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AHHOTANUA K padoyeil mporpamme
PabGouas mnporpamma yueOHOro mnpeamera «Marematuka» mna 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
YTBEPKJIECHUU (PeaepabHOTO TOCYJapCTBEHHOT0 00pa30BaTENbHOIO CTaHIapTa
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 CTaHIAPT CPEAHEro oOIlero o0pa3oBaHUs, YTBEPKIACHHBIM
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 BHECEHMM W3MEHEHUW B HEKOTOpHIC MpHKa3bl MHUHHUCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoii denepannu 1 MuUHHCTEpCTBA MTPOCBEIICHMUSI
Poccuiickoit  @Denepanuu, Kacawoommuecss — (¢eaepadbHbIX — TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAaHAAPTOB OCHOBHOTO OOIIEro oOpa3oBaHWS U CPEAHETO
obmrero 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 00pa30BaTENbHOTO CTaHAapTa CPEIHETO O0IIero 00pa3oBaHus,
YTBEPKIICHHOTO TpHUKa3oM MUHHUCTEpCcTBa 00pa3oBaHUs W Hayku Poccuiickoit
®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 MuHuctepcTBa mnpocsemeHus Poccuiickoit
®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, Kacaroumuecs benepanbHbIX



o0pa3oBaTeIbHBIX MPOrpaMM HadalbHOTO 0O0IIero oOpa3oBaHUs, OCHOBHOTO
o011iero oOpa3oBaHus U CpeIHEro O0IIEro 00pa3oBaHus;

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

9. mpukazom MunuctepcTtBa mnpocBemeHuss Poccuiickoit  ®Denepanuu  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 O0IIIET0, CpeIHEro 0011ero oopa3oBaHus'";

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 1mKoIa»,

12. nporpammoii Bociutanust HY OO «IleTpoBckas mikosia.

PaGouas mporpamma no yyebHomy npeamety «MaTtemarukay 0a30BOro ypoBHS IS
obOyuarormuxcst  10—11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO
rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTAHJIAPTa CPeaHEro oOIiero oopa3oBaHus,
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 W IMO3HABATEILHOTO PAa3BUTHUSA
JUYHOCTU 0OYJarOIIHNXCSI.

B paGoueii mporpamme yuYTeHBl HJAEH U MojokeHUs «KoHIENUu pa3BUTHS
MareMaruyeckoro oopazoBanus B Poccuiickoit denepauun». B cooTBeTcTBUU C
Ha3BaHUWEM KOHIIETIIMM, MAaTeMaThyeckoe oOpa3oBaHHUE JOJKHO, B YacCTHOCTH,
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 uenoBedeckoit



JESITeTbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3
0a30BOIl MareMaTHMYECKOM MOATOTOBKH. YK€ B IIKOJE MaTeMaTuKa CIYXKUT
OTIOPHBIM TPEAMETOM I HM3Y4YCHHs] CMEXKHBIX IUCUUIUIMH, a B KU3HH TOCIE
IIKOJIBI pealbHOW HEOOXOIMMOCTBIO CTAHOBHUTCSI HETPEPHIBHOE 00pa3oBaHUE, UYTO
TpeOyeT MONHOLUEHHON 0a30B0il 001Ie00pa30BaTebHOM MOATOTOBKU, B TOM YHCIIE
¥ MareMaTH4eckoil. DTO OOYCIOBIEHO TEeM, YTO B HAlllM JHU PAcTET YHCIIO
CTHEIMALHOCTEH, CBA3aHHBIX C HEMOCPEJACTBCHHBIM NPUMEHEHUEM MaTeMaTHUKH:
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.

[IpakTHueckass MOJE3HOCTh MAaTEMAaTUKH OOYCJIOBICHAa TEM, 4TO €€ MpPeaAMETOM
SBISIOTCS  (yHIAMEHTAJIBHBIE CTPYKTYphl HAIler0 MHUpa: MPOCTPAHCTBEHHBIC
GOpMBI M KOJIMYECTBEHHBIC  OTHOMICHUS OT TPOCTCHINNX, yCBaMBAaEMBIX
B HETIOCPEIICTBEHHOM OIBITE, 10 JOCTaTOYHO CIIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTHUSI HAYYHBIX M TEXHOJIOTHYECKUX HJel. be3 KOHKpEeTHBIX MareMaTHYeCKUX
3HaHWW 3aTpyJHEHO TIOHWUMAaHWE WPHUHIUIIOB YCTPOWCTBA ¥ MCIIOJIB30BAHUS
COBPEMEHHOW  TEXHWKH, BOCIPHUATHE W MHTEPIpETAlUs  pa3HOOOpa3HOH
COITMATILHOM, DKOHOMHYECKOW, MOJUTHYECKOW wHopmarmu, ManodddexkrruBHa
MIOBCETHEBHAS MPAKTUYCCKas NEATEIbHOCTh. KaxkoMy 4elloBeKy 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(pOpMAaIHIO, TPEACTABICHHYIO 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 CTAHOBUTCS MaTeMaTUYECKUN 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,
00OCHOBBIBaTb U JIOKa3bIBaTh CY)KJIECHHS, TEM CAMbIM pPa3BUBAIOT JIOTUYECKOE
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 pemieHust 3ajad — OCHOBHOW Y4YEOHOW JAEsTENIbHOCTH 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
NOJXOJISAIINE SI3bIKOBBIC, CUMBOJIIMUECKHUE, TpadUyecKre CPENCTBA ISl BBIPAKCHHUS
CYXJCHHUI U HAITISHOTO MX mpencrabieHus. HeoOXoarumMbpIM KOMIIOHEHTOM OOIIei
KYJABTYPbl B COBPEMEHHOM TOJKOBAHHH SIBIIAETCS 00Iee 3HAKOMCTBO C METOJaMU
MO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHHE 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 MareMaTHKA CHOCOOCTBYET 3CTETHMUYECKOMY BOCIHTAHUIO 4YEJIOBEKa,
MIOHUMAaHUIO KPAacOThl U U3SIIECTBA MAaTEMaTHYECKUX PACCYKJIECHUN, BOCIPUATHIO
reoMeTpUYecKuX (popM, YCBOCHHUIO UJEH CUMMETPHH.

HEJIM  M3YYEHHA  YUEBHOI'O  TIPEAMETA  «MATEMATUKA»
[TpuopureTHpiMu 1iesiMU 00yueHus maremaruke B 10—11 kimaccax na 6a3zoBoM
YPOBHE SBIISIOTCS:

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

o0Opa3zoBaHusi 00y4aIOIIUXCS;



MOJIBEICHUE yYaIIUXCSl HA TOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aHMOCBS3U
MaTeMaTUKU U OKPYXKAIOUIEro MUpa, MOHUMaHHE MaTeMaTUKH KaK 4acTu oOOIIen
KYJIBTYpPbl YEJIOBEUECTRA;

pa3BUTHE  MHTEIUJIEKTYaJbHBIX M TBOPUECKHUX  CIIOCOOHOCTEH  ydaluxcs,
MO3HABATEILHOM  aKTUBHOCTH, HCCIEIOBATEILCKUX yMEHUN, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpeca K U3YYECHUIO MaTeMaTUKH,

dbopmupoBaHre (PYHKIMOHATBLHOW MaTEeMaTUYECKOW TPAMOTHOCTU: YMEHUS
pacrio3HaBaTh MareMaTHuYeCKHUE AaCIEKThl B PEAJIbHBIX JKU3HEHHBIX CHUTYallUsIX U
OpU HW3YYEHUU JAPYTHX 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 cofiepkaHus Kypca MmateMatuku B 10—11 kiaccax:

«Yucna W BbIYMCIECHUS»,  «Anrebpa»  («AnreOpandeckue  BBIPAKEHUA,
«YpaBHEHUS U HepaBeHCTBa»), «Hauama ~ maremaruyeckoro — aHajau3ay,
«leometpus» («[eomerpuyeckue Gurypsl U HuX CBoicTBa», «V3mepeHue
r€OMETPUYECKUX BEIUYMH»), «BepoATHOCTh U cTatucTuka». JlaHHBIE IUHUU
pa3BUBAIOTCSA TMapajliebHO, KaXK7ash B COOTBETCTBUM C COOCTBEHHOW JIOTHUKOM,
OJTHAKO HE HE3aBHCHUMO OJHA OT APYroi, a B TECHOM KOHTAKT€ U B3aHMMOJCHCTBUU.
Kpome »srToro, wx oObeOUHSET IJIOTMYECKAas COCTaBISIOMIAs, TPATUIIMOHHO
MPUCYIIasi MAaTE€MaTUKEe U MPOHU3BIBAIONIAsE BCE MAaTEMaTUYECKUE KYypChl
U coliepKaTebHbIC JUHUH. CdopmynupoBanHOE B DenepanbHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApPTE CPEIHEro o0Imero oOpa3oBaHUS
TpeOOBaHUE «BIAJEHUE METOJAMHU J0Ka3aTeJIbCTB, aJrOPUTMaMU PEUICHUs 33]1a4;
ymeHue (hopMyIupoBaTh ONPENEIICHHs], AKCUOMbBI U TEOPEMBI, IPUMEHSTh UX, MPO-
BOJIUTH JI0KA3aTEJIbHBbIE PACCYXKIICHHS B XOJI€ PEIICHUS 3a]]a4» OTHOCUTCS KO BCEM
KypcaM, a (opMHUpOBaHHE JIOTMUYECKUX YMEHHUM pacrpenesisiercss Mo BCeM rojam

00y4eHHS HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus.



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 OOECIEeYMBACT HWHCTPYMCHTAIbHYIO 0a3y I 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 Yydalluecs OBJIAJCBAIOT YHUBEPCAIBHBIM S3BIKOM
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 OSKOHOMUKH U 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 KOHCTPYKIHSIMU pa3BHUBAET yMEHHE 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 CTapIlIed 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 BBIIAIOIIMMHICS MAaTeMATHICCKUMH OTKPHITHSIMHU U WX aBTOPAMH.

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

HAay4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 CHeuuPuKy y4eOHOU esiTeIbHOCTH,



TpeOytrouieit CaMOCTOATENbHOCTH, aKKypaTHOCTH, MPOAOIKUTEbHON
KOHILIEHTPAllU{ BHUMAHUS 1 OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ylbTaT.

B ocHoBe Mmetoauku oOydyeHHs ajnreOpe M HayajdamM MaTeMaThyecKoro aHaln3a
JEKUT JeSTENbHOCTHBIA NpUHLMN 00yueHus. B cTpykType kypca «AnreOpa 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 COMEPKATEIBHO-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 OOBEAUHSIET B cebe CoJep)KaHWE HECKOJIBKUX MaTeMaTHYeCKUX
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 TMPAKTUYECKOW 3HAYUMOCTBIO METANPEAMETHBIX W MPEAMETHBIX
pe3yapTaTtoB OOydeHHS TEOMETPUM B HAMpPaBICHUW JMYHOCTHOTO pPAa3BUTHUSA
oOydaroruxcsi, GopMUpOBaHUS (PYHKIIMOHATIBLHON MaTeMaTHYECKON IPaMOTHOCTH,
W3YYCHHS IPYTUX YUYCOHBIX AUCIUILINH.

PazButne  y yyammxcsi — TpaBWIBHBIX  MPEACTABICHUNA O CYIIHOCTH 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  MOJETUPOBAHMS B HAYYHOM  TIO3HAHWUM 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



o0Opa3oBaHus, TaK Kak OOECHe4YMBaeT BO3MOXKHOCTb HM3YyY€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 XOJA€ pPEIICHHS TEeOMETPUYECKUX 3aJady, 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 4YesnoBeka. OpueHTalus dYeloBeKa BO BpPEMEHH U
OPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COIHalIbHOrO ObITHS, (opma
OTPaXEHHUS OKPYXAIOIIEr0 MHUpPa, YCJIOBHE YCHENIHOTO TO3HAHMS M aKTUBHOTO
npeoOpa3oBaHusi  JEUCTBUTENBHOCTH. OmnepupoBaHHE  POCTPAHCTBEHHBIMHU
oOpazaMu OOBEIMHSICT pa3Hble BHJBl Y4YeOHOW | 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 MPAKTUYECKOU IEATETbHOCTH IO MHOTHM HarpaBIICHUSIM.

Lens ocBoeHust mporpammbl yueOHoro kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
oOydeHnss — o0011eo0pa3oBaTeIbHOe M OOIIEKYTBTYPHOE Pa3BUTHE OOYyJArOITHUXCS
yepe3  oOecrieueHHe  BO3MOXXHOCTH  NPHOOPETEHHs] W HCIOIb30BaHUSA
CUCTEMAaTHYECKUX TEOMETPUYECKUX 3HAHUW ¢ JIEUCTBUI, CHEIU(UIHBIX
TE€OMETPUH, BO3MOXXHOCTH  YCIEITHOTO  TMPOMOJDKEHHS  oOpa3oBaHUS  TIO
CHEUUAIIBHOCTSIM, HE CBA3AHHBIM C TMPUKIAJAHBIM HCIOJIb30BAHUEM TIE€OMETPHHU.
[Iporpamma o reomeTpuu Ha 6a30BOM YPOBHE IpeIHA3HAYEHA JUTSI O0YJaIONTUXCs
CpPeIHEl WIKOJbl, HE MCHBITHIBABIIMX 3HAUUTENbHBIX 3aTPYAHEHUH Ha YpOBHE
OCHOBHOTO 00miero oOpa3oBaHusi. Takum o0Opa3oMm, oOydaromuecss Ha 0a30BOM
YpPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTUYECKUE YMEHHUS, CBSI3aHHBIE CO
crienuPuKoil TeoMeTpurd U HEOOXOIUMbIEC MJI >KM3HU 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 pelIeHUEeM COOTBETCTBYIOIIUX 3a]1a4.

[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;

dbopMHUpoOBaHUE MPEACTABICHUS O MHOTOTPAHHHMKAX M TeJlaX BpallleHUus 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;

OBJIAJICHUE METOJlaMH PCIICHHUS 3aJad Ha I[IOCTPOEHUS Ha U300pakKeHUIX
IPOCTPAHCTBEHHBIX QUTYD;

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

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

dbopMupoBaHUE YMEHHSI MPOBOIUTH HECIIOXKHBIC JOKa3aTeIbHbIE PACCYXICHUS B
XO/I€ PpEIICHUS CTEPEOMETPHMUCCKMX 3alad H  3aJad ¢  IPaKTHYECKUM
coZiepKaHUEeM;

pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTEH OOydJarommxcs,
M03HABATEJIbHOM  aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHUH, KPUTHYHOCTH
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 TPEAMETOB, TMPOSBICHHS 3aBUCUMOCTEH M 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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HOEJIN  U3YYEHHUA  YUEBHOI'O KYPCA  «BEPOATHOCTb 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, BEJIMYMH U TIPOLIECCOB.

[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 MUPOBO33PEHUSI.

CopepxaHue Kypca HalpaBlI€HO Ha 3aKpEIUIEHUE 3HAHWM, IONYYEHHBIX IIPH
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,
MOTPEIIHOCTEH B PA3IMYHOTO pOJa U3MEPEHUSX, UIMTEIBHOCTH 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 CIEIYIOIIME OCHOBHBIE COEpKaTENIbHbIE JIMHUM: «CilydaiiHble
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 aHajin3a, 2 4aca — reoMeTpusi, | 4ac — BEpOSTHOCTb 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
— BEPOSATHOCTH U CTaTUCTHKA).

Y4eOHO-MeTOAMYECKUI KOMILIEKC, 00€CIEUMBAIOIINI PeaT3alvio padoyel mporpaMMbl:
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Anrebpa u Havana ananusa: 10-11 k. yueOHUK a1 00111€00pa3oBaT. Opranu3anui
/ [II.A. Anumos, O.M. Konsirun, M.B. TkaueBa u ap.] — M.: IIpocBemienue.

Aranacsan JI.C., byryzoB B.®., Kagomues C.b., Ilozuax O.I'., Kucenea JI.C.
I'eomerpus. 10—11 knaccel: Y4yeOHUK Uit 00111€00pa30BaTENbHBIX YUPEKICHHM.

M.: IIpocsenienue.

Iliianupyemble pe3yabTAThl OCBOCHUS Y4eOHOI0 NMpeaMeTa.

OcBoenne yueOHOro mnpeaMera «Marematnka» JIOJDKHO — 0OecreduBaTh
JIOCTH>KEHUE Ha YPOBHE CpeiHero oO1ero o0pa3oBaHus CICIYIOUIUX TUYHOCTHBIX,
MEMPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
JINUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC  Pe3yJbTaThl  OCBOCHHMS  IpPOrpaMMbl  y4yeOHOTO  TpeameTa
«MaTremaTuKa» XapakTepU3yIOTCs:

I'paxknanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON TO3UIMK OOYYaIOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YyjieHa POCCHICKOTO oO1ecTna, MPEJICTaBICHUEM
0 MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHHM,
Ipoleayp TPaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl W Mp.), YMEHUEM
B3aMMO/JICMCTBOBAaTh C  COUMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUU C MX
GyHKIMSAMU 1 Ha3HAYEHHUEM.

IIaTpuoTnyeckoe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCHUHCKOM TPaKJAaHCKOM HMACHTUYHOCTH, YBAKCHUS
K IPOIIJIOMY M HAaCTOAIIEMY  pPOCCHHMCKOW  MAaTE€MaTUKH, [EHHOCTHBIM
OTHOLICHUEM K JOCTHIKCHUSIM POCCUHWCKHUX MATEMAaTUKOB M  POCCHMCKOU
MaTEMaTUYE€CKOM IIKOJbI, K HMCIOJb30BAHUIO ATUX JOCTH)XKEHHUHN B IPYTUX HAayKax,
TEXHOJIOTHSX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoja; chOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEIACHMS, CBSI3AHHOTO C MPAKTUYECKUM

IIPUMCHCHHUCM I[OCTH)KCHHFI HaYKH H OACATCIIbBHOCTBLIO y‘-IéHOFO; OCO3HAaHHEM
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JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOrO OyaylIero.

JCTEeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHWEM K MHUDPY, BKJIIOYas JCTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHNH, pacCyXICHU;
BOCIIPUMMYHBOCTBIO K MATEMATUYECKUM ACIIEKTAM PA3JIUYHBIX BUIOB HCKYCCTBA.
PuznyecKoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTBHIO YMEHHUSI MPUMEHATh MaTEMaTUUYECKUE 3HAHUS B HHTEpecax
3I0pOBOTO M 0e30MmacHOro oopasa *KMU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0pOBbIO (340pOBOE MHUTaHHE, COATAaHCUPOBAHHBIA PEXHUM 3aHATUM U OTIHIXA,
peryinsipHast (u3nUecKass aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, IPHU
3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHMEM IIEHHOCTU TPYAOJIt00Us; HHTEPECOM
K pa3nuuyHbiM  chepaM  mpodeccHOHanbHOW  JEeSATENbHOCTH,  CBA3AHHBIM
C MaTEMaTUKON U €€ MPWIOKEHUS MU, YMEHHEM COBEpIAaTh OCO3HAHHBIA BHIOOD
Oynymed mnpodeccuu U  pealn30BbBIBATh COOCTBEHHBIC >KW3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO " CIIOCOOHOCTBIO K MaTEMaTUYECKOMY 00pa30BaHUIO
¥ caMOOOPa30BaHUIO HAa MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YY4aCTUIO B PEIICHUU MPAKTUUYECKUX 3a7ady MaTeMaTH4YEeCKOM HampaBICHHOCTH.
JKOJI0rH4ecKoe BOCIUTAHUE:

ChOPMHUPOBAHHOCTBIO  DKOJIOTUYECKOM  KyJIbTYypbl, TOHMMAaHHEM  BIIASHHS
COLIMAIbHO-3KOHOMUYECKUX IPOLECCOB HA COCTOSIHUE IPUPOJHON M COLMAIBHOU
Cpelpl, OCO3HaHHEM TJ00aJbHOrO  XapakTepa dSKOJIOTMYECKHX Mpo0ieM;
OpUEHTAIlMEN HA MPUMEHEHHWE MATEMAaTHYECKUX 3HAHUW ISl pelIeHUs 3aaad B
00JaCTH OKpYXKAIomIed Cpejpl, TUIAHUPOBAHUSA TIOCTYIIKOB M OIIGHKH WX
BO3MOXHBIX MTOCJIEICTBUU I OKPYKAIOLIEN CPEIbI.

IleHHOCTH HAYYHOI'0 NMO3HAHMSA:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHMS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI  HAyKU U OOLIECTBEHHOM  NpPaKTUKW, [OHUMaHUEM

MaTeMaTU4eCKOM HayKu Kak cepbl 4YeI0BEUECKOW MAesTeIbHOCTH, 3TANoOB €&
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pa3BUTUA W 3HAYUMOCTH [UJIl PA3BUTHS ILMBUJIM3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJbTYpOHM KakK CpPEACTBOM IIO3HAHMS MUPa;
TOTOBHOCTBIO OCYILECTBIIATh IPOEKTHYIO M HCCIEAOBATEIBCKYIO IEATEIBHOCTh

HHIWBUAYAJIbHO U B T'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHBI

MertanpenMeTHble Pe3yJabTaThl OCBOCHHUS MPOTPaMMbl  y4eOHOro MpeameTa
«MaremaTuka» XapakTepU3yrTCA OBJIQJICHUEM YHUBEPCaJIbHBIMU
MO3HABATEILHBIMU  JICUCTBUSIMHU,  YHHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU
JEeUCTBUSIMU, YHUBEPCAJIbHBIMU PETYJISTUBHBIMU JICHCTBUSMHU.

1) YHuBepcaibHble O3HABATEIbLHBbIE IeCTBHS, 00eCIieunBaOT (POpMUPOBAHHE
0a30BBIX KOTHUTHBHBIX IMPOIECCOB 00yYaIOMMXCs (OCBOSHHWE METOOB TMO3HAHUS
OKPYKAIOIIEro Mupa; MPUMEHEHHUE JIOTHYECKUX, MCCIEAO0BATEIbCKUX OIEpalui,
yMeHHUH paboTaTh ¢ nHpopMaruei).

ba3oBble 1ornueckue AeMcTBUA:

BBISIBIIATH M XapaKTepU30BaTh CYHIECTBEHHBIE MPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TMOHATHUI, OTHOIICHUH MEXIy MOHATUSAMU;  (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPaBHEHUS, KPUTEPUHU TTPOBOJUMOTO aHAIH3A;
BOCIPUHHUMATh, (OPMYITUPOBATH U TPEOOPA3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIC
U OTpUIATENIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIKE; YCIOBHEIE;

BBISIBIIITh MAaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAONIOJACHUSX W YTBEPKICHUSX; MpEiaraTb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IIPOTHUBOPEUUL;

JenaTh  BBIBOJABI C  KCIOJIb30BAaHMEM  3aKOHOB  JIOTUKH, JEIyKTHUBHBIX
Y UHJIYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKJIIOUEHU ! 110 aHAJIOTHH;

MPOBOJINTh CAMOCTOSATENIBHO JIOKa3aTebCTBA MATEMATUUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT MPOTUBHOIO), BBICTPAUBATH apTyMEHTAIMIO, TPUBOAUTH MPUMEPHI
U KOHTPIpUMEpPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BBIBOJIbL;

BBIOMpATh Ccoco0 penieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJBKO BApPUAHTOB
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pemieHus, BbIOMpaTh HauOoyee MOAXOMAUNA C€  YYETOM CaAMOCTOSITENIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble nccienoBaTe/ibCKue AeiiCTBUS:

WCIIOJb30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUM HWHCTPYMEHT TO3HAHMS;
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOUIME  MPOTUBOpEUHE,  MOpodiIemy,
yCTaHABIMBaTh HCKOMOE U JaHHOEe, (OpPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIIMIO, MHEHUE;

MPOBOAUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJICHHUS, IMpoIecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00hEKTaMHU, SIBICHUSIMHU, MPOIECCAMU;
CaMOCTOSITeIbHO (OpMYJIHUpPOBaTh O0OOOIIEHUsI W  BBIBOJBI IO pe3yJbTaTaM
IpPOBEAEHHOTO  HAONIOJEHUS,  HWCCIEIOBaHUs, OICHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000O0IIECHUIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE Ipolecca, a TakkKe BbIABUTATh
NPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

PaGora ¢ undopmanmeii:

BBISBJIATH JeUUIUTH HHPOPMAIIUU, TAaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIIPOC
U ISl pELICHUS 3a/1a4u;

BbIOMpaTh WHOOPMAIMIO W3 HMCTOYHMKOB PA3IMYHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUIOB U
dbopmM IpecTaBICHUS;

CTPYKTYpHpOBaTh HWHGOPMAIHIO, TMPEACTaBIATh €€ B pa3nuyHbIX ¢dopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OIICHMBATh HAJEXKHOCTh MH(GOPMAIMH O CaMOCTOSITENIbHO C(HOPMYyIUPOBAHHBIM
KPUTEPUSIM.

2)  YHuBepcaJibHble KOMMYHHMKATHBHBIC  JeHCTBUSI, 00ECIEYMBAIOT
c(hOpMHUPOBAHHOCTH COIMATBLHBIX HABBIKOB O0yUYaOIIIAXCSI.

Oo0wenue:

BOCIIPUHUMATh W  (POPMYIUPOBATh CYXKJEHUS B COOTBETCTBUHM C YCIOBHUSIMU

H OcIsiMu O6IHCHI/IH; SACHO, TOYHO, I'PaMOTHO BBIPpa’XXaTb CBOIO TOYKY 3PCHUA B
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YCTHBIX U THCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy pElIeHHUs 3ajauH,
KOMMEHTUPOBATH MOJTYyUYCHHBIN pE3yJbTarT;

B XoJe OOCyXJeHus 3aJlaBaTh BOMPOCHl MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
peIIeHns; COMOCTAaBIATh CBOU CYXKACHHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
auasnora, oOHapy>KUBaTh pas3liMuuMe U CXOJCTBO IMO3WIIMI; B KOPPEKTHOU (opme
dbopmMynUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKCHHUS;

IPEACTaBIATh PE3yJbTaThl PEIICHUS 3a7adyH, SKCIEPUMEHTAa, WCCIEeI0BaHMUS,
MPOEKTA; CaMOCTOSITEJILHO BBIOMpaATh (opMaT BBICTYIUICHUS C Y4ETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHun4ecTBo:

NMOHUMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBHUAYaJTbHOU
paboThl TpU penieHud Y4YeOHBIX 3a7a4; NPUHUMATh IIeJIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl pabOT, [OroBapuBaThbCs, OOCYXKAaTh IMPOILIECC U pe3yibTaT padoThI;
0000111aTh MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (¢opmax padoThl (0OCyKaeHus, OOMEH MHEHUH,
«MO3TOBbI€  IITYPMBI» U HUHBIE); BBINOJHATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOU JEHCTBUS C JPYrMMH WICHAMU KOMAaH/bl; OLIEHUBATH
KayeCTBO CBOET0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUSI.

3) YHuBepcaibHble peryjsiTUBHbIE JeHCTBUS, 00eCIeYnBalOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINUHOCTH.

Camoopranusanus:

COCTaBIIATh ITUIAH, QJITOPUTM pEHICHUS 3aJadyd, BbIOMpATh CIMOCOO pEIIeHUs C
y4I€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUH C y4€TOM HOBOU MH(OpMAIUu.
CaMOKOHTPOJIB:

BJIaJICTh HABBIKAMU I1O3HABATEIBHON pEePIEKCUU KaK OCO3HAHHUSI COBEPILAEMBIX

JNEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJbTATOB; BIAJETh CIOCOOAMU
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CaMONPOBEPKH,  CAMOKOHTpPOJIsl  @pouecca U pe3yibTara  penieHus
MaTeMaTHUYE€CKOM 3aJa4H;

NPEeABUAECTh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTH IpPH PEIICHUH 3aJlayH,
BHOCUTBH KOPPEKTUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjbTaTa LEJIH U YCIOBUSAM, OOBACHITH MPUUYUHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLUIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

B ¢denepanbHbIX M pervoHajgbHBIX MPOLEAYypaxX OLIEHKHM KauyecTBa OOpa30BaHMS
UCIIONIb3yeTCA  IepedyeHb  (KoaudukaTtop) MpoBepseMbIX TpeboBaHUM K
METanpelMETHBIM  pe3yjbTaTaM  OCBOEHHS  OCHOBHOW  0Opa3oBaTEeIbHOM

IPOrpaMMbl CPEHETO OOIIEro 00pa30BaHMUs.

[lepeuens (koaudukaTop) MPoOBEPsSEMbIX
TpeOOBaHU K METaNpPEIMETHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOM

o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEr0 0011Iero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHMS K METAIIPEIMETHBIM pe3yJbTaTaM

IIPOBEPSIEMOTO |  OCBOCHHUS OCHOBHOM 00pa30oBaTEIbHOM MPOTPAMMBI CPETHETO

TpeOoBaHUs ob1ero oopa3oBaHus
1 [To3HaBaTenbHBIE YHUBEpCAIbHBIC YydYeOHBIC NECHCTBUSA (nanee -
YY)
1.1 bazoBbie norundyeckue aercTBUSA
1.1.1 YcraHaBnuBaTh CYIIECTBCHHBIA MPU3HAK WM OCHOBAHHS IS

CpaBHEHUS, KJIacCUPUKAIIMU U 00001IIeHUS

1.1.2 BbISABIATE 3aKOHOMEPHOCTH M IPOTUBOPEYHUS B pACCMATPUBAEMBIX

SABJICHUAX
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1.13

CaMocTosTenbHO (HOPMYITHPOBATh M aKTyalU3UpPOBaTh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICTISATH 1IeNN JAeSITeNbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU

HUX DOCTHXKCHUA

114

BHOCHUTE KOPPEKTHUBBI B JIESITEIBHOCTh, OILICHUBATH COOTBETCTBHUE
pEe3yNbTaTOB  LEJISM, OLICHUBAaTb  PUCKU  TOCJIEACTBUU

ACATCIIBHOCTHU

1.15

Pa3BuBarth KpCaTUBHOC MBIINUICHUC IIPpHU PCUHICHUN KU3HCHHBIX

npoOemM

1.2

ba3zoBrle ucciieoBaTeIbLCKUE JEUCTBUSA

1.21

BJ'IaJ]eTB HaBbIKaMH yqe6HO-HCCH€HOBaT€HBCKOﬁ )51 HpOCKTHOﬁ

ACATCIIbHOCTHU, HABBIKAMU PA3pPCIICHUA HpO6H€M

1.2.2

OBJIaIIGHI/Ie BUIaMHU JCATCIIBHOCTHU 110 ITOJTYUYCHHUIO HOBOI'O 3HAHMA,
€ro  HMHTCPIIPCTALIUU, HpGO6p330BaHI/II-O U ITPUMCHCHHUIO B
Pa3INYIHbIX y‘-I€6HI>IX Curtyanu:#ax, B TOM YHCIIC IIPH CO3AdHHUH

y4eOHBIX U COLIMAIIBHBIX MMPOEKTOB

1.2.3

dopMUpOBaHME HAYYHOI'O THUIIA MBIIUICHUS, BIAJCHUE HAyYHOU

TGpMPIHOJ'IOFPIGfI, KIIFOYCBBIMU ITIOHATHUAMH U MCTOAAMH

1.2.4

BpIsIBISATH TPUUUHHO-CIICACTBEHHBIE CBSI3M W AKTYyaJU3UPOBATH
3aJla4y, BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOIUTh apTyMEHThI
JUTA JOKA3aTeJIbCTBA CBOMX YTBEPXKICHUM, 3aJ1aBaTh NapameTpbl U

KPUTEPUU PELICHUS

1.25

AHaIM3UpOBaTh TMOJYYEHHBIE B  XOJE€ pCEUICHUS  3aJa4dd
pe3yJbTaThl, KPUTUYECKA OLEHHBATh WX  JOCTOBEPHOCTb,

IMPOTrHO3HUPOBATb UI3MCHCHHNC B HOBBIX YCJIOBHUAX
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1.2.6

YMeTh TEepeHOCHUTh 3HAHWS B TO3HABATEIBHYIO W MPAKTUUYECKYIO
00J1aCTH KU3HEACIATEIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
OCYIICCTBIISITh IICJICHANIPABICHHBIN IOUCK IEepeHOoca CPEICTB U

croco0oB JIEUCTBUS B MPO(HECCUOHATBHYIO CPEY

1.2.7

CnocoOHOCT, W TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHMCKY
METOJIOB pEelIeHUs MPAKTUUYECKUX 3aa4, TPUMEHEHHUIO Pa3InYHbIX
METOJI0B MO3HAHUS;

CTaBUTh W (OpMynupoBaThb  COOCTBEHHbIE  3aJayd B
o0pa3oBaTeIbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYaLUAX;
CTaBUTh MpOOJEMbl W 3aJlayd, AOIMYCKAaIOIIHE allbTepHATUBHBIE
pElIeHHUS;

BBIIBUTaTh HOBBIE WJIEU, MpeJiaraTh OPUTMHAIBHBIE MOJXOJbI U
peleHus;

pa3palaTelBaTh IUIAH pEIIEHUS MIpOoOJEeMBbl C Y4YETOM aHaJln3a

HMCIOIIUXCS MATCPUAJIBHBIX 1 HCMATCPHAJIbHBIX PECYPCOB

1.3

Pabora ¢ nadopmarmeit

1.3.1

Bnagets HaBblkamMu TONydeHHs WHGOpMAIMM U3 HMCTOYHUKOB
pPa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IIOMCK, aHAJIN3,
CUCTEMATH3allMI0 W WHTEPIpPETAHi0 WH(OpPMAIMU Pa3TUIHBIX

BUJIOB ¥ ()OPM TIPEACTABICHHUS

1.3.2

CoznaBath TEKCTHI B Pa3IUYHBIX (JOpMATaX C YYETOM HA3HAUCHHS
uHbOpMAIIMK M TIEJEBOM AayAUTOPWUHU, BBHIOUpPAs ONTUMAIBHYIO

dbopMy MpeCTaBICHUS U BU3yTH3aIlHH

1.3.3

OneHnBaTh JOCTOBEPHOCTh, JICTUTUMHOCTH HWHGMOpMaIHH, €¢

COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3THYCCKNM HOPMaM

1.34

Ucnonb3oBath cpeacrTaa MH(pOpPMAITMOHHBIX 151

19




KOMMYHUKAIIMOHHBIX TEXHOJOTHM B PEUNICHHWH KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U OPTraHU3allMOHHBIX 33J1ad C COOJII0JCHUEM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKH OE30MaCHOCTH, THUTHUEHBI,
pecypcocOepexeHrs, MpPaBOBBIX W HJTHYECKUX HOPM, HOPM

uH(pOPMAaIIMOHHON 6€3011acCHOCTH

1.35 Bnagets HaBbIKaMU pacno3HaBaHUS W 3alIUThl HUH(POPMALNH,
UH(OPMAIIMOHHON 0€301aCHOCTU JIUYHOCTU
2 Kommynukarusubie YV ]
2.1 OO6menue
2.1.1 OcyiiecTBisATh KOMMYHHUKAIIMU BO BCeX cpepax KU3HU;
BJI/IETh PA3IMYHBIMK CTIOCOOAMH OOIICHUS U B3aUMOJICHCTBUS
2.1.2 Pa3BepHyTO W JIOTMYHO WU3JIaraTh CBOI TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
2.1.3 ApPryMEeHTUPOBaHHO BECTH JTUAJIOT
3 Perynstusnsie YVY /|
3.1 Camoopranuzamus
3.1.1 CaMOCTOATENIPHO OCYIIECTBIISTh MO3HABATEIbHYIO ACATEIBHOCTD,
BBISBJISITH MPOOJIEMbI, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE
3aJa4yd B 0Opa30oBaTENIbHOM  JAESITEIbHOCTH U KU3HEHHBIX
CUTYaINsX;
JaBaTh OLIEHKY HOBBIM CUTYyallUsIM
3.1.2 CaMoCTOSTENIbHO COCTABIIATH IJIaH PEHIEHUS MPOOJIEMBI C YUYETOM

UMEIOIINXCSI  PEeCypcoB, COOCTBEHHBIX  BO3MOXHOCTEH U
MPEAIIOYTEHN;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHpOBaTHL €ro, Opatb
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OTBETCTBEHHOCTH 32 PEIIICHHUC;
OIICHUBATh PUOOPETCHHBIN OIIBIT;
crocoOCTBOBaTh  ()OPMUPOBAHUIO U MPOSIBICHUIO  MIUPOKOU

SPYIULIMY B Pa3HBIX 00JACTAX 3HAHUHN

3.2 CaMOKOHTPOITb
321 JlaBaThb OILIEHKY HOBBIM CHUTYyallMsiM, BHOCHTb KOPPEKTHUBBI B
JeSATENbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM
3.2.2 Bnagets HaBblkaMH TMO3HaBaTENbHOM pedIEKCMM KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX TMPOIECCOB, WX
pEe3ybTaTOB U OCHOBAHHM;
UCIIOJIb30BaTh MPUEMBbI pedieKCHH Il OLICHKU CUTYyalluu, BbIOOpa
BEPHOTO pEelICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PELIECHUS 110
UX CHH)KEHHUIO
3.3 OMOLMOHAIBHBIN UHTEJUIEKT, IpeanoJararomun
c(hOpMHUPOBAHHOCTb:

CaMOPETYJIMPOBaHUsA, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTH
aJanTUPOBaTbCd K SMOLMOHAJIBbHBIM HM3MEHEHUSM M MPOSIBIATH
TUOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE  MOTHMBALlMM,  BKIIOYAIOUIEH  CTPEMJIEHHE K
NOCTHKEHUIO 1EeNH M yCleXy, ONTUMHU3M, HWHUIHATUBHOCTD,

YMEHHUE IEMCTBOBATh, UCXO U3 CBOMX BO3MOKHOCTEN

IINIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHMUA
PABOYEH IMTPOT'PAMMBI KYPCA

OcBoenue y‘-IC6HOFO Kypca «A.ﬂreﬁpa H HAYaJIa MAaTEMAaTHICCKOI'o aHaJIn3a» Ha
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YpOBHE CpeaHero oOmiero oOpa3oBaHUs JOHKHO OO0ecrneuruBaTh JOCTHUKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 kaace

Yucjia ¥ BBIYUCTCHUA

OnepupoBaTh  MOHATHSMHU:  pAlMOHAIBHOE M JIEWCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAs JPOOb, IPOLEHTHI.

BrinonHsaTh apudMeTHUEeCKHEe ONEepallii ¢ PAMOHAIIBHBIMU U JIEUCTBUTEILHBIMU
YHCIIAMHU.

BoinonusaTe npuOIMKEHHBIC BBIUMCICHUS, HCMONB3YsS TNpaBUiia OKPYIJICHUS,
nenaTh IPUKUJIKY U OLICHKY pe3ysibTaTa BEIYMCICHUH.

OnepupoBaTh MOHATUAMH: CTENEHb C LIENBIM TOKa3aTejeM; cTaHaapTHas dopma
3aMucH JEUCTBUTENBHOTO YHCIIA, KOPEHb HATYPaJbHOM CTENEeHHW; HCIOJIb30BaTh
MOAXOAANIYI0 (POpMY 3amUCH IEUCTBUTEIBHBIX YHCEI JIJIS PEIICHHS TMTPAKTUUECKUX
3a/1a4 U TIPEJICTABICHUS JAaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCHUHYC U TAaHT€HC IPOU3BOJBHOIO YIJja;
UCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yIia Yyepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs H HepaBeHCTBA

OnepupoBaTh TOHATUAMH: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palroOHaIbHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAXKEHUW U pellaTth
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoinonHsATh mpeoOpa3oBaHUsl  LENbIX, PAUUMOHAIBHBIX M UPPALMOHAIBHBIX
BBIpQXKEHUU W peliaTb  OCHOBHbIE  THUIIBI  IEJBIX, pAlUOHAJIBHBIX U
UppaIMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsAT, ypaBHEHUSI W HEPABEHCTBA JUIsl PEIICHHUS MAaTeMaTHYECKHX 3a/1ad
Y 3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U pealibHOM KU3ZHHU.

MopenupoBath peaibHble CUTyallMd Ha SI3bIKE alreOpbl, COCTaBISATh BBIPAKEHHUS,

YPaBHCHUA, HCPABCHCTBA I10 YCJIOBHIO 3ada4u, UCCIACAOBATh ITIOCTPOCHHBIC MOJCIIN
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C UCIOJIb30BAHKMEM ammnapara ajareOphl.

DyHKUMHU U Tpapuku

OnepupoBaTh MNOHATUAMH: (PYHKIUSA, CIHOCOOBI 3aJaHusd (PYHKIMH, 00JacTb
ONpeJeNeHUs] U MHOXKECTBO 3HaueHUM ¢GyHKUMHU, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTh NOHATHUSAMU: YETHOCTh U HEYETHOCTh (DYHKIMH, HYIH (DYHKIIUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUM 71 pelIeHUs] ypaBHEHHI.

Ctpoutrb u uyuTaTh TpadUKU JIMHEWHOM (YHKUMH, KBaAPATUYHOU (DYHKIIHUH,
CTENEHHOW (DYHKIIUU C IIeJIBIM ITOKa3aTeJIeM.

Hcnonb3oBaTh rpaduku QyHKIUN AJI1 UCCIEAOBAHMS MPOIIECCOB U 3aBUCUMOCTEN
OpU pEIIeHUHd 3aJad U3 IPYTruX Y4eOHBIX TMPEJAMETOB U PEAIbHOM JKU3HU;
BbIpaXkaTh (hOpMyJIaMU 3aBUCUMOCTH MEX]1y BEJIMUNHAMHU.

Havasa maTeMaTH4€CKOro aHaJIN3a

Onepuposatb HOHSTHAMMU: IIOCJIEIOBATENBHOCTb, apumernyeckas
U TEOMETpHUYECKasi IPOIPECCHH.

OmnepupoBaTh NOHATHAMH: OECKOHEYHO yObIBaIoIIasi TeoMeTpudecKasi Iporpeccus,
cyMMa OE€CKOHEYHO YOBIBAIOIIEH reOMETPUUSCKOM MPOTrPECCUH.

3a1aBaTh MOCIIEI0BATEILHOCTH Pa3IMUYHbIMU CIIOCOOAMU.

Hcnonp3oBaTh CBOMCTBA MOCJIEIOBATEIBHOCTEM W MPOTPECCHM ISl PELICHUSA
peaNbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMHU.
Hcnosb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar sl ONMCAaHUS peajbHBIX
MIPOLIECCOB U SIBJICHU, NIPH PEIICHUH 3aJ]a4 U3 IPYTUX y4EOHBIX MPEIMETOB.
OnepupoBaTh NOHATUSAMHU: ONIPEIEIECHUE, TEOPEMA, CIEACTBHE, 10KA3aTEIbCTBO.

11 kaace

Yucna m BHIYUCICHUSA

OnepupoBaTh MOHATUSMU: HATYPAJIbHOE, LEJI0€ YHUCIO; HUCIOIb30BaTh MPHU3HAKU

ACIMMOCTH HOCJIbIX YHCCI, PA3JI0KCHHC 4YHCJIa Ha IPOCTBIC MHOXUTCIN OJIA
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penieHus 3aaad.
OnepupoBaTh MOHATHEM: CTEIIEHDb C PALMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUAMM: JOrapupm 4YuCIa, JAECATUYHbIE W  HaTypaJbHbIE
JorapupMsl.

YpaBHeHUsI 1 HEPaBEeHCTBA

[IpyMeHsATh CBOMCTBA CTENEHU AJIA MPeoOpa3oBaHUsl BBIPAXKEHUI; ONEPUPOBATH
NOHATUSAMM: MOKA3aTEIIbHOE YPABHEHHE W HEPABEHCTBO; PEUIaTh OCHOBHBIE THIIbI
NIOKAa3aTENbHbBIX YPABHEHUI 1 HEPABEHCTB.

BoimonHaATh  mpeoOpa3oBaHMs — BBIPAKEHUW,  COAEpXAIIMX  JOrapuQMmsl;
ONEepUpPOBATH MOHATUSAMU: JIOTapU(PMUUECKOE ypaBHEHHE W HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIBI JOTapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTk penieHust mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHATHUAMHU: CUCTEMA JIMHEHWHBIX YpPaBHEHHH M €€ pEUICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM IS PELICHUS [TPAKTUYECKUX 3a/1a4.
Haxonute pemeHuss NpOCTEUIIMX CHUCTEM U COBOKYIIHOCTEM pPallMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopenupoBarh peajbHble CUTYallUd Ha sI3bIKE anreOphl, COCTaBISATh BBHIPAKEHMUS,
YPaBHEHUsI, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayd, HCCIEA0BATH
MIOCTPOCHHBIC MOJICJIM C HCIIOIH30BAHUEM arapara anreOpsl.

DOyHKUMHU U TPpaPuKHn

OmnepupoBaTh NOHATHIMHU: TIepuondecKas QyHKIUS, TPOMEKYTKA MOHOTOHHOCTH
GyHKIIMU, TOYKH dKcTpeMyMma (GyHKIMU, HAauOOJbIee M HaUMEHBIIee 3HAYCHUS
(GYHKIMM Ha NOPOMEXKYTKE; HCIOJIB30BaTh MX JUIsI HCCIENOBaHUS (DYHKIUH,
3aJIaHHOM TpadUKOM.

OnepupoBaTh MNOHATUAMM: TpauKH  TOKa3aTeNbHOM, JorapuMUUEcKOn
¥ TPUTOHOMETPUYECKUX (PYHKIIMIA; n300paxkaTh UX Ha KOOPAMHATHOM IMJIOCKOCTH
U WCIIOJIb30BATh I PEIICHNS YPABHEHUN U HEPABEHCTB.

N300paxkaTth Ha KOOPAMHATHOM IUIOCKOCTH TpaUKH JUHEHHBIX ypaBHEHHUU U
WCIIOJIB30BaTh UX I PEIICHHS CUCTEMBI IMHEHHBIX YPAaBHECHUM.

Ncnonw3oBathk rpaduku GyHKIUM AJISI KCCIEAOBAHUS IIPOLIECCOB U 3aBUCUMOCTEN
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U3 IPYTUX YYEOHBIX JUCHUILIHH.

Havyaja MmareMaTH4eCKOro aHAJIN3a

OnepupoBaTh TMOHATUSMU: HEMpepbiBHAS (GYHKIMS; NPOU3BOAHAS (PYHKIIUU,
WCIIOJIb30BaTh TEOMETPUYECKU U (UBUYECKUM CMBICT MPOUZBOJHON IS
pelIeHus 3a1a4.

HaxonuTh mnpou3BOJHBIE SJEMEHTAPHBIX (DYHKIUN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS], YACTHOTO (DYHKIIHIA.

Hcnons30BaTh NPOU3BOAHYIO [JIsi HMCCIENOBaHHMS (DYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl UCCIICTOBAHUS K TOCTPOSHUIO TPAPUKOB.
Hcnonp3oBaTh NPOM3BOJHYKO IS  HAXOXACHUS  HAWIYYIIETO  PEIICHUS
B IPUKJIAJHBIX, B TOM YHCJIE COLMAJIbHO-DKOHOMHYECKUX, 3a/1a4ax.

OnepupoBaTh  TOHATHSIMHU:  TEpBOOOpa3Has | WHTErpaj;  IOHUMATh
T€OMETPUYECKUN U PUBHUECKUM CMBICI UHTETpaja.

Haxonuth mepBooOpaszHbIe SJEMEHTAPHBIX (DYHKIIMH;, BBIYUCISATH WHTETpaN IO
dbopmyne Hprorona—JleiiOuuma.

Pemare npuknagHele 3a1adyd, B TOM YHCJIE COLUMAIBHO-3KOHOMHUYECKOTO U

(1)I/ISI/I‘I€CKOFO XapakTepa, CpCACTBAMH MATCMATUYICCKOTI'O dHAJIN3A.

INIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHUSA
PABOYEH ITPOTPAMMBI KYPCA

[IpenmetHble pe3ynbTaThl uM3ydeHUs kypca «['eomerpum» Ha 06a30BOM ypOBHE
OpPUEHTHPOBAHbl Ha JOCTH)KEHHUE YpPOBHS MAaTeMaTH4YECKOM TpaMOTHOCTH,
HEOOXOIMMOTO I YCITICIIHOTO PEIIeHUs 3a7a4 B peajbHOW >KM3HU U CO3/IaHUE
YCIIOBUM IS WX OOIIEKyabTypHOTO pasBuTus. OcBoeHHEe y4ueOHOro Kypca
«l'eomerpuss» Ha 0a30BOM YypOBHE CpeAHEro oOIiiero oOpa3oBaHUSA JOJKHO
o0OecrieunBaTh  JOCTHKEHUE  CIEAYIONIMX TPEIMETHBIX  00pa3oBaTeIbHBIX
pPE3YyIbTATOB:

10 kaace

OnepupoBaTh NOHATUSIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpruMeHAT, aKCMOMBI CTEPEOMETPUM M  CIEACTBHUS W3 HUX I[PU PEIICHUH
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reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMHU: MAPAJUIETFHOCTh U TEPIECHANKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccudummpoBaTs B3aUMHOE pacloiiOKEHHE TPSAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMHU: JBYTPAaHHBIA YTOJ, TPaHU ABYTPAHHOTO yria, pedpo
JABYTPAHHOTO YIJIa; JIMHEWHBIA yroil JBYIPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BBINYKIBIA H  HEBBITYKIIBIH
MHOTOTPAaHHUK, SJIEMEHTHI MHOTOTPAaHHUKA, TPABUIIbHBI MHOTOTpaHHUK.
Pacno3HaBaTh OCHOBHBIE BHJIBl MHOTOIPAaHHUKOB (NIUpaMua; TPU3Ma,
NPSIMOYTOJIbHBIN Mapajuienenumes, Kyo).

KrnaccuduimpoBaTh MHOTOTPaHHHUKH, BBEIOWpAas OCHOBAHHS IS KIaCCH(PHUKAIIH
(BBITYKJIBIE M HEBBIMYKJIBIE MHOTOTPAaHHUKH, TPaBUIbHBIE MHOTOTPAHHUKH,
NpsSIMBIE ¥ HaKJIOHHBIE TIPU3MBI, TApaJJICIICITATICBI ).

OmneprpoBaTh MOHITHIMH: CEKYIIasl INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.
OOBSACHATH IPUHITUIIBI IOCTPOCHUS CEYECHUH, HCIIONIb3YsI METO/ CIICIOB.

CTpouTh CEYeHHs MHOTOTPAHHHKOB METOJOM CIIEJOB, BBITIOJIHATH (BBIHOCHEIC)
IJIOCKHE YEePTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY,
CHH3Y.

Pemate 3amaun Ha HaXO0XJACHHE TC€OMETPUYECKUX BEIMYHH MO oOpasiaM WiIH
aNropuTMaM, TPUMEHSSI W3BECTHHIC AHATUTUYECKME METOABl MPHU PEIICHHUH
CTaHJAPTHBIX MaTEMAaTHUYECKUX 3a/1ad HA BBIYMCICHHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS TIPSMBIMHU.

Pemate 3amaun Ha HaAXO0XJACHHE TC€OMETPUYECCKUX BEIMYMH MO oOpasiaM WiIH
aNropuTMaM, TPUMEHSSI W3BECTHHIC AHATUTUYECKHE METOABl TPHU PEIICHHUH
CTAaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBUHCIECHUE YIJIOB  MEXIY
CKPEIIMBAIONIUMUCA TPSMBIMH, MEXIy TMPSIMOH H  IJIOCKOCTHIO, MEXIY

IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsate 0O0OBEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nUpaMujia) C NpUMEHEHUuEM (OpPMYI, BBIUUCIATH COOTHOIICHUS  MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHMMETPHUS B TMPOCTPAHCTBE; LIEHTP, OCh U TIJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekars, npeoOpa3oBLIBATH u UHTEPIPETUPOBATH nH(popMaIuio
O MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTYpax, MPE/ICTABICHHYIO Ha YepTekax
U PUCYHKaXx.

[IpumensTs reomerpuyeckue (GakTbl IJis PEIICHUS CTEPEOMETPUUYECKHX 3ajiad,
IPEANoJiaralonuX HECKOJIBKO IIaroB PEIICHHS, €CIU YCIOBUS MPUMEHEHUSI
3a/1aHbI B IBHOU (hopme.

[IpumensTs  mpocreiline  MporpaMMHBIE  CpeIACTBA U AIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.
[IpuBoaUTH MpHUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U KU3HH,
pacrio3HaBaTh MPOSBJICHHE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONy4YEHHBbIE 3HAHMUS HA TMPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTyallud W TPUMEHSATh W3YyUYCHHBIE TOHATHA B IIPOLIECCE ITOMCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallud Ha $3bIKE TE€OMETPUHU, MCCIEAOBaTh IOCTPOCHHBIE  MOJEIU
C UCTIOJIb30BAHMEM T€OMETPUYECKUX IMOHATUH M TEeOopeM, ammaparta aireOpsi;
pemaTh NPaKTUYECKUE 3a/1aud, CBSI3aHHBIE C HAXOXKIECHUEM TIe€OMETPUYECKUX
BEJINYUH.

11 knace

OnepupoBaTh MNOHATUAMU: IWIMHAPUYECKAs IOBEPXHOCTh, OOpa3ymolue
UUAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHUIECKOH TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.
PacrioznaBaTh Tena BpamieHus (IMUIMHID, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI MOTYYEHHUS TEJT BPAILICHHUS.

Knaccudunmposats B3auMHOE pacionokeHue chepbl U MIOCKOCTH.

OHCpI/IpOBaTB IIOHATHUAMM. HIElpOBOfI CCIrMCHT, OCHOBAaHHC CCIMCHTA, BbLICOTA
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CErMEHTa; IIIapOBOM CIJIOM, OCHOBAHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOM CEKTOP.

Bbraucisats 00BEMBI M TUIOIIAHA TTOBEPXHOCTEH TN BPAIICHUS, TE€OMETPUUECKHUX
TeJ C IpUMEHEeHHEM (HOpPMYIL.

OnepupoBaTh TMOHATHUSIMH: MHOTOTPAaHHUK, BIUCAHHBIM B c(depy W ONMMCAHHBIN
okoJ10 cepsl; chepa, BuCaHHAS] B MHOTOTPAHHUK WJIU TEJIO BPAIICHUS.
BBIYUCIIATE COOTHOIICHUS MEXIY IUIOMIAASIMH IOBEPXHOCTEH W  oOBEMaMu
IIOJOOHBIX TEI.

N300pakath wu3ydaembie (GUTYPHl OT PYKH M C TNPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMCHTOB.

BbINOJIHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU M3 PUCYHKOB TMPOCTBIX OOBEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHU.

N3Biekars, UHTEPIPETHPOBATH u npeoOpa3oBbIBATh UH(POPMALIHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTekax
U PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IIPOCTPAHCTBE.

BbINoIHATE NEMCTBUS CIOXKEHUS BEKTOPOB, BBHIUUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBACHATH, KAKUMH CBOMCTBAMH OHH 00JIaaloT.

[TpumeHsTH TpaBUIIO MapaJIeIeIUIeaa.

OnepupoBaTh TMOHATUAMH: JEKAPTOBHI KOOPJAWHATHI B IMPOCTPAHCTBE, BEKTOP,
MOIYJTh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, Yroll MEXIy
BEKTOpaMH, CKAJISIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJIMHEAPHBIE M KOMITJIAHAPHBIC
BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M MPOM3BECHHWE BEKTOpPA HAa YHCIO, YTOJ MEXIY
BEKTOpaMH, CKaJSIPHOE TMPOW3BEICHUE, pACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/1aBath MIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTs reomeTpuueckne (aKThl IJIs PENICHUS CTEPEOMETPUYECKUX 3aj1ad,
MPEANOIarafoInX HECKOIbKO IIaroB PEIICHHs, €CIW YCIOBUS TPUMEHEHUS

3a7laHbl B SIBHOU (hopme.
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Pemate nmnpocreimme reoMETpUYECKUE 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaun Ha JOKa3aTEIbCTBO MATEMATUYECKUX OTHOILLUCHUUM U HAXOXKICHUE
r€OMETPUYECKUX BEJIMYUH MO 00pa3laM WM aJrOpuTMaM, MPUMEHSST U3BECTHbHIE
METO/IbI [IPU PELICHUU CTAaHAAPTHBIX MaTeMaTUYECKUX 3a7ay.

IIpuMmeHAT,  TpoCTEHINWE  IPOrpaMMHBIE  CpeacrBa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ad.
IIprBOAUTE mpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOJAEC U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATs TMOJNy4YEHHbIE 3HAHUSA HA [PAKTUKE: aHAJIU3UPOBATh peEajbHbIC
CUTyallUd W TPUMEHATh HM3YYCHHBIE IOHATUS B IIPOLECCE IIOMCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJETUPOBATh peajbHbIE
CUTyallUM Ha s3bIKE TIE€OMETPUM, MCCIEN0BaTh IMOCTPOCHHBIE  MOJEIHU
C HCIIOJIb30BAHUEM TIE€OMETPUYECKUX IOHSATHM M TeopeM, ammapaTta ajireOpsl;
pemaTe IPaKTHYECKUE 3a1aud, CBSI3aHHBIE C HAXO0XICHUEM TI'E€OMETPUYECKUX

BCJINYHNH.

INIAHUPYEMBIE TIPEJMETHBIE PE3VJIBTATBI OCBOEHUA
PABOYEN ITPOI'PAMMBI KYPCA

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS Kypca «BeposiTHOCTDL M cTaTHCcTHKAa» B 10—
11 xjmaccax OpPHEHTHUPOBAHBI HAa JIOCTIKCHHE YPOBHS  MareMaTHYeCKOM
IPAaMOTHOCTH, HEOOXOAUMOTO JJIA YCICIIHOTO PEIICHUsS 3aaad | Mmpooiem
B pEaJIbHOM JKU3HU U CO3JIaHHE YCIOBUH ISl UX OOMIEKYIBTYPHOTO Pa3BUTHS.
OcBoenne ydeOHOro Kypca «BeposTHOCTH M cTaTuCcTHKa» Ha 0a30BOM YPOBHE
cpemHero o0Imero o0pa3oBaHMS JIOJDKHO 00€CIeYMBATh JTOCTHIKCHHE CIEAYIONNX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 knace

YuTarh 1 CTPOMTH TAOIUIIBI U JUATPAMMEL.

OnepupoBaTh TMOHATHSAMH: CpeaHee apudMETHYEeCKOe, MeInaHa, HauOoJbIIee,

HAaMMCHBIICC 3HAYCHUC, pa3dMax MaCCHBa YHUCJIOBbIX JaHHBIX.
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OnepupoBaTh MOHATUSAMHU: CIIyYailHBIA SKCHOEPUMEHT (ONBIT) M  Ciay4yallHOe
coObITHE, DJIEMEHTapHOE COOBITHE (RJIIEMEHTApHBIM HMCXOM) CIYYalHOIrO OTIBITA;
HaXOJUTh BEPOSITHOCTU B OIbBITaX C PABHOBO3MOXKHBIMU CIIyYallHBIMU COOBITUSIMU,
HaxOJUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUH B M3YUYCHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxogute u ¢dopmynupoBarh COOBITHS: TEpeceUeHUEe U OObEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, NPOTUBOMOJOKHOE JAHHOMY COOBITHIO; IOJIb30BATHCS
auarpaMMamMu Ouiepa ¥ (QOpMyNIol CIOXKEHUS BEPOSTHOCTEM NpH pEelIeHUU
3a1ad.

OnepupoBaTh MNOHATUSMHU: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOAUTh BEPOATHOCTH C MOMOIIBIO IPAaBHJIA YMHOKEHHS, C IIOMOIIBIO JIepeBa
CIIy4alHOTO OIIBITA.

[IprMeHsATh KOMOMHATOPHOE MPABHIIO YMHOXKECHUS TIPU PEIICHUH 3a7ay.
OnepupoBaTh MOHATHUSMU: HCHBITAHWE, HE3ABUCHUMbBIE HCIBITAHUS, CEPHS
UCIIBITAHUM, YCNEX W HEyAaya; HAaXOAUTh BEPOSTHOCTH COOBITUH B  CEepUU
HE3aBUCUMBIX UCIIBITAHUH JI0 TIEPBOTO yCIeXa; HAXOAUTH BEPOSATHOCTU COOBITHI B
CEepUM UCTIBITAHUN bepHysm.

OnepupoBaTh NOHATUAMU: CIy4dailHasi BEJIMYMHA, PACHPEIEICHUE BEPOATHOCTEM,
quarpamMma pacrpeiesicHus.

11 knace

CpaBHUBaTh BEpPOSITHOCTH 3HAUYCHHI CIIy4yalHOM BEJIMYUHBI MO PACHPEICIICHUIO
WJIU C TIOMOILBIO AUArPaMM.

OnepupoBaTh MOHATHEM MaTeMarTHuye€CKOro OXUAAHUS;, IPUBOAUTH MPUMEPHI, KAK
MPUMEHSIETCS MaTeMaTH4YeCKOe OXHUAAHUE CIy4ailHOM BEJIMYHMHBI HAXOIHUTh
MaTeMaTU4eCKoe 0’KUIAHUE 110 JAHHOMY PacCIpeacIICHUIO.

HmeTs npencTaBieHne O 3aKOHE OOJIBIINX YHCET.

NmeTp npeacraBiaeHre 0 HOpMAJIbHOM PACIPEICIICHUN.

B denepanbHbiX W perMoHaNbHBIX MPOLIEAYpax OLICHKH KadyecTBa OOpa30BaHMs

UCIIOJNb3YyeTCsl  MepeyeHb  (KoAu(UKATOp) pachpeliesieHHbIX [0  KjaccaMm
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MIPOBEPSEMBIX TPEOOBaHUM K pe3yibTaTaM OCBOECHHSI OCHOBHOI 0Opa3oBaTEIbHOM

IporpaMMBl  CpefHero oOmiero oOpa3oBaHMS W DIIEMEHTOB COICP)KAHHSA II0

MaTEMAaTHKE.

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM porpammel (10 kiacc)

Kon [IpoBepsiemble TpeaMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO | 00pa30BaTEIBLHON MPOrpaMMBbl CpPETHET0 0011Iero 00pa3oBaHus
pe3ynbrara
1 Uwucna v BEIYUCICHUS
OnepupoBaTh TMOHATHSAMU: PAIMOHAIIBHOE W JICHCTBUTEIHLHOE
1.1
YUCJI0, OOBIKHOBEHHAS U JACCATUYHAS IPOOH, MPOIEHTHI
Boimonuare apudmernueckue ornepanuud ¢ paldoOHAIBHBIMUA U
1.2
JEUCTBUTENIBHBIMH YHCTIAMU
BoInosiHATh NpUONMIKEHHBIE BBIYMCIEHUS, HCIONb3Yys IpaBHIIa
1.3
OKPYTJICHHUSI, IeTIaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUI
OnepupoBaTh TMOHATHSIMHU: CTENEHb C IEIbIM I[OKa3aTeleM,
cTanaaptHas (opma 3amucu JEHCTBUTENBHOTO YHCIA, KOPEHBb
1.4 HATypaJdbHOW CTETNEHHW; WCIOIb30BaTh MOAXOAAIIYI0 (GopMy
3alUCHU JEUCTBUTENBHBIX YUCEN ISl PEIICHUS MPAKTHUYECKUX 3a/1a4
U TIPEJICTABIICHUS JaHHBIX
OnepupoBaTh  MOHSATUSIMH: CHUHYC, KOCHHYC U  TaHI'€HC
1.5 MPOU3BOJILHOIO YIjia; UCIOJIb30BATh 3alUCh MPOU3BOJIBHOTO yria
gyepe3 o0paTHbIE TPUTOHOMETpUYeCKHUe (PyHKIIHH
2 YpaBHEHUS U HEPABEHCTBA
2.1 OnepupoBaTh MOHSTUSIMH: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO,
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eJjIo0¢C, palluOHAJIbHOC, HPPALIMOHAJIbHOC YPAaBHCHNEC, HCPABCHCTBO,

TPUTOHOMECTPHICCKOC YPABHCHHUC

BoinonHaTs npeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUM U

2.2
peraTh TPUTOHOMETPHYECKUE YPAaBHCHHUS
BeimosHATE  mpeoOpa3oBaHWS — IICNBIX,  PAllMOHAIBHBIX |
2.3 UPPAIMOHAIBHBIX BBIPAKCHHUH W peIiaTh OCHOBHBIC THITBI IIEJIBIX,
paIMOHAILHBIX U UPPANIMOHATILHBIX YPABHECHUH U HEPABCHCTB
[IpuMeHAT,  ypaBHEHHST W HEpPaBEHCTBA  JUISl  PEIICHUSA
2.4 MaTEeMaTUYCCKUX 3a7a4 M 3aJ1ad U3 Pa3IuvHbIX 00JlacTeld HAyKu U
pEATBbHOU )KU3HU
MojenupoBaTh peajibHbIe CUTyallUM Ha S3bIKe  alreOphl,
COCTaBIIATh BBIPAXKEHMSI, YPAaBHEHHs, HEPABEHCTBA IO YCJIOBHIO
2.5
3a/layu, HCCIENO0BAaTh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BaHUEM
amnmapara anreopsl
3 OyHKIMK U TpaduKn
OnepupoBaTh MOHATHAMU: QYHKIHS, CTIOCOOBI 3aaHus (PyHKIINH,
3.1 00J1acTh ompejieNieHns] 1 MHOXKECTBO 3HaUYeHUH (PyHKIWHU, rpaduk
byHKIIMU, B3aMMHO 00paTHbIE (GYyHKITUU
OnepupoBaTh TMOHATUSMH: HYETHOCTh W HEUYETHOCTH (PYHKITUH,
3.2
HyTU QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduiku HyHKINHA 715 PEIICHUS ypaBHEHUH
Crtpouth u unTaTh Tpaduku TUHEHHONW (DYHKIMHM, KBaIpaTHIHOU
3.4
byHKIMHU, CTEEHHON (DYHKITUH C IIEJTBIM TToKa3aTeaeM
Hcnonp3oBaThk rpadukn GyHKITUN 71 UCCISTOBAHUS TIPOIIECCOB U
3.5

3aBUCUMOCTEM TMpU PpEIIeHUH 3aJady M3 JAPYruX Y4eOHBIX
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OpeIMETOB U  pealbHOW JKW3HM, BBIpaxaTb (opmyiaamu

3aBUCUMOCTH MCKY BCIMIMHAMUA

4 Hauvana maTemaTHueckoro aHajausa
OnepupoBaTh MOHSITUSMHU: MTOCIEAOBATEIBLHOCTD, apupmeTndeckas
4.1
Y TEOMETPUUECKAsI TPOTPECCUU
OnepupoBaTh MOHATUSIMM: OCCKOHEYHO yObIBaroIas
4.2 reoMeTpuyecKass Mporpeccusi, cymMma OECKOHEYHO YObIBaromie
reOMETPUYECKOM MTPOrPECCUU
4.3 3ajaBaTh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCO0AMU
w Hcnonp3oBaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUNA IS
pelleHus] pealibHbIX 3a7]a4 MPUKIAJHOTO XapaKTepa
5 MHo€ecTBa U JIOTHKa
- OnepupoBaTh  MOHSATUSIMU:  MHOXKECTBO,  OIEpallMd  Haj
MHO>KE€CTBAMH
Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIA  ammapar  JJis
5.2 ONHUCAaHUSl PEeaIbHBIX MPOILIECCOB U SIBJICHUM, NMPU PEIICHUM 3aj]a4
U3 JIPYyTruX y9eOHBIX TIPEIMETOB
OnepupoBaTh MOHATUSAMU: OIPEJCICHUE, TeopeMa, CIEICTBHE,
5.3
JI0Ka3aTeIbCTBO
6 Teopust BEpOSITHOCTEN M CTATUCTUKA
6.1 YuTtath ¥ CTPOUTH TAOJHUIIBI U THATPAMMBI
OnepupoBaTh TOHATUSAMH: cpeaHee apu(METHUYECKOES, MeauaHa,
6.2 HanOoJIbIlIee, HAMMEHBIIIEEe 3HAYCHHE, pa3MaX MacCHUBa YHCIIOBBIX

JTAaHHBIX
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6.3

OnepupoBaTh MNOHATUSAMH: CIYYalHBIM 3KCIEPUMEHT (OMbIT) H
Clly4ailHO€ COOBITHE, 3JIEMEHTAapHOE COOBITHE (BJIEMEHTapHbIN
UCXOJ) CIYy4YalHOrO ONbITA; HAXOJUTh BEPOSTHOCTH B OIbBITAX C
PaBHOBO3MOXHBIMH ~ CIIYYallHBIMM ~ COOBITHSIMH, HAXOJUTh H
CpPaBHUBATh BEPOSTHOCTU COOBITUA B M3YyUEHHBIX CIIyYailHBIX

AKCTIIEPUMEHTAX

6.4

Haxomute wu  ¢dopmynupoBaTh COOBITHSI: TIEpeceueHHUE U
0o0ObEIMHEHUE JIaHHBIX COOBITHI, COOBITHE, MNPOTHUBOMOJIOKHOE
JAHHOMY COOBITHIO; TOJB30BAaThbCAd JUarpaMmamMu OWjepa u

bopMyIIOl CI0KEHUs BEPOSTHOCTEH MPHU PEIICHUH 3a/1a4

6.5

Ol'IepI/IpOBaTB MMOHATUAMMU: YCJIOBHAA BCPOATHOCTb, HC3ABUCHUMBIC
CO6BITI/I$I; HaXO04dUuThb BCPOATHOCTH C IIOMOIIIBIO ImpaBHJIa

YMHOKCHH:A, C IOMOIIIBIO ACPCBA cnyqaﬁﬂoro OIIbITa

6.6

[TpumeHsATh KOMOMHATOPHOE MPABWIO YMHOXKEHHUS IPHU PELICHUU

3a1a4

6.7

OnepupoBaTh MOHATUSIMU: UCIIBITAHUE, HE3aBUCUMbIE HCIIBITAHUS,
cepusl WCIBITAaHUM, YCIIEX W HEyJada,; HaXOIUTb BEPOATHOCTH
COOBITHI B CEpUM HE3aBUCUMBIX HCIBITAHUN /0 MEPBOTO yCIexa,

HAXOJIUTh BEPOSITHOCTH COOBITUI B CEpUM UCTIBITAHUI bepHysun

6.8

OnepupoBaTh MOHATUSMHU: ClIy4allHas BEJIWYWHA, pacIpeicicHue

BEPOSITHOCTEH, MarpamMma pacrpeaeicHus

I'eomerpus

7.1

Ol'IepI/IpOBaTB MOHATHAMM: TOYKA, IIpsAMaAA, IINIOCKOCTDb

7.2

[IprMeHATP aKCHOMBI CTEPEOMETPUU U CIHEACTBUS U3 HHUX IIpU

PCHICHUH I'COMCTPHUUICCKHUX 3a4a4
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7.3

OHepI/IpOBaTB IIOHATHUAMM. mapayiCJIbHOCTD n

NEPNEHAUKYIISIPHOCTD MPSAMBIX U IIOCKOCTEN

7.4

KnaccuduimpoBate  B3aMMHOE  pacClONOKEHUE MPAMBIX U

IIJIOCKOCTEN B IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUAMU: JBYTPAHHBIN Yroj, TPaHU JABYTPAHHOTO
yria, pedpo ABYIpPaHHOrO yrja, JIMHEHWHBIM YroJl JBYTPaHHOTO

yria, rpaayCHas MCepa ABYI'PAHHOT'O yIUIa

7.6

OHepI/IpOBaTB INOHATUAMMU . MHOT'OTPaHHUK, BBIHYKHBIﬁ u
HGBBIHYKHBIﬁ MHOTI'OTpaHHUK, SJICMCHTHI MHOTI'OTpaHHUKA,

HpaBHJ’IBHBIﬁ MHOTOI'paHHHUK

7.7

Pacno3HaBaTth OCHOBHBIC BHAbI MHOT'OT'PAHHUKOB (HI/IpaMI/IIIa,

npu3Ma, IpsIMOYTOJIBHBIN Mapasuienenumnen, Kyo)

7.8

KHaCCI/I(bI/ILII/IpOBaTB MHOI'OT'PaHHUKH, BBI6I/IpaH OCHOBAaHHUA OJIsA
KJIaCCI/I(l)I/IKaHI/II/I (BLIHYKJILIC N HCBBIITYKJIBIC MHOI'OI'PAaHHUKH,
I[MPAaBUJIBHBIC MHOI'OI'PDAHHHUKH, IIPAMBIC W HAKJIOHHBIC IIPU3MBI,

napa’siesenuneabl)

7.9

OnepupoBaTh MOHATHSAMHU:  CEKylIas IUIOCKOCTb, CEYEHUE

MHOI'OI'PaHHHUKOB

7.10

OOBSICHATh TPUHIUIIEI TIOCTPOCHUSI CEUEHUH MHOTOTPAHHHKOB,

HCIIOJIB3YyA MCTO CIICIOB

711

Ctpouth ceyeHUs] MHOTOIPAHHUKOB METOJOM CJIEIO0B, BBIIIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX

buryp: Bug cBEpXy, COOKY, CHU3Y

7.12

Pemats 3aJa4 Ha HaXO0XIACHUC TI'COMCTPHUYCCKHX BCIWYHH IIO

06pa3uaM HJIK aJIrOpUTMaM, IMMPUMCHAA U3BCCTHBIC aHAJINTUYICCKHUC
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MCTOAbI IIpW PCHICHUH CTAHAAPTHBIX MATCMATHYCCKHX 3aJlad Ha
BBIYUCIICHHUC paCCTOSIHI/Iﬁ MCXKAY ABYMsA TOYKaMH, OT TOYKH A0
HpHMOﬁ, OT TOYKH OO0 IUIOCKOCTH, MCXKIAY CKPCIIUBAIOIIUMUCAH

IMPsAMBIMHA

7.13

Pemate 3aJlaiyi Ha HaXO0XACHUC T'COMCTPHUYCCKHUX BCIWYHH II0
06pa3uaM WA aJITOpUTMaM, IPUMCHA N3BCCTHBIC aHAJIUTHYCCKHUC
MCTOAbI IIPU PCIICHHUUN CTAHAAPTHLIX MATCMATHUYCCKHUX 3aJdad Ha
BBIYUCIICHUC YIJIOB MCKIY CKPCHIMBAOUNIUMUCA IMPAMBIMH, MCKIY

HpHMOﬁ " TINIOCKOCTBIO, MCIKAY IIJIIOCKOCTAMU, NBYI'PAHHBIX YIJIOB

7.14

Boruucnsats 00beMbl M TIOHMIAAN MMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mnHMpaMuga) C TMpUMEHEeHHeM (OpMyJ, BBIYUCIATH
COOTHOILICHUS MEXJy IUIOMAAIMHU TOBEPXHOCTEH, oObemMamMu

I'[OI[O6HBIX MHOT'OTPaHHUKOB

7.15

OHGpHpOBaTB MMOHATUAMU: CUMMCTPHUSA B IIPOCTPAHCTBC, LCHTP,

OCb U INIOCKOCTb CUMMCTPHH, LHCHTP, OCh U IINIOCKOCTH CUMMCTPHUHU

burypbl

7.16

N3Bnekath, TpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(OPMAIUIO
0 IIPOCTPAHCTBEHHBIX r€OMETPUUECKUX dburypax,

IIPEJCTABICHHYIO HA YEPTEkKAaX U PUCYHKAX

7.17

[IpumenaTh r€OMETPUYECKUE bakTbI InIE: pelIeHus
CTEPEOMETPUUECKUX 3aJ1ad, IMPEIAINOIaraliuX HECKOJIBbKO IIaroB

pelIeHus, eclid yCIOBUSI IPUMEHEHUS 3a/1aHbl B sSIBHOU (hopMme

7.18

[IpuMmeHnATh mpocTENIINE MPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEUIEHUN CTEPEOMETPUUECKUX

3aJga4d

7.19

[IpuBoAMTE mNpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B
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IPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T'€OMETPUN

B UCKYCCTBE

7.20

[IpyuMeHsATh TOJNyYEHHbIE 3HAHWA Ha MPAKTUKE: aHAJIU3UPOBATH
peanbHbIE CHUTyallUd M MPUMEHSATh M3YYCHHbIE TOHATHUS B
npolecce MOUCKa PelIeHHs MaTeMaTU4ecKu CPOopMyIUpOBAHHOMN
npoOsieMbl, MOJEIUPOBATh pealbHble CUTyallUd Ha  S3bIKE
reOMETpHH, UCCIIeI0BaTh MOCTPOEHHbBIE MOJIeNn C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHUN M TeopeM, ammapara
anreOpbl, pemarh MpaKkTUYECKWEe  3a/Jayud, CBA3aHHbBIE C

HAaXO0XKJICHUCM I'COMCTPUYICCKUX BCIIMINH

[TpoBepsiemble eMeHThI coaeprkanus (10 kiacc)

Kon

[IpoBepsieMblii AIEMEHT COEP>KaHUS

Yucia ¥ BBIYUCICHUS

1.1

Panvonansipie umcia. OOBIKHOBEHHbIE U JECATUYHBIE JpoOH,
IPOIICHTBI, OCCKOHEUHBIC TMEepUOIUYECKUEe NapoOou. ApudmeTndeckue
omepalyyd C PalUOHAIBHBIMUA YHCIIaMH, TMPeoOpa3oBaHUs YHCIOBBIX
BhipakeHU. [IpuMeHeHnne npoOedl W  MPOIEHTOB I  pEUICHHUS

MPUKIAJHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOU KU3HU

1.2

JencTtBuTenbHble 4ucia. PanvoHanbHBIE W UPpPAlMOHAJIBHBIE YHCIIA.
ApudmeTndeckue onepanuu C NEVUCTBUTEIbHBIMHU YUCIIaMHU.
[TpuGnr>keHHBIC BBIYUCIICHUS, IIpaBHJa OKPYIJICHHS, NPHKHAIKA |

OLICHKA pe3yJIbTaTa BBIYUCICHUN

1.3

Cremmenp ¢ menbiM  mokazateneMm. CranmaptHas ¢opMa 3amucH
NEeUCTBUTENILHOTO yncia. Mcnonb3oBaHue noaxoasmielt popmbl 3amnucu
NEUCTBUTENILHBIX YHUCEI ISl PEIICHHS MNPakTUYeCKUX 3ajJady |

npcacTaBJICHUA JaHHBIX
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Apudpmernyeckuili KOpeHb HaTypalbHOM cremeHu. JledcTBus ¢

1.4

apu(pMeTHIeCKUMHI KOPHSIMHU HAaTYpaJbHOUN CTEIIEHU

CuHyc, KOCMHYC W TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC,
1.5

apPKKOCHHYC, apKTAaHT€HC YHCIOBOTO apryMEHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKJIECTBEHHbIE MPEe0Opa3oBaHUs

[IpeobpazoBanne  TPUTOHOMETPUUECKHX  BhIpakeHH. OCHOBHBIC
2.2

TPUTOHOMETPUIECKUE (HOPMYJTBI

VYpaBHEeHHE, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pellicHHEe HEPaBEHCTBA.
2.3

MeTto MHTEpPBAIOB
2.4 Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue uppanimoHalbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHOMeTpUYECKUX ypaBHEHUM

[Ipumenenue ypaBHEHUN U HEPABEHCTB K PEHICHUI0 MAaTeMaTHUYECKHX
2.7

3a/1a4 U 3a7a4 U3 Pa3InIHbIX 00JIaCTeH HAYKU U PeabHOM YKU3HU
3 OyHKIMUK U TpadUKU

Oynkmus, crmocodsl 3amanus QyHknuu. ['padux ¢ynkmmu. B3anmuo
3.1

oOpaTHbIe QyHKIHH

OO6macte ompeneneHUss W MHOXECTBO 3HaueHWd ¢GyHkuuu. Hymum
3.2 bynakiuu. [IpoMeKyTKM 3HAKOMOCTOSHCTBA. UeTHbIE W HEYETHHIC

byHKIIH

CrenienHass (yHKIOMS C HATypaJbHBIM U IIENBIM TOKazaTeneM. Ee
3.3

cBoicTBa U rpaduk. CBoiicTBa u rpaduk KOpHS N-0il CTENEHU
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TpuroHomerpuyeckass OKpyKHOCTb, ONPEIEIICHNE TPUTOHOMETPHUUECKUX

3.4
(YyHKIMH 4MCIIOBOTO apryMeHTa
4 Hauana matematndeckoro ananusa
IlocnemoBaTeIbHOCTH,  CIIOCOOBI  3aJlaHMsA  ITOCJIEJOBATEIILHOCTEH.
4.1
MOHOTOHHBIE MOCIEOBATEILHOCTH
ApudmeTtndeckass W TeoMeTpuueckas mnporpeccuu. beckoHeuHo
yObIBatomass reomerpuueckass mnporpeccus. CyMmma  OECKOHEUYHO
4.2 yObIBarolield  reomerpuueckoil mporpeccud. dopmyna  CIOXKHBIX
poIeHTOB. Vcrnonb30BaHue MPOTPECCUH JIJIsl PEIICHUS pealIbHBIX 3a7a4
MPUKJIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepanuu Haja MHoKecTBamMu. Jlmarpammbl Oiinepa -
Benna. IlpuMeHeHHe TEOPETHMKO-MHOKECTBEHHOI'O ammapara JJis
5.1
OMMCAHMs PEANbHBIX MPOILIECCOB U SBJICHHM, MpPU PEIICHUH 3a7ad W3
JIpYTuX y4eOHBIX MPEAMETOB
5.2 Ornpenenenue, TeopeMa, CleACTBUE, 10Ka3aTEILCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenne maHHBIX C TOMOIIBI0 Tabmuil u nuarpamm. CpemHee
6.1 apupMeTHIeCKOe, MeAuaHa, HauOoJIbIllee W HaWMEHbBINEE 3HAYCHUS,
pa3max, IUCTEePCHs U CTAHJAPTHOE OTKIIOHEHUE YUCIOBBIX HA0OPOB
CrnydaliHble  JKCIEPUMEHTHI  (OMBITHI) ©  CIOy4alHBIE  COOBITHA.
DnemeHTapHbIe COOBITHS (MCXO/bI). BEpOsSATHOCTH CIIyd4allHOTO COOBITHA.
6.2 brmuszocTe 4wacToThl W BEepOSTHOCTH COOBITHH. CiydallHBIE OIBITHI C

PaBHOBO3MOKHBIMHU 9JICMCHTAapPHBIMUA COOBITHUSIMH. BepOHTHOCTI/I

COOBITHH B OIBITAX C PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA COOBITHUSAMH
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6.3

Oneparuun HaJ COOBITHSAMU: MepeceyeHue, 00BeJUHEHHE,
MIPOTUBOIOJIOKHBIE cOObITHS. [Inarpammsl Ditnepa. @opmyna ciaoKeHUs

BEPOSITHOCTEU

6.4

VYcioBHas ~ BEpPOSTHOCTb.  YMHOXKEHUE  BeposTHOCcTeH.  JlepeBo
ciaydatHoro  skcnepuMenrta.  Dopmyna  IOJIHOM  BEPOSTHOCTH.

HezaBucumebie coObITHSA

6.5

KomOunaropnoe mnpaBuno ymHoxkeHus. [lepecranoBku u axtopua.

Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa

6.6

bunapHblii ciy4ailHplii ONBIT (MCHBITAHWE), YycOeX M HeyJaya.
HesaBucumebie ucnpitanus. Cepusi HE3aBUCUMBIX UCTIBITAHHUM 10 TIEPBOTO

ycnexa. Cepus HE3aBUCUMBIX UCIBITAaHUN bepHynnu

6.7

CnyuaiiHass BenuuuHa. Pacrnpenenenue BeposiTHOCTe. [[uarpamma
pactipenenenus.  [Ipumepsl  pacnpeneneHuii, B~ TOM  YHUCJE

ICOMCTPHUUICCKOC U OMHOMUAJIBHOE

I'eomeTpus

7.1

OcHOBHbIE TMOHATUS cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb,
npoctpancTBo.  [loHsiTHe 00 ~ aKCMOMATHYECKOM  TOCTPOCHHH

CTCPCOMCTPHUU: AKCHUOMBI CTCPCOMCTPUH U CIICACTBUSA U3 HUX

7.2

B3anmHOe pacnonoxeHne npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuleibHble U CKpelInBaromuecs npsMele. [lapaminenbHOCTh TPAMBIX
Y IUIOCKOCTEW B MPOCTPAHCTBE: MapAJUICIIbHBIE MPSIMBIE B POCTPAHCTBE,
NapauIeIbHOCTh TPEX MPSMBIX, MAPAJLIETBHOCTD NMPSIMOM U IIOCKOCTH.
Yriael ¢ COHAIpaBICHHBIMH CTOPOHAMHM, YTOJ MEXAY MPAMBIMHA B
IIPOCTPAHCTBE. [TapannenpHOCTH IJIOCKOCTEM: MapajuIeIbHbIC
IJIOCKOCTH, CBOMCTBAa MapaJUleNIbHBIX IUIOCKOCcTeH. lIpocteimue

MPOCTPAHCTBEHHbIE  (PUTYphl HA  IUIOCKOCTH:  TeTpa’iap, KyoO,
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mapauiCJICIuICa, IOCTPOCHUC CCUYCHUU

7.3

IleprieHAUKYJIAPHOCTS NPSIMOM M IUIOCKOCTU: TNEPIECHIMKYJIISPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIC MIapaJuIeJIbHbIE U NIEPIECHIUKYIISIPHbIC
K IUIOCKOCTH, INPU3HAK MEPIEHAUKYJISIPHOCTUA IPSAMOM U IUIOCKOCTH,
TeopemMa O [OpsAMOM NEPIEHAUKYIAPHOM IUIOCKOCTH. YTIBI B
IIPOCTPAHCTBE: YIoJI MEXIY NPSAMON U IUIOCKOCTHIO, IBYTPAHHBIN yroi,
JIMHEWHBIN yroJl JABYTpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE:
paccTosiHue OT TOYKM 10 IUIOCKOCTH, PACCTOSHUE OT MPSIMOU [0
IUIOCKOCTH, MNPOEKLUs (PUrypbl Ha MIOCKOCTh. llepneHauKyaspHOCTD
IJIOCKOCTEN: NMPU3HAK MEPIEHIAUKYIISIPHOCTH ABYX IUIOCKOCTEN. Teopema

O TPECX NCPICHAUKYIIAPAX

7.4

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIC DJIEMEHTHl MHOTOTPaHHMKA,
BBIITYKJIbIE U HEBBIYKJIbIE MHOTOIPAHHUKHU, Pa3BEPTKAa MHOTOI'PaAaHHHUKA.
[Ipu3ma: n-yronpHas npusMa, TpaHd U OCHOBAHHUs IIPU3MBI, IpsAMas U
HAKJIOHHAsl TPU3MBbI, OOKOBass M TOJHAs TOBEPXHOCTh TPU3MBIL.
[Tapamnenenunen, NpsMOYTOJIbHBIM NapasUIeselne]] U ero CBOMCTBA.
[Iupamuga: n-yroiapHas nUpaMyaa, I'paHd U OCHOBAHUE NUPaAMUIBI,
OOKOBasi U TOJIHAS MOBEPXHOCTh MUPAMHJIbI, IPABUIIbHAS U yCEUEHHAas
nupamMpja.  OJIEeMEHTbl Opu3Mbl U nupamuasl.  [IpaBunbHBIE
MHOTOTPAHHUKHU: TOHSATHE IPABUJIBHOIO MHOIOIPAaHHUKA, NPABUJIbHAS
IIpU3Ma U IpaBWIbHAS UPAMKJIA, TPABUIIbHAS TPEYTOJIbHAS MUPAMUIA U
npaBUJIbHBIA  TeTpa’ap, KyO. IlpeactaBieHue o0  OpaBUIIBHBIX
MHOTOTpaHHUKaX: OKTa’Ap, NOAeKa’dap U uKocadn CedeHus NpU3Mbl U

IMUpaMHnuabl

7.5

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, IPSIMOIA,
IJIOCKOCTH. DJIEMEHThl CUMMETPUM B MUpPAMHIAX, Mapalijieienurenax,

IIpaBHUJIIbHBIX MHOI'OI'paHHHUKAX
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BbrunciieHne 371€MEHTOB MHOTOTPAaHHUKOB: pedpa, IHUaroHalv, YIJIbI.
[Inomaas OOKOBOM NOBEPXHOCTH W MOJHOM MOBEPXHOCTH MPSIMOM

MPU3MBI, IUJIONIaJb OCHOBAaHUM, TeopemMa O OOKOBOW MOBEPXHOCTHU

7.6
npsiMoii  mipu3Mbl. [lnomanes OOKOBOM IMOBEPXHOCTH U TOBEPXHOCTHU
IIPaBWIBHOM IHUPAMUIbI, TEOpPEMa O IUIOIAAM YCEYCHHOU NUpaMUIBI.
[Honsitue 06 06beme. OOBEM MUPAMUIBI, TPU3MBI
[lono6ubie Tena B mpocTpancTBe. COOTHOUIEHUS MEXKIY IUIOIIAISIMHU
7.7

HOBerHOCTeﬁ, o0BeMaMHu HOI[O6HBIX TCI

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM porpammel (11 kiacc)

Kon [IpoBepsieMble TNpeAMETHBIE pPE3yJbTAThl OCBOCHUS OCHOBHOU
IPOBEPSIEMOT0 | 00pa30BaTEIBLHON MPOTrpaMMBbl CpETHEr0 00111ero 00pa3oBaHus
pe3ynbpTarta
1 Uucna v BEIYUCICHUS
OnepupoBaTh  MOHATUSMHU:  HATypajdbHOE, LEJIOE€  YHUCIIO;
1.1 UCIIOJIB30BAaTh MPU3HAKU AEIUMOCTH LEJbIX YHUCEN, Pa3I0KEHUE
Yyucia Ha MPOCTble MHOKUTEINH VISl PELIEHUs 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHb C PALIMOHAIBHBIM MTOKA3aTEIEM
OnepupoBaTh TOHATHUSAMHU: Jorapud™m UWCIa, JECATUYHBIE U
1.3
HaTypaJbHBIC JJOTAPUPMBI
2 YpaBHEHUS U HEPABEHCTBA
[IpuMeHsTh CBOMCTBA CTEMEHU ISl MPEe0Opa30BaHUs BBIPAKEHUI,
ONEpUPOBaTh  MOHATHSMH:  TMOKA3aTEIbHOE  ypaBHEHUE U
2.1

HCPABCHCTBO, P€IIaTh OCHOBHBIC THUIIbI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ

Y HEPABEHCTB
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2.2

BeimonuaTe  mpeoOpa3zoBaHus BBIPAYKECHUH, colepIKaImx
Jorapu(mel;  ONEPUPOBATH  MOHATUAMM:  JIOTapU(PMHUUECKOE
YpaBHEHUE U  HEPABEHCTBO;,  peEIIaTb  OCHOBHBIE  THUIIBI

Jorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB

2.3

Haxomute  pemenus IIPOCTEUILINX TPUTOHOMETPUYECKUX

HEPABEHCTB

2.4

OHepI/IpOBaTB MOHATUSIMU. CHUCTEMa JIMHCHHBIX ypaBHeHI/Iﬁ n €€
peuICHUC; HCIIOJb30BATh CHUCTCMY JIMHEWUHBIX ypaBHeHI/Iﬁ JJIs

peHICHUS MPAKTUYICCKUX 3a1a1

2.5

HaXOJII/ITB peUICHUA HpOCTCfIIHHX CUCTEM H COBOKYHHOCTeﬁ

PaduOHAJIBHBIX ypaBHCHI/Iﬁ N HCPABCHCTB

2.6

MOIIGJ'II/IpOBaTI) pCalIbHBIC  CUTyallUM Ha  A3BIKC aJIF€6pI>I,
COCTABJIITh BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA U CHUCTCMBI I10
YCIIOBUIO  34J1da4H, HCCIICA0BATL  ITOCTPOCHHBIC MoaciIm C

HCITIOJIb30BAHUCM aIlllapara aHFC6pBI

OyHKIMK U TpaduKn

3.1

OmneprpoBaTh MOHITHIMHE: TIepUoInIecKas QYHKIUS, TIPOMEKYTKA
MOHOTOHHOCTH  ()YHKIIMHM, TOYKH OJKCTpeMyMmMa  (yHKIIUH,
HauOOJbIIee U HAUMEHBIIIee 3HaUeHUsI (DYHKIIMHU Ha TIPOMEKYTKE;
UCIIONIb30BaTh WX 7S HMCCIENOBaHUA (DYHKIHMH, 3aJaHHON

rpaduxom

3.2

OnepupoBaThb MOHATHUSIMMU: rpauku MOKA3aTeIbHOM,
Jorapu(pMUIECKON U TPUTOHOMETPUUYECKUX (HYHKIIHIA;, 1300paxkaTh
X Ha KOOPJMHATHOMW IJIOCKOCTH W HCIOJIb30BATH JJISI PEIICHUS

YPaBHEHUI U HEPABEHCTB

3.3

N3o0paxath Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU JIMHEHHBIX
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ypaBHCHI/Iﬁ M UCIIOJIB30BATh UX AJIA PCIICHUA CUCTCMbI JIMHEWHBIX

YpaBHECHUH

Ucnonw3oBaTthk rpaduky GyHKIMMA 111 KCCIEOBAHUS TTPOIIECCOB U

3.4

3aBUCUMOCTEN U3 APYTUX YUYEOHBIX AUCIUILINH
4 Havana MaremaTrnueckoro aHanuza

OnepupoBaTh MOHATHUSMU: HEMpEphIBHAS (PYHKIIUSI, TTPOU3BOIHAS
4.1 (GYHKIUU; KCIONIB30BAaTh M€OMETPUUYECKUNA U (PUIUYECKUNA CMBICIH

IPOM3BOJIHOM JJIs pelIeHUs 3aa4

HaxoauTe TpOM3BOJHBIC AJIEMCHTAPHBIX (YHKIIUH, BBIUUCIATH
4.2

IIPOU3BOJIHBIE CYMMBbI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA

Hcnonb3oBaTh NpPOM3BOJHYIO ISl HMCCIENOBaHUS (YHKIMH Ha
4.3 MOHOTOHHOCTH M JKCTPEMYMBI,  TPHUMEHSITh  PE3YJIbTaThl

UCCJIeIOBaHUS K TTOCTPOCHUIO TpaUKOB

Hcnonb3oBaTh MPOU3BOJHYIO IS HAXOXKACHUS HAMIY4IIETro
4.4 pellieHusT B  MOPUKIAIHBIX, B TOM  4YHCJIE€  COIHUAJIBHO-

HKOHOMHYECKUX, 3a/1auax

OnepupoBaTh MOHATUSAMHU: NTEPBOOOpPA3HAST U MHTETPAN;, IOHUMATh
4.5

TeOMETPUYECKUI U (U3UUECKUI CMBICT HHTErpaja

Haxonute mepBooOpa3Hbie AIEMEHTAPHBIX (YHKIUN, BBIUYUCISATH
4.6

uHTerpan no hopmyne Hetotona - JleliOnuia

Pemars mpuknagHele 3agadd, B TOM YHCIE COIMAIBHO-
4.7 PKOHOMUYECKOr0 Y  (PU3MYECKOTO  XapakTepa, CpeacTBaMu

MaTEMaTUIECKOTO aHAIIA3a
3) Teopust BEpOSITHOCTEN U CTATUCTUKA
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CpaBHHUBATh BEPOATHOCTH 3HAYEHUM CIIYYaWHOW BEJIMYMHBI IO

51
pacmpeeNieHUI0 WIX C TIOMOIIBIO TUarpaMm
OnepupoBaTh MOHITHEM MAaTEMaTHYECKOTO OKHUIAHUS, TIPUBOIUTH
IPUMEPBl TOTO, KaK MPHMEHSICTCS MaTeMAaTHYECKOe OXKUIaHUE
5.2
CIIy4aliHOW BEIWYHHBI, HAXOJUTh MATEMaTUYECKOE OXKHUJAHHUE IO
JaHHOMY pacrpeesIeHUI0
5.3 HwmeTs mpeacTaBieHue 0 3aKOHE OOJIBIINX YUCEI
5.4 NMets npencTaBieHne 0 HOPMAJIBHOM paclpeieIEHUH
6 ['eomerpus
OnepupoBaTh  TOHATHSIMH:  [WJIWHAPHYECKAs  IMOBEPXHOCTD,
6 oOpa3ymmue  IWIMHAPUYECKOW  TMOBEPXHOCTH,  IWJIMHID,
1
KOHUYECKast MIOBEPXHOCTH, oOpasyromue KOHUYECKOH
MOBEPXHOCTH, KOHYC, ChepruiecKkasi MOBEPXHOCTh
6.2 Pacno3naBath Tena BpameHus (MUIMHIP, KOHYC, cdhepa U map)
6.3 OOBSACHITH CITOCOOBI TTOTYYEHHUS TEJT BPAIICHUS
6.4 KiaccudunmpoBats B3aiMHOE pacnoyiokeHne chephl U TNIOCKOCTH
OnepupoBaTh TMOHATUSMU: IMAPOBOM  CETMEHT, OCHOBaHHUE
6.5 CErMeHTa, BBICOTA CErMEHTA, IAPOBON CIIOM, OCHOBaHHUE IIAPOBOTO
CJI0S1, BBICOTA LIAPOBOTO CJIOS, IAPOBOW CEKTOP
56 Beraucnsats 00beMBI M IUIONIANA TOBEPXHOCTEH TEN BpaleHUS,
T€OMETPUIECKUX TEJl C TPUMEHEHUEM (HOPMYIT
OnepupoBaTh MOHSATHUSIMH: MHOTOTPAHHUK, BIUCAHHBIA B cdhepy U
6.7 OMMUCaHHBIN OKOJIO cdepbl, cepa, BIHUCAHHAST B MHOTOTPAHHUK

HJIK TCJIO BPAIICHUA
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6.8

BbUnCHATh COOTHOLIEHUA MEXAY IUIOIIAASMHU IMOBEPXHOCTEN H

o0beMaMU TTOO00HBIX TEN

6.9

N300paxkath u3ydaemble (QUIYpbl OT PYKHM U C MPUMEHEHUEM

IMPOCTBIX YCPTCIKHBIX HHCTPYMCHTOB

6.10

BbInosiHATH (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTYp: BHUJl CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHUS

TCJI BpallICHUA

6.11

W3BnekaTh, HHTEPIIPETUPOBATH U NMPE0OPa30BbIBATH UH(GOPMAIIHIO
0 IIPOCTPAHCTBEHHBIX F€OMETPUYECKUX durypax,

MPpCACTABJICHHYIO HAa YCPTCKAX U PUCYHKAX

6.12

[IpumeHTH r€OMETPUYECKHE (dakThbI TUIst peuieHus
CTEPEOMETPUUECKUX 3aJad, MPEANOJIararliX HECKOJIBKO IIaroB

peuicHus, €CJIN YCJIOBUA IPUMCHCHUA 3a/1aHbI B SIBHOM Q)opMe

6.13

OHGpHpOBaTB IMOHATUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BrIimmoassaTe ,HeﬁCTBHﬂ CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB
N YMHOKCHHUA BCKTOpPA HA YHUCIIO, 06”I)$ICH$ITI), KaKMMHU CBOMCTBaAMH

OHM 00J1a1af0T

6.15

[IprMeHATs TPaBUIIO MapaJUICIICHUIIEIA TIPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh  MOHATHSIMHU:  JE€KapTOBbl ~ KOOPAWHATHI B
IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPAa, PAaBEHCTBO BEKTOPOB,
KOODAMHATBI BEKTOpPA, Yroidl MEXKAY BEKTOPAMH, CKaJSPHOE
MIPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE

BEKTOPBI

6.17

Haxonute cyMMy BEKTOpPOB W NPOHM3BEAECHHE BEKTOpPA HA YHCIIO,

Yol MCXAY BCKTOpaMH, CKAJLIPHOC IMPOU3BCACHUC, PACKIIAAbIBATh
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BCKTOP I10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3ajmaBaTh IMJIOCKOCTh YpaBHEHHEM B JCKAPTOBOM cHCTEME

KOOpAUHAT

6.19

Pemate mpocreiiiue reomMeTrpuyecKue 3aaadyd Ha IPUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O ME€TOAA

6.20

Pemats 3aa4 Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHU M
N HaXO0XICHUC TCOMCTPUYCCKUX BCJIWYUH II0 o6pa3uaM nim
aJIrOpUTMaM, TIPUMCHAA H3BCCTHBIC MCTOAbI IIpU PCHICHUU

CTaHAAaPTHBIX MATCMATUYCCKUX 3a1a4

6.21

[IpuMeHATh NpocTENIINEe MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPH PELICHUH CTEPEOMETPHUECKUX

3a;a4

6.22

HpI/IBOIII/ITB IMpUMEPBI  MATCMATHUYCCKUX 3aKOHOM€pHOCT€ﬁ B
IMpUpoAC U KU3HHU, PACIIO3HABATD IMPOABJIICHNUC 3aKOHOB I'COMCTPHUU

B UCKYCCTBE

6.23

[IpuMeHATh TOJIyYEHHBIE 3HAHUS HA MpPaKTUKE: aHaIM3UpPOBaTh
peanpHblE CHUTyallud M TMPUMEHSITh W3YYEHHbIE TIOHSITUSA B
Ipollecce MOUCKa PEIICHUs MaTeMaTU4ecKd CPOPMYIUPOBAHHOMN
npoOJieMbl, MOJEIUPOBATh pEalTbHbIE CUTyallUd Ha  S3bIKE
r€OMETpHUH, HCCIIEI0BATh IIOCTPOECHHBIE MOJEIN c
VICIIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHM U TEOpEM, ammapara
anreOppl, pemarh MpaKTUYECKHWe  3aJadd, CBA3aHHBIE C

HaXO0XKJICHUCM I'COMCTPUICCKNX BCIIMINH

[IpoBepsiemble 31eMeHThI coaepskanus (11 kiacc)

Kox

[TIpoBepsieMblii 2JIEMEHT COJECpKaHUS

Yucra ¥ BBIYUCIIEHUS
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1.1

Harypanbnsbie u nesnsle yncia. [IpusHakyu 1enmmMoCcTy LeNbIX Yucell

1.2 Crenens ¢ paumoHaNIBHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHU
1.3 Jlorapudwm uncna. JlecaTU4HbIE U HATypaIbHBIE JIOTAPUPMBI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpeoGpa3zoBaHue BBIPAXKEHUM, COAEPKAITUX JTOTapU(MBbI
[IpeoGpazoBaHue BhIpaK€HUH, COAEPKALUIUX CTENEHU C PallMOHATbHBIM
2.2
nokasaresjemM
2.3 [TpuMepBl TPUTOHOMETPUYECKUX HEPABCHCTB
2.4 [Toka3zaTenbHble ypaBHEHHs 1 HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA
Cucrembl JUHEHHBIX YypaBHeHUH. PelmeHune mnpuKIagHbIX 3a7ad C
2.6
MOMOIIBI0 CUCTEMBI JIMHEWHBIX YpaBHEHUN
2.7 CucteMbl ¥ COBOKYITHOCTH PallMOHATIBHBIX YPABHEHHUN U HEPABEHCTB
[IpumeHeHne ypaBHEHHWI, CHCTEM W HEPABEHCTB K PEIICHUIO
2.8 MaTeMaTHYEeCKUX 3aJa4 M 3aJa4 M3 pa3IMdHbIX oO0JlacTe HAyKd H
pEATBbHOU KU3HU
3 OyHKIMKA B rpaduKu
Oyukmus. llepuoguueckue ¢ynknun. [IpoMexxyTku MOHOTOHHOCTH
3.1 byakimu. Makcumymbl W MHHUMYMBl GyHKIMUA. Haubomnbmiee wu
HauMeEHbIIee 3HaueHNEe QYHKIIMN Ha TPOMEKYTKE
3.2 Tpuronomerpudeckre GyHKIHMH, UX CBOMCTBA U TpaduKu
3.3 [TokazarenbHas u norapupmudeckast GyHKIIMHI, KX CBOMCTBA U TpaPuKu
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Ucnonb3oBanue rpapukoB GYHKUMNA [ pEIIEHUs YpaBHEHUH H

3.4
JIMHEUHBIX CUCTEM
Hcnonb3oBanue rpadukoB (PyHKIMI s MCCIEIOBAaHUS IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOPbIE BO3HHMKAIOT MpPU PEHIeHUH 3a7ad U3 APYrux
y4eOHBIX IPEAMETOB U PEaTbHOU KU3HU
4 Havana matemarnyeckoro aHajimsa
4.1 HenpepoiBHble ¢pyHKIMKA. MeTo1 HHTEPBAIOB JIJIsl PEIlIeHHs HEPABEHCTB
[IpousBoanas ¢Gyukuunu. ['eomerpuueckuii u (QuU3MUYECKU CMBICH
4.2
IIPOU3BOAHOM
[IpousBoanbie snemeHTapHbIX GyHKIUK. Dopmynsl  HaXoXKIASHHS
4.3
IPOU3BOJIHON CyMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIM
[IpumMeHeHne  TPOM3BOAHOW K  HMCCIEJOBAaHHIO  (PYHKIMHA  Ha
4.4 MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxnenwe HauOosbLiero u
HalMEHbIIEro 3HaYeHUs! (PYHKIIMU HA OTPE3Ke
IIpumeHeHne MPOU3BOAHON JUIsl HAXOXKACHUS HAWIYYIIero pElICHUs B
4.5 NPUKIAIHBIX 337a4aX, JUIsl ONPEEIICHHUs] CKOPOCTH IIpoLecca, 3aaHHOrO
dbopmymoit niam rpagukom
4.6 [lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX
Wurerpan, ero reomerpudyeckuii u (U3MUECKUl CMBICI. Brramcienue
4.7
uHTerpana no popmyne HetoToHa - JleliOuuia
5 Teopust BEpOSITHOCTEN M CTATUCTUKA
UucnoBble XapaKTEPUCTUKHU CIYyYaWHBIX BEJIMYMH: MAaTEMATHYECKOE
5.1 OKMJIAHWE, JUCHEPCUS W CTAHJAPTHOE OTKJIOHEHHE. IIpumepsr

MNPUMCHCHHA MATCMATHUYCCKOI'O OXXHWIAAaHHWA, B TOM YHCJIC B 3aJadax H3
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MOBCEAHEBHON  JKM3HM. MareMaruyeckoe OXuJgaHue OMHAPHOM
CIIy4allHOM BEJIMYUHBI. MaTeMaTHU4eCcKoe OKUIAaHUE CYMMBI CIIyYalHBIX
BEJIMYUH. MaTeMaTu4ecKoe 0KUJAHUE U TUCIIEPCUS] TEOMETPUUECKOIO U

OMHOMMAIILHOTO paclpeeIeHH

5.2

3aKkoH OOJBIIMX YMCE M €ro pojb B HayKe, MPUPOJE U OOIIECTBE.

Br16opouHbIit MeTO UCCIE0BAaHUN

5.3

HpI/IMepBI HCTIPCPBIBHBIX CﬂyqaﬁHBIX BeJMYMH. IIoHSTHE O MIOTHOCTHU
pacnpcaciicHus. 321)13.‘{1/1, MPpUBOAAINNUC K HOPMAJIBHOMY PACIIPCACIICHUTO.

[lonsiTHE O HOPMAIBHOM pacIpeACICHUN

I'eomerpus

6.1

HI/IJ'II/IHIIpI/I‘{eCKaSI IMOBCPXHOCTD, 06p83y1-OIIII/I€ IIPIJ'IPIHIIpPI‘ICCKOﬁ
IMOBCPXHOCTH, OoChb HHHHHI[pH‘ICCKOfI IMOBCPXHOCTH. HI/IJII/IHI[p:
OCHOBaHHMS M OOKOBas IMOBCPXHOCTD, 06pa3yr01ua;1 H OCh, INIOIIaIb

OOKOBOU M TIOJIHOW IMOBEPXHOCTHU

6.2

Konunueckas moBepxHOCTh, 00pa3yrolue KOHHUYECKOW MOBEPXHOCTH, OCh
Y BEpIIMHA KOHUYECKOM MOBEPXHOCTH. KOHYC: OCHOBaHHWE W BEPIINHA,
oOpasyromiass U OCbh, IUIOMAJh OOKOBOWM M TIOJIHOW ITOBEPXHOCTH.
VYcedyeHHBI KOHYC: OOpa3yrolie M BBICOTAa, OCHOBaHUS U OOKOBas

MTOBEPXHOCTh

6.3

Cdepa u map: UEHTP, panycC, THAMETP, TIOMIAIb MTOBEPXHOCTH CQEPHI.
B3anmuOe pacrnonoxxenne cepsl U IMIIOCKOCTH, KacaTelbHas TIOCKOCTh

K cdepe, Turomiaas chepol

6.4

N3o0paxxenne Tell BpalleHUS Ha IUIOCKOCTH. Pa3BepTka HWIMHApPA H

KOHYycCa

6.5

KomOunanuu Tten BpalieHUs W MHOTOIPaHHUKOB. MHOTrOTpaHHUK,

omucaHHbI OKOJO cdepbl, chepa, BOUCAaHHAS B MHOTOIPaHHUK, WIH
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TEJIO BpAILICHUS

6.6

[Tonsitue 06 odbeme. OcHOBHBIE CBOMCTBa 00BeMOB Tein. Teopema 00
o0BeMe TPSAMOYTOIBLHOTO Mapaiesienuie/a u ciecTBus u3 Hee. OobeM

HUIMHApPa, KoHyca. O0beM 1mapa v miomaas chepbl

6.7

[TogoOnbie Tena B mpocTpaHcTBE. COOTHOILICHHUS] MEXIY IUIOMIAISIMU

HOBerHOCTeﬁ, o0BeMaMHu HOI[O6HBIX TCI

6.8

Ceuenus umnuHapa (MapajuiesibHO U NEPHEHAUKYISIPHO OCH), CEUECHMS
KOHyca (IapajuleIbHOE OCHOBAHMIO U IPOXOASIEE 4YEepe3 BEpILUHY),

ceyeHus 1apa

6.9

BGKTOp Ha INIOCKOCTH M B IIPOCTPAHCTBC. CrnoxxeHue M BBIYMTAHHC
BCKTOPOB. VYMHOXKEHHE BCKTOpa Ha YHCJIO. Paznoxxenue BCKTOpPa II0
TPEM  HCKOMIUIAHAPHBIM  BCKTOPAM. HpaBI/IJIO mapauICJICIIUIICIa.
Pemenue 3a1a4, CBA3dHHBIX C TIPUMCHCHHCM IIPpaBUJI I[CﬁCTBHfI C

BCKTOpaMH

6.10

[IpssMmoyronpHasi cucTemMa KOOpPJAMHAT B MpocTpaHcTBe. KoopauHaTtsl
BekTopa. [Ipocrenmue 3axaun B KOOpAMHATax. Yo MEXKAY BEKTOPAMMU.
CkansipHoe MpPOU3BEACHUE BEKTOPOB. BbIUMCIEHUE YIVIOB MEXIY
OpSAMBIMA M IJIOCKOCTAMH. KoOOpAMHATHO-BEKTOPHBIA METOA MpHU

PCHICHUH I'COMCTPHUICCKUX 3aJ1a4

JIns1 mpoBelleHHs] €IMHOT0 TOCYJAapCTBEHHOr0 SK3aMeHa 10 MaTeMaTuke (najee -

EI'D mo maremaruke) HMCHOJB3yeTCS MepedeHb (Koau(ukaTop) MNpoBepseMbIX

TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHON MPOTpaMMBI

cpeaHero oO1iero 00pa3zoBaHus U 3J1eMeHTOB cojaepskanus. [Ipu nposenenuun EI'D

o MaTemMaTuke 0a30BOro ypoBHSI M3 mepeuHs (koaudukatopa) BbIOMparOTCs

MO3UIINKM, COOTBETCTBYIOLIME (PeaepalibHOM paboueil mporpamme Mo MaTeMaTUKE

(6a30BbIIl YPOBEHD)
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[TpoBepsiembie Ha EI'D nmo maremaTtuke TpeOOBaHUs

K pe3yJbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTEIbHON IPOrPaMMBI

CpeaHero oo11ero 0opa3oBaHus

Kon
MIPOBEPSIEMOTO

TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeIbHON MpOrpaMMbl CpEHEro  OOIIero

oOpazoBaHus

1

Bnagenue wmeTtogamMu 0Ka3aTeNbCTB, alrOPUTMaMHU  pPEILIEHUs
3ajay; ymeHue (GOpMYIMpPOBAaTh M ONEPUPOBATH MOHSITHSIMMU:
OIpe/ieNICHUE, aKCUOMa, TeopeMa, CIeACTBHE, CBOMCTBO, MPHU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE (OPMYIHPOBKH; NMPUMEHATH HX;
yMeHue  (QopMyNIHpoBaTh O00OpaTHOE M  MPOTHUBOMOJIOKHOE
YTBEP)KJEHUE, TPHUBOJUTH  HPUMEPHl U KOHTPIPUMEPHI,
UCMOJIb30BaTh METOJl MaTeMAaTHYeCKOM WHAYKLHHU; MPOBOJIUTH
JI0Ka3aTeNIbHbIE PAacCYXJIEHUs NpHU PEIIeHUH 3a]ad, OLICHUBATH
JIOTHUYECKYIO NPaBUIBHOCTh PAacCyKICHHH; YyMEHUE ONEepUpOBATh
HNOHATUSAMU:  MHOXECTBO, IOJMHOXKECTBO, ONEpaluud  Hax
MHO’KECTBaMH; YMEHUE UCTO0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapaT Ui ONKCAaHUS PEaJbHBIX MPOLECCOB M SBICHUM M Ipu
pelIeHuH 3a/1ay, B TOM YHCJIE W3 APYTUX Y4YEOHBIX NPEAMETOB;
yYMEHHE ONEepUpOBaTh MOHATUAMHU: rpad, CBI3HBIA Irpad, Jepeso,
UK, Ipad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMUCHIBATH Ipadbl
pa3IMYHBIMU CHOCO0aMHU; HCIONB30BaTh Ipadbl NMPH pelICHUU

3aJga4d

YMeHne onepupoBaTh NOHATUSMH: HATYPAIBHOE YHCIIO, LEJIOE
YUCJIO, CTEINEHb C LENbIM MOKA3aTelIEM, KOPEHb HATypalbHOU
CTENEHU, CTENEHb C PAUWOHAIBHBIM IIOKA3aTEIEM, CTEIEHb C

I[CIZCTBHTGJIBHBIM IIOKAa3aTCJICM, J'IOFapI/I(I)M 4quciia, CHHYC, KOCHUHYC
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U TaHIE€HC T[POU3BOJIBHOTO 4YHUCJIA, OCTaTOK II0 MOZYIIIO,
pallOHAJBHOE YMCIIO, HWPPALUOHAIBHOE YHCIO, MHOXKECTBA
HATypalbHBIX, LEJbIX, PAlMOHAIBHBIX, JCHCTBUTENIBbHBIX YUCEN;
YMEHHE UCMOJb30BaTh MPU3HAKU JETMMOCTH, HAMMEHbIINN 001U
JeNUTENh U HaUMEHblIee o0liee KpaTHoe, anroputM EBkinaa npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C PA3JIUYHBIMU MO3ULHUOHHBIMH
CUCTEMaMHU  CUHCJICHUS; YMEHHUE BBINOJHATH  BBIUKCICHUE

3HAUYCHUM U Hpeo6pa30BaHI/151 BI:;Ipa)KCHI/Iﬁ CO CTCIICHAMH H

norapudmamu, npeoOpazoBaHus JTPOOHO-paIMOHATBHBIX
BBIPKEHU; YMCHHE OIIepUPOBATh MTOHATHSAMU ;
MIOCTICIOBATEIIBHOCTb, apudmeTHIeckas porpeccusl,
reoMeTpuyecKass  Mporpeccus, OECKOHEYHO yOBIBatoIIast
reoMeTpuyecKas MIPOrPECCHs; yYMCHHE 3aJ1aBaTh

MOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX
dbopMyI1; yMEeHUE OMEPUPOBATHh MOHITHSIMU: KOMIUIEKCHOE YHCIIO,
COMpSDKEHHbIE KOMIUIEKCHBIE YHCJA, MOIYJIb U  apryMeHT
KOMIUIEKCHOTO 4ucia, (opMa 3alucd KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUECKass ©  ajreOpaumveckas);
YMETh MPOU3BOAUTH apU(METUYECKHE JEHCTBUS C KOMILJIEKCHBIMU
YHUCJIaMH;, TPUBOJUTH TMPUMEPHI MCIOIH30BAHUSA KOMIUIEKCHBIX
Yyuces; ONEepUpOBaTh MHOHATUSAMM: MaTpuua 2 X 2 u 3 x 3,

OIIPpCACINUTCIIb MAaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACINUTCIIA

Ymenue ONEpPUPOBATH MIOHSTUSIMMU: palOHaIbHbIE,
VUppalOHAIBHBIE, MOKa3aTebHbIE, CTCIICHHBIE,
norapupMUIecKue, TPUTOHOMETPUUECKHE YpPaBHEHUS u

HEpPABEHCTBA, UX CHCTEMbl; YMEHHUE OMNEPUPOBATH MOHITUSIMMU:
TOXJECTBO,  TOXJJECTBEHHOE  IpeoOpa3oBaHUEe, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMAa YPaBHEHUM U HEPABEHCTB, PABHOCUIBHOCTD

YPaBHEHUI, HEPABEHCTB U CHUCTEM; YMEHHE pEIIaTh YpPABHEHUS,
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HCpaBCHCTBA MW CHCTCMblI C TIIOMOIOBIO PaA3JIMYHBIX IIPHUCMOB,
peumiate ypaBHCHHA, HCPABCHCTBA MW CHCTCMBI C IIApaMCTPOM;
IIPUMCHATL YpPaBHCHHA, HCPABCHCTBA, UX CHCTCMbI I PCHICHUA
MAaTCMaTUYCCKUX 3adaq U 3aJa4 U3 pas3IMdHbIX oOnacTe HAayKHN "

pEANBbHOU )KU3HU

YMeHre onepupoBaTh MOHATUAMH: (QYHKIIHUS, YETHOCTh (YHKIIUH,
NIEPHOTUIHOCTD byHKINHA, OTPaHUYCHHOCTD byHKIINH,
MOHOTOHHOCTh (DYHKIIMH, JKCTPeMyM (YHKIMH, HauOOJbIICe W
HauMEHBIIIEe 3HAUYCHUS (YHKIIMM Ha TPOMEXKYTKE, HENpepbIBHAS
(GYHKIMSA, acUMITOTHI Trpaduka (QYHKIUU, TIepBas W BTOpas
NPOW3BOJIHAS (DYHKIIMH, TEOMETPHUYSCKHH M (PU3NYCCKUN CMBICI
IIPOM3BOJIHOM, TTEpBOOOpa3Hasi, ONPEACICHHbBIN UHTETpal; YMECHUE
HAXOAUTh ACHUMNTOTHI Tpaduka (QYHKIUU, yYMCHHE BBIUYHCIIATH
IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO W KOMIIO3HUITUU
(GYHKIIMH, HAaXOJWTh ypaBHCHHE KacaTeIbHOH K Tpaduky
(GYHKIIMK; YMEHHE HaXOAWTh IPOMU3BOIHBIC 3JIEMEHTAPHBIX
GYHKIINT; YMEHHE  WCIOJb30BaTh  IPOU3BOJHYIO  JUIS
UCCIIeIOBaHUs (PYHKIUH, HAXOAUTh HAHUOOJIBIITNE W HAaUMECHBIITUE
3Ha4YeHUs (QYHKIOWH; CTPOUTh TpaUKd  MHOTOWICHOB C
UCTIOJIb30BaHUEM amnmapara MaTEMaTUYECKOTO aHaIN3a;
NPUMEHSTH MTPOU3BOIHYIO JIJISl HAXOXKIEHUS HAMITYUIIETO PEIICHUS
B TPUKIAAHBIX, B TOM YHCIE COIUATBHO-DKOHOMUYECKUX U
bu3uMYecKUX 3ajayax; HaXOIWUTh IUIOMAIH U O0BEMBI (QUTYD C
MOMOIIBI0 HWHTETpalia; MPUBOAUTH NPHUMEPHl MATEMATHYECKOTO

MOJIETTMPOBAHMSI C TIOMOIIIBIO AU (hepeHITnaTbHBIX YPABHCHHM

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKIUHA, OOpaTHas
byHkuus, KoMmmo3unus — QyHKUUNA, JHUHEWHas — QyHKIUS,

KBaApaTuuHas (yHKUUsA, palvoHaIbHAas (YHKUHUS, CTEIECHHAs
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byHKUMA, TPUTOHOMETPHUYECKHUE GyHKIMH, oOpaTHbIe
TPUTOHOMETPUYECKUE byHKUMH, NoKazaTeabHas u
gorapupmuyeckas  (QyHKUMHM; YMEHHE  CTPOUTh  TIpaduxu
U3YYEHHBIX (YHKUUH, BBINOJIHATH MpeoOpa3oBaHus TIpaQuUKOB
(GyHKUUH, UCHONB30BATh TpaUKU JUIsl U3YUYEHUS HPOLECCOB U
3aBUCUMOCTEH, TMpU pEIIeHUH 3adad U3 JAPYTuX YyueOHBIX
OpEeIMETOB U 3aJlay U3 PeaibHOM >KU3HU; BbIpakaTb (hopmyiamu
3aBUCUMOCTH MEX]ly BEJIMYMHAMH; HCIOJIb30BaTh CBOMCTBA U
rpadukn GyHKUMNA U1l pelieHus] ypaBHEHU, HEPABEHCTB U 3a7a4
C TnapaMerpaMM; H300pakaTh Ha KOOPAMHATHON IUIOCKOCTH

MHO>XKXCCTBa peIIICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a7a4M Pa3HBIX TUIOB (B TOM YHCIIE
Ha TPOIEHTHI, JOJW U YaCTHU, HA JBWUIXKEHHE, paboOTy, CTOMMOCTh
TOBapOB W YCIyI, HAJOTH, 3aJa4yd U3 00JIacTH YIpaBIEHUS
JUYHBIMU U CEeMEHHBIMU (DUHAHCAMM); COCTABIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA M MX CHUCTEMBbI IO YCIIOBUIO 3aJa4H,
UCCIIEI0BATh [IOJyYEHHOE pelieHue 151 OLICHUBATH
IPaBAONOAOOHOCTh  PE3yJAbTAaTOB;  YMEHHE  MOJEIHPOBATH
pealibHblE  CHUTYyalluM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIISTH
BBIPAXKCHHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a7]a4i, MUCCIEN0BAaTh IMOCTPOCHHBIE MOJEIHM C HCIOJb30BAHUEM

amnrmapara ajareOpbl, MHTEPIPETUPOBATH NOJTYYEHHBIN pe3yinbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpelHEe apu(METHIECKOE,
MeauaHa, HauOoJbplIee W HaUMEHbIIee 3HA4YeHUs, pa3Max,
JUCTIEPCHS], CTAHAPTHOE OTKJIIOHEHWE YHCIIOBOTO Habopa; yMEHHE
U3BJIEKATh, UHTEPIPETUPOBATh MH(OPMALIHIO, MPE/ICTABICHHYIO B
TabnuIax, Ha Jauarpammax, rpadukax, OTpakarollyl0 CBOWCTBa

peanbHbIX MPOLIECCOB U SIBJICHUH; MPEICTaBISAThH MHPOPMALUIO C
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NOMOLIBI0 TAOJIMLl M JMarpaMM; HCCIENOBATh CTATUCTUYECKUE
JAHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TrpauyecKux METOJIOB U
ANEKTPOHHBIX CPEJCTB; TIpaPUUYECKH HCCIEA0BaTh COBMECTHbBIE
HAOJIIOIEHHUSI C TIOMOILBIO JHarpaMM pacceuBaHUs U JIMHEWHOU

perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIyYalHbIA ONBIT U CIy4anHOE
cOOBbITHE, BEPOSATHOCTh CIYyYaHHOTO COOBITUS; YMEHUE BBIYUCIISTH
BEPOSATHOCTh C  HCIIOJIB30BAaHUEM TIpapUUYECKUX  METOJOB;
OPUMEHATh (OPMYJIBI CIOKEHUS W YMHOXXEHHSI BEpOSITHOCTEH,
Gopmyny  MONTHOHW  BEpoOSTHOCTH,  (opmyay  beprymmu,
KOMOMHATOpHbIE (akThl U (OPMYJIBI; OIEHUBATH BEPOSITHOCTU
peanbHBIX COOBITHH; YMEHUE ONEPUPOBATH MOHATUAMHU: ClydyaiHas
BEIMYUHA, PACIPEACIICHUE  BEPOATHOCTEH, MaTEMAaTHYECKOE
OKMJIAHHUE, AUCHEPCUs MU CTAaHAAPTHOE OTKIOHEHUE CIIy4anHOH
BEJIMYUHBI, QYHKLIUU paclpeaeneHus] U INIOTHOCTH PAaBHOMEPHOTO,
[IOKa3aTEJIbHOIO W HOPMAJBHOI'O  pacClpeleeHUN; yMEHUe
UCIIOJIB30BATh CBOWCTBA U3YYCHHBIX PACIPEACICHUN I PELICHUS
3a]1a4; 3HAKOMCTBO C MOHSATHSAMU: 3aKOH OOJIBIIMX YHCEN, METO/IbI
BBIOOPOYHBIX  HCCIICJJOBAHUN; yMEHHE NPUBOAUTH IPUMEPHI
OpOSIBJICHUS  3aKOHAa  OOJBIIMX 4YHCEJ B  NPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSAX; YMEHHE OINEPUPOBATh IOHATUSIMU:
COYETaHHUE, [IEpECTaHOBKa, YUCIIO0 COYETAHUN, YHUCII0
nepecTaHoBOK;  OuHOM  HbloTOHa;  yMmMeHHME  NIpPUMEHSATH
KOMOMHATOpHBbIE (aKThl M PACCYKACHUS [UIsI PELICHHUS 3ajad;
OLICHMBATh BEPOATHOCTU  PEAIBHBIX COOBITHH;  COCTaBJIATH
BEPOSITHOCTHYIO MOJEINb W HHTEPIPETUPOBATH IOJYYEHHBIN

pe3ynbTaT

VYMeHue OIICPHUPOBATh IOHATHAMM:. TOYKaA, IIpAMasA, IINIOCKOCTD,
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IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIMYMHA YIJIA, ILIOCKHHA Yroi,
IBYIPaHHBIM  yroJl, TPEXTPAaHHBIM Yroj, CKpELIUBAIOLIUECS
IpsAMBIEC, MMAPAJUICIBHOCTE U IEPHEHAUKYISIPHOCTH IIPSAMBIX H
IJIOCKOCTEN, Yroia MEXAYy IMpPAMBIMU, YIroJl MEXAY NOpsIMOU HU
IJIOCKOCTBIO, YIOJl MEXAY MIOCKOCTAMH, PACCTOSHHUE OT TOYKH 110
IJIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH, PAaCCTOSITHUE MEXKIY
IUIOCKOCTSIMHA; YMEHHME MCIIOJb30BaTh I[PU PELICHUM 3a1ad
U3y4YeHHbIE (PAaKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE OIICHUBAThH
pa3mepsl 00BEKTOB OKPYKaIOLIEro MHUpA; CTPOUTH
MaTeMaTHYECKUE MOJEIHU C TIOMOLIBIO TEOMETPUUECKUX MOHATUN U

BCIIMYMH, pCIIAaTh CBA3dHHBIC C HUMHU IIPAKTHYCCKUC 3a a9

10

YMeHre OoIepupoBaTh MOHATHAMH: IUIOMAAb (UTYphl, 00BEM
(GUTrypsl, MHOTOTPAaHHHK, TPAaBWJIbHBIA MHOTOTPAaHHUK, CECUCHHUE
MHOTOTPAaHHUKA, KyO, TapajuleJieluIe]l, Npu3Ma, NHpaMuia,
durypa u MOBEpXHOCTh BpaIlleHUs, IWIIMHIpP, KOHYC, map, cdepa,
wiomaas cepsl, IUIOMAIb MOBEPXHOCTH MHPAMUIBI, MPHU3MBI,
KOHYcCa, AJTUHIpA, o0beM KyoOa, PSMOYTOJBHOTO
napasuiesIeIuIe/1a, TUPaMHUIbI, IIPU3MBI, IIIMHIPA, KOHYCA, IMapa,
pa3BepTKa TOBEPXHOCTH, CCEYCHHS KOHyca W LWIHHIpA,
napajijieIbHble OCH WM OCHOBAHUIO, CEUEHHUE Iapa, TUIOCKOCTH,
Kacaromascs chepsl, MUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTPAaHHHKa, H300pakaTh MHOTOTPAHHHUKH, GUTYpPBl U
MOBEPXHOCTH BPAICHUS, UX CEYCHUS, B TOM YHCIIE C MOMOIIbIO
DJIGKTPOHHBIX ~ CPEICTB,  yMEHHWE  TPHUMEHSITh  CBOMCTBA
reOMETPUYECKUX  (UTYp, CaMOCTOSITENBHO  (hopMyIupoBaTh
OTIpENICICHNs] U3y4aeMbIX (UTYp, BBIABUTATh THIOTE3BI O
CBOMCTBax W MpPHU3HAKAX TEOMETPHYECKUX (GUTYp, 0OOCHOBHIBATH
WIH ONPOBEpraTh WX; YMEHHUE MPOBOJUTH KIACCHPUKAIUIO HUTYP

1o Pa3’In4YHbBIM IIpU3HaKaM, BBIIIOJIHATD HCO6XOI[I/IMI>IG
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AOIMOJIHUTCIIbHBIC ITIOCTPOCHUA

11

YMeHne omepupoBaTh MOHSATUSMU: JABIKEHHE B TPOCTPAHCTBE,
napajuleibHbId  MEPEeHOC, CHUMMETpPUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IMOBOPOT, MNpeoOpa3oBaHUE MOA00US, MOAOOHBIE
Gurypsl; yMeHue pacno3HaBaTh paBHbIE U MOJ0OHBIE (QUTYpHI, B
TOM YHCJE B MPUPOJE, UCKYCCTBE, APXUTEKTYpe; HCIOIb30BaAThH
T€OMETPUYECKUE OTHOIICHHWS TpPH PEUICHWH 3a7a4; HaXOJIWUTh
reOMETPUYECKUE BEIMUYMHBI (UIMHA, YroJl, IUIoNaab, 00beM) IpH
pEIIeHUH 3aJa4 U3 APYTruX Y4eOHBIX MPEIMETOB M U3 PEaIbHOM
KU3HU; YMEHHE BBIYHCIISATH T€OMETPHUYECKHE BEIIMYUHBI (JJIMHA,
yroj, IUIOIIAJb, OOBEM, IUIOIIAJ]b IOBEPXHOCTH), MCIONb3Ys
U3ydeHHbIe (OPMYNIBI W METOIbI, B TOM 4YHCIIE: IUIOIIAIb
TIOBEPXHOCTH THPAMUJBI, MMPU3MbI, KOHYCa, [WIMHIPA, TJIOMAIb
chepbl; 00beM Kyba, MPSIMOYrOJILHOTO Mapajjiesenumnenaa,
OUpaMUbl, IPU3MBI, [IUJIUHAPA, KOHYyCa, 1apa; YMEHUE HAXOIUTh

OTHOIIIEHHE 00BEMOB MOJOOHBIX (HUTYD

12

YMeHue onepupoBaTh IOHATHSMH: MPSMOYTOJbHAsg CHCTEMA
KOOPJWHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IMPOU3BEJCHUE BEKTOpPAa HAa YMCJIO, Pa3I0KECHUE
BeKTOpa TI0 0asmcy, CKaJsIpHOE IPOU3BEJACHHUE, BEKTOPHOE
MPOM3BEACHHUE, YIroJl MEXIYy BEKTOpaMH; YMEHHUE HCIOJIb30BATh
BEKTOPHBII u KOOPIMHATHBIN METOJI s pemeHust

T€OMETPUYECKUX 33724 U 33124 JPYTUX YI€OHBIX MTPEAMETOB

13

YMeHue BbIOMpPATH MOAXOASIIMI METOHA MJid PELICHUs 3a]ayu;
MIOHMMAaHWE 3HAYMMOCTH MATE€MaTUKU B U3YYECHHM IMPUPOAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W SIBICHUI;, YMEHHUE pPACIO3HABATh
NPOSIBJICHUE 3aKOHOB MATEMAaTHKA B HCKYCCTBE, YMEHUE

MPUBOJIUTH MPUMEPHI MATEMATUYECKUX OTKPBITUM POCCHMCKOW U
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MHUPOBOU MaTeMaTUYECKON HayKU

IlepeyeHb 21EMEHTOB coaepKaHus, MpoBepsieMbIX Ha EI'D

10 MaT€EMaTHuKe

Kon [IpoBepsieMblid 3IIEMEHT COIEPKAHUS

1 Uucna v BEIYUCICHUS

1.1 Harypanbhubie u 11enbie uncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCelT

1.2 Panmonanbapie  uncna. OOBIKHOBEHHBIE M JICCATUYHBIE ApoOH,
MPOIICHTHI, 0ECKOHEYHBIC MEPUOIUUECKHUE APOOH

1.3 ApudmeTnyeckuii KOpeHb HaTypaidbHOM cremeHu. JlelcTBus c
apupMETHUYCCKUMH KOPHSIMHU HATYpaJIbHOU CTENEHU

1.4 Crenenp ¢ wnenbiM mnokazareneMm. CreneHb ¢ palMOHAIbHBIM
nokazareneM. CBOWCTBA CTENEHU

1.5 CuHyCc, KOCHMHYC M TaHT€HC YMCJIOBOIO aprymeHTa. ApKCHHYC,
ApPKKOCUHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncina. [lecaTuanple U HaTypalbHbIC JIOTapHU(PMBI

1.7 JlelicTBUTENIbHBIE YuCa. Apudmernueckue onepauuu c
JEUCTBUTENBHBIME YHCIIaMU. [IpuONmKeHHbIE BBIYMCIICHUS, TIPaBHIIA
OKpYTJIEHUs, IPUKUAKA U OLIEHKA PEe3yJIbTaTa BEIYUCICHUN

1.8 [IpeoGpazoBanne BbIpaKCHUMN

1.9 KommekcHble uncna

2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paliMOHANIBHBIE YPABHEHUS
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2.2

HppanmonanbHble ypaBHEHUS

2.3 TpUroHOMeTpUYECKUE yPAaBHEHHUS

2.4 [loka3atenbHble U JTorapupMuUUecKue ypaBHEHUS

2.5 [enwie 1 1poOHO-palIOHANILHBIE HEPABEHCTBA

2.6 HNppanmoHanbHble HEPaBEHCTBA

2.7 [TokazarenbHble U JorapudmMuyeckre HepaBEeHCTBA

2.8 TpUroHoMeTpuYECKUE HEPABEHCTBA

2.9 CucTemMBbl U COBOKYITHOCTH ypaBHEHUH ¥ HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuiia cucteMbl TMHEHHBIX ypaBHeHUH. OnpeenuTenb MaTpHUIlbl

3 OyHKIMK U TpadUKu

3.1 OyHkuus, cnocoOwsl 3amanus ¢yHknuu. ['padux dyHkumuu. B3anmHO
obpatHbie ¢GyHKIUU. YeTHple W HedeTHbIe (QyHKIMH. [lepuomnyeckue
byHKIIN

3.2 O6nacTe ompeneneHuss W MHOXKECTBO 3HadeHuW ¢GyHkiuu. Hymm
byHKIUY. [IpomexyTku 3HAKOIIOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (yHKIIMH. MaKCUMyMbl W MHHUMYMBI (YHKIIUU.
Haubonbiiee n HauMeHbIIee 3HaYeHUE (PYHKITUU HA TPOMEKYTKE

3.3 CrenenHas (GyHKIOMS € HATypaJbHBIM U IIETBIM TOKazaTeneM. Ee
cBoiicTBa u rpaduk. CBoicTBa U TpaduiKk KOPHS N-OW CTENIEHU

3.4 Tpuronomerpudeckre GyHKIHMH, UX CBOMCTBA U TpaduKu

3.5 [TokazarenbHas u norapudmudeckas QyHKIHUU, UX CBOMCTBA U rpaduku
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3.6 Touku paspeiBa. AcuMnToThl rpadpukoB GyHkuui. CoiicTBa (GyHKUUH,
HENPEPBIBHBIX HA OTPE3KE

3.7 ITocnemoBaTeIbHOCTH, CITIOCOOBI 3aJJaHUS ITOCIICIOBATEILHOCTEN

3.8 Apudmernyeckas U reoMmerpuyeckas nporpeccuu. Oopmyna CIOKHBIX
IPOLIEHTOB

4 Hayana MatemaTtrueckoro ananusa

4.1 [IpousBoanas ¢pyukuuu. [IpousBoaHbIE AIeMEHTAPHBIX (PYHKITUN

4.2 [lpumMeHeHne  TPOW3BOJHOW K  HCCIENOBaHMIO  (QYHKOMA  Ha
MOHOTOHHOCTh W  JKCTpeMyMbl. HaxoxneHue HamOOJIbIIETO U
HaMMCEHBINETO 3HAYCHHS (PYHKIIMH HA OTPE3KE

4.3 [TepBooOpa3nas. MaTerpan

5 MHoecTBa U JOruKa

5.1 MHoecTBO, omepauuu Haja MHoXkecTBamM. [luarpammel Oiinepa -
Benna

5.2 Jloruka

6 BeposTHOCTH M cTaTUCTHKA

6.1 OnwucarenbHas CTaTUCTHKA

6.2 BepositHOCTB

6.3 KomOunatopurka

7 I'eomerpus

7.1 @urypsl Ha IIOCKOCTH

7.2 [IpsiMble ¥ MIIIOCKOCTH B IPOCTPAHCTBE
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7.3 MHoOrorpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPALLICHUS
7.5 KoopaunaTel 1 BEKTOpPEI
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