.
Hcnonb3oBaTh 3aMucCh MIPOU3BOJIBHOTO yria yepes oOpaTHbIe
TPUTOHOMETpUYECKUE (HYHKITUH.

BoeimonHats  npeoOpa3oBaHUs —~ TPUTOHOMETPUYECKUX  BhIpakeHUH. Pemarthb

OCHOBHBIC THIIBI TPUTOHOMCTPHUUCCKHUX ypaBHGHI/Iﬁ

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

5 | [HocaenoBaTeJbHOCTH M MPOTPeCCHHU 6 30P Anrebpa 10 knacc, 11
KJ1acc

000 «Knacec»

20P «Ennubrit
rOCy1apCTBEHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtukay

000 «Knacec»

0P «1 cmam  EID.
MaremaTuka»
AO N3nareascTBO

«IIpocBemenune»
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«Jlomamaue 3aJ1aHUs.
Anrebpa 10-11 kmacey.
AO MN3parenscTBO

IPOCBEIICHHE

Tpenaxep «O6nako
3HAHUI» MaremaTtuka
10,11 xnacc

000 «DuszuxoH JIad»

Maremaruxka. Anrebpa.
['eomeTrpus. BeposTHOCTD U
CTaTUCTHUKA

10-11 KJ1acc

HHTCpaKTI/IBHBIG 3aJaHusA

00O «CxaeHr»

Anrebpa 10-11 kmacc
HATJIATHbIE YPOKHU

000 «9K3AMEH-
MEJINA»

Marematuka 10-11 xiaccel

'AOY BO MI'TIY

[Mudporoii kypc «Anredpa
¥ Hayaja MaTeMaTHYEeCKOTO
aHau3a. I'eomeTpus.

BepostHOCTB 151
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cratuctuka. 10-11 ximacce
OI'AOY JIIO «Akanemus
MuHnpocseueHus

Poccuny»

TecToBblE yHpaKHEHUS I10
anredpe u Hayajgam
MaTEMaTUYECKOro aHallu3a.
10-11 xnacc

000 «Yuu.py»

buomorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  snekTpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
15/

Bcepocculickas onmummnana
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIMMITHAga
IIKOJIbHUKOB

https://mos.olimpiada.ru

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS
MIOCJIEI0OBATCIIBHOCTEH. MOHOTOHHBIE

MOCJeA0BaTENbHOCTU. Apudmernueckas
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Y TEOMETPUYECKAs IIPOTPECCHUMN.
beckoneuno yOBbIBaroIast
reomerpudeckas mnporpeccus. Cymma
OECKOHEYHO yObIBarowen
reoMmeTpuueckor mporpeccuu. Dopmyna
CIIOXKHBIX NPOUEHTOB. Hcnonp30BaHue
NPOTPECCUN Uil  PELICHUS pPEabHBIX

3a/1a4 IPUKITAJIHOTO XapaKTepa

OCHOBHEIC BHUBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OnepupoBathb HOHATHSIMU: MOCJIEI0BATEIbHOCTbD, apudmeTnueckas
¥ TeOMeTpuueckas mporpeccu; OECKOHEYHO YObIBalolasi TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBAIOIIEH reOMETPUUYECKON TPOTPECCHH.
3a/1aBarhb MOCJIEI0BATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

[TpumensaTs Gopmyily CHOXKHBIX TPOLEHTOB JUIsl PEIIeHUs 3ajady M3 peasbHOU
NPAKTUKU (C UCTIOJIb30BAHUEM KaJIbKYJISITOPA).

Hcnonb3oBaTh CBOWCTBA MOCIENOBATEIBHOCTEH U MPOTPECCUN IS  pelIeHUs

PCAIBHBIX 3a1a4 IIPUKIAJIHOI'0 XapaKTCpa

IToBTOpPEeHUE, 00001IEHUE, CHCTEMATH3AIMS 3HAHUM (2 1)

11 kaace 102

1 | Crenensb ¢ panuoHaabHbIM | 12 | DOP Anre6pa 10 kimace, 11
nokasarteJjem. IMoka3aTesbHas KJ1acc
¢pynkuus. Iloka3aresibHbIE YpaBHEHHS 000 «AKnace»

1 HEpaBeHCTBa

O0P «EnnHpii
rOCy1apCTBEHHBIN
sK3ameH. 11 KJIacc.
MaremaTuka»

000 «iIKnacce»

90P «I cmam  EI'D.
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MartemaTtuka»
AO N3nareascTBO

«IIpocseuienue»

«Jlomamuaue 3a1aHus.

Anrebpa 10-11 kmacey.

AO N3nareancTBO
MIPOCBEIICHUE

Tpenaxep «O06nako
3HAHUN)) Marematuka
10,11 xnacc

000 «®Puszukou JIad»
MaremaTtuka. Anrebpa.

['eomeTpus. BeposTHOCTh 1
CTaTUCTHKA
10-11 KJ1acc

NHTEepakTUBHBIC 3aJaHUS

00O «CkaeHr»

Anrebpa 10-11 xmacc
HATJIATHbIE YPOKHU

000 «9K3AMEH-
MEJINA»

Matematuka 10-11 kinaccel

['AOY BO MI'TTY

[Hudposoii kypc «Anredpa

85




1 Hayaja MaTeMaTH4e€CKOTO
aHaJn3a. I'eomerpus.
BepostHoCTh 51
cratuctuka. 10-11 knacc
OI'AOY JIIO «Akanemus
MuHnpocseueHust

Poccuny

TecToBBIC yMpaXKHEHUS I10
anreope u Hayajgam
MaTEMaTHYECKOT0 aHaJlh3a.
10-11 kmacc

000 «Yuu.py»

bubmmorexa MOIL

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  »nekTpoHHas
IKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onmummnana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MoOCKOBCKasg  OJIUMITHAga
IKOJIbHUKOB

https://mos.olimpiada.ru
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CreneHp € pallMOHAIBHBIM ITOKA3aTEJIEM.
CpoiictBa  crenenu. IlpeoOpa3oBanue
BBIPAKECHUM, co JepaKaImx
panMoHanbHble cTeneHu. [lokasarenbHble
ypaBHEHUS Y HEPABEHCTBA.
[lokazatenbHast (QyHkuus, €€ CBOMCTBa

U rpaduk

OCHOBHEIC BHUBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

dopMyIUpoBaTh, 3aMUCHIBATH B CUMBOJMYECKOH (oOpMe U WIUTIOCTPUPOBATH
npUMepaMH CBOMCTBA CTEIEHHU.

[IprMeHsTH CBOMCTBA CTETNEHU ISl MPeoOpa30BaHMs BhIPAKEHUN.

®opMynupoBaTh U WUIIOCTPUPOBATh TIpaUyecKd CBOWCTBA TMOKa3aTeIbHOM
byHKIIUN.

Pemate OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

Hcnonp3oBaTh IUQPPOBBIE pecypchl UIsl MO CTpoeHUs TIpadukoB (QyHKUIUN

" U3Y4YCHUA UX CBOMCTB

2 | Jorapupmuueckasi pyHKIusl. 9 D0P Anrebpa 10 knacc, 11
Jlorapupmuyeckue YPaBHEHUS KJ1ace

U HepPaBeHCTBA 000 «AKnace»

20P «Ennubrit
rOCyIapCTBEHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtukay

000 «Knacc»

0P «1 cmam  EID.
MaremaTuka»
AO N3nareancTBO

«IIpocBemenue»

87




«Jlomamaue 3aJ1aHUs.
Anrebpa 10-11 kmacey.
AO MN3parenscTBO

IPOCBEIICHHE

Tpenaxep «O6nako
3HAHUI» MaremaTtuka
10,11 xnacc

000 «DuszuxoH JIad»

Maremaruxka. Anrebpa.
['eomeTrpus. BeposTHOCTD U
CTaTUCTHUKA

10-11 KJ1acc

HHTCpaKTI/IBHBIG 3aJaHusA

00O «CxaeHr»

Anrebpa 10-11 kmacc
HATJIATHbIE YPOKHU

000 «9K3AMEH-
MEJINA»

Marematuka 10-11 xiaccel

'AOY BO MI'TIY

[Mudporoii kypc «Anredpa
¥ Hayaja MaTeMaTHYEeCKOTO
aHau3a. I'eomeTpus.

BepositTHOCTB 151
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cratuctuka. 10-11 ximacce
OI'AOY JIIO «Akanemus
MuHnpocseueHus

Poccuny»

TecToBblE yHpaKHEHUS I10
anredpe u Hayajgam
MaTEMaTUYECKOro aHallu3a.
10-11 xnacc

000 «Yuu.py»

buomorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  snekTpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
15/

Bcepocculickas onmummnana
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIMMITHAga
IIKOJIbHUKOB

https://mos.olimpiada.ru

Jlorapudbm umcna. JlecaTuunbie U Ha-
TypajibHble Jorapudmsl. [IpeoOpazoBanue

BBIpaQXKEHUN, CO JepiKaluux Jorapu@mesi.
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Jlorapudmuyeckrne  ypaBHEHHS U HE
paBeHcTBa. Jlorapudmuyeckass GyHkus,

e€ cBoiicTBa U rpauk

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

®opMyaHpoBaTh, 3alKCHIBATh B CUMBOJUYECKOH (opMe | MIUTIOCTPUPOBATH
MpUMEPaMH CBOWCTBa Jiorapudma.

BeimonHsaTs mpeoOpa3oBaHust BRIPAXKEHUH, COEPIKAIIHX JIOTapU(PMBI.
dopMyaHpoBaTh M WLIIOCTPUPOBATh TpaUUECKH CBOWMCTBA Jorapu(pMuuecKoi
byHKIUN.

Permate OCHOBHBIE THIIBI TOTAPU(PMHUUECKUX YPABHEHHUH U HEPABEHCTB.
Hcnonp30BaTh IUQPPOBBIE pECcypchl [UIsl 1O CTpPOeHUs TpadukoB (QYHKIUH
Y U3yUYEHUS NX CBOMCTB.

3HaAKOMHUTKCS C HCTOpHGﬁ Pa3BUTHUA MAaTCMATUKU

3 | Tpuronomerpuueckne QyHKIHHA H ux |9 D0P Anrebpa 10 knacc, 11
rpaguxu. Tpuronomerpuueckue KJ1ace

HEpPaBEeHCTBA 00O «AKnace»

90P «EnunbIit
roCyAapCTBCHHBIN
sKk3aMeH. 11 KJIacc.

MaremaTtuka

000 «Knacec»

0P «1 cmam  EID.
MaremaTuka»
AO N3nareancTBO

«IIpocsemenue»

«/lomamraue 3aJIaHUS.

Anrebpa 10-11 xmacey.
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AO N3nareascTBO

IIPOCBEILECHUE

Tpenaxep «O06nako
3HAHUI Marematunka
10,11 xnacc

000 «DusukoH JIad»

Maremaruxka. Anreobpa.
['eomeTrpus. BeposTHOCTD U
CTaTHCTHKA

10-11 KJIacc

HHTCpaKTI/IBHBIG 3alaHuA

00O «Cxaenr»

Anrebpa 10-11 kmace
HATJIAIHbIE YPOKHU

000 «9K3AMEH-
MEJIN A

Marematuka 10-11 xiaccel

'AOY BO MI'TIY

[Mudporoii kypc «Anredpa
Y Hayajla MaTeMaTHU4eCKOro
aHanusa. ['eomeTpus.
BeposiTHOCTB 151
cratuctuka. 10-11 kmacc

OI'AOY JIIO «Axkanemus

MuHnpocBeeHus

91




Poccuny

TecToBBIE yHpaKHEHUS 110
anreope u Hayajgam
MaTeMaTUYECKOTO aHaJIN3a.
10-11 xnacc

000 «Yuu.py»

buomuorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickasgs  anexktpoHHas
IIKOJIA.
https://resh.edu.ru/subject/3
15/

Bcepocculickas onmummnana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIUMIIHMAga
[IKOJIbHUKOB

https://mos.olimpiada.ru

Tpuronomerpuueckne  QyHKIUH,  HUX
CBOMCTBa u rpaduxy. [Tpumepsl

TPUTOHOMETPUUYECKUX HEPABEHCTB

OCHOBHBIC BHUABI ACATCIIBHOCTHU 06yqafom1/1xc;1

OnepupoBaTh MOHATHEM MEPUOANYECKAS (YHKIIUS.

CrpouTth, aHaM3UPOBaTh, CPABHUBATH I'PA(UKH TPUTOHOMETPUUECKUX PYHKIIUM.
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dopMyIUpOBaTh U WITIOCTPUPOBATH IpadUueCKU CBOMCTBA TPUTOHOMETPUUECKUX

GyHKIU.

PemaTe npocreiimne TpuroHOMEeTpUIECKUE HEPABEHCTBA.

Hcnonb3oBaThk rpaduku A pelIeHUs] TPUTOHOMETPUUYECKUX HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE pPECypChl

Y U3y4YECHUs UX CBOMCTB

JUIsL TIOCTPOEHUA TpaduKOB (PYHKUIUN

4

IIpounszsBoaHas.

NMPOU3BOIHOM

IIpumenenue

25

O0P Anrebpa 10 knacc, 11
KJ1acc

000 «Knacc»

90P «Enunbrit
rOCYyJ1apCTBEHHBIN

sK3amen. 11 KJ1acc.
MaremMaTuka»

000 «AKnacc»

90P «l cmam  EI'D.
MaremaTuka»
AO U3 natenbcTBO

«IIpocBemenue»

«/lomamraue 3aJI1aHUS.
Anre6pa 10-11 xmacey.
AO N3parenscTBO

IPOCBEIICHHE

Tpenaxep «Obmako
3HAHHUI MaremaTuka
10,11 xmacc

000 «Puszukou J1ad»
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Maremaruxka. Anrebpa.
I'eomerpus. BepostHOCTh U
CTaTHCTHKA

10-11 KJIacC
HNHTepakTUBHBIE 3a/JaHUs

00O «Cxaenr»

Anrebpa 10-11 xnacc
HaTJISIAHBIE YPOKH

000 «9K3AMEH-
MEJINA»

Marematuka 10-11 xiaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
Y Hayajla MaTEMaTHU4ECKOr0
aHaJIn3a. I'eomeTpus.
BepositTHOCTB 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Axkamemus
MuHnpocBemeHus

Poccuny

TecTtoBble ynpaXHEHHS 10
anredpe u Hayajaam
MaTeMaTU4YEeCKOIO aHalin3a.
10-11 xmace

000 «Yuu.py»
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buomuorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  3JIEKTpOHHAs
IKOJIA.
https://resh.edu.ru/subject/3
/5/

Bceepoccuiickas onumnuaga
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIHAaaa
IKOJBHUKOB

https://mos.olimpiada.ru

HenpepriBHbIe GhyHKIUH. Meton
UHTEPBAJIOB Il PEIICHHUS HEPABEHCTB.
[IpousBonnas ¢pyukmuu. ['eomeTprdeckuii
U QU3NYECKU  CMBICT  TPOW3BOJIHOM.
[IpousBoaHBIE BIEMEHTAPHBIX (YHKITUM.
[IponsBogHass CyMMmbl, TPOU3BEACHUS,
YacTHOI'O GyHKIUN. [IpumeHneHue
MPOU3BOJTHON K MCCIIEIOBAHUIO (DYHKIUUIA
Ha MOHOTOHHOCTb Y OKCTPEMYMBI.
Haxoxnenue HAUOOJIBITIETO
Y HaUMEHBIIEro 3Ha4YeHus (PYHKIUU Ha
otpeske. [IpuMeHeHne TPOU3BOIHOM IS

HaXO0XICHUA HanujaIy4dmero PCUICHUA
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B IPpUKJIAAHBIX 3aJiadax, OJIA OIPCACICHUA
CKOPOCTHU Imponecca, 3aaHHOTO

dbopmynoit unm rpagukom

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

OnepupoBaTh MOHATUIMU: HETIPEePbIBHASI QYHKIIMS; TPOU3BOIHASI HYHKITUU.
Hcnonw3oBaTh TeoMeTpUUeCKUid U GUBUYECKUM CMBICI TMPOU3ZBOJHOM IS
pelIeHus 3a1a4.

HaxoauTh mnpou3BOJHBIE SJEMEHTAPHBIX (DYHKIUN, BBIYUCIATH MPOU3BOHBIC
CYMMBI, IPOU3BEJICHUS], YACTHOTO (YHKIIHA.

Hcnons3oBaTh NPOU3BOAHYIO [JIsi HCCIEIOBaHHMS (DYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl UCCIICIOBAHUS K TTIOCTPOSHUIO TPAPUKOB.
[IpumensATh  TPOM3BOAHYIO  JUISI  HAXOXKJICHUS  HAWIYYIIETO  PELICHUS
B IPUKJIAJHBIX, B TOM YHCJIE COLMATIbHO-DKOHOMHYECKUX, 3a1a4ax.

3HAKOMUTBCS C PICTOpPIGﬁ Pa3BUTHUA MAaTEMATHYCCKOI'O aHaJIN3a

5 | MHTerpaJ u ero npuMeHeHMst 13 | O0OP Anredpa 10 kmacc, 11

KJ1accC

000 «AKnacc»

20P «Ennubrit
roCyAapCTBCHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtuka

000 «Knace»

0P «1 cmam  EID.
MaremaTuka»
AO N3nareancTBO

«IIpocsemenue»

«/lomamraue 3aJIaHUS.
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Anrebpa 10-11 kmacey.
AO HN3nateabcTBO

IPOCBEIICHHUE

Tpenaxep «O06nako
3HAHUI Marematunka
10,11 xnacc

000 «DusukoH JIad»

Maremaruxka. Anreobpa.
['eomerpus. BeposTHOCTD U
CTaTHCTHKA

10-11 KJIacc
HuTepakTUBHBIE 3a/1aHUS

00O «Cxkaenr»

Anrebpa 10-11 kmace
HATJIATHbIE YPOKHU

000 «9K3AMEH-
MEJIN A

Maremaruka 10-11 kimaccel

'AOY BO MI'TIY

[Mudporoii kypc «Anredpa
Y Hayajla MaTeMaTH4eCKOro
aHanusa. ['eomeTpus.
BepostHOCTB 151

cratuctuka. 10-11 xmacc

OI'AOY JIIO «Axkanemus
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MuHnpocseueHus

Poccumy

TecToBbIE yHpaKHEHUS I10
anreope u Hayajgam
MaTeMaTU4YECKOTO aHAJINA3a.
10-11 xnacc

000 «Yuu.py»

buomuorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  snekTpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onmummnana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIUMITHAga
[IKOJIbHUKOB

https://mos.olimpiada.ru

ITepBooOpa3zHas. Tabnuma
IIepBOOOPA3HBIX. WNuTterpann,
FEOMETPUYECKUNA U (PUBUYECKUN CMBICI
uHTerpana. BelunciieHHe HWHTErpaga o

dbopmyne Herorona—JleitbHuIia
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OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

OnepupoBaTh MOHATUSIMU: TIEPBOOOPaA3HASI, HHTETPAJL.
HaxomuTe mepBooOpa3HbIC AJIEMEHTAPHBIX (YHKIIUN; BBIYUCISATH HHTETPAT IO
dbopmyne Herorona—IJleioHuma.

3HAKOMUTBCS C UCTOPUEHN PA3BUTUS MATEMATHYECKOTI'O aHaIn3a

6 | CucreMbl ypaBHeHH I 13 | D0OP Anreopa 10 kmace, 11
KJacc

000 «Knacc»

90P «Enunbrmi
rOCYyJ1apCTBEHHBIN

sK3amen. 11 KJ1acc.
MaremaTtuka»

000 «iIKnaccy»

90P «1 cmam  EI'D.
MaremaTuka»
AO HU3natenbcTBO

«IIpocBemenue»

«/lomamnue 3aJIaHUs.
Anrebpa 10-11 xmacey.
AO N3parenscTBO

IPOCBEIICHHE

Tpenaxep «Obmako
3HAHUI MaremaTtuka
10,11 xmacc

000 «®Puszukou J1ad»
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Maremaruxka. Anrebpa.
I'eomerpus. BepostHOCTh U
CTaTHCTHKA

10-11 KJIacC

HHTepaKTI/IBHble 3aJaHusa

000 «Ckaenr»

Anrebpa 10-11 xnacc
HaTJISIAHBIE YPOKH

000 «9K3AMEH-
MEJINA»

Maremartuka 10-11 kiaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
Y Hayajla MaTEMaTH4ECKOro
aHaJIn3a. I'eomeTpus.
BepositTHOCTB 151
cratuctuka. 10-11 kacc
OI'AOY JIIO «Axkamemus
MuHnpocBemeHus

Poccuny

TecTtoBble ynpaXHEHHS 10
anredpe 151 Havajam
MaTeMaTU4EeCKOTr0 aHaJn3a.
10-11 xmace

000 «Yuu.py»
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buomuorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  3JIEKTpOHHAs
IKOJIAa.
https://resh.edu.ru/subject/3
/5/

Bcepoccuiickas onuminana
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIHaaa
IMKOJBHUKOB

https://mos.olimpiada.ru

Cucrembl JIMHEWHBIX YPaBHCHU.

Pemienre npukiiaaHbIX 3a7a4 ¢ TOMOIIIBIO
JIMHEWUHBIX

CHUCTEMBI YPaBHCHU.

Cucrembl Y COBOKYITHOCTH LETBIX,
palMOHANIBHBIX, MppalUOHAIBHBIX,
IIOKA3aTEJIbHBIX, JorapupMUIECKUX
YpaBHEHUU Y HEPABEHCTB.

Hcnonp3oBanue rpadukoB GyHKIUNA IS

peleHus YpaBHEHUU Y CUCTEM.
[Ipumenenue YpPaBHEHUM, CHUCTEM
Y HEPABEHCTB K PELIEHUIO

MAaTEMAaTHYECKUX  3aJad W 3aJa4 U3
pa3IUYHBIX 00JacTed HAyKH W peaibHOU

ZKHN3HHU
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OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

OnepupoBaTh MOHATHIMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ pEILICHHUE.
Hcnonp30BaTh CUCTEMY JTMHEUHBIX YPABHEHUH Ul PELICHUS IPAKTUYECKUX 3a7ay.
Haxonute pemeHuss nOpocTeMMX CHUCTEM U COBOKYITHOCTEM PalMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

Hcnonb3oBaTh rpaduiku GyHKUMN 1715 pelIEHUs] ypaBHEHUIA.

MopenupoBarh peajbHble CUTYallUd Ha SI3bIKE anreOphl, COCTaBISATh BBIPAKEHMUS,
YPaBHEHUsI, HEPABEHCTBA M CHUCTEMBI [0 YCIOBUIO 3aJayd, MWCCIEA0BAThH

IMOCTPOCHHBIC MOACIN C UCITOJIb30BAHUCM allllapaTa anre6pbl

7 | HatypaabHble U 1eJible YucJia 11 | D0P Anreopa 10 kmacc, 11
KJ1acc

000 «Knacc»

20P «Ennubiit
roCcyJIapCTBEHHBIN
sKk3ameH. 11 KJ1acc.

MaremaTtukay

000 «AKnace»

0P «I cmam EID.
MaremaTuka»
AO HznarenncTBO

«IIpocsemenue»

«/lomamraue 3aJIaHUS.

Anreopa 10-11 kmacey.

AO N3paTenbcTBO
MPOCBEIICHUE
Tpenaxep «Obmnako
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3HAHUN Maremartuka
10,11 xmacc

000 «®Puszukou J1ad»

Maremaruxka. Anrebpa.
I'eomerpus. BepositHOCTh U
CTaTHUCTHKA

10-11 KJ1acc
WHTepakTUBHbBIE 3a/JaHUs

00O «Cxkaenr»

Anrebpa 10-11 kmacc
HaTJISTHBIC YPOKHU

000 «9K3AMEH-
MEIUA»

Marematuka 10-11 kimaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
¥ Hayaja MaTeMaTH4ECKOro
aHausa. ['eomeTpus.
BeposTHOCTB 151
cratuctuka. 10-11 kacc
OI'AOY IO «Axkamemus
MuHnpocBeneHus

Poccuny

TecTtoBble yNpaXHEHHS 10

anreope u Havaljiam
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MaTeMaTUYECKOr0 aHaIu3a.
10-11 xmacc

000 «Yuu.py»

buomuorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  3yeKTpOHHAs

IITKOJ1Aa.
https://resh.edu.ru/subject/3
/5/

Bcepoccuiickas onmummnana
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBCKass  OJIMMITHAJIA
IIKOJIbHUKOB

https://mos.olimpiada.ru

HarypanbHpie u nenpie uynciia B 3agadax
U3 peanbHOU KUA3HU. [IpusHaku

JCINMOCTH L CJIBIX YHUCCI

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

OnepupoBaTh NOHATHSIMU: HATYPAJIbHOE YUCIIO, 1I€JI0€ YUCIIO.

Hcnonp3oBaTh NpU3HaKu JOCIMMOCTH ILCJIbIX YHCCII, Pa3JI0KCHHUC 4YHCIa Ha

IIPOCTBIC MHOKXHUTCIIN I pCIICHUA 3a4a4

IToBTOpeHue, 0000meHUE, cucTeMaTH3anuda 3HAHUM (10 u)

I'EOMETPUA
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Ne | Tema Konny | DnexktpoHHbIE
€CTBO | 00pa30oBaTEIbHBIE PECYPCHI
4acoB
10 kaacce 68
1 | BBeneHnue B cTepeoMeTpHIO 10 D0P T'eomerpus 10 kiacc,

11 kmacc

000 «Knacc»

90P «Enunbrit
rOCYyJ1apCTBEHHBIN
sKk3aMeH. 11 KJlacc.
MaremaTtuka»

000 «iKnaccy

290P «1 cmam  EID.
MaremaTuka»

AO U3 nparenscTBO
«IIpocsemenue»
«JlomamHaue 3aJIaHUs.

I'eomeTpust 10-11 kmaccey.

AO NznareancTBO
MIPOCBEIIICHUE

Tpenaxep «O6mnaxko
3HAHWI MaremaTtuka
10,11 xmacc

000 «®Puszukou J1ad»
MaremaTuka. Anrebpa.
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I'eomerpus. BepostHOCTh U
CTaTUCTUKA

10-11 KJIacC
HNHTepakTUBHBIE 3aaHUS

000 «Ckaenry»

Marematuka 10-11 kmaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
Y Haydajla MaTEMaTHU4eCKOTO
aHaJn3a. ['eomerpust.
BepositHOCTB 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Axkanemus
MuHnpocBeneHus

Poccuny

bubmmorexa MOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana
IKOJIbHUKOB

https://vos.olimpiada.ru
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MockoBckas oJuMIIaga
IKOJIbHUKOB

https://mos.olimpiada.ru

OCHOBHBIC TIOHSTHS CTEPCOMETPHU:
TOYKa, npsMasi, TJI0CKOCTb,
npocTpaHcTBo. llpaBuia u3zo0pakeHHs
Ha PUCYHKaX: U300paKeHUS
IUTOCKOCTEH, TapauIeIbHBIX MPSMBIX
(OTpe3KoB), CepeIUHBI OTpe3Ka.
[TonsiTHs: nepeceKaroImuecs
TUIOCKOCTH, TEPECEKAIONINecs TMpsMast
Y TUTOCKOCTb. 3HaKOMCTBO
C MHOTOT'paHHUKaMH, n300pakeHHe
MHOTOTPAaHHUKOB Ha pHCYHKax, Ha
NPOCKIIMOHHBIX uYepTexax. HayaibHble

CBCACHUA O KY6€ " IMupaMuac, HXx

pa3BEPTKHU Y MOJIEJIH. Ceuenus
MHOTOTPaHHUKOB. [Tonsitue 00
aKCHOMAaTHYECKOM MOCTPOCHUU
CTEPEOMETPUH: aKCHOMBI

CTCPCOMCTPHHU U CIICACTBUA N3 HUX

OcHOBHEIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

AxTtyanu3upoBaTh (GaKThl U METO/IbI TUTAHUMETPUH, PEICBAHTHBIC TEME.

[Tomy4ats mpeacTaBiIeHUs: O MPOCTPAHCTBEHHBIX (hUTYpax, pa3dupaTh MPOCTEUIITHE

mpaBuiia H300pakeHus 3THX Quryp.

N3006pakath MpsIMYIO U MIIOCKOCTh HA PUCYHKE.

Pacno3naBaTh MHOTOTPaHHUKH, TUPAMUIY, KyO, HA3bIBaTh UX 3JIEMEHTHI.

JlenaTh pUCYHOK Ky0a, TUpaMu/Ibl, HAXOJUTh OIIMOKHA B HEBEPHBIX N300PaKEHUAX.

3HAKOMUTBLCS C CCUCHMUAMH, C MCTOAOM CJICAOB; HMCIIOJNb30BATh I IIOCTPOCHUA
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CEUYEHHMS METO/I CJIEIOB, KPATKO 3aMUCHIBATH IIArd MOCTPOCHUS CEUCHUSL.
Pacno3naBaTh BUJ CeUEHUS U OTHOIICHUHM, B KOTOPBIX CEUCHHUE JIENUT pedpa Kyoda,
HAaXOAUTh IUIOLIAJIb CEYEHHUS.

Hcnonws3oBaTh mogoOue npu penieHruy 3a1ad Ha MOCTPOSCHHUE CEUCHUI.
3HAKOMUTBCS C aKCMOMAaTUYECKUM TOCTPOCHUEM CTEPEOMETPUH, C AKCHOMaMH
CTEPEOMETPHUM U CIEICTBUSMU U3 HUX.

NnntocTpupoBaTh  aKCHOMBI  PUCYHKaMH M NIPUMEpPAMH U3  OKpYKArOUIEH

00CTaHOBKH

2 | lIpsimble U I1ocKkocTH | 12 O0P TI'eomerpusa 10 knacc,
B npoctpancTBe. IlapanjenbHocTh 11 knacc
NPAMBIX M IVIOCKOCTEH 00O «AKnace»

90P «Enunbrit
roCy/1apCTBEHHBIN

sK3amen. 11 KJacc.
MaremaTuka»

000 «IKnaccy»

0P «I cmam EID.
MaremaTuka»
AO HNznareancTBO

«IIpocsemenue»

«/lomamaue 3aJI1aHUS.

I'eomeTpmst 10-11 kmacey.

AO HznareancTBO
MIPOCBEIIICHUE

Tpenaxep «O0bnako
3HAHUI Marematuka
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10,11 knacc

000 «®Puszukou J1ad»

Maremaruxka. Anrebpa.
I'eomerpus. BepostHOCTh U
CTaTHCTHKA

10-11 KJ1acc

HHTepaKTI/IBHBIG 3alaHuA

00O «Cxkaenr»

Maremaruka 10-11 kmaccel

['AOY BO MI'TIY

[Mudposoii kypc «Anredpa
Y Hayajla MaTEMaTH4ECKOro
aHaIu3a. I'eomeTpus.
BeposTHOCTB 151
cratuctuka. 10-11 kacc
OI'AOY JIIIO «Axkanemus
MuHnpocBemeHus

Poccuny

bubmmorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/
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Bceepoccuiickas onuMnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

B3aumHOe  pacnonoxxeHue — IPSIMBbIX
B IIPOCTPAHCTRBE: nepeceKaromuecs,
napaJijiebHbIe U CKpEIIMBaIOIIUecs
npsMmble.  [lapamienbHOCTh  MPSIMBIX
U TUIOCKOCTEHN B IIPOCTPAHCTRBE:
napajuieJIbHbIe npsiMbIE
B [IPOCTPAHCTBE; MaPAJIIEIBHOCTh TPEX
OpsAMBIX;  MapajuleIbHOCTh  MPSMOMU
Y TJIOCKOCTH. Vsl
C COHAIPaBJIECHHBIMU CTOPOHAMU; YTOJ
MEXIy MpSMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEN :
napajielibHble TIJIOCKOCTH; CBOICTBa
napajieIbHbIX IJIOCKOCTEMN.
[Ipocreiimme MIPOCTPAHCTBEHHBIE
burypsl Ha TIOCKOCTH: TETPadap, KyO,

napajuieNieluIe 1, IoOCTPOEHUE CEUCHUI

OcCHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

AkTyanu3upoBaTh (aKThl Y METOJbl IJIAHUMETPHUM, PEJICBAHTHBIE TEME,

IIPOBOAUTH aHAJIOTHNH.

[lepeyucnsiTb  BO3MOXHBIE  CIIOCOOBI  pACMOJOXKEHUS  ABYX  MPSAMBIX

B POCTPAHCTBE, WILUIFOCTPUPOBATH X HA PUMEPAX.
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JlaBaTp ompeneneHue CKPEIIUBAIOUIUXCS NPSIMbIX, (OPMYIHpPOBATH MPU3HAK
CKPEIMBAKOLINXCS MPSAMBIX U IPUMEHSTH €r0 MPU PEIICHUH 3a1a4.

Pacnio3zHaBats npu3my, Ha3pIBaTh €€ DJIEMEHTHI.

CrpouTth ceueHns NpU3Mbl Ha TOTOBBIX YEPTEXKAX.

[lepeuncnsaTb BO3MOXKHBIE CIIOCOOBI  B3aUMHOTO  PACIHOJIOKEHHSI  MPSIMOM
U IJIOCKOCTH B NMPOCTPAHCTBE, NPHUBOJUTH COOTBETCTBYIOIIME NPHUMEPHI U3
pEATBHOM KU3HMU.

JlaBaTp onpeneneHue napaaieabHOCTH IPSAMOU U IIIIOCKOCTH.

DopmMynUpOBaTh MPU3HAK MAPAUIEIIBHOCTHA IIPSAMOM M IIJIOCKOCTH, YTBEPKICHUE
O IPSIMOU MEPECEYEHMs] ABYX IUIOCKOCTEH, IMPOXOAALIMX 4Yepe3 NapasulesibHbIe
psIMBIE.

Pemate mnpakThueckre 3amadyd  Ha I[OCTPOCHHME CEYEHUM MHOIOI'PDaHHHUKA.
OOBICHATH Cilydan B3aMMHOI'O PACIOJIOKEHUS TUIOCKOCTEH.

JlaBaTp ormpenelieHUE MapajuIeNIbHBIX IUJIOCKOCTEN; MPUBOAWUTH IIPUMEPHI U3
peabHOU KU3HU Y OKpPY’KaroIen 00CTaHOBKH, WJUTIOCTPUPYIOLIHE
[1apaJuIeIbHOCTh IUIOCKOCTEW. VICIonp30BaTh NpPHU3HAK NAPAJUIEIBHOCTH JBYX
IUIOCKOCTEM, CBOMCTBA MApaJUICIBbHBIX IUIOCKOCTEW IIpU pPELICHUM 3a1ad Ha
IIOCTPOCHHUE.

OOBsICHATH, YTO HA3bIBACTCA  MapaUIETbHBIM  TMPOEKTUPOBAHUEM U Kak
BBITIOJTHSAETCS MMPOCKTUPOBAHKE (PUTYP HA TIIOCKOCTb.

N300paxath B napajjiebHON MPOEKIMHU pa3IudHble T€OMETPHUUECKHE (PUTYPHI.
MopenupoBare peanbHbIE CUTyallud Ha A3bIKE TE€OMETPHUH, HCCIEN0BATh
IIOCTPOECHHBIE MOJIEIIN C UCIIOJb30BAHUEM I'€OMETPUYECKUX ITOHITHH.
Hcnonp3oBaTe 1IpU  peIIEHMM 3a4a4 Ha I[OCTPOCHUE CEYCHUW IIOHATHE

mapauiCJIIbHOCTH, IIPU3HAKHN 1 CBOMCTBA mapaJuiCIbHBIX IIPAMBIX HA IINIOCKOCTHU

3 | [TepneHAUKYASIPHOCTH npaMbIX | 12 O0P T'eomerpus 10 kiacc,
U IJIOCKOCTEH 11 xnacc

000 «iIKnace»

20P «EnuHpin
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rOCy1apCTBEHHBIN
sK3amen. 11 KJjlacc.

Marematukay

000 «iIKnacce»

0P «A cmam  EI'D.
Marematuka»
AO N3narenncTBO

((HpOCBGIJ_IeHI/Ie»

«Jlomaiaue 3a1aHus.

I'eomerpus 10-11 kmacey.

AO HN3naTenscTBO
MIPOCBEILICHUE

Tpenaxep «O0nako
3HAHUI Marematuka
10,11 xiacc

000 «Dus3ukoH JIad»
Maremaruxka. Anrebpa.

['eomerpus. BepositHOCTh 1
CTaTUCTUKA
10-11 KJ1acc

HHTepaKTI/IBHI)Ie 3aJaHusA

00O «CkaeHnr»

Marematuka 10-11 kimaccel

['AOY BO MI'TTY
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[Mudposoii kypc «Anredpa
Y Hayajia MaTeMaTH4eCKOro
aHaJun3a. I'eomerpus.
BeposTHOCTb 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Akanemus
MuHnpocBeleHus

Poccuny

buomuorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickast  snekTpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
/5/

Bcepoccuiickas onummnana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIUMITHMAga
[IKOJIbHUKOB

https://mos.olimpiada.ru

[leprieHAUKYISIPHOCTH psAMON
Y IUIOCKOCTH: MEPNEHANKYIISIPHBIE
NpsAMbIE B IPOCTPAHCTBE,  MPAMBIE
MapajyieJIbHbIC U MEPIEHAUKYJIAPHBIC

K IINIOCKOCTH, IIpU3HAK
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MIEPIEHANKYJISIPHOCTH IPSAMOU

U IUIOCKOCTH,  TEOpeEMa O IPAMOM
NEPIEHAUKYJISIPHOU IUIOCKOCTHU
[Tepnenaukynsp Y HAKJIOHHBIE:

pacCTodHUC OT TOYKHM A0 IINIOCKOCTH,

PAcCTOSIHUE OT IMPSIMON 10 TIOCKOCTH.

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

AkTyanu3upoBaTh (aKThl U METOJbI IJIAHUMETPUM, pEJICBaHTHBIE TEMeE,
MPOBOJAUTH AaHAJIOTHH.

OOBSCHSTH, KAKOW YroJl HA3bIBAETCS YTIIOM MEXIY MEePECEKAtONUMHUCS MPSIMbIMH,
CKPEIIMBAIOIIUMUCA NPSIMBIMU B IIPOCTPAHCTBE.

JlaBath omnpejeneHre MepreHANKYISPHBIX MPSIMBIX U IPSIMOU, TEPIECHIUKYIIPHON
K MJIOCKOCTH.

HaxoauTe yriabsl MeXIy CKPEIIUBAIOIIMMUCS MPSMBIMU B KyOe U TUpaMH/IE.
[IpuBomuTh mNpUMEpPHl U3 peaJbHOM JKU3HU U OKpYKaroled OOCTaHOBKH,
WUTIOCTPUPYIOIIUE NEPIEHIUKYIIAPHOCTD IPSAMBIX B IPOCTPAHCTBE
U NIEPIEHIUKYISPHOCTD MPSMOMN K IIIIOCKOCTH.

@opMynupoBaTh  NPU3HAK  MEPIECHAMKYJISIPHOCTH  MPSMOW U IJIOCKOCTH,
NPUMEHATh €r0 Ha TPAKTUKE: OOBICHATH MEPICHANKYIIPHOCTh pebpa KyoOa
U JUAroHAJI €ro IpaHu, KOTOpasi €ro HE COJAEPKUT, HAXOAUTh JJIUHY JUArOHAIH
KyOa.

BpuucnsaTe BBICOTY NPaBWIBHOM TPEYIOJbHOM Y MPABUIIBHOW YETBIPEXYTOIBHOU
MAPaMHU/I 10 JUTHHAM pEOep.

Pemate 3amaun Ha BBIYUCIIEHUSA, CBA3aHHbBIE C NEPHEHIUKYJISPHOCTHIO MPSMOMN
Y TUIOCKOCTH, C WCTIOJIb30BAaHUEM TPU pENICHUH TUIAaHUMETPUYECKUX (PakToB
Y METOJOB.

OOBSACHATb, UYTO Ha3bIBAIOT MNEPHNEHIUKYJISIPOM U HAKJIOHHOM M3  TOYKHU
K TUIOCKOCTH; TPOEKIIMEN HAKIIOHHOW Ha MJIOCKOCT.

OOBSCHATb, YTO HA3bIBACTCS PACCTOSIHUEM: OT TOYKH JO IUIOCKOCTH; MEXKIY

MapaJyICIbHBIMU TIOCKOCTSMH; MEXAY NPSIMOW M NApajIeIbHON €1 MIOCKOCTHIO;
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MCKAY CKPCIIUMBAIOMIMMHUCA IIPAMBIMHU.

HaxoauTe 3TH paccTosiHus B MPOCTHIX CIIydasix B KyOe, mupaMue, IpusMe.

MopgenupoBaTe peanbHbIE CUTyallMd Ha SI3BIKE

rcoMecTprur, HCCICA0BATh

IMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM I'€OMETPUICCKUX MMOHSITHUM.

Hcnonws3oBaTh Npu peIICeHUH 3a/1ad Ha MOCTpoeHue ceueHuid teopemy Iludaropa,

CBOMCTBA NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB

4

Yrasl MEXKAY

U INIOCKOCTAMMU

NMPpAMBIMHA

10

O0P TI'eomerpusa 10 knacc,

11 kuacc

000 «Knacc»

90P «Enunbrit
rOCYyJ1apCTBEHHBIN

sK3amen. 11 KJacc.
MaremMaTuka»

000 «iIKnaccy»

290P «1 cmam  EID.
MartemaTuka»
AO N3 natenscTBO

«IIpocsemenue»

«/lomamraue 3aJI1aHUS.
I'eomeTpust 10-11 kmacey.
AO N3parenscTBO

IPOCBEIICHHE

Tpenaxep «O6mnako
3HAHHUI MaremaTuka
10,11 xmacc

000 «®Puszukou J1ad»
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Maremartuka. Anrebpa.
I'eomerpus. BepostHOCTh U
CTaTHCTHKA

10-11 KJIacC
HNHTepakTUBHbIE 3a/JaHUs

00O «Cxkaenr»

Marematuka 10-11 kimaccel

['AOY BO MI'TIY

[Mudposoii kypc «Anredpa
M Hayaja MaTeMaTH4YE€CKOTO
aHaJIn3a. I'eomeTpus.
BeposTHOCTB 151
cratuctuka. 10-11 ximacc
OI'AOY JIIIO «Axkanemus
MuHnpocBeeHus

Poccuny

bubmmorexa MDOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onumnuaga
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ITKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIaga
IKOJIbHUKOB

https://mos.olimpiada.ru

VYrael B IPOCTPAHCTBE: Yrojl MEXAY
OpsIMOM U MJIOCKOCTHIO;  JBYTPAHHBIH

yroj, JIMHEWHBIA YIroJl JABYI'PAHHOIO

yria. [leprieHIUKYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYISAPHOCTH IBYX
IIJIOCKOCTEM. Teopema 0 TpEX
NEPIECHINUKYJIIIpax

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

AkTyanu3upoBaTh (GaKThl W METOJbI IJITAHUMETPUM, pPEJICBAaHTHBIE TEMe,
IIPOBOJIUTH AaHAJIOTHHU.

JlaBaTh ompejeieHUEe yria MEXIy MPSIMON | IJIOCKOCThIO, (opMyIupoBaTh
TEOpEeMY O TPEX MEPHEHAUKYIApax U 0OpaTHYIO K HEH.

HaxomuTh yroa Mexay mpsiMOd M TUIOCKOCTBIO B MHOTOTPaHHUKE, PACCTOSHUE OT
TOYKHM JI0 MPSIMOM HA TUIOCKOCTHU, UCTIOJIB3YSI TEOPEMY O TPEX MEPIEHIUKYIIApax.
[IpoBOUTE Ha 4YepTEKE MEPHNEHAUKYJAP: U3 TOUYKH Ha TMPAMYIO; U3 TOYKH Ha
IJIOCKOCTh. JlaBaTh ompejeieHue ABYTPAaHHOIO yIjla U €r0 SJIEMEHTOB.

OOBSACHITH PAaBEHCTBO BCEX JIMHEWHBIX YTJIOB JIBYTPAaHHOTO YTJIA.

HaxomuTh Ha deprexe NIBYrpaHHBIA yroysl mpu pedpe NHUpaMUIbl, IPU3MBI,
napaseenunesa.

JlaBaTh ompejiesieHne yria MEXAy MIOCKOCTIMU.

JlaBaTh ompeaeneHue U (PopMyIupoBaTh MPHU3HAK B3aMMHO TMEPIEHIUKYISIPHBIX
IIOCKOCTEM.

HaXOI[I/ITB YIJIBI MCIKAY IINIIOCKOCTAMU B KY6G " IIMpaMHuAac.
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Hcnons30BaTh IIpH PCUICHUHU 3a1a4 OCHOBHBIC TCOPEMbI U MCTObI IINIAHUMCTPUU.

MojgenupoBaTe peanbHbIE CUTyallMd Ha SI3BIKE

rcoMecTprur, HCCICA0BATh

IMOCTPOCHHBIC MOACIIN C NCIIOJIb30BAHUEM I'€OMETPUICCKUX MMOHSTHUM.

Hcnons3o0BaTh Inpru pCelICHUM 3aJa4d Ha IIOCTPOCHUC CEYCHMH COOTHOIICHUS

B NIPSAMOYT'OJIBHOM TPEYTOJIbHUKE

5

MHororpaHHuKH

10

O0P TI'eomerpusa 10 knacc,

11 kuacc

000 «Knacc»

90P «Enunprit
rOCYyJ1apCTBEHHBIN

sK3amen. 11 KJlacc.
MaremaTtuka»

000 «IKnaccy

290P «1 cmam  EID.
MaremaTuka»
AO HN3natenscTBO

«IIpocsemenue»

«/lomamraue 3aJI1aHUS.
I'eomeTpust 10-11 kmaccy.
AO N3parenscTBO

IPOCBEIICHHE

Tpenaxep «O6mnako
3HAHUI Maremartuka
10,11 xmacc

000 «®Puszukou J1ad»
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Maremartuka. Anrebpa.
I'eomerpus. BepostHOCTh U
CTaTHCTHKA

10-11 KJIacC

HHTepaKTI/IBHBIG 3aJaHusA

000 «Ckaenr»

Marematuka 10-11 kimaccel

['AOY BO MI'TIY

[Mudposoii kypc «Anredpa
Y Haydajia MaTeMaTU4eCKOro
aHaJM3a. I'eomerpus.
BeposTHOCTB 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Axkanemus
MuHnpocBeneHus

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana

IMIKOJIBbHHUKOB
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MockoBckas oJuMIIMaga
IKOJIbHUKOB

https://mos.olimpiada.ru

IlonsTue MHOTOI'pPaHHHKA, OCHOBHBIC
OJICMCHTBI MHOTOI'PAHHHWKA, BBIITYKJIBIC
N HCBLIITYKJIBIC MHOTOI'PaHHUKH,
pasBépTKa MHOT'OT'PaHHUKA. HpI/I3MaZ n-
YToJibHad Npu3Mad, I'paHu U OCHOBAHUA

IMPU3MBI; IIpAMad 1 HAKIIOHHAA ITPU3MBbI,

OoKkoBas U TIOJIHAs OBEPXHOCTh
IIPU3MBI. [Tapannenenunen,
IPSIMOYT OJIBHBII napaJiyIesIeuIe T

U ero  CBOMCTBA. [upamupa:  n-
yToJibHas nMpaMuia, rpaHu
¥ OCHOBaHWE  THUpaMUIbl;  OOKOBas
U TI0JIHAsE  TOBEPXHOCTb  MHUPaMU/JIbI;
NpaBWIbHAS W yCEUEHHAsh MHUpaMuja.
DJIEeMEHTbl  MPU3Mbl ¥ MUPAMUJIBI.
[IpaBriIbHBIE MHOTOTPAHHUKH: TIOHSATHE
MPaBUIIBHOTO MHOTOTPaHHHUKA;
MpaBuUjibHAsg NpU3Ma U NPaBUIbHAS
NMApaMUia; TPaBUIbHAA TPEYroJbHAA
NUpamMuia W OPaBWIbHBIA  TETPadJIp;
ky0. IlpencraBieHue o IMPaBUIBHBIX

MHOI'OI'PaHHHKAX: OKTa’Ap, AOACKAIIAP

1 UKOCAadP. CummeTpust
B IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOW,
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IJIOCKOCTU.  DJIEMEHTBl  CUMMETPUH

B IUpaMUIaX, rapajuieaenune1ax,
MIPABUIBHBIX MHOTOTPAHHUKAX.
Brerauciienue 3JIEMEHTOB

MHOTOTPaHHUKOB: pPEOpa, aUaroHad,
yrael. [lnomaas 60k0BO MOBEPXHOCTH
U TTOJIHOM ITIOBEPXHOCTHU PSIMOU
IIPU3MBI, oAb OCHOBAHMH,
TeopemMa O OOKOBOM  TMOBEPXHOCTHU
npsMoit mpusmbl. [lnomans OokoOBOM
ITOBEPXHOCTHU Y TIOBEPXHOCTH
MPaBUJIBHOM  MUpPAMUIbBI,  TeopeMa
o ruionmaau  OOKOBOW  TOBEPXHOCTH

yCEUEHHON TUPAMUJIBI

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

AkTyanu3upoBaTh (GaKThl W METOJbI  IJIAHUMETPUM, PEJICBAaHTHBIE TEMe,
MPOBOAUTH AHAJIOTHH.

JlaBaTh omnpeneneHue Napajuiesienuiena, pacno3HaBaTh €ro BHJAbl U U3Yy4aTb
CBOMCTBA.

JlaBaTh omnpesneneHrue MUpaMuIbl, paclio3HaBaTh BUIbI TUpaMul, (popMyIHpoBaTh
CBOMCTBa pE€Oep, rpaHeil U BHICOTHI MPABUIIBHOW MUPAMUIBI.

HaxoauTs mutomaap moaHoi 1 OOKOBOM MOBEPXHOCTH IMTUPAMU/IBI.

JlaBaTp onpeneneHre yCeYEHHOW MUPaMHUIbl, HA3bIBATh €€ AJIEMEHTHI.
dopMmyaupoBaTh TEOpPEMYy O IUIOMIAAXM OOKOBOH ITOBEPXHOCTH IIPABHUILHOMN
YCEUEHHON TUPAMUBI.

Pemarps 3agaun Ha BBIYMCIICHUE, CBSI3AHHBIE C MUPAMUJIAMHM, a TAKXKE 3aJa4yd Ha
MOCTPOCHUE CEUCHUH.

JlaBaTh ompejereHUe MPU3MBI, pacliO3HaBaTh BUJBI MPU3M, U300paxaTh MPHU3MBbI
Ha YepTEeKeE.

HaxoauTth momaas mogHON Wi O0KOBOM MOBEPXHOCTH MTPHU3MBI.

121




M3yyaTe cooTHOmeHus Ounepa sl yucna peédep, TrpaHed U BEpIIMH
MHOTOI'paHHHUKA.

N3yyaTh BUIBI IPAaBUIBHBIX MHOIOTPAHHUKOB, UX Ha3BaHUS U KOJUYECTBO IPAHEM.
N3yyaTh CUMMETPHIO MHOTOTPAHHUKOB.

OOBCHATh, KaKM€ TOYKM HA3BIBAIOTCA CUMMETPHUYHBIMU OTHOCHTEIBHO JAaHHOM
TOUYKH, NPSAMON WU IUIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OChIO MJIHM IUIOCKOCTBHIO
CUMMETPHUH (PUTYPBHI.

[IpuBOAUTH IPUMEPHI CHMMETPUYHBIX QUTYP B apXUTEKTYpE, TEXHUKE, IPUPO/IE.
MopenupoBarh peajibHbIE CUTyallUd Ha S3bIKE TE€OMETPUHU, HCCIEAO0BAThH
NOCTPOCHHBIE ~ MOJIENIM  C MCMOJb30BAHUEM  T'€OMETPUYECKUX  TOHSATHH,

HCIIOJIB30BAaTh HOJIO6I/IG MHOT'OTPAaHHUKOB

6 | O0bEéMBI MHOTOTPAHHUKOB 8 O0P TI'eomerpusa 10 knacc,
11 knacc

000 «Knacc»

20P «EnuHbIi
rocyJIapCTBEHHBIN
sk3ameH. 11 KJ1acc.

MaremaTtukay

000 «Knacc»

0P « cmam  EID.
MaremaTuka»
AO NznarenncTBO

«IIpocsemenue»

«/lomamraue 3aJIaHUS.
I'eomeTpust 10-11 kmaccey.
AO N3parenscTBO

IPOCBEIICHHE
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Tpenaxep «O6nako
3HAHUI Marematuka
10,11 xnacc

000 «®Puszukou J1ad»

Maremartuka. Anreobpa.
['eomerpus. BeposTHOCTE U
CTaTHCTHKA

10-11 KJIacc
WHTepaKkTUBHBIE 3a1aHUS

00O «Cxaenr»

Marematuka 10-11 kiaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
Y Haydajla MaTEMaTHU4ECKOro
aHaJIn3a. ['eomeTpus.
BeposiTHOCTB 51
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Axkamemus
MuHnpocBemeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
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https://resh.edu.ru/subject/3
/5/

Bceepocculickas onuMmnuana
IIKOJIbHUKOB
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MockoBckas oJInMIIHaga
IIKOJIbHUKOB
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ITousTue 00 00BEMeE. O0BéM

MUupamMuabl, IPpU3MbI

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

AxTtyanu3upoBaTh (GaKThl U METO/IbI TUTAHUMETPHUH, PEIEBAaHTHBIE TEME.
OOBsCHATh, KaK HM3MEPSIOTCS OOBEMBI TeNl, MPOBOMASI AHAJIOTHIO C U3MEpPEHUEM
IJIOIIAIed MHOTOYTOJIbHUKOB.

dopMyIUpOBaTh OCHOBHBIC CBOMCTBA 00BEMOB.

N3yyaTh, BBIBOAUTH (OpMyNbl 00bEMA MPSMOYTOJIBHOTO Mapajuiefenunesa,
MIPU3MbI U TUPAMUJIBIL.

Beraucisats 006EM IpU3MBbI U TUPAMUIBI TI0 UX SJIEMEHTaM.

[TpumeHsaTs 00BEM IS pElIeHUs CTEPEOMETPUYECKUX 3a7a4 U I HaAXOXKICHUS
r€OMETPUUYECKUX BEJTUYMH.

MopgenupoBare pealbHbIE CUTyallUd Ha S3bIKE TE€OMETPUM, HCCIEA0BAThH

IMOCTPOCHHBIC MOACJIN C NCIIOJIBb30BAHUCM I'COMCTPHICCKUX TOHSITHUI

7 | IloBTOpeHMe: cedyeHHMs, PACCTOAHUA | 6 O0P T'eomerpus 10 kiacc,
U YIJIbI 11 knacc
000 «AKnace»
20P «EauHbIii
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rOCy1apCTBEHHBIN
sK3amen. 11 KJjlacc.

Marematukay

000 «IKnace»

0P «A cmam  EI'D.
Marematuka»
AO N3narenncTBO

((HpOCBGIJ_IeHI/Ie»

«Jlomaiaue 3a1aHus.

I'eomerpus 10-11 kmacey.

AO HN3naTenscTBO
MIPOCBEILICHUE

Tpenaxep «O0nako
3HAHUI Marematuka
10,11 xiacc

000 «Dus3ukoH JIad»
Maremaruxka. Anrebpa.

['eomerpus. BepositHOCTH 1
CTaTUCTUKA
10-11 KJ1acc

HHTepaKTI/IBHI)Ie 3aJaHusA

00O «CkaeHnr»

Marematuka 10-11 kimaccel

['AOY BO MI'TTY
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[Mudposoii kypc «Anredpa
Y Hayajia MaTeMaTH4eCKOro
aHaJun3a. I'eomerpus.
BeposTHOCTb 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Akanemus
MuHnpocBeleHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickast  snekTpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
/5/

Bcepoccuiickas onummnana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIUMITHMAga
[IKOJIbHUKOB

https://mos.olimpiada.ru

[TocTpoenue CEUYCHU
B MHOTOT'paHHHUKE. Breruucnenue
PACCTOSIHUM: MEXIY ABYMS TOYKaMH,
OT TOYKH JIO0 TPSMOM, OT TOYKH 0

IINTOCKOCTH, MCIKIAY
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CKPEILMBAOLUMUCS MIPSIMBIMU.
Beruncnenue YIJIOB: MEXIY
CKPEIIMBAOLIUMUCA IPSAMBIMHU, MEXIY
IPSMOM U INIOCKOCTBIO, JIBYTPAaHHBIX

YIJIOB, YIJIOB MCXKAY INIOCKOCTAMUA

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

Ctpouth ceueHne MHOTOTPaHHUKA METOJIOM CJIE/IOB.

JlaBaTh omnpejienieHre pacCTOsIHUS MexAy (purypamu.

HaXOIII/ITB PaCCTOAHNC MCKAY MAPAJIICIIBbHBIMU ITNIOCKOCTAMHU, MCIKIAY IIIOCKOCTBIO

Y NapAJJICIIbHOU €M IPSAMOU, MEXY CKPEIIUBAOLIMMUCS MPSIMBIMH.

CTpOI/ITL JIMHEWHBIN yYrojql ABYTPAHHOI'O yIjla Ha YCPTCIKC MHOTOI'PaHHHKA

U HAXOOUTb €Iro BCIINUNHY.

HaXO}II/ITb YTJIbI MCXKAY IINIOCKOCTAMHU B MHOI'OT'PAaHHUKAX

11 kiaacce

68

1 | Tena Bpamenust

24

D0P T'eomerpus 10 kiacc,
11 xnacc

000 «Knacc»

20P «EnuHbIit
roCyAapCTBCHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtuka

000 «Knacec»

0P «A cmam  EID.
MaremaTuka»
AO NznarennctBO

«IIpocsemenue»

«/lomamraue 3aJIaHUS.
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['eomeTpust 10-11 kmaccy.
AO N3paTenscTBO

IPOCBEIICHHE

Tpenaxep «O6nako
3HAHUI Marematuka
10,11 xnacc

000 «DusuxoH Jlad»

Marematuka. Anrebpa.
['eomerpus. BeposTHOCTD U
CTaTHCTHKA

10-11 KJIacc
HHTepakTUBHbBIE 3a/IaHUS

00O «Cxaenr»

Martematuka 10-11 kiaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
¥ Hayaja MaTeMaTH4ECKOro
aHanusa. ['eomeTpus.
BeposTHOCTB 151
cratuctuka. 10-11 kacc
OI'AOY JIIO «Axkamemus
MuHnpocBeneHus

Poccuny

buomuorexa MDOIII

https://uchebnik.mos.ru/cat
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MockoBckas oJIMMITHaga
IIKOJIbHUKOB
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Chdepa wmmap: TeHTp, paauyc,
aMaMeTp;  IUIOIAah  TIOBEPXHOCTH
cheppl.  BsammHOe  pacmosioxeHHe
chepbl W IUIOCKOCTH;  KacaTelabHas
IJIOCKOCTh K cdepe; tuionans cgepsl.
N3o0paxenune cdeppl, 1mapa Ha

miockocTd. CeueHus 1apa

OcHOBHEIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

Axtyanu3upoBaTh (aKTBI ¥ METONBI IUIAHUMETPUH, PpEJIEBaHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHUH.

JlaBaTh omnpeneneHus chepsl U mapa, ux MeHTpa, paanyca, ruamerpa. OnpenensiTh
chepy Kak (GUrypy BpaiieHus OKPY>KHOCTH.

HccnenoBath B3amMHOE pacmojiokKeHHEe cdepbl | INIOCKOCTH, IBYX cdep,
WJUTIOCTPUPOBATH 3TO HA YEPTEXKAX U PUCYHKAX.

@opMynupoBaTh OINpPEJEICHUE KacaTelbHOM IIJIOCKOCTH K cepe, CBONCTBO

" IIPHU3HAK KacaTeJbHOM IIOCKOCTH.
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3HaAKOMUTHCS C T€OJIE3NYECKUMU JIUHUSMU Ha cdepe

Hunuuaapuyeckast MMOBEPXHOCTD,
oOpazyrorniue UUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IWJIUHIPUYECKOU
noBepxHocTH. [{unmHAp: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTh, 0Opa3zyroias
U OCh, IIJIOIIaAb OOKOBOM M ITOJHOM
MOBEpXHOCTH. M300pakeHue muinHaApa
Ha TuTocKocTH. Pa3BépTka muauHApA.
Ceuennst  umnuHApa  (TUIOCKOCTBIO,
napajuieIbHONW WM MEePIICHINKYISIPHOM

OCH ITUJIHH/PA)

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

OOBICHATH, UTO HA3bIBAIOT LUIUHAPOM, HA3BIBATH €TI0 AJIEMEHTHI.

N3yyaTh, 0OBSICHATH, KaK MOJYYUTh MIIMHIAP MYTEM BpalleHUs MPSMOYTOJIbHUKA.
BreiBoguTh, wucnonb3oBaTh (HOPMYIBl IS BBIUMCICHUS IJIOMIATU  OOKOBOMA
NOBEPXHOCTH LIWJIMHAPA.

N3yuath, pacrno3HaBaTh pa3BEepPTKY LUIUHIIPA.

N300paxkaTh NUIMHAP U €r0 CEYEHUS IUIOCKOCTHIO, MPOXOAIIEH Yepe3 ero och,
MapAJUICIIBHONW WU MEPICHAUKYIISIPHOU OCH.

HaxoanTe miomany 3TUX CCUCHU.

MogenupoBare pealbHbIE CUTyallMM Ha S3bIKE TE€OMETPUH, MCCIIEI0BaTh

IMIOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPHICCKUX MOHSITHUI

Konnueckas IIOBEPXHOCTB,
obOpasyrornue KOHHYECKOH
MOBEPXHOCTH, 0Ch Y BepIlIMHA

KOHMYECKOM  moBepxHOCTH. KoHyc:
OCHOBAaHHME U BEpIIMHA, OOpa3yroIas
M OCh, INIONIIAJb OOKOBOM U ITOJTHOM

IIOBEPXHOCTH.  YCEUEHHBI  KOHYC:
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oOpa3ylolliue U BBICOTa; OCHOBaHMS
1 O0KOBasi MOBepXHOCTh. M300pakeHue
KOHyca Ha Iuiockoctd. Passéprka
koHyca. CeyeHus: KoHyca (MIOCKOCTHIO,
MapAJUICIIbHOU OCHOBAHHIO,
Y IUIOCKOCTBIO,  MIPOXOASALIEN  4Yepes

BEPIIHHY)

OCHOBHEIC BHUBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OOBSACHSTH, KAKOE TEJIO HA3BIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh €0 AJIEMEHTHI.
N3yuarh, OOBSACHATH, KaK MOJYYUTh KOHYC MYyTEM BpalleHUs MPSIMOYTOJBHOTO
TPEYroJIbHUKA.

N300paxkaTb KOHYC U €ro CEYEeHHsl IIJIOCKOCTBIO, MPOXOMASIIeH dYepe3 OcCh,
Y TJIOCKOCTBIO, IEPIIEHIUKYIISIPHOM K OCH.

N3yuats, pacro3HaBaTh pa3BEPTKY KOHYCA.

BreiBoguTh, wucnonb3oBaTh (HOPMYIBl IS BBIUMCICHUS IJIOMIATU  OOKOBOMA
NOBEPXHOCTH KOHYCA.

HaxomuTe muiomanM ceyeHuid, MNPOXOISIIMX YEPE3 BEPLIMHY KOHYyca WU
NEPHEHIUKYISPHBIX €70 OCH.

OOBICHATH, KAKOE TEJIO HA3BIBACTCS YCEUEHHBIM KOHYCOM.

N3yyaTh, OOBACHITH, KaK €ro MOJYyYUTh IYTEM BpaIEHUS MPIMOYTOIbHOM
Tparenuu.

BeiBoguth, mnpuMeHATh (GOpMyny I BBIUMCICHUS IUIOMIAAN  OOKOBOM

MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOunanms TEI BpaIeHus
¥ MHOTOI'PaHHUKOB.  MHOTOTpaHHUK,
OMMCaHHBIA OKONO cdepwl; cdepa,
BITUCAHHAs] B MHOT'OI'PAHHUK HJTH B TEJIO

BpaILlCHUS

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqafom1/1xc;1

AkTyanuzupoBaTh (aKThl U METOJIbl  IUIAHUMETPUM, PEJICBAHTHbIE TEME,
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IMPOBOJUTH aHAJIOTHUH.

Pemats CTCPCOMCTPHUUCCKHUC 3aJa4u, CBA3aHHBIC C TCJIaMH BpaliCHUA,
IMOCTPOCHUCM CCUCHMU Tel BpamcHusia, C KOM6I/IHaI_[I/I}IMI/I TCJI  BpallCHHA
U MHOI'OI'paHHUKOB Ha HAXOXACHUC I'COMCTPUUCCKUX BCINYHH.

Hcnons3o0BaTh Ipu pPCHICHHU CTCPCOMCTPHUYCCKUX 3aJda4d IINIaHUMCTPUUCCKUC
(I)aKTBI H MCTOABI 3a4a41 HAa BBIYMCIICHUEC U J0Ka3aTCIbCTBO.

MOIICJII/IpOBaT]':: pC€alIbHBIC CUTyallMM Ha A3BIKC TI'COMCTPUH, HUCCICAOBATH

MMOCTPOCHHBIC MOACIN C UCITOJIb30BAHUCM I'COMCTPUICCKUX MMOHSATUH

2 | O0BbéMBI Te 10 D0P T'eometpus 10 knacc,
11 xnacc

000 «Knacc»

90P «Enunbrit
rocyJapCTBEHHBIN
sKk3ameH. 11 KJ1acc.

MaremaTtukay

000 «Knacc»

0P «I cmam EID.
MaremaTuka»
AO HNznareancTBO

«IIpocsemenue»

«/lomamaue 3aJI1aHUS.

I'eomeTpmst 10-11 kmacey.

AO HznareancTBO
MIPOCBEIIICHUE

Tpenaxep «O0bnako
3HAHUI Marematuka
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10,11 knacc

000 «®Pusukon Jlad»

Maremaruxka. Anrebpa.
I'eomerpus. BepostHOCTh U
CTaTHCTHKA

10-11 KJ1acc

HHTepaKTI/IBHBIG 3alaHuA

00O «Cxkaenr»

Maremaruka 10-11 kmaccel

['AOY BO MI'TIY

[Mudposoii kypc «Anredpa
¥ Hayaja MaTeMaTH4eCKOTro
aHanM3a. I'eometpusi.
BeposTHOCTB 151
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Axkanemus
MuHnpocBemeHus

Poccuny

bubmmorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/
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Bceepoccuiickas onuMnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

IToustne 00 o00BéMe. (OCHOBHBIE
cBorictBa 00BEMOB Tein.  OO0OBEM
muIuHApa, KoHyca. OO0BEM mapa

U TUI0IIAb cephl

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

Axtyanu3upoBaTh (aKTl ¥ METOABI IUIAHUMETPUM, PpEJIEeBaHTHBIE TEME,
IPOBOJIUTH AHAJIOTHUHU.

BreiBoauTh, ucnonb3oBaTh GoOpMysabl 00BEMOB: MPHU3MBbI, HUIUHIPA, MTUPAMUIBI,
KOHYCa; YCEYEHHON NMUpPaMHU/Ibl U YCEYEHHOTO KOHYCA.

Pemath cTepeomeTprueckue 3aa4um, CBsI3aHHbBIE C BEIYUCIEHUEM 00BEMOB.
@opMyIUpOBaTh OINpPEIEICHUE IIAPOBOrO CETMEHTA, IIApPOBOrO CJOSI, IIapOBOTO
CEKTOopa.

[TpumensaTs GOpMyIBI 71 HAX0XKACHUS 00BEMOB IIAPOBOTO CETMEHTA, IIAPOBOTO

CeKTOpa

ITonoOHBIE  Tema B IPOCTPAHCTBE.
CooTHOIICHUST MEXIY  IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMAMH TIOIOOHBIX

TCJI

OcCHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

Pemiath cTrepeoMeTpuuecKue 3aayud, CBA3aHHbIE C 00BEMOM IIapa W MIOMIAAbIO

chepsl.

MOI[GJ'H/IpOBaTB p€allbHbIC CHUTyallUM Ha A3BIKC I'COMCTPHH, MHCCICAOBATH
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ITIOCTPOECHHBIE MOJIENIN C UCTIOJBb30BAHUEM I'€OMETPUYECKUX ITOHITHH.
Axtyanu3zupoBaTh (AKTBl ¥ METOABl IUIAHUMETPUM, PEJIEBAaHTHBIE TEME,
IIPOBOJINTH AHAJIOTHUH.

PemaTth crepeoMeTpuyeckue 3aJauyM, CBS3aHHBIE C COOTHOLIEHHEM OO0BEMOB
Y TIOBEPXHOCTEHN MOJOOHBIX TE€T B MPOCTPAHCTBE.

MopgenupoBarb peajbHbIE CHUTyallUM Ha $3bIKE TIE€OMETPUH, MCCIEN0BATh

MMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM I'COMCTPUICCKUX MMOHSATUH

3 | BekTopsl U KoopauHaTtsl | 20 O0P TI'eomerpusa 10 knacc,

B NIPOCTPAHCTBE 11 knacc

000 «Knacc»

90P «Enunbri
rOCYyJ1apCTBEHHBIN

sK3amen. 11 KJ1acc.
MaremMaTuka»

000 «IKnaccy»

0P «I cmam  EID.
MaremaTuka»
AO N3 natenscTBO

«IIpocsemenue»

«/lomamraue 3aJI1aHUS.
I'eomeTpust 10-11 kmacey.
AO N3parenscTBO

IPOCBEIICHHE

Tpenaxep «O0bnako
3HAHUW» Marematnka

10,11 xmacc
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000 «®Puszuxkon Jad»

Maremartuka. Anrebpa.
I'eomerpus. BepostHOCTh U
CTaTHCTHKA

10-11 KJIacC

HHTepaKTI/IBHBIG 3alaHuA

00O «Cxkaenr»

Marematuka 10-11 kmaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
M Hayajla MaTeMaTHYeCKOTO
aHaJIn3a. I'eometpus.
BeposTHOCTB 151
cratuctuka. 10-11 ximacc
OI'AOY JIIO «Axkanemus
MuHnpocBeeHus

Poccuny

bubmmorexa MDOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  35eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/
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Bceepoccuiickas onuMnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIMaga
IKOJIbHUKOB

https://mos.olimpiada.ru

Bextop Ha IJIOCKOCTH
U B [IPOCTPAHCTBE. Cnoxenue
Y BBIYMTAHUE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha yucio. Pa3noxeHue
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBuno napamienenunena.
Pewienne 3ajaad, CBSA3aHHBIX
C IPUMEHEHUEM  TIPaBWJI  JECUCTBUU
¢ BekTtopamu. [IpssMoyronpHas cucrema
KOOpJIHHAT B IIPOCTPAHCTBE.
Koopaunater BekrTopa. Ilpocreimme
3a7]a4d B KOOpJAMHATaX. YTOI MEXIy
BekTOpamMu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB. BpIuMCIIEHHE YIIIOB MEXIY
IPSIMBIMU U IJIOCKOCTSIMH.
KoopainHaTHO-BEKTOPHBIA METOH MpPU

PCHICHUH I'COMCTPHUICCKUX 3aa4

OcCHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafoumxc;1

IIPpOBOAUTH aHAJIOTHNH.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

Axtyanu3upoBaTh (aKThl ¥ METONBI TUIAHUMETPUH, PEJIEBaHTHBIE TEME,

@opMyNIUPOBATH NPABUIIO MTAPAIIIEIETIUIEA IPU CIOKEHUU BEKTOPOB.

CKJIaI[BIBaTB, BBIYHUTATb BECKTOPBI, YMHOKAaTb BCKTOP HA YHCJIO.
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N3y4aTh OCHOBHBIE CBOMCTBA 3TUX ONEPALUAN.

JlaBaTp onpeneneHue IpsAMOYroJIbHOM CUCTEMbI KOOPAUHAT B IIPOCTPAHCTBE.
BrIpa3uts KOOpAUHATBI BEKTOPA YE€pE3 KOOPIAUHATHI €I0 KOHILIOB.

BoeiBoguTh, wucnonb3oBaTh (HOpMYTy JUIMHBI BEKTOpAa M PACCTOSHUS MEXAY
TOYKaAMHU.

BreipaxkaTs cKalsipHOE IIPOU3BEICHUE BEKTOPOB Y€pe3 UX KOOPAUHATHI, BEIYUCIIATH
YIOJl MEXKAY ABYMSI BEKTOPAMHU, IBYMsI IIPSMBIMU.

Haxonuts yron Mexay mpsMoOu M INIOCKOCTBIO, YTOJ MEXKAY ABYMsS INIOCKOCTSIMU
AHAJINTUYECKUMHU METOAAMH.

BBIBOIII/ITB, HUCIIOJIB30BAaTh q)OpMyJIy PaCCTOAHUA OT TOUYKH OO IIJIOCKOCTHU

4 | [loBTOpEHHE, 0000menue | 14 D0P T'eometpus 10 knacc,

M CUCTeMATH3ALNSA 3HAHUM 11 xiacc

000 «Knacc»

20P «EnuHbIi
rocyJIapCTBEHHBIN
sk3ameH. 11 KJ1acc.

MaremaTtukay

000 «Knacc»

0P « cmam  EID.
MaremaTuka»
AO NznarenncTBO

«IIpocsemenue»

«/lomamraue 3aJIaHUS.
I'eomeTpmst 10-11 kmaccey.
AO N3parenscTBO

IPOCBEIICHHE
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Tpenaxep «O6nako
3HAHUM Maremartuka
10,11 xmacc

000 «®Puszukou J1ad»

Maremaruxa. Anreobpa.
['eomeTrpus. BeposTHOCTE U
CTaTHCTHKA

10-11 KJIacc

HHTepaKTI/IBHBIG 3alaHuA

00O «Cxkaenr»

Maremaruka 10-11 kmaccel

'AOY BO MI'TIY

[Mudposoii kypc «Anredpa
Y Hayajla MaTEMaTH4ECKOro
aHaJIn3a. ['eomeTpus.
BeposiTHOCTB 151
cratuctuka. 10-11 kacc
OI'AOY JIIO «Axkamemus
MuHnpocBemeHus

Poccuny

buomuorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  anexkTpoHHas

IKOJIAa.
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Bceepocculickas onuMmnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast  oJuMIIHaga
[IKOJILHUKOB

https://mos.olimpiada.ru

OcHoBHBIE (GUTYpBI, (DAKTBI, TEOPEMBI
Kypca TUTAHUMETPUH. 3anauun
IUTAHUMETPUU W METOJbl UX PEIICHHUS.
OcHoBHBIE (GUTYpBI, (DAKTBI, TEOPEMBI
Kypca CTEPEOMETPUH. 3agaun

CTCPCOMCTPUHU U MCTOABI UX PCHICHUA

OcHOBHEBIE BHUABI JCATCIIBHOCTU 06yqa10umxc;1

Pemate mpocreimne 3ajadud Ha HAXOXKJICHUE JUIMH U YIVIOB B F€OMETPUYECKHUX
durypax, npumeHsTh TeopeMy Iludaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
Haxonuts muomans MHOroyrojpHUKa, Kpyra.

PacnioznaBaTh moj00HbBIE (UTYPBI, HAXOAUTH OTHOIICHUS JIJTMH ¥ TUTOIIAICH.
Hcnonp30oBaTh MpU pEHICHUU CTEPEOMETPHUECKHX 3a7ad  (AKThI U METOIBI

IIAHUMCTPUH

BEPOATHOCTB U CTATUCTHUKA

No | rema Konuy | DnexkTpoHHbIE
€CTBO | 00pa3oBaTelIbHbIE PECYPCHI

qaCoB

10 kaacc 34

140



https://resh.edu.ru/subject/3/5/
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

IIpencrasienue

H onmucartreJIbHasg CTaTUHCTHKA

JTAHHBIX

20P «EnuHbIN
roCy1apCTBEHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtuka

000 «IKnacce»

0P «A cmam  EI'D.

MartemaTuka»

AO N3naTtenbcTBO
«IIpocBemieHue

Tpenaxep «O6nako
3HaAHUI» MaremaTtuka
10,11 xmacc

000 «Pusukon Jlad»

BeposiTHOCTh M cTaTUCTHKA
10-11 KJ1acc

NHTEepakTUBHBIE 3aJaHUS

00O «Cxkaenr»

BeposTHOCTh M cTaTUCTHKA
10-11 xmacc

000
«CBEPOBPA30OBAHUE»

Marematuka 10-11 kiaccel

['AOY BO MI'TTY

[Hudposoii Kypc
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BepostHoCcTh 51
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Akanemus
MuHnpocBeueHust

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickasgs  anexktpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
15/

Bcepocculickas onummnana
IKOJBHUKOB

https://vos.olimpiada.ru

MockoBCcKkasgs  OJIMMITHAJIa
IIKOJILHUKOB

https://mos.olimpiada.ru

[IpencraBienne MaHHBIX C MTOMOIIBIO
TabIIUIl U Uarpamm. Cpennee
apupMeTHIecKkoe,  MeAuaHa,  Hau-
Oomnplliee W HAUMEHBIIIEE 3HAYCHUSA,
pa3Max,  JUCHEepCHs, CTaHAapTHOE

OTKJIOHCHHEC YHNCJIOBBIX Ha60pOB

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06y11a101111/1xc;1

M3Bnekatr wuwHOpMaIMiO U3 TaOMMI[ U AUArpaMM, HCIIOIb30BaTh TaOJUIIBI
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H JuarpaMmsbl IJ1d MPECACTABICHUA CTATUCTUYCCKUX JTaHHBIX.

HaXOI[I/ITB OIMUCATCIIbHBIC XapAKTCPUCTUKNU NAHHBIX.

BBII[BI/IFEITB, KPUTUKOBATb THUIIOTC3bI

U onpeaestonux e€ hakropax

0 XapakTepe

CIly4YallHOM W3MEHYUBOCTHU

2 | CayuyaiiHble ONBITHI
coObITHSA,

C PAaBHOBO3MOKHBIMM

U c1y4aiHble

OIIBITHI

AJIEMECHTAPHBLIMHU UCXO0AAMHU

90P «Enunprit
rOCy1apCTBEHHBIN

sK3amen. 11 KJ1acc.
MaremaTuka»

000 «Knacc»

0P «I cmam EID.

MaremaTuka»

AO N3naTenscTBO
«IIpocBelieHue»

Tpenaxep «O0nako
3HAHUMN Marematuka
10,11 xiacc

000 «Pusukon JIad»

BeposiTHOCTH M cTaTuCTHKA
10-11 KJIacc

NHTEepakTUBHBIEC 3aJaHUS

00O «CkaeHnr»

BeposTHOCTh M cTaTUCTHKA
10-11 xmace

000
«CBEPOBPA30OBAHUE»
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Maremaruka 10-11 kmaccer

['AOY BO MI'TTY
[Mudposoii Kypc
BeposTHOCTb 151

craructuka. 10-11 kacc
OI'AOY JIIO «Axkanemus
MuHnpocBeleHus

Poccuny

buomorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  snekTpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
15/

Bcepoccuiickas onummnana
IIKOJILHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIUMITHAga
IIKOJIbHUKOB

https://mos.olimpiada.ru

CnyyaiiHple 3KCIEPUMEHTHI (OIBITHI)
Y clly4aiHbIe COOBITHS.
DneMeHTapHble COOBITHS  (MCXO/JIbI).

BepositHOCTh  cly4ailHOTO  COOBITHS.
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BepositHocT  cOOBITHII B ONBITaX
C PaBHO BO3MO>KHBIMH DJIEMEHTAPHBIMHU

coObrTusMu. [IpakTuueckas padbora

OCHOBHEIC BUABI ACATCIBHOCTU 06yqafouu/1xcx

Boigenars Ha mpuMepax cllydailHble COOBITHS B OMMCAaHHOM CIIy4YailHOM OIbITE.

@opMyIUpPOBATh YCIOBUS MPOBEICHHUS CIIyYalHOTO OITBITA.

HaXOIII/ITB BCPOATHOCTHU COOBITHH B ONBITaX C PaBHOBO3MOXHBIMU UCXOOAMU.

MOIICJII/IpOBaT]':: OIIBITBI C PABHOBO3MOKHBIMHA JJICMCHTAPHBIMHU HCXOAAMHU B XOJC

NPAKTUYECKON paboThI

3

Onepanun HaJl COOBITUSIMH,

CJIOJKeHHE BepOSITHOCTEH

90P «Enunprit
rOCYyJ1apCTBEHHBIN

sK3amen. 11 KJ1acc.
MaremaTtuka»

000 «IKnaccy»

290P «1 cmam  EID.

Marematuka»

AO N3 natenscTBO
«IIpocsemenue»

Tpenaxep «O6mnaxko
3HAHUI» Marematuka
10,11 xmacc

000 «®uzukon JIady»

BeposiTHOCTH M cTaTuCTHKA
10-11 KJ1acc
NHTepakTUBHBIC 3a/1aHUS

000 «CxkaeHnry»
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BeposATHOCTB U CTaTUCTHKA
10-11 xnacc

000
«CBEPOBPA30OBAHHE»

Marematuka 10-11 kiaccel

['AOY BO MI'TIY
[Mudpomsoii Kypc
BepositTHOCTB 51

craructuka. 10-11 kiacc
OI'AOY IO «Axanemus
MuHnpocBemeHus

Poccuny

bubmmorexa MOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickast  »nekTpoHHas

IIIKOJ1A.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIMMITHAga

IMIKOJIBbHHUKOB
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Onepanu HajJ COOBITUSMH: IEepece-

YyeHHue, 00beIMHEHNE
POTUBOTIOJIOKHBIE COOBITHS.

Jlnarpammel Dinepa.

COOBITHH,

dopmyIa cI0KEHUs! BEPOSTHOCTEN

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

Hcnons30BaTh AUarpaMmabl

Diliepa ¥ CIIOBECHOE OMHCAaHUE COOBITHMA ISt

bopMyITUPOBKH U U300paxKeHUss 00BEIUHEHUS U TIEpECEUEHUsT COOBITHH.

Pemate 3aaun ¢ ucnoab30BaHuEM (POPMYIIBI CIIOXKEHUSI BEPOSITHOCTEN

4

YcioBHasi  BepOATHOCTb, JAEpeBO
CJIyYaiHOr 0 OmbITA, ¢popmyana
MOJTHOH BEPOSITHOCTH

M HE3AaBHCHUMOCTH COOBITHI

6

90P «Enunbrit
rOCYyJ1apCTBEHHBIN

sk3aMeH. 11 KJIacc.
MaremaTuka

000 «AKnacc»

0P «d cmpam EID.
MaremaTtuka»

AO N3 natenscTBO
«IIpocsemenue»

Tpenaxep «O6mnaxko
3HAHUM» Marematuka
10,11 kmacc

000 «Duzukon J1ady»

BeposiTHOCTH M cTaTuCTHKA
10-11 KJ1acc

HHTepaKTI/IBHI:oIG 3aJaHusa
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000 «Ckaenry»

BeposATHOCTB M CTaTUCTHKA
10-11 xnacc

000
«CBEPOBPA30OBAHHE»

Maremaruka 10-11 kmaccel

['AOY BO MI'TIY
[Mudposoii Kypc
BepositHOCTB 151

cratuctuka. 10-11 kmacc
OI'AOY JIIO «Axkanemus
MuHnpocBeeHus

Poccuny

bubmmorexa MOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onumnuana
IKOJIbHUKOB

https://vos.olimpiada.ru
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MockoBckas oJuMIIaga
IKOJIbHUKOB

https://mos.olimpiada.ru

VYcnoBHasg BEpPOSITHOCTh. Y MHOYKEHHE
BEPOSTHOCTEU. JlepeBO  CIly4yalHOTO
skcnepuMenTa.  Dopmyna  MOJHOU

BCPOSATHOCTH. HezaBucumbie coOBITHS

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

PemaTh 3a1aun Ha HAXOXKJEHUE BEPOSTHOCTEH COOBITHI, B TOM YHUCIE YCIOBHBIX
C IIOMOUIBIO JIEPEBA CIIyYaHOT'O OIBITA.
OnpenensiTh HE3aBUCHUMOCTb COOBITHI 10 (opMysde U IO OpraHu3aluu

CIy4alHOTO OIbITa

S5 | DjeMeHTbl KOMOMHATOPUKH 4 20P «EnuHbIi
roCyJ1apCTBEHHBIN
sK3amen. 11 KJ1acc.
MaremMaTuka»
000 «IKnaccy

0P «I cmam EID.

Marematuka»

AO N3z naTenscTBO
«IIpocBemienue»

Tpenaxep «O6mnaxko
3HAHUI» Marematuka
10,11 xmacc

000 «®Duzukon J1ady»

BeposiTHOCTH M cTaTuCTHKA

10-11 KJ1acc
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HHTepaKTI/IBHBIG 3aJaHusAa

000 «Ckaenry»

BeposATHOCTh M cTaTUCTHKA
10-11 xnacc

000
«CBEPOBPA30OBAHUE»

Maremaruka 10-11 knaccel

['AOY BO MI'TIY
[Mudposoii Kypc
BepositHOCTB 151

cratuctuka. 10-11 xmacc
OI'AOY JIIO «Axkanemus
MuHnpocBeeHus

Poccuny

bubmmorexa MOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana
IKOJIbHUKOB

https://vos.olimpiada.ru
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MockoBckas oJuMIIaga
IKOJIbHUKOB
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KombOunaTopHOoe mpaBuio YMHOXKEHHS.

[lepectanoBku u pakTopua.

Yucino coueTaHmniu.

Tpeyronbauk Ilackans.

®opmyna 6unoma HeroroHa

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

Hcnons3oBaTh MMpaBHUJIO YMHOKCHHUA TJI TICPCUUCIICHHUA COOBITHH B CﬂyqaﬁHOM

OIIBITC.

ITone3oBatbcst popmynoit u TpeyroiabHukoMm Ilackans nis ompepeneHus vucia

coyeTaHuM
6 | Cepuu MOCJIe0BATEJILHBIX 90P «EnunbIi
UCTIBITAHUMN rOCyJ1apCTBEHHBIN
sK3amen. 11 KJ1acc.
MaremaTuka»
000 «IKnaccy»

0P « cmam  EID.

Marematuka»

AO N3 naTenscTBO
«IIpocBemenue»

Tpenaxep «O6mnako
3HAHUI» Marematuka
10,11 xmacc

000 «®u3ukon JIady»
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BepostHOCTB M cTaTuCTHKA
10-11 KJ1acc

HHTepaKTI/IBHBIG 3aJaHusAa

000 «Ckaenr»

BeposATHOCTh U cTaTUCTHKA
10-11 kmacc

000
«CBEPOBPA30OBAHUE»

Maremaruka 10-11 kmaccel

'AOY BO MI'TIY
[Mudposoii Kypc
BeposTHOCTB 151

cratuctuka. 10-11 xmacc
OI'AOY JIIO «Axkanemus
MuHnpocBeeHus

Poccuny

bubmmorexa MDOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana

152
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ITKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIaga
IKOJIbHUKOB

https://mos.olimpiada.ru

bunapHsbIi CIy4auHbIN OIIBIT
(ucpITaHUE), ycrnex 1 Heyaaya.
HeszaBucumpie  ucnbiTanus.  Cepus
HE3aBUCUMBIX HCIIBITAHUN 10 IEPBOIO
ycmexa. Cepus HE3aBUCHMBIX
ucnbiTauuid bepuymm. Ilpaktuueckas
pabota C HCIIOJIb30BAHUEM

QJICKTPOHHBIX Ta6JII/III

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

Pa3zbuBath cl10KHBIC OKCIICPUMCHTHI HAa OTACIIBHBIC UCIIBITAHUA.

OcBauBaTh MOHATHUS: HCIIBITAHUC, CCPUA HC3ABUCUMBIX HCIIbITAHUM.

[IpuBOIUTE PUMEPHI CEPUI HE3ABUCUMBIX HCITBITAHUU.

Pemrate 3a1aun Ha MOUCK BEPOATHOCTEH COOBITUI B CEpUU MCTIBITAHUHN JI0 TIEPBOTO

yCIiexa U B CEpUSX UCTIBITAHUN bepHyum.

N3yyaTh B X0/1€ MPAaKTHIECKOW pabOTHI C UCTIOIB30BAHUEM JJIEKTPOHHBIX TaOJIHI]

BCPOATHOCTH COOBITHH B CCpHUAX HC3aBUCHUMBIX HUCIbITAaHUN

7 | Cay4yaiiHble BeJIMYUHBI | 6

U pacnpeeeHust

O0P «EnnHbIi
rOCy1apCTBEHHBIN
sK3aMeH. 11 KJ1acc.
MartemaTuka
00O «Knacc»

90P «A cmam  EI'D.

MaremaTtuka»
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AO NznarenncTBO

«IIpocserenue»

Tpenaxep «O6nako
3HaAHUW» Maremartuka
10,11 xnacc

000 «DusuxoH Jlad»

BeposiTHOCTh U CTaTHCTUKA
10-11 KJ1acc
NuTepakTUBHBIC 3aaHUS

00O «Cxaenr»

BeposiTHOCTD M cTaTucTHKa
10-11 xnacc

000
«CBEPOBPA30OBAHUE»

Marematuka 10-11 xiaccel

'AOY BO MI'TTY
[Mudposoii Kypc
BeposTHOCTB 151

cratuctuka. 10-11 kiacc
OI'AOY JIIO «Axkamemus
MuHnpocBeneHus

Poccuny

buomuorexa MDOIII

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

Poccuiickasg  snexTpoHHas
IIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepoccuiickas onummnana
[IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

Cnyuvaitnas BenuuuHa. PacnpeneneHue
BEPOSITHOCTEMN. Junarpamma
pacrpeneneHusl. Cymma
U IIPOU3BE/ICHUE CIyYalHBIX BEJIIMYHH.
[Ipumepsl pacripenesneHnil, B TOM YHUCIIE

IrCoOMCTPHUICCKOC U OMHOMUAJILHOE

OcHOBHEIE BHUABI JCATCIIBHOCTH 06yqa}01111/1xc;[

OcBauBaTh TOHATHS: ClOydailHas  BEJIMYMHA, paclpejelieHne, TaliauIa
pacnpenenenus, marpaMmmMa pacupeaeaeHus.

[IpuBoauTe mHpUMEPBI  paCHpElNeNICHUH, B TOM  4YHUCIE T[EOMETPUYECKOrO
1 OMHOMHAIIEHOTO.

CpaBHUBaTh pacnpeeneHus cliy4ailHbIX BEJIUYHH.

HaxonuTte 3HaUeHUs CyMMBI U IPOU3BEACHUS CIIyYalHBIX BEJTUYHUH.

CtpouTth 1 pacro3HaBaTh FreOMETPUUYECKOE U OMHOMHAIBHOE paclpe/iesieHrue

O0001IeHHe ¥ cUCcTEeMATH3aAlMA 3HAHUM 5 yacoB

11 kaace 34
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MaremaTruueckoe

CJIy4aiHOM BeJIMYUHBI

OKNITAaHHUC

20P «EnuHbIN
rOCyIapCTBEHHBIN
sk3aMeH. 11 KJ1acc.

MaremaTtuka

000 «IKnacce»

0P «A cmam  EI'D.

MartemaTuka»

AO N3naTtenbcTBO
«IIpocBemieHue

Tpenaxep «O6nako
3HaAHUI» MaremaTtuka
10,11 xmacc

000 «Pusukon Jlad»

BeposiTHOCTh M cTaTUCTHKA
10-11 KJ1acc

NHTEepakTUBHBIE 3aJaHUS

00O «Cxkaenr»

BeposTHOCTh M cTaTUCTHKA
10-11 xmacc

000
«CBEPOBPA30OBAHUE»

Marematuka 10-11 kiaccel

['AOY BO MI'TTY

[Hudposoii Kypc

156




BepostHoCcTh 51
cratuctuka. 10-11 kmacc
OI'AOY JIIO «Akanemus
MuHnpocBeueHust

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickasgs  anexktpoHHas
1IKoJja.
https://resh.edu.ru/subject/3
15/

Bcepocculickas onummnana
IKOJBHUKOB

https://vos.olimpiada.ru

MockoBCcKkasgs  OJIMMITHAJIa
IIKOJILHUKOB

https://mos.olimpiada.ru

[Ipumepsl NIPUMEHEHUSA
MaTeMaTH4eCKOIo OKHUIaHUs
(cTtpaxoBaHue, JoTepest).

Marematnueckoe OXUIAAHUE CYMMBI
CIIy4allHbIX BEIMYMH. MaremaTnueckoe
0XXUJAHHE reOMETPUYECKOTO

1 OMHOMHUAJILHOTO pacrpe/lesIeHU

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1
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OcBauBaTh MOHATHE MATEMATUYECKOTO OKUIAHHUS.

[IpuBoaUTH M OOCYXXJaTh NPUMEPbl NPUMEHEHUS MAaTEMAaTUYECKOIO OXUIAHUS.
BrluncnsaTeh MaTEMaTHYECKOE OKHTAHHE.

Hcnonp30BaTh NOHATHE MATEMATUYECKOTO OHJAHMS M €ro CBOWCTBAa IMpHU
pElICHUH 3a4ad4.

Haxomute 1o wu3BecTHbIM (opMyjaM MaTeMaTHYEeCKOE OXKUIAHUE CYMMBI
CIIy4YalHBIX BEJIUYMH.

Haxoaute mo wu3BecTHBIM (opMyjaM MaTeMaTU4YecKue OXKHIaHUS CIy4alHbIX

BCIIMYNH, UMCHOIIIUX I'COMCTPUICCKOC U OMHOMMAJIBHOE pacnpcacicHus

2 | Aucnepcus U cTaHaapTHoe | / 20P «EnuHbIl
OTKJIOHEHHUE CJYYaHOU BeJHUYUHbI roCyAapCTBEHHBIN
sKk3ameH. 1 1 KJIacc.
Marematrka»
00O «AKnace»

290P «1 cmam  EID.

Marematuka»

AO HN3natenscTBO
«IIpocsemenue»

Tpenaxep «O6mnako
3HAHUI» Marematuka
10,11 xmacc

000 «®uzukon JIady»

BeposiTHOCTh M cTaTUCTHKA
10-11 KJ1acc

HHTepaKTI/IBHI:-IG 3aJaHusA

000 «CxkaeHnry»
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BeposATHOCTB U CTaTUCTHKA
10-11 xnacc

000
«CBEPOBPA30OBAHHE»

Marematuka 10-11 kiaccel

['AOY BO MI'TIY
[Mudpomsoii Kypc
BepositTHOCTB 51

cratuctuka. 10-11 kmacc
OI'AOY IO «Axanemus
MuHnpocBemeHus

Poccuny

bubmmorexa MDOIL

https://uchebnik.mos.ru/cat

alogue

Poccuiickast  »nekTpoHHas

IIIKOJ1A.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MocCKOBCKasg  OJIMMITHAga

IMIKOJIBbHHUKOB
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Jucnepcus U CTaHIapTHOE
OTKJIOHEHHE. Jucnepcuun
r€OMETPUYECKOT0 U OMHOMHUAIBHOTO
pacnpenenenus. IIpaktudeckas pabora
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX

TadIHIL

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OcBauBaTh MOHATHS: TUCTIEPCUSI, CTAHAAPTHOE OTKJIIOHEHUE CIIyYallHON BEJTMYUHBI.
HaxoauTe aucnepcuto no pacnpeneseHuto.

Haxomuth 10  wu3BecTHBIM  ¢dopMysiaM  JUCIEPCHUIO  T'E€OMETPUUECKOTO
¥ OMHOMHUAJILHOTO paCIpeIeNIeHUs,, B TOM YHUCJIE B XOJA€ MPaKTHUYECKOW pabOoThI

C UCITOJIB30BAHUCM 3JICKTPOHHBIX Ta6JII/III

3 | 3akoH 00JBIINX YHCET 6 20P «Enmunbii
roCyJ1apCTBEHHBIN
sK3amen. 11 KJ1acc.
MaremMaTuka»
000 «IKnaccy»

0P «I cmam EI'D.

Marematuka»

AO N3 naTenscTBO
«IIpocBemenue»

Tpenaxep «O6mnako
3HAHUI» Marematuka
10,11 xmacc

000 «®u3ukon JIady»

BeposiTHOCTH M cTaTuCTHKA
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10-11 KJ1acc

HHTepaKTI/IBHBIG 3aJaHusAa

000 «Ckaenry»

BeposATHOCTh U cTaTUCTHKA
10-11 xnacc

000
«CBEPOBPA30OBAHUE»

Marematuka 10-11 kmaccel

'AOY BO MI'TIY
[Mudposoii KypcC
BeposTHOCTB 151

cratuctuka. 10-11 xmacc
OI'AOY JIIO «Axkanemus
MuHnpocBeeHus

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana

IMIKOJIBbHHUKOB
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MockoBckas oJuMIIMaga
IKOJIbHUKOB

https://mos.olimpiada.ru

3akoH OodbImIMX yuced. BeiOOpOUHBIit
MeTOJ ucciueqoBaHun. IlpakThueckas

pa60Ta C UCITOJIB30BAHUECM

AIIEKTPOHHBIX TaOIUIL

OCHOBHEIC BHUOBI ACATCIIBHOCTH 06y‘IaI-OIIII/IXC$I

3HAKOMHUTBLCS C BBI60pO‘IHBIM MCTOAOM HMCCICAOBAHNA COBOKYIIHOCTH OdHHBIX.

I/I3yanL B X04€ HpaKTquCKOﬁ pa6OTBI C UCIIOJIb30BAHUCM JJICKTPOHHBIX Ta6JII/III

IMPUMCHCHUC BLI60pO‘IHOFO MCTOJa UCCICAOBAHUA

4

HenpepbiBHBIE cJIyyailHble

BeJIMYUHBI (pacnpeieieHnsl)

5

20P «EnuHbIit
roCcyJIapCTBEHHBIN

sK3amen. 11 KJ1acc.
MaremaTuka»

000 «IKnaccy»

0P « cmam  EID.

Marematuka»

AO N3 naTenscTBO
«IIpocBemenue»

Tpenaxep «O6mnako
3HAHUI» Marematuka
10,11 xmacc

000 «®u3ukon JIady»
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BepostHOCTB M cTaTuCTHKA
10-11 KJ1acc

HHTepaKTI/IBHBIG 3aJaHusAa

000 «Ckaenr»

BeposATHOCTh U cTaTUCTHKA
10-11 kmacc

000
«CBEPOBPA30OBAHUE»

Maremaruka 10-11 kmaccel

'AOY BO MI'TIY
[Mudposoii Kypc
BeposTHOCTB 151

cratuctuka. 10-11 xmacc
OI'AOY JIIO «Axkanemus
MuHnpocBeeHus

Poccuny

bubmmorexa MDOII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  351eKTpOHHAs
OIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepocculickas onummnuana
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ITKOJBHUKOB
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MockoBcKkas oJuMIIaga
IKOJIbHUKOB
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[IpuMepbl HENpPEpPBIBHBIX CIIyYalHbIX
BEJINYMH. OyHKIHS IJIOTHOCTH

pacrnpeneneHusl. PaBHOMepHOE

pacnpeaciicHuc u €ro CBOMCTBA.

OCHOBHEIC BHUOBI ACATCIIBHOCTH 06y‘IaI-OIIII/IXC$I

OcBanBaTh TIOHSTHUS: HCIIPCPBIBHAA

cllyyalHas

pacripenesneHue, QyHKIUS MI0OTHOCTH BEPOSTHOCTH.

BCIIMYMWHA, HCIIPCPBIBHOC

[IpuBOAUTH IPUMEPHI HETIPEPHIBHBIX CIIYYAHHBIX BEJTUYHH.

HaXO,ZII/ITI) BCPOATHOCTH COOBITHH IO ,IlaHHOﬁ (1)YHKI_II/II/I INIOTHOCTHU, B TOM YHCJIC

PaBHOMEPHOT'O pacipeieNeHus

5

HopmasabHoe pacnipeneseHust

20P «EnuHbIit
roCyapCTBCHHBIN
sK3amen. 11 KJ1acc.
MaremaTuka»

000 «IKnaccy»

0P « cmam  EID.
MaremaTuka»
AO NznareancTBO

«IIpocsemenue»

Tpenaxep «O0bmnako
3HAHUW» Marematnka

10,11 xmacc
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000 «®Puszukou J1ad»

BepostHOCTB M cTaTUCTHKA
10-11 KJ1acc

HHTepaKTI/IBHBIG 3aJaHusA

000 «Ckaenr»

BeposiTHOCTh M cTaTUCTUKA
10-11 kmacc

000
«CBEPOBPA30OBAHUE»

Maremaruka 10-11 kmaccel

'AOY BO MI'TTY
[Mudposoii Kypc
BeposTHOCTB 151

cratuctuka. 10-11 kiacc
OI'AOY JIIO «Axkanemus
MuHnpocBemeHus

Poccuny

bubmmorexa MDOIII

https://uchebnik.mos.ru/cat

alogue

Poccuiickass  anexkTpoHHas
OIKOJIA.
https://resh.edu.ru/subject/3
/5/
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Bceepoccuiickas onuMnuana
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3ajaun, NPUBOJAIINE K HOPMAIBHOMY
pacrnpeneneHuto. DyHKIUS MIOTHOCTH
U CBOMCTBa HOPMAaJIbHOTO
pacnpenenenus. [Ipaktudeckas padota
C UCIIOJIb30BaHUEM AIEKTPOHHBIX

TaOJIUI]

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

OcBauBaTh MOHSTHUS: HOPMAIBHOE pacIpeieIICHHE.

BbimensaTe TO ONHWCAaHWIO CIOydailHble BEIMYMHBI, paclpeiciEéHHbIe 10
HOPMAJIBHOMY 3aKOHY.

[TpuBOIUTH IPUMEPHI 33124, TPUBOISIINX K HOPMATBHOMY pacIpeIesICHUIO.
HaxonuTh 4iCIIOBBIE  XapaKTEPUCTUKHA  HOPMAJbHOT'O  PACHpPENCNICHUS 10
M3BECTHBIM (pOopMyIiam.

Pemates  3amaum, CBsI3aHHBIE  C MPUMEHEHHEM  CBOWCTB  HOPMAaJbHOTO

pacnpez[eneHHﬁ, B TOM YHUCJIC C UCIIOJIBb30BaHHUCM JJICKTPOHHBIX Ta6J'II/II_I

6 | IloBTOpeHue, 0000menue | 4 250P «EnunbIit
U CUCTEeMATH3ALUA 3HAHUMI rOCyIapCTBEHHBIN
sK3aMeH. 1 1 KJ1acc.
MartemaTuka
000 «AKnacc»
O0P «d cmam EID.
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Marematuka»
AO N3nareancTBO

«IIpocsewenue»

Tpenaxep «O6nako
3HAHUI Marematuka
10,11 xnacc

000 «DusuxoH Jlad»

BeposiTHOCTh U CTaTHCTHKA
10-11 KJ1acc

HHTCpaKTI/IBHBIG 3a1aHuA

00O «Cxaenr»

BCpO}ITHOCTB N CTaTHUCTHKaA

10-11 xmacc

000
«CBEPOBPA3OBAHUE»

Marematuka 10-11 ximaccel

'AOY BO MI'TTY
[Mudposoii Kypc
BeposiTHOCTB 151

cratuctuka. 10-11 kimacc
OI'AOY JIIO «Axkamemus
MuHnpocBeneHus

Poccuny

buomuorexa MDOIII
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https://uchebnik.mos.ru/cat

alogue

Poccuiickass  3yeKTpoHHas
IIKOJIA.
https://resh.edu.ru/subject/3
/5/

Bcepoccuiickas onummnana
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckast  oJMMITHaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

Hpe,IICTaBJIGHI/IG JaHHBIX C IIOMOIIIBIO
Ta6J'II/II_I U ayuarpamMM,  OIIHUCATCIIbHAA
CTaTUCTHKA, OIIBITBI

C pPaBHOBO3MOJKHBIMH 3JICMCHTAPHBIMU

COOBITHSIMH, BBIYHCIICHUE
BEPOSATHOCTEMN COOBITHI
C IPUMEHEHHEM bopmyn
U TpadruecKux METOA0B
(KoOpauHATHAS npsimMasi, JEPEBO,
auarpamMma  Juiepa),  clydailHble
BEJTUYHHBI U pacmpe/eneHus,

MaTEMaTUYE€CKOE OKUAAHHUE CIy4anHOU

BECIIMYNHBI

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1

[ToBTOpSITH U3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUU
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6. CHCTEMA OINEHKU JOCTNXEHUA OBYYAIOLIINMUCHA
INJIAHUPYEMBIX PE3YJBTATOB OCBOEHUSA OBPA3OBATEJIBHBIX
IMPOTPAMM HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA
YUYEBHBIN NPEJIMET «MATEMATHUKA»

OueHuBaHue IPEIMETHBIX PE3YIbTATOB 00YUEHHUS HAMPABIECHO Ha:

— ONpeJIeIeHHe  COOTBETCTBUS ~ YPOBHS  CQOPMUPOBAHHOCTU Y

oOyuatomierocst pe3ysbratoB o0yuenus: Tpedoanusim ®I'OC COO u ®OII COO;

— BBIABIICHUC Ile(i)I/ILII/ITOB HpeHMeTHOﬁ IIOATOTOBKH (HpO6€JIOB B 3HAHUAX,

YMEHHUSIX, HaBbIKaX);

— YCTaHOBJICHUE 3aTpyIHEHU I 00y4JarOIIUXCs B JIOCTH>KEHUU

3aIUTaHUPOBAHHOTO YPOBHA O0YYEHUS U UX MPUYHH.

[Ipu BbICTaBICHUM TEKYIIEH OIEHKU, TMpPEACTaBISAIOMENd co00i pe3yabTaT
NpOLEAypbl OICHUBAHUA WHANBUIAYAIBHOTO TPOABUKEHUS OOydYaloOIUXCA B
OCBOCHHHM MAaTEMaTHYECKOTO COJEp)KaHMs, LEeIEeCO00pa3HO OPUEHTUPOBATHCS Ha
CIEAYIOIIHNE PEKOMEHIAIUN.

[To xaxmoit Teme ydeOHBIX KypcoB «Anredpa W Hayaga MaTEeMaTHYECKOTO
aHamuza», «l'eomerpusi», «BepoATHOCTP H  CTaTUCTUKA»  OMNpPEIECICHBI
TUTAHUPYEMbIE PE3YIbTaThl 00 YUCHHUS.

Hano wuMerp B BHAY, UYTO OIIEHKA JOCTHXKEHUS IUIAHUPYEMBIX pE3yJIbTaTOB
pacrajiaercsi Ha ABE€ CBSI3aHHBIE JIPYT C IPYTOM COCTABIISIOIIME:

1) OllCHKa mporiecca (GOPMHUPOBAHUS  TUTAHHUPYEMBIX  PE3yJbTaTOB,

peanuszyeMas B (hopMe TEeKyIIero, B TOM YHCJIE ¥ TEeMAaTHICCKOT0, OIICHUBAHUS,

2) OLIECHKAa pe3yJbTata (POPMHUPOBAHUS IUIAHUPYEMBIX  PE3YJbTATOB,

peanuzyemasi B popMe UTOrOBOTO KOHTPOJIS.

[Ipu »TOM creayer ydecTb, YTO MNpuU OOYYEHHMM MaTEMaTHKEe B TIpoliecce
OLICHUBAHUSI TPOMEKYTOUHBIX PE3YJIbTATOB OOYYEHUS HCIOJB3YIOTCS pa3HbIC

BHJIbI IEMOHCTPAIIUM YUYE€OHBIX JOCTHXKCHHUI: YCTHBIC OTBETHI OOYYAIOIIUXCS U UX
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MMCbMEHHBIE pabOThI, B TOM 4Kclie B (OpME TECTUPOBAHUS.

OOyueHne MareMmaTHKe NpeanojaraeT CHOPMHUPOBAHHOCTh HECKOJbKUX TPYIII
pEe3yabTaTOB:

OCBOCHHUE TEOPETUYECKUX KOMIIOHEHTOB MAaTeMaTUYECKOI0 COJICPIKAHUS: 3HAHUE U
YMEHHE BOCIPOU3BOAUTH  (HOPMYIHUPOBKH  ONPEACIICHUN  MaTeMaTHYeCKUX
MOHATUN, POPMYITUPOBKU TEOPEM U UX JOKA3ATEIHCTBO;

pelieHrne MaTeMaTHIeCKUX 3aJ1a4 pa3HOTO YPOBHS CIIO)KHOCTH — OT MIPOCTEHIITUX 10
POOJEMHBIX U TTIOMCKOBBIX;

pelieHrne MeXIPEAMETHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

JlnarHocTHKa ¥ MPOBEPKA YPOBHS YCBOCHHSI TEOPETHUECKUX KOMIIOHEHTOB MOYKET
OBITH OpraHu3oBaHa B (opMare TECTUPOBAHUSI, YCTHBIX OIPOCOB, YACTUYHO B
dbopme TpaAUIIMOHHBIX TPOBEPOUHBIX U KOHTPOJIBHBIX Pa0OT.

[IpoBepka yMeHHs pemiaTh MaTeMaTHYECKUE 3a7]a4H, KaK IIPaBUiI0, OPTaHU3YETCS B
dbopmaTe TUCHbMEHHBIX MPOBEPOYHBIX U KOHTPOIBHBIX Pa0oT.

[Ipu oleHWBaHUM THUCHBMEHHBIX pPA0OT W YCTHBIX OTBETOB I1€J€CO00pa3HO
OPUEHTHPOBATHLCS Ha HECKOJIBKO OTJIMYAIOIITUECS MTOKA3aTEelH.

B cooTBeTcTBUM C TJIaHUPYEMBIMU pe3yJIbTaTaMUd OOYUYEHHS IO KaXJaoh Teme
OTIPENICNICHBl UTOTOBBIE PE3YJIbTAThl M3YYEHHUS TEMBbI, IMPOBEPSEMBIC SJIEMEHTHI
COoJep)KaHMsI ~ TeMbI, TpeOOBaHUS K  JEMOHCTpPAllMd  JIOCTHIXKEHHS  UX
chOpMUPOBAaHHOCTH, 3aJlaHMs JJI1 WX JEMOHCTpAlldd M, COOTBETCTBEHHO,
KpUTEPHUHU OLICHUBAHUS 3aJJaHU.

B cooTBeTCTBUM C npuHyunom omkpuimocmu YK€ B Haualle W3yUYCHHUS KaKJIOU
TEMBl OOyYaroIIuecs JMODKHBI 3HATh, KaKHE€ YMEHHUS OTHOCITCS K HTOTOBBIM
pe3yiabTaTaM H3yYeHHS TEeMbl, Kak OyAyT OpraHu30BaHbl KOHTPOJBHBIC
MPOIICAYPHI: KOHTPOJIbHAS padoTa W/WIHM ONPOC, KaKUe KPUTCPUHU MPETbABIISIOTCS
K pEIIeHMIO 3aJlay M K OTBETaM, KaK IPOBOJUTCS OICHWBAHUE PE3yJIbTAaTOB UX
NESATeIbHOCTH, HAIPUMEDP, KAKO€ HAaMMEHbIIIee KOJUUECTBO 3aJJaHUl KOHTPOJIbHOM
paboThl HEOOXOAWMO BBIMIOJHHUTH, YTOOBI PACCUUTHIBATHL Ha MOJYyYCHUE

MOJ0KUTEILHOM OTMETKH.
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OuneHkKa yCTHBIX OTBETOB

OpnHol W3 BaXXHBIX (POPM OLICHMBAHUS PE3YJbTATOB OOYYEHHMs] MO MaTEMaTHKE
ABJIAIOTCSL YCTHbIE OTBEThl oOOydaromuxcsi. OHM MOTYT HOCHUThH JIOKaJIbHBIMH,
MacCOBBIN (YCTHBIH OMpPOC, MPOBEICHUIO KOTOPOTO IMOCBSIIECH, BO3MOXKHO, LIEJbII
YPOK WJIM €ro 4acTh), IOCTOSIHHBIN XapakTep, KOrja Ha KaKJOM YpOKE HECKOJIBKO
oOy4Jaromuxcs OTBEYal0T YCTHO HA TEOPETHUYECKUE BOMPOCHI: OMPOCHl IO
TEPMHUHOJIOTUA U (HOPMYIMPOBKAM ONpENENeHUsl, I0Ka3aTelbCTBAM TEOPEM,
pPELIEHNUIO 3a/1a4.

[Ipy  oueHHMBaHMM  YCTHBIX  OTBETOB  OOydYaromMxcs  LEIeco00pa3Ho
OPHUEHTHPOBATHCS HA CIEAYIOUIME PEKOMEHAALUU.

[Ipu BhICTAaBIIEHUH OTMETKH YYUTHIBAIOTCS BCe TPEOOBAHUS K OTBETY.

Omeem oyeHusaemcs OMMemKoOu «5», eciu 00yYaroOWUICcA:

MOJIHOCTBIO PACKpPBUI COJEp)KaHHE MaTepuajia B oObeMe, MNPeayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM;

U3JIOKWI ~ MaTepHall TPaMOTHBIM  SI3BIKOM B OMNpPEAECIEHHOM  JIOTMYECKOMN
MOCJIEIOBATEIbHOCTH, TOYHO, 0€3 OHmMOOK HCHOJB3YyS MaTeMaTUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY;

NPAaBWIBHO  BBIMIOJIHWI ~ PUCYHKH, YepTEXH, TpaduKkd, HEOOXOAUMbIE NS
U3JI0KEHUSI TEOPUU WJIU PEIICHUS 3a/1a4H;

IPOJIEMOHCTPUPOBAJ YMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKHUE IOJIOKEHHUS
KOHKPETHBIMU [PUMEPAMHU, NPUMEHATh KX IIPU BBINOJHEHUU IPAKTUYECKOrO
3a/1aHus (€CIU TAKOE MPEyCMOTPEHO);

IIPOIEMOHCTPUPOBAII YCBOCHHME PAHEE H3YUYEHHBIX COIYTCTBYIOIIMX BOIIPOCOB,
c(hOpPMHUPOBAHHOCTh W YCTOWYHBOCTH HCIIOJIb30BAHHBIX TIPU OTBETE YMEHHUA H
HABBIKOB; OTBEYaJ CAMOCTOSITENbHO, 0€3 HaBOAAIIMX BOMNPOCOB YUYUTENS,
0eMOHCmMpUpys

cpopmMupo8aHHoCcmv MOHOIO2UYECKOU pedU U NOJIHOE B1A0EHUE COOEPIHCAHUEM.
Bo3Moxxabl 1-2 HETOYHOCTH TPH OCBEIIEHWH BTOPOCTETICHHBIX BOMPOCOB WU
HEJI0OYETOB B PEIICHUM 3a7ad (€CIu TaKue MPeayCMOTPEHBI), KOTOPbIE YYEHHK

JICTKO HCIIpAaBWII 11O 3aMCUYAHNIO YUUTCIIA.
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Omeem oyenusaemcsi ommemkou «4», ecau 0oyuaroOwuiics:

packpbUl COAEpX)aHUE MaTephala B 00beMe, MPEAYCMOTPEHHOM IMPOrpaMMoil H
y4eOHUKOM;

U3JIOKWJT  MaTepuajl TPaMOTHBIM  SI3BIKOM B OIPEACJIICHHOW  JIOTMYECKOU
MOCJIE0BATEIbHOCTH;

BBINIOJIHUJI PUCYHKH, YEPTEKHU, IpaduKku, HEOOXOAUMBIE JJI1 U3JI0XKEHUS TECOPUHU
WIH pelIeHUs 3a]a4H;

OPOJEMOHCTPUPOBA YMEHHME WIUTIOCTPUPOBATh TEOPETUUYECKUE TMOJIOKEHUS
KOHKPETHBIMH TMpUMEpaMHu, NPUMEHSATh WX MPU pPEIIeHUU 3aaad (eciu Takue
peyCMOTPEHBI);

IPOJEMOHCTPUPOBAJI YCBOGHUE paHee H3YYEHHBIX COIYTCTBYIOIIUX BOMPOCOB,
c(OpPMHUPOBAHHOCTh M YCTOWYMBOCTb MCIIOJIb30BAHHBIX TNPU OTBETE YMEHUU W
HaBBIKOB;

HO ITIPpHU 3TOM:
AOITYyCTUII HeOOJIbIIHE HCTOYHOCTH B q)OpMyJII/IpOBKe MAaTCMAaTHYCCKHNX

YTBEP)KIECHUM, HE  HWCKAa3WBIIUE MAaTEeMAaTHYECKOrO  COACpPXAaHHWsS  OTBETa,
UCTIPaBJICHHBIC 110 3aMEYaHUIO YUUTEIIS;

JOTYCTHJI OMMOKU WIIK Oojiee 2 HETOYHOCTEH NP OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB/HEJIOYETOB B PEIICHUHU 3a7ad (€CId TaKhe MPETyCMOTPEHBI), KOTOPHIC
YUEHUK JIETKO UCTIPABUJI 110 3aMCYAHHIO YIUTEIIS.

Ommemka «3» 3a omeem CmMagumcst 8 Cle0yIOWUX CYUaAsX:

HETOJIHO WJTM HETIOCJIeI0BAaTEeIbHO PACKPBLI COJIEp)KaHNe MaTepHralia, HO OKa3aHO
oOIiee TOHMMaHUE BOMPOCA M MPOJAEMOHCTPUPOBAHBI YMEHHSI, TOCTATOYHBIC IS
JATbHEUIIIET0 YCBOCHUS TPOrPAMMHOTO MaTepuarna;

JIEMOHCTPUPOBAJT 3aTPYAHEHUS WIIH JTOMyCKal OMMMOKH B OMPEACIICHUN TIOHATUN U
WCIIOJIb30BAaHUM ~ MAaTeMAaTHYECKOW TEPMHUHOJOTHUH, CHUMBOJIMKE, YEPTEkKax,
BBIKJIAIKAX, HCTIPABIICHHBIE TIOCIIE HECKOIBKUX HABOSIIIUX BOTIPOCOB YUUTEJIS;

HE CHpaBWJICS C TPUMEHEHHEM TEOPWUU TMPU PENICHUH 3a/1ad, HO BBITIOIHUI
3amaHds OOS3aTENBPHOTO YPOBHS CJOKHOCTH TIO JaHHOW Teme (eClid TaKwue

MPEAYCMOTPEHBI).
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Ommemka «2» 3a omeem cmagumcsl 8 cle0yIOWUX CIyuasx:

HE PACKpPbLI OCHOBHOE CO/IEpKAaHUE YUEOHOr0 MaTepuaa;

OOHapyX W] HE3HaHWE WIM HENOHMMaHUe OoOydawlmuMmcs OoJbIIeH Win
HanOoJiee BaXKHOM 4acTH y4eOHOro MaTepuaa;

JOMYCTUJ  OIIMOKKM B  ONPENACICHUH  TOHATHHA, TIPH  HCIOJb30BaHUHU
MaTeMaTHYeCKO TEPMHUHOJIOTHH, B PHUCYHKaX, dYepTekax Wid Tpadukax, B
BBIKJIAJIKaX, KOTOPbIE HE HCMPABJICHBI MOCJIEC HECKOJIbKUX HABOJSIIUX BOIPOCOB
YUUTEJIS;

OOHapy»X W HE3HAaHWE W HEMOHMMAaHWE M3y4aeMOro Marepuajia WJId HE CMOT

OTBCTUTH HU HA OJHUH U3 ITOCTABJICHHBIX BOIIPOCOB 110 U3YyYACMOMY MATCpHUAILY.

Ouenka nMcbMEHHBIX padoT

[Tpu cocTaBiIeHUHU COACP)KAHUS MUCHMEHHBIX PabOT, B YACTHOCTH TEMATHYCCKUX
KOHTPOJIBHBIX Pa0d0T, HEOOXOIUMO COOTIONATh NpuUHYUn oughpepenyupyemocmu no
VPOBHAM NOO20MO6KYU. BAXHO BKIIOYATh B pabOTy 3aJlaHus, OTHOCAIIUECH K
0a30BOMY YPOBHIO IMOATOTOBKH, BBITIOJIHEHHE KOTOPBIX 00S3aTE€IbHO IS BCEX
oOydJaromuxcs, ¥ 3aJaHus MOBBIIIEHHBIX YPOBHEHW, KOTOPHIE 1alOT BO3MOXHOCTh
peanu3oBaThCsl 00YYArOMIMMCS, TPOSBIISIONIUM K MaTeMaTUKE MHTEPEC

U CcHnocoOHOCTH. MapkupoBKa 3aJlaHM 10  yPOBHAM  CIICIMAJIbHBIMH
o0O3HaueHUsIMU CHadalia B XoAe (QopMUpOBaHUS YMEHMH, a 3aTeM U B
KOHTPOJIBHOM  paboTe  OpueHTHpyeT  OOydalImuxcsi  Ha  JIOCTH)KCHHE
OTIPEJICIICHHOTO pe3yjIbTaTa, MOMOTAeT IJIAHUPOBATH YYCHHE W KOHTPOJIUPOBATH
BBITIOJTHEHHE PAOOTHI.

Kpome Toro, mpu COCTaBICHHMH TEMAaTHYECKUX KOHTPOJBHBIX paloT U
TEKYIINX MPOBEPOYHBIX Pa0OT BAXKHO OPUEHTUPOBATHCS HA HPUHYUN HNOJHOMbL
nposepKuU  Naanupyemvix pes3yiomamog. YacTb TEeMaTHYECKUX Pe3yJbTaTOB
MIPOBEPSETCS OTACIBHBIMU, HEOOJIBITUMU TIO OpMATy MPOBEPOUYHBIMHU PaOOTAMH.
B KkoHIlE WM3ydeHUs KaKIOW TEeMbl MOXKET OBITh MPEAYCMOTPEHO MPOBEACHUE
KOHTPOJIbHON paboThl, Ha KOTOpyro oTBoauTca 1 ypok. Ilpu sTom, ecnm Tema

HeOoJbIllIasi U Ha €€ W3y4yeHue JaeTcs He Oosee OAHOM ydeOHOW HeAenH, TO
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KOHTPOJIb TOCTUXKEHUSI COOTBETCTBYIOIIMX 3TOM TeM€ IUIAHUPYEMBIX PE3yJIbTaTOB
MOXHO MEPEHECTH U BKIIIOYUTH B KOHTPOJIbHYIO pabOTy MO CIEAYIOMEH TeEME WU
e OTPAaHUYUTHCA TMPOBEICHUEM HEOOJIBIION MPOBEPOUYHOM pabOThl B TEUYEHUE
20-25 munyT ypoka. [Ipu 3ToM u oOydaroniuecs, U y4uTeldb JOJDKHBI MOJYYUTh
00paTHYIO CBA3b O JOCTWKCHUH WU HEIOCTHKEHUH TEMAaTHUYECKUX IIAHUPYEMBIX
PE3YJIbTATOB.

[Ipu oreHke pe3ysbTaTa BBIMOJHEHHUS KOHTPOJIBHON WM MPOBEPOYHON pabOTHI B
NEPBYI0 OYEpe/lb YCTAHABIMBACTCS HAJUYUE WIM OTCYTCTBHUE y OOYydYaroIIerocs
0a30BOM MaTEeMaTUYECKOW MOATOTOBKH, MOATOMY TaK Ba)KHO OTJIEJIBHO OILICHUTHh
BHITIOJIHEHUE UM  COOTBETCTByIOMX  3afgaHui. Kak  mpaBuio, oHu
KOMITOHYIOTCS B TIEPBYIO YaCTh KOHTPOJIbHOUM pabOTHI.

[lone3Ho mnpuUaEPKUBATHCS CIEAYIOIIEr0 TMOAX0Ja K HAYMCICHUIO OaioB 3a
BBITIOJIHEHHE 3aIaHUN

3a BEpPHOE BBIMOJHEHUE KaXJOro 3aJlaHud TEpPBOM dYacTu OOydaromemycs
Hauucrnsercsa 1 6ai;

3a BBIMIOJIHEHHE 3a/IaHMsI BTOPOM YaCTH HAYMCIIAIOTCS 2 0aiia, eclid JaHO BEpHOe
pelieHre U MpuBeeHO 0O0OCHOBaHWe; 1 Oayul, eciu JIOTHKa pelieHusi BepHa, HO
JIOTyIIeHa OJIHA BBIUMCIUTENbHAS OIMMOKA WM TPEICTaBIEHHOE OOOCHOBaHUE
HE MOJKET CUUTATHCS TIOTHBIM.

[Tpu HEOOXOUMOCTU Kpumepuu mozym 0vimp 0emaaiu3upo6atsl, YTo 1MO3BOJIUT
0oJiee TOYHO BBISIBUTH MPOOEITBI, 3aTPYAHEHUSI 00YUAIOMUXCS U UX MPUYUHBI, UTO,
B CBOIO OY€pE[lb, MO3BOJIUT CIUIAHUPOBATh KOPPEKTUPYIOIIKNE Tpolenypbl. BaxxHo
TaK)Ke€ TTOMHHUTH, YTO COJAEpKaHHUE, CTPYKTypa KOHTPOJIHHOW pabOTHI U KPUTEPUU
OIICHUBAHUS €€ BBITIOJHEHUS JTODKHBI OBITh pa3pad0TaHbl TAKUM 00pa3oM, YTOOHI Yy
oOydJarommxcs ObUIO TPaBO HA OMIMOKY: 7S TOJYYCHHs] OTMETKH «3» He
00s13aTEIPHO BEPHO BBHITIOTHUTH BCE 3aJ]aHUSI 0053aTeLHOTO YPOBHSI, aHAJOTUYHO,
JUTSL  TIOJMYYeHUST OTMETKHM «5» He 00s3aTeNbHO BBITIOJHUTH BCE 3a/IaHUS
KOHTPOJIbHOM pabOTHI.

Pexomenyem crieayronme KpuTepuu AJisl epeBojia 001Ieil CyMMbl HAUYHUCIEHHbBIX

0aJJIoB B OTMETKY MO MATHOAIBHOM IIKaJE:
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oOydJaromuiicss He JOCTUT YJOBIECTBOPUTEIHLHOrO (00s3aTEIBHOTO) YPOBHS
MOATOTOBKU (0TMeTKAa «2»), eciau OH HaOpan meHee 55% OammoB Yactu 1
(00s3aTENBLHOTO YPOBHS);

OoOydJaromuiicsi  JTIOCTUT  YIAOBJIETBOPUTEIHLHOTO  (00SA3aTEIBLHOTO)  YPOBHS
MOATOTOBKU (0TMETKA He HHMkKe «3»), eciu OH HaOpan He MeHee 55% OaioB
Yactu 1 (06s13aTeIbHOTO YPOBHSA);

00yYaIOIIUICS JOCTUT TOBBIIICHHOTO YPOBHS (0TMETKAa He HHIKe «4%»), eci OH
HaOpan He MeHee 65% oOuiero yucia 6aoBs;

O0yYaIOIIUICS JOCTUT BBICOKOTO ypoBHs (0TMeTKa «5»), eciivi OH HaOpan

He MeHee 85%0 o6miero uncna 6ajIoB.

Ommemum, umo npeonazaemas WKAlad nepegooa CyMmvl HAYUCIEHHbIX 0ANI08 8
omMmMemKy no namubailbHOU WKaAle Moxcem OblMb CKOPPEKMUPOBAHA 8 KAHCOOM

OMOENbHOM cayuae.

Ouenka TeCTOBBIX 33/1aHUI

TecT MOXET HCHOJB30BAThCS ISl IMPOBEICHHS TEKYIIET0 W TEMaTUYECKOIrOo
KOHTpoJIs. bonee 1enecooOpa3Ho UCIIONIB30BATh TECTOBYIO (POPMY MPU BBISIBICHUH
CTENIEHU YCBOEHUS TEOPETHYECKOr0 MaTepuaja M YMEHHUsS pemaTh 3aJaHus
PENPOAYKTUBHOIO XapaKTepa.

[Ipu ucnonbp3oBaHUU TecTa Kak (OPMBI KOHTPOJIS MOTYT OBITh PEKOMEHIOBAHBI T
e KPUTEPHH JJIs IEpeBoia CyMMbI 0auioB B OTMETKY. OTHAKO TPU 9TOM CIEAyeT
YUYUTBIBaTh, YTO B 3aBUCMMOCTU OT THUIIA TECTOBBIX 3aJaHU, BKIIOYEHHBIX B TECT,
KPUTEPHUHU TIEPEBOJIa CYMMBI OQJJIOB B OTMETKY MOTYT OBITh CKOPPEKTHPOBAHBI.
Tax, nmpu BBIMOTHEHUH TECTA, COCTOSIIIETO TOJBKO U3 33JlaHUi C BHIOOPOM OJHOTO
oTBeTa (CaMble MPOCTHIE), HUKHUE MOPOTH MOTYT ObITh YBEITUYEHBI:

He MeHee 70% — oTrMeTKa «3»;

He mcHee 80% — oTMeTKa «4»;

He meHee 90% — oTrmeTka «5».

BreinosiHsgs aHanu3 pe3yJabTaTOB MPOBEPOYHOM WIM KOHTPOJBHOW MIPOLENYPHI,

He3aBUCUMO OT (OPMBI €€ MPOBEJCHHUS, 1IeIeco00pa3Ho (UKCUPOBATh HE TOJIBKO
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KOJIMYECTBO BBINIOJHEHHBIX 33JaHUN, HO W KaKUe WMEHHO 3aJaHusl ObLIH
BBITIOTHEHBI KaK KaXKIbIM 00yJaromuMcs, TaK ¥ KJIacCOM (TPYIION) B LIETIOM.

[lpumMeHeHne MaHHOTO TMOAXOJA TO3BOJSIET  CAeNaTh OTMETKy  OoJjee
WHPOPMATUBHOW M 0OOCHOBaHHOHW, BCETJa MOXXHO TMPOAHAIM3UPOBATh, M3 YETO
CKJIQJIbIBAETCS OOIIUI OaJT KaKI0ro 00yUarolerocs, Kakue 3aaHus BBITTOJTHEHBI
MOJTHOCTBIO, a Kakhe YacTUYHO. Takke MpH JaHHOM TOJAXOJAE pealln3yeTcs
HEOTHEMJIEMOE TMPAaBO KAXKIOTO OOydYarolIerocs — «IpaBo Ha OmMUOKy». B
[EJIOM 10 TpyMie OOydYaroIIMXCs BBIABISIIOTCSA 00IIMe Mpobenbl, TpeOyroniue

KOPPCKIHNU U HOHOHHHTCHBHOﬁ pa6OTBI.

7. Pabouast mporpamMma cocTaBjeHa C ydyeToM mporpammbl Bocnutanus 4Y OO

«HeTpOBCKaH IIKOJIa».

Ne Opranuzaius/KOHCYIbTallMi/y4acThe B MEPOIPUIATUH

BkaroueHue QJICMCHTOB BOCHHUTATEIIBHON pa6OTBI B YPOUHYIO

JeSITeTLHOCTD

1 I'oponckue npoekThl: «Cy000ThI MOCKOBCKOTO IIKOJTBLHUKA

2 [IpoekTHast EATENHHOCTh HAay4HO-TIpakTU4ecKkas koHpepenmus «lllar B
HaYKY»

3 [IpoexTHast  EATENBHOCTh  HAyYHO-TIPAKTHYECKass  KOH(EpPEHIIHs

«I"OpHU30HTBI OTKPBITHID)

VYyactre B KOHKYpCax, BAKTOPUHAX U T.II.

Yuactue Bo Becepoccuiickoil 0uMIMaae MKOJIbHUKOB

JIeHb pOCCUICKON HAayKHU

[Ipoekt «bonblie, yem ypok!»

[TpoexT «HOOMIIEHHBIN yPOK»

O 00 N o O

[IpenmeTHBIN Pa3roBOpP: UHTEPECHBIE KEUCHI U3 IIKOJIBHBIX IPEAMETOB

10 [Tnomanka «/luckyccuoHHbii kiyo [1eTpoBCKOI MIKOJIBIY
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