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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-®3, B AEUCTBYIOLLEH PEAAKIINY;
2. npukazoM MunHoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
YTBEPKJIECHUU (PeaepabHOTO TOCYJapCTBEHHOT0 00pa30BaTENbHOIO CTaHIapTa
cpeanero obmiero obpazoanus» (3apeructpuposan 07. 06. 2012 r. N 24480), B
JIEUCTBYIOILLIEN PENAKIINY;
3. (denepanbHOi 00pa3oBaTEIBHON MPOTPAMMON cpeaHero ooIero oopa3oBaHus,
yTBepxkAeHHON mnpukazom Ne 371 MunucrepcrBa mnpocsemeHuss Poccuiickoi
Oenepanuu ot 18.05.23, B neiicTByIOIIECH peaakuu;
4. denepanbHoil paboueil mnporpaMMol IO MaTEMaTUKE CpPEIHEro OOIIero
oOpa3oBaHus (6a30BbIi ypoBeHB), MOCKBa;
5. mpukazoM MunuctepcTBa npocBenleHus Poccuiickoit ®enepanuu  OT
23.07.2025 Ne 551 "OG6 yrBepxkaeHuu ¢eaepaabHOTO IMEePeyHs 3JICKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO aKKpPEAUTAIMI0 O00pa30BaTENbHBIX MPOrpaMMm
HavyaJbHOT0 00IIeT0, OCHOBHOT'O O0IIEro, cpeIHero oomero oopasoBaHus';
6. METOAMYECKMMH pPEKOMEHAAIMSIMU TI0 CHCTEME OIEHKH JIOCTHXKCHUS
OOydJaromMUMHUCS  IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHS  0Opa30BaTENbHBIX
MpOrpaMm;
7. OCHOBHOM 00pa3oBaTeIbHON IpOrpaMMoON cpeaHero obmero oopasoBanus YUY
OO «IleTpoBckas mIKoIa»,
8. mporpammoii Boctiutanus UY OO «IlerpoBckas mkoa.
PaGouas mporpamma no yuebHomy npeamety «MaTtemarnkay 0a30BOTO ypOBHS IS
oOyuatomuxcst 10—11 xmaccoB paspaborana ©Ha ocHOBe DenepaabHOTO
rOCyJIlapCTBEHHOT0 00pa30BaTeIbHOrO CTaHJapTa cpeaHero oodiiero oOpa3oBaHuUs,
C yuéToM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUI, MPEABSIBISIEMBIX

K MareMaruiyeckoMy oOOpa3OBaHUIO, W TPAJUIMNA POCCUUCKOrO 00pa3oBaHUS.



Peanmu3anusi mporpaMmbl 0OECIIEYMBACT OBJIAJICHUE KITFOYEBHIMH KOMITCTCHIIHSIMH,
COCTaBJSIONIMMH OCHOBY JJIsi CaMOpAa3BUTHS U HENPEPBIBHOTO 0Opa30BaHUS,
LEJIOCTHOCTh OOILEKYJIBTYpPHOTO, JIMYHOCTHOTO W IMO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 0OYYAIOIIHNXCS.

B paboueli mporpamMme Y4YTeHBI HJACH U MoJokeHUs «KoHIENuu pa3BUTHS
Maremaruueckoro odpazoBanusi B Poccuiickoit ®enepanuu». B cooTBeTcTBUU C
Ha3BaHUEM KOHIICTIINH, MaTeMaTH4ecKkoe oOpa3oBaHHME IOKHO, B YaCTHOCTH,
NPEAOCTABIATh KaXIOMY OOYyYaromeMycsi BO3MOXXHOCTH JOCTIIKCHHS YPOBHS
MaTeMaTUYeCKNX 3HaHUH, HEO0OXOIMMOTO JUIsl JaJbHCHWIIEH YCICIIHOW IKU3HU
B oOmectBe. MIMeHHO Ha pelleHHe 3TOM 3ajjaud HalesleHa pabodas mporpamma
6azoBoro ypoBHs. B amoxy mudpoBoii TpaHncpopmaiuu Bcex cep uenoBeuecKon
JESTEILHOCTH HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3
0a30BOil MareMaTW4eCcKOW TIOATOTOBKH. YK€ B IIKOJIE MaTeMaThKa CIY)KUT
OTOPHBIM TPEIMETOM I M3yYEHUS CMEXHBIX IUCUUIUIMH, a B KU3HU IOCIE
IIKOJIBI PEaIbHOM HEOOXOJUMOCTBIO CTAaHOBHUTCS HENPEPBHIBHOE 00pa3zoBaHHE, YTO
TpeOyeT MOJHOIEHHON 0a30B0il 001Ie00pa30BaTebHON MOATOTOBKH, B TOM YHCIIE
¥ MareMaTu4eckoil. ITO OOyCIOBIEHO TE€M, 4YTO B HAllM JHH PACTET YHUCIO
CHEIUATBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MaTeMAaTUKHU:
U B cepe DKOHOMHUKH, | B OM3HECE, W B TEXHOJIOTHYECKUX OO0NacCTIX, H JIaxKe
B T'yMaHUTapHbIX cdepax. Takum oOpa3om, Kpyr oOydaromuxcs, IJs KOTOPBIX
MaTeMaThKa CTAHOBHUTCS 3HAYMMbBIM MIPEAMETOM, CYIIECTBEHHO PACIIIUPSAETCS.
[IpakTudeckas MOJIE3HOCTh MAaTeMaTUKH OOYCIOBJIEHA TE€M, YTO €€ MPeIMEeTOM
ABISAIOTCS  (yHIAMEHTAIbHBIE CTPYKTYpPhl HAIlIETO MHpa: MPOCTPAHCTBEHHEIE
GOpMBI ¥ KONIMYECTBEHHBIC OTHOILIEHUS OT MPOCTEHIINX, YyCBAaMBAEMBIX
B HETIOCPEICTBEHHOM OIIBITE, /O JOCTAaTOYHO CIIOKHBIX, HEOOXOAUMBIX JIJIst
Pa3BUTHs HAYYHBIX W TEXHOJIOTWYECKHUX HMJIeH. be3 KOHKPETHBIX MaTeMaTH4YeCKUX
3HAHWM 3aTPYJIHEHO TOHWMAaHWE TIPUHIIMIIOB YCTPOMCTBA W MCTOIH30BaHUS
COBPEMECHHOW  TEXHUKH, BOCIPHUSITHE W WHTEPHOpETanus  pa3HOOOpa3HOU
COIMAJIbHOM, SKOHOMMYECKOM, mnoauThyeckor wuHpopmaiuu, MmaiodddexkrrBHa

MMOBCCAHCBHAA IIPAKTHYCCKAA ACATCIbHOCTD. Ka)KI[OMy YCJIOBCKY B CBOCH XKU3HU



MPUXOJUTCS BBIMOIHATH JOCTATOYHO CIIOXKHBIE PACYETHI U COCTABISATH HECIOKHBIC
aJTOPUTMBbI, HAaXOAUTh HYXHbIe (OPMYJIbl U NPUMEHSATH WX, BIAJETh
[IPAKTUYECKUMU NPUEMAMU T'E€OMETPUUYECKUX U3MEPEHUM U IIOCTPOCHUM, YUTATh
nH(popManuio, MPEACTABICHHYIO B BUJY TaOJIMIl, JUarpamMM | IpadukoB, >KUTb
B YCIIOBHSIX HEOIPEACIEHHOCTA U TIOHUMATh BEPOSATHOCTHBIN XapaKTep CIydailHbIX
coObITUi. OJHOBPEMEHHO C pacliupeHueM cdep NPUMEHEHUsS MaTeMaTUKu
B COBPEMEHHOM 00111ecTBe BCE 00Jiee BaXKHBIM CTAHOBHUTCSI MATEMATUYECKUN CTUIIb
MBIIUICHUS, TPOSIBIAIONIANICSA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. B
IpoIeCcCe H3YyUYEHUST MATEMAaTHUKU B apCeHall MNPUEMOB U METOJOB MBIILICHUS
YeJOBeKa E€CTeCTBEHHBIM 00pa3oM  BKJIIOYAIOTCS  MHAYKIUS U JETyKIUS,
00001IeHE Y KOHKpeTH3aIwus, a”HaJIn3 M CUHTE3, KJ1accuuKarms
U cUCTeMaru3aius, alcTparupoBaHue U aHalorus. OOBEKThl MaTeMaTHUYeCKUX
YMO3aKJIIOUCHUH, TpaBWwia MX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUM, CIOCOOCTBYIOT BBIpaOOTKE yMEHHS (POPMYIUPOBATH,
00OCHOBBIBaTh U JIOKa3bIBaTh CYXKJIECHHS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MbIlIeHUEe. Benymas ponb NOpuUHALIEKUT MareMmartuke B GOpPMUPOBAHUU
aJTOPUTMUYECKONM KOMITOHEHTHI MBIIUICHUSI U BOCIIUTAHUM YMEHUU J1€MCTBOBATh
N0 33JaHHBIM aJTOPUTMaM, COBEPIIECHCTBOBATH H3BECTHBIE W KOHCTPYHPOBATH
HOBBIC. B mporecce pemieHus 3agad — OCHOBHOW ydeOHOW JEsATEIbHOCTH Ha
ypOKax MaTeMaTUKH — Ppa3BUBAIOTCS TBOPYECKAs U MPUKIANHAS CTOPOHBI
MbiieHuss. OOydeHne MareMaThke Aa€T BO3MOXKHOCTh Pa3BHBATh Yy y4alIUXCs
TOYHYIO, PallMOHAJIBHYI0 W MHGOPMATUBHYIO pedb, YMEHHE OTOMpATh HamOolee
MOXONISAIINE S3BIKOBBIC, CHMBOJIMUYECKHUE, TpadUUECKUe CPEACTBA IJISl BBIPAKCHU S
CYXJCHHUI W HAITISHOTO MX TpeacTapieHus. HeoOXonnMbpIM KOMIIOHEHTOM OOTIeiH
KYJIBTYpbl B COBPEMEHHOM TOJIKOBAHHMH SIBISIETCS OOIee 3HAKOMCTBO C METOJaMHU
MMO3HAHUS AEUCTBUTEIBHOCTH, MPEJICTABIECHUE O MPEAMETE U METOAE MATEMAaTUKH,
€ro OTVINYHUSI OT METOJOB €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTAX
MPUMEHEHUSI MaTeMaThKd JJisl PElIeHUs HAy4YHBIX W MPUKIAJHBIX 3ajad. Takum
oOpa3omM, MareMaruyeckoe oOpa3oBaHUME BHOCUT CBOW BKjIaa B (hopmMupoBaHUE

00111e# KyIbTYphl YEJTOBEKA.



N3ydyeHnne MareMaTHMKW CHOCOOCTBYET 3CTETUYECKOMY BOCIUTAaHUIO YEJIOBEKA,
MOHUMAHUIO KPAacOThl U U3SIIECTBA MAaTEMAaTUYECKUX PACCYXKJEHUN, BOCIPUATHIO
reOMEeTPUYECKUX (OPM, YCBOCHHIO UAEH CUMMETPHH.

HOEJIN  M3YUEHUA  YYEBHOI'O  IIPEAMETA  «MATEMATHUKA»
[IpuoputeTHpiMu 1ensiMU 00yueHus maremaruke B 10—11 kimaccax Ha 6a3zoBoM
YPOBHE SIBJISIOTCSL:

(GopMUpOBaHHE LEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHA (YUCIO, BEIMYMHA,
reoMeTpuyecKas ¢urypa, nepeMeHHas, BEPOSATHOCT, byHKIHSA),
o0OecrneynBarolux MPEEeMCTBEHHOCTh Y MEPCHEKTUBHOCTh  MaTeMaThyeCcKoro
oOpa3oBaHusl 00yUYarOIINXCS;

NOJIBEZICHUE YUAIIUXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTUKH M OKPY)KAIOIIEro MHpa, MOHMMaHUE MaTeMaThKU KakK 4acTu oOuiei
KYJBTYPbl YEJIOBEUECTBA;

pa3BUTHE  MHTEJUIEKTYaJbHBIX M TBOPYECKMX  CIOCOOHOCTEH  yyamuxcs,
NO3HABATEJIbHOW  AKTHMBHOCTH, MCCJEAOBATEIbCKUX YMEHUW, KpPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUEHUIO MAaTEMaTUKH;

dopmupoBanre (HYHKIMOHATHHOM MaTeMaruyecKoll T'PaMOTHOCTH: YMEHUs
pacro3HaBaTh MareMarTHuYeCKHUE AaCIEKThl B PEAJIbHBIX JKMU3HEHHBIX CHUTyallUsIX U
OpU HM3yYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSABICHUS 3aBUCHUMOCTEH W
3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh WX HA A3BIKE MAaTEMaTHKHA M CO3/1aBaTh
MaTeMaTU4eCcKue MOJEIH, MPUMEHSATh OCBOCHHBIM MaTeMaTUYECKUN ammapar AJis
pelieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPHPETUPOBATH U OLIEHUBATH
IIOJIyYE€HHBIE PE3YIIBTATHI.

OcHOBHBIC TUHUY cofepkanus Kypca MmatemaTnku B 10—11 kmaccax:

«Yucna  u BBIYMCICHUS»,  «Anrebpa»  («AnreOpamdeckue  BBIPAKEHUSY,
«YpaBHEeHUs W HepaBeHCTBa»), «Hauama ~ maremarnueckoro  aHanau3zay,
«leometrpus» («[eomerpuyeckne Gurypsl U HUX CBOMCTBa», «V3mepeHue
reOMETPUUECKUX BEJIMYUHY»), «BeposTHOCTh u cratuctukay». JlaHHbIE JIUHUU
pa3BHBAIOTCA MapajuleIbHO, KaKas B COOTBETCTBUHM C COOCTBEHHOW JIOTHMKOM,

OJHAKO HC HC3aBHUCHUMO OJHA OT prrOﬁ, a B TCCHOM KOHTAKTC U BSaHMOHeﬁCTBHH.



Kpome »srtoro, wx oOBeAWHSET JIOTMYECKAsl COCTABISAONMIAS, TPAJIUIIHOHHO
mpucyliass MaTeMaTHKe U NMPOHM3BIBAIONIAS BCE MaTeMaTHYeCKHe KypChl
U CoMepKaTeIbHBIC JMHUY. CdopmynupoBanHoe B DenepanibHOM
TrOCYJIapCTBEHHOM 00pa30oBaTebHOM CTaHAapTe CpenHero oOiiero oOpa3oBaHUs
TpeOOBaHNE «BJIAJCHHE METOJAAMH J0Ka3aTeIbCTB, aITOPUTMAMU PEIICHUS 3a]1ad;
yMeHHe (HOPMYITUPOBATh OTPEICICHHS, AKCHOMBI M TEOPEMBI, IIPUMEHSTh UX, TIPO-
BOJIUTH JIOKA3aTeIIbHBIC PACCYXIACHHUS B XOZC PEIICHMS 3a/1a9» OTHOCUTCS KO BCEM
KypcaMm, a (popMHUpOBaHUE JIOTHYECKUX YMECHHH pacrpenessieTcs Mo BCEM Tojaam
oOy4deHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHusI.

HEJM W3YYEHUA VYUEBHOI'O KYPCA «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A»

Kypc «Anrebpa u Hadama MareMarndecKOro aHalnu3a» SBISACTCS OJHUM W3
HamOoJIee 3HAYMMBIX B IIPOrpPAaMME CTapIileld IIKOJbI, ITOCKOJIBKY, C OJHOMH
CTOpPOHBI, OH OO0CCIICUYMBACT HMHCTPYMEHTAJIbHYIO 0a3y [UIsl H3y4eHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYTOd CTOPOHBI, (DOPMHUPYET JIOTUIECKOE U
abCTpakTHOE MBINUJICHHE Y4YallUXCs Ha YPOBHE, HEOOXOAMMOM I OCBOCHHUS
KypcoB HH(pOpPMATUKH, OOIIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH.

B pamkax maHHOTO Kypca Yy4YalIuecsi OBJIAJEBAIOT YHHBEPCAJIbHBIM SI3BIKOM
COBpEMEHHOW  Haykd, KoTopas  (GOpMYIMpYyeT CBOM  JOCTHDKEHUS B
MaTeMaTH4eckoi dopme.

Kypc anrebpsl ¥ Hayam MaTreMaTHYeCKOTO aHaiu3a 3aKiIaJblBaeT OCHOBY JUIS
VCTEIIHOTO OBNAJEHUS 3aKoHAMU (U3UKHU, XUMHH, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMHUKH U OOIIECTBEHHON JKW3HHW, IO3BOJSET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIH30BaTh UX B TTOBCEAHEBHOM KU3HU.

B Ttoxe Bpems  oBmameHne  aOCTPAaKTHBIMH U JIOTHYECKH  CTPOTUMU
MaTeMaTH4eCKUMHU KOHCTPYKIIUSMH pa3BHUBaCT YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH YTBEPXKACHHUS, WCIOIb30BaTh
00001IeHNe W KOHKPETH3aIio, a0CTparupoBaHWE ¥ AaHAJIOTHIO, (OPMHUPYET

KpPpCaTuBHOC N KPUTHUYCCKOC MBIINLJICHHC.



B xone n3ydyenus anreOppl 1 HavaJl MaTeMaTHYECKOrO aHaIM3a B CTapIlel MIKOJIe
ydalmuecs — MOJAy4YaroT  HOBBIM  ONBIT  pPELIEHUS  NPUKIAJHBIX  3aj]ad4,
CaMOCTOSITEBHOTO IIOCTPOCHHSI MAaTEMATUYECKUX MOJIENIEN peanbHBIX CUTYallud U
MHTEPIPETALMM  IOJIYYEHHBIX  PEIIEHUH,  3HAKOMATCS € npuMepamMu
MaTeMaTUYECKUX  3aKOHOMEPHOCTEM B  NPHUPOAE, HAyKEe U B HCKYCCTBE,
C BBIJIAIOLIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaer 3HauuTEIbHBIM BOCIHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIM
peanusyercsl Kak yepe3 y4eOHbId marepuaj, CrocoOCTBYIOUIUN (OpMUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUs, TaK M uepe3 CheuupuKy y4dyeOHOW IesTeIbHOCTH,
TpeOyronieit CaMOCTOSITENIBHOCTH, AKKypaTHOCTH, IPOJAOJIKUTEIBHOU
KOHIIEHTpallMi BHUMAHUS U1 OTBETCTBEHHOCTH 3a MOJTYYEHHBIN PE3YJIbTaT.

B ocHoBe meroauku oOy4deHHs ainreOpe M HayajdaM MaTeMaTUyecKOro aHalin3a
JEKUT JEATENbHOCTHBIM MpuUHLUN oOyueHus. B cTpykType Kypca «Anredpa u
Hayajga  MareMaruyecKoro  aHajau3a»  MOXHO  BBIICIUTH  CIEAYIOLIUE
COZIEpKATEIIBHO-METOANYECKHE JIMHUU: «Yucna M BbIUKCICHUSA», «DYyHKIUU U
rpadukny», «YpaBHEHUS U HEpaBeHCTBa», «Hawyama mareMaTuyeckoro aHaiu3ay,
«MHoOXecTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKUE JIMHUU
U3y4YaloTCsl Ha MPOTSKEHUH JIBYX JIeT 0OydeHHs B CTapIIeil IIKOJE, €CTECTBEHHO
JOIIOJIHSAS APYT ApYyra W MOCTENEHHO HACHIIAsICh HOBBIMUA TEMAMHU U Pa3lIeiIaMU.
MOXHO C YBEPEHHOCTBIO CKa3aThb, YTO JAHHBIM KypC SBJISECTCS MHTETPATUBHBIM,
MIOCKOJIBKY 00BeAMHSET B cebe colep)KaHHe HECKOIbKUX MaTreMaThyeCKHX
JUCUUIUIMH: alreOpa, TPUTOHOMETPHUS, MaTeMaTHYEeCKUd aHaliu3, Teopus

MHOKECTB U JIp.

HEJIN NU3YUYEHNWA YYEBHOI'O KYPCA «'EOMETPUS»

BaxxHocTs yueOHOro Kypca reoMeTpuu Ha YpOBHE CpeIHEro oOliero oopa3oBaHus
0oOyCTIOBJICHa TPAKTHYECKOHW 3HAYUMOCTBIO METANPEAMETHBIX W MPEAMETHBIX
pe3yJbTaToB OOy4YEHUsT TEOMETPUM B HANpPaBICHUU JMYHOCTHOTO Pa3BUTHUSA
oOyuaronuxcsi, GopMUpOBaHUS (PYHKIIMOHATBLHON MaTeMaTUYeCKON IPaMOTHOCTH,

M3Y4YEHUS IPYTruX y4eOHbIX AUCIHUILIUH.



Pa3Butre  y yyamuxcsi — NpPaBWIBHBIX  NPEACTABICHUN O CYIIHOCTH U
MIPOUCXOXKJICHUH TE€OMETPUUYECKUX aOCTpaKiMii, COOTHOIIEHHWU pPeaabHOTO U
WJICAJIBHOTO, XapakTepe OTPAKECHUs MATEMAaTUYECKOW HAyKOM SBICHUU U
MPOLIECCOB pEabHOTO MHUpPA, MECT€ TEeOMETPUU B CUCTEME HayK MU poJd
MaTeMaTUYeCcKOro  MOJICTUPOBAHUS B HAyYHOM  TIO3HAHUM U B MPAKTUKE
croco0CcTByeT (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YYAIIMXCS, a TaKKe
Ka4eCTB MBIILICHUs, HEOOXOAUMBIX MJIA aJanTallid B COBPEMEHHOM OOIIECTBE.
I'eomeTpust siBnsieTcss OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK Kak OOECIEYMBAECT BO3MOXXHOCTb HM3Y4YEHHUs KaK JUCIUILIUH
€CTEeCTBEHHO-HAYyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbInUieHHe, (opMuUpyeMoe TIpU  HM3YyUYCHUH OOYyJarOUUMHCS
MOHSATUUHBIX OCHOB TCOMETPHUHM H  TOCTPOCHUM IIETIOYKU  JIOTHUYECKUX
YTBEPKJICHUH B XOJ€ pCEIICHHs TEOMETPUYECKUX 3aj7ad, YMEHHE BBIJBHUraTh
Y ONPOBEpPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MPU PELICHUH 3aaady
€CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHPOBATHCS B IMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTsaX JeATeabHOCTH 4denoBeka. OpueHTalnus 4YeloBEeKa BO BpPEMEHU U
IPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHE €ro COIMajJbHOro ObITHS, (opMma
OTPaKEHUS OKPYXAIOIIEr0 MHUpPA, YCJIOBUE YCHENIHOTO IO3HAaHMUS M aKTUBHOIO
npeoOpa3oBaHus  jAecTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OO0bEIUHSET pa3Hble BHUABI y4EeOHOU | TPYIOBOM NEATEIHLHOCTH,
ABIISICTCS ONHUM W3 TMPO(PECCHOHATBHO BaXKHBIX KAuecTB, MOATOMY aKTyajbHa
3amaya GOpPMUPOBAHHS y OOYYAIOUIUXCA MPOCTPAHCTBEHHOTO MBIIIIEHUS Kak
Pa3HOBUAHOCTH  OOpPAa3HOTO  MBIIUIEHUS —  CYIIECTBEHHOIO  KOMITOHEHTa
B MOATOTOBKE K MPAKTUYECKOMN AEATEIbHOCTH 0 MHOTUM HAMPABICHUSIM.

Ilens ocBoeHmMs mporpammbl yueOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
oOyueHust — o01Ieo0pa3oBaTeIbHOE M OOMIEKYIBTYPHOE PAa3BUTHE OOYUYAIOIUXCS
yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOPETEHHS] U HCHOJIb30BaHUS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMM U  JEUCTBUH, CHeHuPUUHBIX

recoMCTpPHU, BO3MOXKHOCTH YCIICIIHOT'O MPpOAOJIZKCHUA O6p2130BaHI/IH 10



CHEIUATBHOCTSIM, HE CBS3aHHBIM C TPUKIATHBIM HCIOJIL30BAaHUEM T€OMETPHH.
[Tporpamma mo reoMeTpuu Ha 6a30BOM YpOBHE MpeaHA3HAYCHA IS 00yUJarOIIUXCS
CpemHel WIKOJIbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUH HA YPOBHE
OCHOBHOTO 001miero oopazoBanus. Takum oOpazoM, oOydaroniuecsi Ha 06a30BOM
ypOBHE JODKHBI OCBOUTH OOIHME MaTeMaTHYCCKHE YMEHUS, CBS3aHHBIC CO
cnenupUKO TeOMETPUH W HEOOXOAMMBIC IS KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0oro, OHM UMEIOT BO3MOKHOCTh U3YUYHTh T€OMETPUIO O0sIee TIIyOOKO, €CITH
B JaJbHCHIIEM BO3HUKHET HEOOXOMUMOCTh B TC€OMETPHUYCCKUX 3HAHHAX B
npo(heCCUOHAILHON JIeATeTbHOCTH. JIOCTHKEHHE 1€ OCBOCHHUS IPOrPAMMBI
00ecCIeuynBaeTCsl PEIICHUEM COOTBETCTBYIOIIMX 3a]1ad.

[TpropuTeTHBIMM 3a7a4aMu OCBOCHUS Kypca «['eomeTpun» Ha 0a30BOM ypOBHE B
10—11 xmaccax sIBASIOTCS:

(dbopMUpOBaHUE TPEJICTABICHUS O TCOMETPUU KaK YaCTH MHUPOBOW KYIBTYpHI U
OCO3HaHMe €€ B3aUMOCBS3U C OKPYKAIOLUUM MUPOM;

dbopMupOoBaHHE TPENCTABICHUS O MHOTOTpaHHUKAaX U TelaxX BpallleHus Kak
O BOXHEUIIUX MaTeMaTUYECKUX MOJEINAX, MO3BOJSIONIMX OMHUCHIBATh U HM3ydaTh
pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

dbopMupoBaHHE yMEHMs PACIIO3HABATh HAa YEPTEkKaX, MOMAENSAX M B PpPeabHOM
MUpPE MHOTOTPAHHHUKH U TeJia BpalleHUS;

OBJIQJICHUE METOJAAMH pEIIeHUsT 3a/Jady Ha TMOCTPOCHHS Ha H300paKEHUAX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHUE YMEHHS OTIEPUPOBATH OCHOBHBIMU MOHSATHUSMHA O MHOTOTPAaHHUKAX
M TeJlax BPAIlCHUS U WX OCHOBHBIMU CBOMCTBAMU;

OBJIAJICHUE aJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 3a/1a4;

dbopMupoBaHNE YMEHUS MPOBOANTH HECIOXHBIC JTOKA3aTeIbHBIE PACCYXICHUS B
XO/Ie peHICHUs CTePEOMETPUYECKUX 3aJad ©  33aJad C  [PAKTHYCCKUM
COZIEp’KaHUEM;

pa3BUTHE WHTEIUICKTYallbHBIX W TBOPYECKUX CIIOCOOHOCTEH  OOydYaronmxcs,
MO3HABATEILHOW  aKTUBHOCTH, HCCIEAOBATEIbCKAX YMEHUH, KPUTHIHOCTH

MBIIIJICHUA



dbopmupoBaHre (PyHKIIMOHATBLHOW TPAMOTHOCTU, PEJIEBAHTHOM T'€OMETPHH:
YMEHUE paclo3HaBaTh IMPOSIBICHUS TECOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANIbHBIX KU3HEHHBIX CUTYallUsIX U TPU U3YYCHUU APYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMyIHpOBaTh UX HA S3BIKE TEOMETPUU U CO3/]aBaTh T€OMETPUUYECKUE MOJIEIIH,
MPUMEHATh OCBOCHHBIM TIE€OMETPUYECKUW amnmapar sl PELICHUS MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4, HWHTEPOPETUPOBATH U  OICHUBATh MOJYYEHHbIC
pE3YJBTaTHhI.

HOEJIM  M3YYEHUA  YYUEBHOI'O KYPCA «BEPOATHOCTh U
CTATUCTUKA»

VYueOHsbIil Kype «BepoATHOCTh U CTAaTUCTUKAY MpeaHa3HaueH sl (GopMUpOBaAHUS
y 0O0ydYaromuxcsi CTaTUCTUYECKOHW KyJAbTYpbl M TOHHUMAHHUS POJIH TEOPUU
BEPOSITHOCTEM KaK MAaTeMarM4eCcKoro WHCTPYMEHTa [Jisi M3Y4YEHHUs CIydalHbIX
COOBITHI, BEJIMYUH U TIPOLIECCOB.

[Ipy wu3yueHum Kypca oOOramaroTcs NPEACTABICHUS YYalIUXCi O METoAax
UCCJIEAOBAaHUS HM3MEHUMBOTO MHpA, PA3BUBAETCA NOHUMAHUE 3HAYUMOCTU U
OOLTHOCTH MaTeMaTHYEeCKUX METOIOB TO3HaHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS.

CopepxaHve Kypca HalpaBlI€HO HA 3aKpEIJICHUE 3HAHUM, MOJYYEHHBIX MpHU
M3YYECHUH KypCca OCHOBHOM IIKOJIBI U HA PAa3BUTHUE NMPEIACTABICHUNA O CIIyYaHbBIX
BEJIMYMHAX W B3aWUMOCBS3SIX MEXJIYy HUMH Ha BA)XXHBIX MPUMEpAX, CHOKETHI
KOTOPBIX NTOUYEPIHYTHI U3 OKPYXKAOLIET0 MUPA.

B pesynabrare y oOydarommxcs JODKHO C(HOpPMHUPOBATHCS NPEACTABICHUE O
HanOoJee ynoTpEeOUTENbHBIX U OOIUX MAaTEMATHUYECKUX MOJEISAX, UCTIOIb3YEMBbIX
JUISL  ONMUCAHWsA  AHTPONOMETPHUYECKHMX W jJAeMorpaduyecKux  BEIWYHH,
MOTPENTHOCTEH B PA3jIMYHOTO pOJla HM3MEPEHHSX, JIUTEIBHOCTH Oe30TKa3HOM
paboThl TEXHWYECKHX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH U
MPOIIECCOB B 00mIeCTBE. B COOTBETCTBUU C YKa3aHHBIMU LIEJIIMU B CTPYKTYype

y4eOHOTO Kypca «BeposSTHOCTh M CTaTUCTUKA» CpEeAHEHW IIKOJIbl Ha 0a30BOM
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YPOBHE BBIJICJICHBI CIEIYIOUIME OCHOBHbBIE collepKaTeabHble TUHUN: «CiaydaliHble
COOBITHS U BEPOSTHOCTHY, «CiTydailHble BETMUYUHBI U 3aKOH OOJBIINX YUCEI.

B coorBeTcTBMM C y4eOHBIM IJJAHOM Ha M3ydeHHe MmareMaTukud B 10 kimaccax
OTBEJEHO 5 y4eOHbIX 4YacoB B Hexaento, Bcero 170 wacoB (2 waca - anreOpa u
Hayajla MaTeMaTHYeCKOro aHaju3a, 2 yaca — reoMeTpusi, 1| yac — BEpOATHOCTb U
cTaTucTuKa), B 11 kimaccax oTBeeHO 6 yueOHBIX 4YacoB B Hezento, Bcero 204 vaca

(3 gaca - anre6pa U Hayajga MaTeMaTUYECKOTO aHaIu3a, 2 yaca — reomeTpus, 1 dac

— BCPOATHOCTH U CTaTI/ICTI/IKa).

YMK:
HOMEP B | aBTOPBI Ha3BaHUE KJIaC | U3/1aTEIbCTBO HKCTIEPTHOE
OITY C 3aKIIFOYEHU
e 110
1.1.3.7.1. | Anmumos MaremaTtuka: 10- AKIMOHEPHOE 0
1 III.A., anrebpa u Havana | 11 00111eCTBO 31.08.2030
Konsrua | maremaTuueckor «31aTenbCTBO
IO.M., 0 aHaJM3a, «IIpocsemenue
Tkau€Ba | reoMeTpusl. »
M.B. u Anrebpa u
IpyTHe Hadana
MaTeMaTH4eCKOT
0 aHaju3a
1.1.3.7.2. | Aranacsan | MaremaTuka: 10- AKIIMOHEpHOE 110
1 JI.C., anreOpa u Hadana | 11 001IeCcTBO 31.08.2030
byry30B | MmaremaTuuyeckor «M3narenscTBO
B.®., 0 aHaJIM3a, «IIpocBemenue
Kamomue | reometpusi. »
BC.b.u | 'eomerpus
Apyrue

H.IIaHI/lpyeMbIe pe3yJbTaThbl OCBOCHHUSA yqeﬁnoro npeamerTa.
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OcBoenne yueOHOro mnpeaMera «Marematuka» JIODKHO — 0OecrieunBaTh
JOCTH>KEHUE Ha YPOBHE CpeiHero o011ero o0pa3oBaHus CIECAYIOMUX TUYHOCTHBIX,
METMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHHMS  IpOrpaMMbl  y4yeOHOTO  TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocmuTaHme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKONW MO3UIMKM OOYYaIOIIEeTroCsi KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHUICKOTO oO11ecTBa, Mpe/ICTaBIEHUEM
0 MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHH,
Ipoleayp TPaKIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl W Mp.), YMEHUEM
B3aUMOJICHICTBOBATh C  COIMAJBLHBIMU HMHCTHUTYTaMH B COOTBETCTBUU C HX
GYyHKIMSIMU U HA3HAYEHUEM.

ITaTpuoTHyecKkoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTBIO POCCHUMCKON Tpa¥TaHCKOM HMACHTUYHOCTH, YBa)KEHUS
K IPOLIJIOMY M HACTOSIIEMY  pPOCCHUICKOM  MAaTeMaTWKH, LI€HHOCTHBIM
OTHOIIEHHEM K JOCTIDKEHUSM POCCUUCKUX MATEMaTUKOB M  POCCHICKOM
MaTEMaTUYECKOM IIKOJIBI, K HMCIOJIb30BAHUIO ATUX JOCTHKEHUN B APYTUX HAYKaX,
TEXHOJIOTHUSX, chepax YKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojna; c(HopMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMUSI, 3TUYECKOrO IMOBEICHUS, CBA3AHHOIO C MPAKTHUYECKUM
MIPUMEHEHUEM JIOCTH)KEHUN HayKh U JEATENIbHOCThIO YUYEHOr0; OCO3HAHUEM
JUYHOTO BKJIa/ia B TOCTPOECHHE YCTOMYUBOrO OYyILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a1ad4, pelLIeHui, pacCyXIeHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM aclEKTaM Pa3InYHbIX BUIOB UCKYCCTBA.
duznyeckoe BOCIUTAHME:

C(I)OpMI/IpOBaHHOCTBIO YMCHUS IIPUMCHATh MAaTCMAaTHYCCKUEC 3HAHWA B HHTCPECAX
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3I0pOBOTO M 0e30MmacHoro oopasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY
3I0pOBbIO (340pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUA W OTIBIXA,
perynsipHas (usnyeckash aKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, IMPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOM AEATEIbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K  TPYAYy, OCO3HaHHUEM LEHHOCTU TPYIOJIOOHS; HHTEPECOM
K pa3iuuyHbiM  cepam  mpodeCcCUOHATBLHON  JEATENBbHOCTH,  CBSI3aHHBIM
C MaTeMaTUKON M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymieit mnpodeccur U peaqu30BBIBAaTh COOCTBEHHBIC KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO " CIIOCOOHOCTHIO K MaTEMaTUYECKOMY 00pa30BaHUIO
¥ CaMOOOpa30BaHUI0 Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBHIO K aKTUBHOMY
YY4acTHIO B PEIICHUU TMPaKTHYECKUX 3a7ad MaTeMaTHYeCKOW HampaBICHHOCTH.
JKOJI0rH4ecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO  DKOJIOTHYECKOM  KYJIbTYypbl, TOHMMaHHUEM  BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBbHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTUYECKUX TMpoliieM;
OpUEHTAIIMEN HA NMPUMEHEHHWE MATEMAaTHYECKUX 3HAHWUW ISl pelIeHUs 3aaad B
00JaCTH OKpYXKAIolled Cpejpl, IUIAHUPOBAHUS TOCTYNKOB U  OIEHKH HX
BO3MOJKHBIX ITOCIICICTBUI JIJISI OKPYXKAIOIIEH CPEBI.

IleHHOCTH HAYYHOIO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS  HAyKW U OOIIECTBEHHOW  TPAKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW MeATeTbHOCTH, STaroB ¢
pa3BUTUA W 3HAYUMOCTH [JIS PA3BUTHS IMBUJIIM3AIMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKd U MaTeMaTUYECKOW KYJIbTYpOH KakK CpEeJCTBOM IO3HAHHS MUPAa;
TOTOBHOCTBIO OCYUIIECTBIIATh MPOEKTHYIO U HUCCIEAOBATEIbCKYIO AESATEIbHOCTD

VHJIMBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOEHUS MPOrPpaMMbl  y4eOHOro MpeameTa
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«MatemaTtuka XapaKTEePU3YIOTCS OBJIQICHUEM YHUBEpCaIbHBIMU
MO3HABATEAbHBIMU  JEHUCTBUSIMU,  YHUBEPCAIbHBIMU  KOMMYHHMKATUBHBIMU
NEeUCTBUSIMU, YHUBEPCATIbHBIMU PETYJISSTUBHBIMU JIEUCTBUSIMH.

1) YHuBepcajibHble O3HABATEIbHBbIE IeHCTBHSL, 00eCIeunBaOT (POpMUPOBAHUE
0a30BbIX KOTHUTHBHBIX IMPOIECCOB 00yYarOmuXcsi (OCBOEHHWE METOOB MO3HAHUS
OKPY’KaIOIIEro MHpa; MPUMEHEHHUE JIOTUYECKUX, MCCIIEIOBATEIILCKUX OIEpallnii,
yMeHu# paboTath ¢ HH(pOpManueii).

ba3zoBble JJornyeckue 1ecTBUs:

BBISIBIIATH M XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKKM MaTEMaTHUYECKUX
OOBEKTOB, TOHSITUH, OTHOLIEHUM MEXAYy TOHATUSIMHU; (HOPMYIHPOBATH
oTpeieSIeHUsI TIOHSTHI; YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIHH,
OCHOBAHUS JIJIs1 0000IIEHNS M CPAaBHEHUS, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATH, (DOPMYJIMPOBATH U MPEOOPA30BBIBAThH CYXKACHUS: YTBEPAUTEIbLHBIC
U OTpHUIaTeNIbHbIC, EAMHUYHbIE, YACTHBIE U 00IIKE; YCIOBHEIE;

BBISIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEYUS
B (hakTaxX, JAHHBIX, HAOJIONECHUSX W YTBEPXKICHHUAX; MpeasiaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U TTPOTUBOPEUHIA;

JenaTh  BBIBOABI C  KCIOJIb30BAHUEM  3aKOHOB  JIOTMKH, JEIyKTHBHBIX
Y MHIYKTHUBHBIX YMO3AKIIOUEHHM, YMO3AKIIOUEHUH IO aHAJIOTUH;

IPOBOJIUTh CAMOCTOSATENIBHO JOKAa3aTelIbCTBA MATEMAaTHUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOIO), BHICTPAUBATH apTyMEHTAIMIO, TPUBOAUTH MPUMEPHI
U KOHTPIPUMEPHI; 00OCHOBHIBATh COOCTBEHHBIE CYKICHHUS U BHIBOJIBI;

BBIOWpATh COCO0 pelieHrs yuyeOHOU 3ajaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pemieHus, BBIOMpaTh HauOoJNee TMOAXOMANIUNH C  Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCckue 1eicTBHA:

WCIIOJB30BaTh BOMPOCHI Kak MCCJIEAOBATENbCKHM HHCTPYMEHT TMO3HAHMS;
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOUIME  MPOTUBOpEYHE,  MOpodiemy,
yCTaHaBIIUBaTh MCKOMOE U JJaHHOE€, (OpPMHUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH

CBOIO MO3UIHAIO, MHEHHE,
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MIPOBOJUTH CaMOCTOSITEJIbHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, UCCIEIOBAHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro 0oObEeKTa, SBICHMS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy OOBEKTaMU, IBICHUSMH, MTPOLIECCAMU;
CaMOCTOSITEIbHO (POPMYIUPOBATH OOOOIIEHHS ¥  BBIBOJBI MO pe3yjibTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUN;

OPOrHO3UPOBATH BO3MOXHOE pPa3BUTHE Tpolecca, a  TakKe BBIIBUTATh
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH AeUIIMTHI UHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX JIJII OTBETA Ha BOIIPOC
U JIJI pelieHus 3a1auH;

BBIOMpaTh WH(OpPMAIMIO W3 HCTOYHUKOB PA3JIMUYHBIX THUIOB, aHAJIW3UPOBATH,
CHUCTEMATH3UPOBATh U HMHTEPHPETHUPOBATh MHGOPMAIIMIO PA3IUYHBIX BHUIOB U
dbopM npeacTaBieHUS;

CTPYKTYpHpOBaTh HWHGOPMAIIMIO, TMPEACTaBIATh €€ B pa3iuyHbIX ¢dopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHMBATh HAJEXKHOCTh MH(GOPMAIMH MO CaMOCTOSITENILHO C(POPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcajibHble  KOMMYHMKATHBHbIe  JeHCTBUsI, 00CCIEYMBAIOT
c(hOpMHUPOBAHHOCTD COIUAJIBHBIX HABBIKOB 00YYaIOIINXCS.

OO0menue:

BOCIIPHHUMAaTh U (OPMYITUPOBATH CYXICHUS B COOTBETCTBHHU C YCIOBUSMU
U IEISIMU  OOIICHMsI; SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U THCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PEIICHUs 3aJayH,
KOMMEHTUPOBATH MOJTYyYECHHBIH pPE3yJIbTaT;

B X0J€ OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATH WJCH, HAICJICHHBIE HA TOUCK
pelIeHUs; COMOCTAaBISATh CBOU CYXACHHUS C CYXICHUAMH JPYTUX YYACTHHUKOB
uanora, oOHapy>KUBaTh Pa3JIMuM€ W CXOJCTBO IMO3UIMN; B KOPPEKTHOU (opme

dbopMynupoBaTh pa3HOTIACHsI, CBOU BO3PAKCHUS,
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MPEACTABIATh PE3YyJbTaThl PpELICHUs 337aud, 3KCHEPUMEHTa, HCCIEeI0BaHuS,
IIPOEKTA; CaMOCTOATEIbHO BbIOMpPATh (OpMaT BBICTYIUIEHHS C Y4€TOM 3ajaad
MPE3EHTAllMU U OCOOEHHOCTEN ayIUTOPHUU.

CoTpyaHun4ecTBo:

MOHUMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOW W WMHJWBUYalIbHOU
paboThl MpU pelIeHWH YYeOHBIX 3a/Jady; NPUHUMATh 1ellb COBMECTHOM
JESATENbHOCTH, TUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJBl pabOT, JIOrOBapuBaThbCsi, OOCYXJaTh TMpPOIECC U pe3yiabTaT padoThI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboTel (00CyxkaeHus, OOMEH MHEHUH,
«MO3TOBbI€  IITYpPMbI» U HUHBIE); BBINOJHATH CBOIO 4YacTh pabOTBl U
KOOPJIMHUPOBATH CBOM JCUCTBUS C JIPYTUMU YICHAMH KOMAaHbI, OLICHUBATh
KayecTBO CBOET0 BKJaJa B OOHIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

3) YHuBepcajibHbIe peryJsiTHBHbIE JAelcTBHS, oOecreunBaroT (pOpMUPOBaHUE
CMBICJIOBBIX YCTAHOBOK M JKW3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

COCTaBJIATh IUIaH, aJTOPUTM pEIIeHUs 3aj7aud, BBIOMpATh CHOCOO PpELIeHHsS C
y4ETOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHThI PEIICHUH C YYETOM HOBOW MH(pOpMAIUH.
CaMOKOHTPOJIb:

BJa/IeTh HAaBbIKAMM I103HABAaTEIbHON pedieKCHH KaK OCO3HAaHUSI COBEPILAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, MX PE3YJbTATOB; BIAAETh CIIOCOOAMMU
CaMONPOBEPKH,  CAMOKOHTPOJIS  @pouecca U pe3ysibTata  peieHUs
MaTeMaTHYEeCKOM 3aJa4H;

NPEABUAETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IpPH PEIICHUH 3a]a4H,
BHOCUTBH KOPPEKTUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJI€HHBIX OIIHUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEJIH U YCIOBUSAM, OOBACHITH NPUYUHBI

AOCTHIKCHHA WKW HCOOCTHIKCHUSA PC3YJIbTATOB ACATCIIBHOCTH, HAXOAUTDH OHII/I6Ky,
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JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

B ¢denepanbHbIX M pervoHa’IbHBIX MPOLEAYpaxX OLIEHKM KayecTBa 0Opa3OBaHUA

HCIIOJIB3YCTCA

nepedeHb  (Koau(duUKaTop) MPOBEpPSEMBIX  TpeOOBaHUN K

METalpeMETHBIM  pe3yJbTaTaM  OCBOCHHUS  OCHOBHOW  0Opa3oBaTelIbHOMU

MIPOrpaMMbl CPEAHET0 00IIEro 00pa3oBaHMs.

[lepeuens (koaudukaTop) NPOBEPIEMbBIX

Tpe6OBaHHﬁ K MCTAIIPCAMCTHBIM PC3yJIbTaTaM OCBOCHUA OCHOBHOM

o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEr0 0011Iero 00pa3oBaHUs

Kon [IpoBepsiemble TpeOOBAHUS K METAPEIMETHBIM pe3yJibTaTam
IIPOBEPSIEMOTO |  OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl CPETHETO
TpeOoBaHuUs o01ero oopa3oBaHus
1 [lo3HaBarenbHble yHHMBEpCAJIbHbIE y4deOHbIE IeHCTBUS (Hanee -
YY)
1.1 Ba3oBrle nornueckue nelcTBUS
1.1.1 YcraHaBnuBaTh CYIIECTBCHHBIA MPU3HAK WM OCHOBAHHS IS
CpaBHEHHUsI, KjIaccuuKkamuu 1 0000IIeHUS
1.1.2 BbIsSIBIATE 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSAX
1.1.3 CamocTosTenbHO POPMYIHPOBATh U AKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEJIEIISITH TENIA IeATeTLHOCTH, 33]]aBaTh MapaMeTpbl U KPUTEPUHU
WX JTOCTHOKCHHSI
1.1.4 BHOCUTBH KOPPEKTUBBI B JEATEIBHOCTH, OLICHHUBATH COOTBETCTBUE

PE3YyIbTAaTOB OeiIAaM, OLICHUBATh PHUCKHU HOCJ'IGI[CTBPIIZ

ACATCIIBHOCTHU
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1.15

Pa3BuBarth KpCaTUBHOC MBIIIJIICHUC TIpW PCHICHHUH XU3HCHHBIX

npoOaemM

1.2

ba3oBrie uccnenoBaTeIbCKUE ACHUCTBUS

121

Bnagets HaBblKaMu y4eOHO-UCCIIEIOBATENbCKOW M MPOEKTHOM

ACATCIbHOCTH, HABBIKAMHA PAa3pCHICHMA HpO6HeM

1.2.2

OBJ'IaI[eHI/Ie BHUAaAMHU ACATCIIBHOCTHU I10 IMOJIYYCHHUIO HOBOI'O 3HAHUS,
€ro  HMHTCPIIpCTALIUU, Hpeo6pa303aHH}0 U TPUMCHCHHUIO B
Pa3INIHbIX y‘Ie6HBIX CuTyanusax, B TOM YHCIC IIPHU CO3OAHHUH

y‘{€6HBIX " CONUAJIBHBIX ITPOCKTOB

1.2.3

(DOPMI/IpOBaHI/Ie HAayY4YHOI'O THUIIA MbIINUJICHHWA, BJIAACHHUC HayIIHOfI

TepMHHOHOTHGﬁ, KIIFOYCBBIMH ITIOHATUAMHU U MCTOJaMH

1.2.4

BrisiBasaTH IMPUYINHHO-CJIICACTBCHHBLIC CBA3HM MW aAKTYyaJIM3UPOBATH
3aa4y, BBIIBHUI'aTb THUIIOTC3Yy €C PCUICHUSA, HAXOAHUTH APTr'YMCHTHI
JJIIA 10Ka3aTCJIbCTBA CBOUX YTBep}i(,HGHPIﬁ, 3a/1aBaThb IapaMCTpPLI U

KPUTEPUU PELICHUS

1.25

AHanu3upoBaTh IMOJYYEHHbIE B  XOAE pEIICHUS  3aJaud
pe3yJbTaThl, KPUTUYECKH OLEHHMBATb WX  JOCTOBEPHOCTb,

IMPOTrHO3HUPOBATb N3MCHCHHNC B HOBBIX YCJIOBUAX

1.2.6

YMeTh MEPEHOCUTHh 3HAHUSA B MO3HABATEIBHYI0 M IPAKTUYECKYIO
00JaCTH KU3HEACATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;
OCYIIECTBIIATh LEJICHANIPABICHHBIA IOUCK IEPEHOCA CPENCTB U

C1oco00B JIEUCTBUS B MPO(HECCHOHATBHYIO CPEY

1.2.7

CnocoGHOCT, M TOTOBHOCTH K CaMOCTOSTENIbHOMY TMOUCKY
METOJO0B PEUICHUS MPAKTUUECKUX 3a/1a4, TPUMEHEHUIO Pa3TuYHBIX

MCTOAOB ITO3HAHMA,
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CTaBUTh U  (QopMynaupoBaTh  COOCTBEHHBIE  3aJaud B
00pa3oBaTeIbHON ACSATEILHOCTH U KU3HEHHBIX CUTYaIIUIX;
CTaBUTh MpoOJIeMbl M 3a/laud, JOMYCKAIOIIUe albTepPHATUBHBIC
pelieHus;

BBIJIBUTaTh HOBBIE HJEH, MpejiaraTh OPUTHHAIBHBIC MOAXOIbI U
pelieHus;

pa3pabaThiBaTh IUJIaH pEIICHUs MPOOJEMbl C YYETOM aHalu3a

HUMCHOIIUXCS MATCPUAJIBHBIX 1 HCMATCPHUAJIbHBIX PCCYPCOB

1.3

PaGota ¢ undopmanueit

131

BJ'IaJ]eTB HaBbIKAaMH ITIOJIYYCHHA I/IH(bOpMaIII/II/I N3 HUCTOYHHUKOB
Pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATHL ITIOHUCK, dAHAJINU3,
CUCTCMATHU3AIIUIO W MHHTCPIIPCTALIHUTIO I/IH(l)OpMaIII/II/I Pa3INYHbIX

BUJIOB ¥ ()OPM TIPEACTABICHHUS

1.3.2

CoznaBath TEKCTHI B Pa3iWYHbIX (pOpMaTax C y4ETOM HAa3HAUCHHS
uHbOpMAIMM M TEJIEBOM ayIUTOpPUHU, BHIOUpPAs ONTUMAIBHYIO

dbopMy npesicTaBIeHUsI U BU3yaTU3aINH

1.3.3

OnenuBath JOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMaiuu, ee

COOTBCTCTBHC IIPABOBBIM H MOPAJIBHO-3THUYCCKNM HOPMaM

1.3.4

Hcnonb3oBath cpeacrTaa nH(pOpPMAITMOHHBIX 151
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B PEIICHUHM KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX M OPTaHM3AIMOHHBIX 3a7a4 C COOJIO/IEHUEM
TpeOOBaHWN OSPrOHOMUKH, TEXHHUKH OE€30MaCHOCTH, TUTHUECHBI,
pecypcocOepexeHns, NpaBOBBIX W O3THUYECKUX HOPM, HOPM

UH(GOPMAIIMOHHON 0€301aCHOCTH

1.3.5

Brnagets HaBbIKaMu pacrio3HaBaHUS W 3alIUTHl MH(OpMaIuw,

nH(OpMaIMOHHOW 0€30MaCHOCTH JIMYHOCTH
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Kommynukatusabie V'V /]

2.1 OO61enue

2.1.1 OcyiecTBaATh KOMMYHUKAIIUU BO BCEX cpepax KU3HU;
BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS

2.1.2 Pa3sBepHyTO W JOrMYHO H3naratb CBOKO TOYKY 3pEHHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

2.1.3 ApPryMEHTUPOBAHHO BECTH THAJIOT

3 Perynsatusnsie YV /|

3.1 Camoopranuzarus

3.1.1 CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENBHYIO ACSTEIBHOCTD,
BBISIBJISITH NMPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE
3alayd B 00pa3oBaTeNbHOM  NIEATETbHOCTH U >KM3HEHHBIX
CUTYaIUIX;
JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM

3.1.2 CaMOCTOSTEIPHO COCTABIIATH IJIAH PEIICHUS TPOOJIEMBI C yUeTOM
UMEIOIIIUXCSI  PECypCoOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEAIIOYTEHNM;
JenaTh OCO3HAHHBIM BBIOOpP, AapryMEeHTHpPOBaTHL €ro, Opatb
OTBETCTBEHHOCTb 32 PEILLICHHUE;
OLIEHUBATh IPUOOPETECHHBIN OIIBIT;
crnoco0cTBOBaTh  ()OPMHUPOBAHUIO M TPOSIBICHUIO  IIHPOKOU
SPYIUIIUU B Pa3HBIX 00JACTIX 3HAHUN

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaTh OIIGHKY HOBBIM CHUTYallusiM, BHOCUTh KOPPEKTHUBBHI B

ACATCIbHOCTDb, OCHNBATL COOTBETCTBHUC PC3YJIbTATOB LCIIAAM
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3.2.2

BnaneTes HaBblKaMHM IMO3HABAaTENIbHOM pe(IIEKCMM KAaK OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUU U MBICIUTEIBHBIX IIPOLECCOB, WX
pe3yJIbTaTOB U OCHOBAHHU;

UCIIOJIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PELICHUS 110

X CHHKCHHIO

3.3

OMOIMOHAILHBIN UHTEJIJICKT, MpeAnoaararoInmi
c(hOpMUPOBAHHOCTb:

CaMOpETyJIMPOBaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHUE, CIIOCOOHOCTH
aJanTHPOBATBCS K SMOIMOHAJIBHBIM HM3MEHEHUSM U TIPOSIBIISATH
THOKOCTB, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH  MOTHMBAIlMW,  BKJIIOYAIONIEH  CTpEMJIEHHE K
JOCTVKEHUIO 1€MW M YCHEeXy, ONTUMHU3M, HWHHUIMATUBHOCTD,

YMCHHUC ,IIGIZCTBOB&TL, HCXoasa N3 CBOMUX BO3MOKHOCTEH

IINIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHMUS
PABOYEH IMTPOT'PAMMBI KYPCA

OcBoeHne yueOHOro Kypca «AJiredpa u Ha4ajia MaTeMaTHYeCKOr0 aHAJIM3a» Ha

YpPOBHE CpeaHEro oOImero oOpa3oBaHHUS JOJDKHO OO0eCIeunBaTh JOCTHIKCHHUC

CIcAyromux nMpcaMCcTHbIX O6paBOBaTeJ'II>HI>IX PE3YyJIbTAaTOB:

10 kiace

Yucya 1 BBIYUCTICHUA

OnepupoBaThb

IIOHATHUAMM. PalrOHAJIBHOC n ,HGIZCTBHTGJII)HOG R15() (0N

OOBIKHOBEHHAs U IECATUYHASL TPOOb, MPOIECHTHI.

BoinonusaThs apudMeTHuecKue ornepauuu ¢ palMoHAIIbHBIMU U JIEUCTBUTEIbHBIMU

quCJIaMH.
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BoinonusaTe npuOIMKEHHBIE BBIUMCICHUS, HCHONB3YSd NpaBUjiia OKPYIJICHUS,
JeNaTh NPUKUIKY U OLICHKY pe3yJbTaTa BEIYUCIECHUH.

OnepupoBaTh MOHATUAMM: CTENEHb C LIENBIM IOKa3aTejaeM; cTaHgapTHas (opma
3aMucH JEeUCTBUTEIBHOTO 4YMCIA, KOPEHb HATypaJbHOW CTENEHU; HCIOJIb30BaTh
MOAXOAIYI0 POpMY 3alUCU JEeHCTBUTEIbHBIX YUCEN JJI PEUICHUS TPAKTUYECKUX
3a/lay ¥ MPEeCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHUHYC, KOCMHYC M TAaHTE€HC MPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aMKCh MPOU3BOIBHOTO yIiia yepe3 oOpaTHble TPUTOHOMETPUYECKHE
byHKIUN.

YpaBHeHUs 1 HEPaBEHCTBA

OnepupoBaTh MOHATUSAMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJIOE,
paloHalibHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
yYpaBHEHHE;

BoimoniHaTh mpeoOpa3oBaHMs TPUTOHOMETPUYECKUX BBIPAXKEHUA U pellaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoimonHate  nmpeoOpa3oBaHMsl  LENBIX, PAMOHAIBHBIX W UPPALUOHATBHBIX
BBIDA)KEHUM W pelIaTb  OCHOBHBIE  THUIBI  LENbIX, pPAlUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsAT, ypaBHEHUsT W HEPABEHCTBA JUIsl PELICHHS MAaTeMaTUYECKUX 3ajad
U 33J1a4 U3 Pa3IuIHbIX 00J1acTe HAyKU U peajbHOM KU3HHU.

MopaennpoBarh peanbHble CUTyallMd Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKECHMUS,
YpaBHEHHSI, HEPABEHCTBA I10 YCJIOBUIO 3aJ/1a4, UCCIIEI0BATh MOCTPOECHHbBIE MOJIENN
C UCTIOJIb30BaHMEM ammapara aareophl.

DOyHKUMM U Tpapuku

OnepupoBaTh MOHATUAMH: (QYHKIUSA, CIOCOOBI 3amaHus (QYHKIMH, OO0JacTh
OTIpEJICNICHNs] U MHOXKECTBO 3HaueHWW GyHKIWU, Tpaduk (DYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSIMU: YETHOCTh MU HEUETHOCTh (PYHKUMH, HYIU (YHKIIUH,
MIPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Ncnonw3oBaTh rpaduku GyHKIUMN 1Sl PEIICHUS] YpaBHEHUH.
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Crpoutrb u uyuTaTh TpadUKU JIMHEWHOM (YHKUMHU, KBAJAPATUYHOW (DYHKIIMH,
CTENEHHOW (DYHKIIUU C II€JIBIM NIOKA3aTeJIEM.

Hcnonb3oBaTh rpaduku QyHKIUN AJ1 UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEN
IpU  pelIeHUH 3aJady M3 APYTUX Y4YeOHBIX MPEAMETOB U PEAIbHOM JKU3HU;
BBIPAKaTh (POpMyJIaMU 3aBUCUMOCTH MEX]1y BEJIMUYUHAMHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaThb MOHATUSAMMU: MOCJIEA0BATENBHOCT, apudmeTndeckas
Y TEOMETPHUUECKAsl POTPECCHH.

OnepupoBaTh MOHATUAMU: OECKOHEUHO yOBIBAIOIIAsl TeOMETpUUECcKasi Porpeccus,
cyMMa 0€CKOHEUYHO YOBIBaIOLIEl reOMETPUUYECKON IPOrPECCUH.

3a/aBath MOCIEI0BATENLHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp3oBaTh CBOMCTBA MOCIEAOBATENBHOCTEH W MPOTPECCUid ISl pPELICHUs
peanbpHbIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OniepupoBaTh MOHATHIMU: MHOKECTBO, OTIEPALIMU HAJ MHOKECTBAMH.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBI ammapaTr [Jis OMNHCAHUS pPealbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 IPYTUX YIEOHBIX MPEIMETOB.
OnepupoBaTh MOHATHIMU: ONPEAEICHUE, TEOPEMA, CIEACTBUE, TOKA3aTEIbCTBO.

11 xaacc

Yuciaa 1 BBIYMCICHUA

OnepupoBaTh MOHATHSAMU: HATypajbHOE, LIEI0E€ YHUCIO; MCIOJb30BaTh MPU3HAKU
JNEIMMOCTH LEIBbIX YHCEN, Pa3l0KEHUE 4YHCIIAa HA MPOCTbIE MHOXKHUTEIN IS
pelIeHus 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATUAMM: JIOTapuUPM UHCA, JAECATUYHBIE W  HATypaJibHbIC
norapugMsbl.

YpaBHeHUsI 1 HEPaBEHCTBA

[IpuMeHsTh CBOICTBA CTENEHH [JIsi MPeoOpa3oBaHUsl BBIPAXKEHUM; OMEPUPOBATH
MOHATUSIMM: TIOKA3aTEIIbHOE YPaBHEHUE W HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI

MMOKA3aTeJbHbIX YPABHECHUN U HEPABEHCTB.
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BoeinosnHAT  mpeoOpa3oBaHMsl — BBIPAKEHUW,  COAEpXAIIMX  JOrapuQMmsl;
ONEpUPOBATH MOHATUSAMU: JIOTrapU(PMUUECKOE YpaBHEHHE W HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTe penienus npocTedmx TPUrOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHATHUAMHU: CUCTEMA JIMHEHWHBIX YPaBHEHHH M €€ pELIEHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN [T PEIICHUS IPAKTUYECKUX 3a7a4.
HaxomuTe pemieHuss NpOCTEHIIMX CUCTEM M COBOKYIHOCTEW palMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBath peajibHble CUTYallMd Ha SI3bIKE anreOpbl, COCTaBISATh BBIPAKEHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI II0 YCIOBUIO 3aJayd, MCCIEN0BaTh
OCTPOCHHBIE MOJIEJIM C HCIIOJIH30BAHUEM armapara anreopsl.

DYyHKIUN U TPpaPuKHU

OnepupoBaTh MOHATUAMU: IepUOANYEcKas (PYHKIIMS, TPOMEKYTKA MOHOTOHHOCTH
(GyHKIIMU, TOYKH dKCTpeMyMma (YHKIMU, HAauOOJbIlee U HauMEHbIIee 3HAUCHHUS
(GYHKIIMM HAa TPOMEXKYTKE; HCIOIb30BaTh WX JUISI HCCIEAOBAaHUS (PYHKIIHH,
3aJlaHHOM TpadUKOM.

OnepupoBaTh  MOHATUSAMH: TpadUKH  TMOKA3aTEeNbHOHM, Jorapudmuueckoit
U TPUTOHOMETPUYECKUX (DYHKIMI; n300paxaTh UX HA KOOPJIWHATHOM IMIJIOCKOCTH
Y HCIOJIb30BATh JJIsl PELICHUS YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpaUKH JUHEHWHBIX ypaBHEHHH U
HCIIOJIB30BATh UX JUISl PELICHUSI CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnonb3oBaThk rpaduku GyHKIUN 11 UCCTEAOBAHMS MTPOLIECCOB U 3aBHCHUMOCTEH
U3 IpYruX y4eOHBIX TUCLUIIINH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TOHATUSMH: HETpPEpbIBHAS (QYHKIHSA; Tpou3BOAHAS (YHKINH,
WCIIOJIb30BaTh TEOMETPUYECKUA ¢  (U3MUECKHH CMBICI TMPOU3BOIHOM IS
peuieHus 3aaad.

HaxoauTth mnpou3BOJIHBIC S3JIEMEHTAPHBIX (PYHKIUN, BBIYUCIATH MPOU3BOHBIC
CYMMBI, IPOU3BEAEHUS, YACTHOTO (DYHKIIMA.

Hcnonp3oBaTh IIPOU3BOAHYIO JId HCCICAOBAHUA (I)YHKI_II/II/I Ha MOHOTOHHOCTHB
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U DKCTPEMYMBI, TPUMEHSATh PE3yJIbTAaThl HCCIEIOBAHUS K TOCTPOSHUIO I'Pa(pUKOB.
Hcnonp3oBaTh  OPOM3BOAHYKO  JUIl  HAXOXKJICHMS  HAWIYUYLIErO0  PEHICHUs
B IIPUKJIA/IHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh  MHOHATUSAMHU:  TepBooOpa3Has U WHTErpajl;  IOHUMATh
reOMETPUYECKUH U (PU3UUECKUIN CMBICI HHTErpaa.

HaxoauTe mnepBooOpa3HbIe AJIEMEHTAPHBIX (YHKUWN; BBIYUCISATH HMHTErpall IO
dbopmyne Hprorona—JleitOuuna.

Pemate mnpuxiiagHele 3agadd, B TOM YHUCIE COLMAIBHO-DKOHOMHUYECKOIO H

(I)I/I?)I/I‘IeCKOI‘O Xapakxkrepa, CpeACTBAMH MATCMATUYICCKOT'O daHAJIN3A.

IIJNIAHUPYEMBIE TIIPEJMETHBIE PE3YJIbTATBI OCBOEHMUSI
PABOYEW MNPOTPAMMBI KYPCA

[IpeamerHbie pe3ynbTarhl u3ydeHus kKypca «l'eomerpuu» Ha 0a30BOM YpOBHE
OpPUCHTHPOBAaHBI Ha JOCTH)KCHHE YpPOBHS MaTeMaTHYeCKOH TI'paMOTHOCTH,
HEOOXOAMMOTO ISl YCIENTHOTO PEIICHHS 3ajlad B peajbHOM JKU3HU W CO3JaHue
YCIOBHM JUISI WX OOHIEKYJIbTYpHOTO pa3BuTusa. OcBoeHHE y4yeOHOro Kypca
«I'eomeTpuss» Ha 0a30BOM ypOBHE cpeaHero oOmiero o0pa30BaHUS JOJKHO
obecrieunBaTh  JOCTHIKEHHE  CIEAYIOIIUX  MPEIMETHBIX  00pa30BaTEIbHBIX
PE3YIBTATOB:

10 xnacce

OnepupoBaTh MOHATUSAMU: TOUKA, MIPAMas, INIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUM U  CJICACTBUS W3 HUX TMPU PEHICHUH
reoOMEeTPUUYECKUX 3aja4.

OnepupoBaTh MOHATUAMU: MAPALICIBHOCTh M TEPHEHAUKYISIPHOCTh MPSAMBIX U
IIOCKOCTEH.

KnaccuduumpoBaTe B3aMMHOE paCMOJIOKEHUE TMPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TOHATUAMH: ABYTPAaHHBIA YTOJI, TPAaHM JBYIPaHHOTO yrja, peopo
JIBYIPAHHOTO VyIJIa; JWHEWHBIM yrojl JABYTPaHHOTO yrja; TpajaycHas wepa

JBYTPAHHOIO YTJIa.
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OnepupoBaTh MOHSITUSMH: MHOTOTPAHHUK, BBIYKJIBIH UM HEBBITYKIbBIN
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOT'PaHHUKA, TPABUILHBII MHOTOIPaHHUK.
Pacrio3HaBaTh  OCHOBHBIE BHJbl MHOTOTPAHHMKOB  (IIMpaMHla; MpHU3Ma,
NPsIMOYTOJIbHBIN Napajuiesienumen, Kyo).

KnaccupunmpoBath MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS JJIsl KiacCU(PUKAIIUU
(BBIMYKJIbIE W  HEBBIMYKJIbIE MHOTOTPAHHUKH; TMPABWIbHBIE MHOTOIPAHHUKH;
OpsIMbIE U HAKJIOHHBIE PU3MBbI, TAPAIIJICIICTIUIIE B! ).

OnepupoBaTh NOHATUSAMU: CEKYIAs IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.
OOBICHATH IPUHIIUIIBI TOCTPOEHUSI CEYEHU M, UCTIOJIb3YS METOJ] CJIEJIOB.

Ctpouthb cedyeHHss MHOTOTPAHHUKOB METOJIOM CJIEOB, BBINOJHSITH (BBIHOCHBIC)
IUIOCKHE YEePTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3amaun Ha HaXO0XJACHHE T'€OMETPUUYECKUX BEIUMYMH MO oOpaslaM WiIH
aNropuT™MaM, TPUMEHSS] HW3BECTHBIC AHAUTUYECKHWE METOABl IPU PEIICHUH
CTaHJAPTHBIX MAaTeMaTUYECKUX 3a/1ad HA BBHIYMCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKAMH, OT TOYKM JIO TMPAMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPEIIMBAIOITUMUCS MPSMBIMHU.

Pemate 3amaun Ha HaXO0XJACHHE T'C€OMETPUUYECKUX BEJIUYHH MO oOpaslaM WiIH
aNropuT™MaM, TPUMEHSS] M3BECTHBIC AHATUTUYECKWE METOABl IPHU PEIICHHUH
CTaHJAPTHBIX MAaTeMAaTHMYECKUX 3aJa4y Ha BBIYHMCIECHUE YIJIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TOPSIMBIMU, MEXIYy NOPSIMOM HM  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Beruucnsate 00BEMBI ¥ IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuaa) C OpuMeHeHHeM  (QopMyl; BBIYHCIATH COOTHOIICHHUS  MEXIY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHS B ITPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TIOCKOCTh CUMMETPUHN (QUTYPBHI.

N3Bnekars, npeoOpa3oBLIBATH u UHTEPIPETUPOBATH nH(popMaIUIo
O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPE/ICTABICHHYIO Ha YepTexkKax

Y PUCYHKaX.
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[IpumensaTs reomeTpuueckue (aKThl A PELIEHUS CTEPEOMETPUUYECKUX 3a/ad,
MPEANOIaraloliuX HECKOJbKO IaroB pEeIIEHUs, €CIU YCIOBUA INPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

IIpuMeHAT,  TpoOCTEHINME  NPOrpaMMHBIE  CpelacTBa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUH CTEPEOMETPUUYECKUX 3a/1a4.
[IpuBoauTH MpUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIEC U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FT€OMETPUU B MUCKYCCTBE.

[IpuMeHsTh, TONMyYECHHBIC 3HAHMS HaA TMPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallud W TPUMEHSITh M3YyUYCHHBIC TOHSATHS B TIPOIECCE IOMCKA PEIICHUs
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha s3bIKE€ TEOMETPUH, HCCIE0BaTh TMOCTPOCHHBIE  MOJEIH
C UCIIOJIb30BAHMEM T'€OMETPUYECKUX IMOHATUH M TeopeM, armaparta aireOpsl;
pemiarh MpPaKkTUYECKHUE 3aJlayd, CBSI3aHHBIE C HAXOXKJACHHUEM TIeOMETPHUUYECKHX
BEJIMYUH.

11 kaacc

OnepupoBaTh MNOHATHSAMHU: LUJIUHIAPUYECKAass IOBEPXHOCTb, 0OOpa3yroIlIue
IWIMHJIPUYECKON  MOBEPXHOCTH;  LMJIUHIP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOH OBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.
Pacno3naBath Tena BpameHus (IIUIUHIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TTOTYYEHHUS TEJT BPAIICHHUS.

KnaccudunmpoBaTs B3aiMHOE pacronox)eHne chepsl v MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAaHWE LIAPOBOIO CJOsI, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluncnsate 0ObEMBI U IUIOMIAAN MOBEPXHOCTEH TENl BpAllleHUS], TEOMETPUUYECKHUX
TeJ ¢ MpUMEHEHUEM (POpMYIIL.

OnepupoBaTh MOHSATHUSIMH: MHOTOTPAHHUK, BIUCAHHBIM B c(depy ¥ ONMMCaHHBIN
okoJ1o cepsl; chepa, BUCaHHAS] B MHOTOT'PAHHUK WJIU TEJIO BPAILICHHUS.
BbluncnsaTh COOTHOLICHUST MEXIY IUIOMIAJSIMH TOBEPXHOCTEM U 00BEMaMHU

HOJOO0HBIX TE.
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N300pakath wu3ydaembie (GUTYPHl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbImoyHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: Bu CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHU.

N3Baekars, UHTEPIPETUPOBATH u peoOpa3oBLIBATh nHDOpMaITHIO
0 MPOCTPAHCTBEHHBIX T'EOMETPHUECKUX (PUTYypax, MPEICTaBICHHYIO Ha 4YepTekax
U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTRBE.

BBITIOJTHATE TEHCTBHS CIIOXKEHHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOXCHUS
BEKTOpa Ha YMCJI0, OOBSICHAThH, KAKUMH CBOMCTBAMHU OHH 00JIaJIalO0T.

[TpuMeHATH IPaBUIIO TTApaJLICICITUIIEA.

OnepupoBaTh MOHATHSAMH: JCKAPTOBBI KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMHU, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUTHHEAPHBIC M KOMILTAHAPHBIE
BEKTOPBI.

HaxomuTe CyMMy BEKTOPOB M IPOM3BEJCHHWE BEKTOpPa Ha YHCIO, YrOJd MEXIY
BEKTOpaMH, CKaJIpHOC IPOM3BEIACHUE, pacKiIaJblBaTh BEKTOP II0 JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IJIOCKOCTh YPAaBHCHHUEM B JICKQpPTOBOM CUCTEME KOOPIUHAT.

[TpuMeHAT, TeomMeTpuueckre (akThl JJI PEIICHUS CTEPCOMETPUYCCKUX 3aj1ad,
MPEIOJIAraloIMX HECKOJIBKO IIAaroB PEIICHHUS, €CIH YCIOBUS NPHUMCHCHHS
3a/1aHbI B IBHOU (hopme.

Pemate mpocreiimme reoMeTpUuYecKHe 3aJavud Ha IPUMEHECHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemrate 3amaum Ha J0Ka3aTEIbCTBO MATEMATHUYCCKUX OTHOIICHUNW W HAXOXICHUC
TCOMETPUYCCKUX BEIMYHMH IO 0o0pasmaM WIIM ajJropuTMaM, NMPUMEHSS U3BECTHBIC
METOIbI PH PEIISHUH CTaHAAPTHBIX MaTeMaTHICCKUX 3a/1aY.

[IpuMeHsAT,  mpocCTElIHe  TpOorpaMMHBIE  CPEACTBA | AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI IIPH PEIICHUN CTEPECOMETPHUCCKUX 3a/1aY.

[IprBOANTE TpPUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEUW B MPUPOJAEC U KU3HH,
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pacIio3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUM B MCKYCCTBE.

IIpuMeHATP MONy4YEHHBIE 3HAHMWS HaA MPAKTUKE: AHAJIM3UPOBATh pEabHbIE
CUTyallud W TIPUMEHATHh H3YyYECHHBIE IOHATUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTreMaTuyecku CcHOpMyIUpPOBAHHOM MpoOJIEeMbl, MOJAEIUPOBATh pEaJbHbIC
CUTyallud Ha A3bIKE TE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE  MOJEIHU
C UCIIOJIb30BAHMEM T'€OMETPUYECKUX IMOHATUH M TEeopeM, ammapaTta aireOphl;
pemaTe NPaKTHUYECKUE 3a/1aud, CBSI3aHHBIE C HAaXOXKIECHUEM TIE€OMETPUYECKHUX

BCJIMYHH.

INIAHUPYEMBIE TIPEJMETHBIE PE3VJIBTATBI OCBOEHUSA
PABOYEN ITPOI'PAMMBbBI KYPCA

[IpenmeTHbIe pe3ynbTaThl 0CBOCHUS Kypca «BeposiTHOCTH U cTaTtucTHKa» B 10—
11 xjmaccax OpHEHTHUPOBAHBI HAa JIOCTIKEHHE YPOBHS  MaTreMaTU4eCKOM
IrPaMOTHOCTH, HEOOXOAUMOTO JUIsl YCIEIIHOTO peHIeHus 3aaad | mpodsiem
B peajbHOW U3HU U CO3JJaHUE YCIOBUH I UX OOUIEKYIBTYPHOIO Pa3BUTHS.
OcBoenune y4yeOHOTO Kypca «BepoATHOCTh M CTaTUCTHMKa» Ha 0a30BOM YpOBHE
cpenHero o0miero oopa3oBaHus JOKHO OOECreunBaTh JOCTHXKEHUE CIIETYIONIUX
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 kaacc

Yurarh U CTPOUTH TAOJIUIIBI U JAHATPAMMEBI.

OnepupoBaTh TMOHSATUSAMH: CpelHEE apu(pMETHUYECKOe, MeAraHa, HauOoIbIIee,
HavMEHbIIIEEe 3HAYEHUE, Pa3MaxX MacCUBa YUCIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSMU: CIYyYalHBIA HKCIEPUMEHT (OMBIT) W  CiIy4alHOE
COOBITHE, DIIEMEHTAPHOE COOBITHE (DIEMEHTAPHBIM HMCXOM) CIy4alHOTO OIIBITA;
HaXOJUTh BEPOSITHOCTU B OMbBITaX C PABHOBO3MOXKHBIMH CIIyYalHBIMH COOBITUSIMH,
HaxOAUTh U CPABHUBATh BEPOSITHOCTU COOBITUH B  HM3YYECHHBIX CIy4ailHBIX
AKCIIEPUMEHTAX.

Haxogute u ¢dopmynupoBarh COOBITHS: MEpeceueHue U OObeAMHEHUE AaHHBIX

COOBITHH, COOBITHE, TPOTHBOIIOJIOKHOE JAHHOMY COOBITHIO, TIOJIb30BaThCs
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auarpaMMamMu Oisiepa ¥ (GOpPMYJION CIOXKEHUS BEPOSTHOCTEM NpH pELICHUU
3a/1a4.

OnepupoBaTh MOHATHSMH: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOIUTh BEPOSITHOCTU C IIOMOLIBIO IMPABUJIA YMHOXCHHUs, C IIOMOLIBIO JIepeBa
CIIly4alHOTO OIIbITA.

[IprMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IPU PEIICHUH 3a71au.
OnepupoBaTh MOHATHUSMU: WCHBITAHWE, HE3ABUCHUMBIE HCIHBITAHUS, CEPUS
UCIBITAHUM, YCNEeX WU Heydaya; HaXOAUTh BEpPOSTHOCTH COOBITUH B Cepuu
HE3aBUCUMBIX UCIIBITAHUH JI0 MIEPBOTO yCIeXa; HAXOAUTh BEPOSATHOCTU COOBITUN B
CepUM UCIbITaHuN bepHysuim.

OnepupoBaTh NOHATHUAMU: CllydailHas BEIUMYMHA, PACIPENEICHHE BEPOSITHOCTEM,
arpaMma pacrpeiesIeHusl.

11 xaace

CpaBHUBAaTh BEPOATHOCTH 3HAYEHUHN CIIy4ailHOW BEIWYMHBI 110 PACIpPENEIICHHUIO
WIHM C TIOMOILBIO AUArpaMM.

OnepupoBaTh MOHATHEM MATEMaTHYECKOIO OKUJAHUS; MPUBOIUTH IPUMEPHI, KaK
IPUMEHAECTCA MaTeMaTu4eCcKoe OXKHUAAHUE CIy4aliHOW BEJIIMYMHBI HAXOAUTH
MaTEMaTHYECKOE OKUIAHUE 10 JAHHOMY PacCIpeeIICHUIO.

HmeTs npencTaBieHue 0 3aKOHE OOJIBIINX YHUCET.

NwmeTth npencrasieHre 0 HOPMaJIbHOM PaCpEICIICHUN.

B denepanpHBIX W pPErHMOHANBHBIX NIPOIEAYypax OIECHKH KadecTBa oOpa3oBaHUS
HCIIOB3YyeTCsl  TepedeHb  (KoaumduKaToOp) paclpelelieHHBIX 10  KjiaccaMm
MPOBEPSAEMBIX TPeOOBaHUH K pe3ysIibTaTaM OCBOSHHS OCHOBHOM 00Opa3oBaTeIbHOM
porpaMMBbl  CPEAHEr0 OOINEro 00pa30BaHUS W JIJIECMEHTOB COACPKAHHUS II0

MaTCMaTHKE.

[TpoBepsieMble TpeOOBaHUS K Pe3yibTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOI porpammel (10 kiacc)
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Kox

[IpoBepsieMble NpPEOMETHBIE PE3YJIbTATBl OCBOCHUS OCHOBHOU

MIPOBEPSIEMOT0 | 00pa30BaTEIBLHON MTPOTrpaMMBbl CPETHEr0 O0IIEro 00pa3oBaHUs
pe3ynbpTaTa
1 Yucna 1 BRIYUCICHUS
OnepupoBaTh TOHATUSMHU: pPAIMOHAIBHOE W JCHCTBUTEIBHOC
1.1
YKCJI0, OOBIKHOBEHHAS U JCCATUYHAS IPOOb, MPOIICHTHI
BeimosiHATh  apudMeTHUecKre orepanuu ¢ paluoOHAIBHBIMUA U
1.2
JNEHCTBUTEITLHBIMY YHCTIAMHU
BBITIOJIHATE  TPUOVOKCHHBIC BBIYHMCIICHUS, HCIIONB3Ys TIpaBHIIa
1.3
OKPYTJICHHS, JIeJIaTh IPUKUAKY M OLICHKY PE3yJIbTaTa BEIYMCICHUH
OnepupoBaTh TOHATHSIMH: CTCIICHb C IIEJBIM ITOKa3aTelieM,
CTaHIapTHas (opMa 3amucu JACHCTBUTEIBHOTO YHCIA, KOPEHB
1.4 HATYpaJlbHOW CTEMEeHU; WCIIOJIh30BaTh MOIXOASIIYyI0 (opmy
3aIACH JACHCTBUTEIBHBIX YUCEI IS PEIICHUS MTPAKTHIECKHUX 33724
Y TIPE/ICTABIICHUS TAHHBIX
OnepupoBaTh TOHITHSAMH: CHHYC, KOCHHYC W  TaHIEHC
1.5 IPOU3BOJIBHOTO YTJIa; WCIIOJIB30BATh 3aMUCh MPOU3BOIBHOTO YIJIa
4yepe3 o0paTHbIE TPUTOHOMETpUYEeCKUe (PyHKIIHH
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
2.1 1eJI0e, PalMOHAIBHOE, UPPAIMOHATHHOE YpaBHEHNE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHCHHE
BeimonHaTh mpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBHIPAKCHUH U
2.2
pemaTh TPUTOHOMETPUIECKIE YPAaBHCHHUS
2.3 BremmonHATh  mpeoOpa3oBaHWs  MENBIX,  PAllMOHANBHBIX U
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HppanroOHaJIbHbBIX BBIpa)KeHI/II\/’I H pelIaTb OCHOBHBLIC THUIIBI LECJIbIX,

PAlMOHAJBHBIX U UPPALIMOHAIBHBIX YPABHEHUNM U HEPABEHCTB

[IpuMeHATP  ypaBHEHMST W HEPABEHCTBA  JUISI  PEUICHUSA

2.4 MaTeMaTHUYECKUX 3aJlad W 3a/1a4 U3 Pa3IudHbIX o0JlacTeil HAYyKU U
pEANBbHOU )KU3HU
MonenupoBath peajlbHbIe CUTyalluM Ha S3bIKe  alnreOphl,
COCTaBIIATh BBIPAKCHHSI, YPAaBHCHHS, HEPABEHCTBA IO YCIIOBHIO
2.5
3aJayd, HCCIEAO0BATh TOCTPOCHHBIC MOJICIH C HCIOJIb30BaHUEM
anmnapara anreopsl
3 ®OyHKIUHU U TpaduKu
OnepupoBaTh MOHATUAMU: (PYHKITUSA, CIIOCOOBI 3aaHus (PYHKITUH,
3.1 o0sacTh omnpeeNieHuss 1 MHOXKECTBO 3HaUeHUH (DyHKIMH, Tpaduk
GbyHKIMM, B3aMMHO 0OpaTHbIe (hYHKITUU
OnepupoBaTh MOHATUSMH: YETHOCTh W HEYETHOCTb (PYHKIIUH,
3.2
HYTU QYHKIUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA
3.3 Hcnons3oBaTh rpaduku GyHKIUH 1S pEIICHUS YpaBHEHU
Crpouth U unTaTh rpaduKyd JUHEWHOW (PYHKIIMH, KBaJIpaTUUYHOU
3.4
byHKIIMHU, CTENIEHHON (DYHKITUH C IIEJIBIM TToKa3aTeaeM
Hcnonb3oBaTh rpaduku GyHKIUN 71 UCCIETOBAHUS TIPOIIECCOB U
3aBUCUMOCTEH TIpH pEIICHWH 3a]ad W3 JPYTuX yueOHBIX
3.5
NpeIMETOB W peajbHOW JKW3HHW, BBIpaXaTh (opmynamu
3aBUCUMOCTH MEKy BEIIMUNHAMU
4 Havana Mmarematnueckoro anammsa
OnepupoBaTh MOHATUSIMHE: TTOCJICIOBATEIHLHOCTD, apuMeTHIecKas
4.1

U rCOMCTPpHUYICCKAA IIPOIrpeCCUU
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OnepupoBaTh MIOHATHUSIMMU: OECKOHEUHO yObIBaroIIast

4.2 reoMeTpuYecKass Mporpeccusi, cymMma OECKOHEYHO YyObIBaroIIEH
FEOMETPUYECKON MPOTrpeccuut
4.3 3ajaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOaAMU
Hcnonb30BaTh CBOWCTBA ITOCIEA0BATEIILHOCTEN U NIPOIPECCUN IS
4.4
pelieHus pealibHbIX 3aJ]1a4y MPUKJIAHOTO XapaKTepa
5 MHoO»xecTBa U JIOTHKa
OnepupoBaTh  TMOHATUSIMU:  MHOXECTBO,  OMNEpallid  HaJ
51
MHOKECTBAMHM
Hcnonp30BaTh  TEOPETHMKO-MHOXXECTBEHHBIM  ammapar  JJIs
5.2 OTMCAHUs PealbHBIX MPOIIECCOB W SBJICHUMN, TIPHU PEIICHUU 3a]a4
U3 IPYTUX y4eOHBIX MMPEAMETOB
OnepupoBaTh TMOHSATUAMH: OIpPEICICHUE, Teopema, CIEICTBUE,
5.3
JI0Ka3aTeIbCTBO
6 Teopust BEpOSITHOCTEN M CTATUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI
OnepupoBaTh MOHATUSAMH: CpelHee aprupMETUYECKOe, MeIuaHa,
6.2 HauOoJbIIee, HAUMEHBIIIEE 3HAYCHHE, pa3MaxXx MacCHUBa YMCIOBBIX
TTAHHBIX
OnepupoBaTh MNOHATUAMH: CIYYalHBIM HSKCHEPUMEHT (OMBIT) U
CiIy4aiiHoe CcOObBITHE, B3JIEMEHTapHOe COOBITHE (dIeMEHTapHBIN
UCXOJ) CIYy4alHOTO OMBITA; HAXOJUTh BEPOSTHOCTH B OIBITAX C
6.3

PaBHOBO3MOXHBIMHU CJ'Iy‘-I&fIHBIMH CO6I>ITI/I$IMI/I, HaXoOuTh H
CpaBHHUBATh BCPOATHOCTH COOBITHH B HN3YyUYCHHBIX CJ'Iy‘-I&fIHBIX

AKCIIEPUMEHTaX
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Haxomute u  QopMynupoBaTh COOBITHS: TEpECEUCHUE U

00bEeIMHEHUE JAaHHBIX COOBITUH, COOBITHE, MPOTUBOIOIOKHOE

6.4

JAHHOMY COOBITHIO; TMOJb30BaThCAd JUarpaMmamu Oujepa u

(GopMyIOl CI0KEHUS BEPOSTHOCTEH MPHU PEIICHUH 3a/1a4

OnepupoBaTh MOHATUSMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE
6.5 COOBITHS; HAaXOAMTb BEPOSATHOCTH C I[OMOILIBIO  IpaBuja

YMHO>KEHHS, C TOMOILBIO JIepeBa CIy4alHOTO OMbITa

[IpyMeHsATh KOMOMHATOPHOE MPABWIIO YMHOXKEHHUS IMPHU PELIEHUU
6.6

3a/a4y

OnepupoBaTh MOHATUSMU: UCTIBITAHUE, HE3ABUCUMBIEC UCTIHITAHUS,

cepusl HUCIBITAaHWM, ycmeX M HeyAada; HaXOIUTh BEPOSTHOCTH
6.7

COOBITHI B CEpUM HE3aBUCUMBIX HCIBITAHUN /0 MEPBOTO ycrexa,

HAXOAUTh BEPOSITHOCTU COOBITHI B CEpUM HCTIbITAaHUN bepHyIu

OnepupoBaTh MOHATUSMHU: CIIy4allHas BEJIWYWHA, PacIpeicieHue
6.8

BEPOSITHOCTEN, Uarpamma pacrpeaeacHus
7 I'eometpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, NIPAMas, INIOCKOCTh

[IpuMeHATE aKCMOMBI CTEPEOMETPUM U CIEJICTBHUA U3 HUX INPH
7.2

pELIEHNN F€OMETPUUYECKHX 3a]1a4

OnepupoBatb HOHSTHAMMU: MapajuiebHOCTh u
7.3

NEPIEHIUKYIAPHOCTD MPSMBIX U INTIOCKOCTEN

KnaccudpuimpoBaTh  B3aMMHOE  PACIONOXKEHHE MPAMBIX U
7.4

IJIOCKOCTEN B MPOCTPAHCTBE

OnepupoBaTh MOHATUSIMU: ABYTPAHHBIM YroJ, FpaHU JABYTPAHHOTO
7.5

yria, pedpo ABYIpPaHHOrO yrjia, JIMHEHHBIM Yrosl JBYTPaHHOTO
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yIi1a, rpagycHas Mepa JBYTPaHHOIO yIJia

7.6

OHGpI/IpOBaTb IIOHATHUAMMU. MHOTOI'PaHHHUK, BBIHYKHBIﬁ u
HeBBIHYKHBIﬁ MHOI'OTpaHHHUK, DJICMCHTBI MHOTOI'PaHHUKA,

HpaBHHBHBIﬁ MHOT'OI'paHHHK

7.7

Pacno3HaBaTth OCHOBHEIC BUAbBI MHOTI'OI'paHHHUKOB (nnpaMHz[a,

npu3Ma, IpsIMOYTOJIbHBIN Mapasuienenumnen, Kyo)

7.8

KJ’IaCCI/I(I)I/ILII/IpOBaTB MHOT'OTPaHHUKH, BBI6I/Ipa$I OCHOBaHUA OJIA
KJ'IaCCI/I(I)I/IKaHI/II/I (BBIHYKJ]BIC N  HCBBIITYKJIBIC MHOTOI'PAHHHUKH,
IMPpaBUJIBHBIC MHOI'OT'PAHHUKH, IIPAMBIC W HAKJIOHHBIC IIPU3MBI,

napasiyIesIeTUIe bl

7.9

OHGpHpOBaTB INOHATUAMMN. CCKyl1ad IIJIOCKOCTB, CCUCHHUC

MHOT'OTPaHHHUKOB

7.10

OOBACHATH MMPpUHOUIIBI TTOCTPOCHUA CEUYCHUM MHOI'OTPaHHHUKOB,

HCIIOJIB3YyA MCTO CJIICOIOB

711

Crpouth ceyeHUs MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBIIOJIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX

dburyp: BUa CBEpXy, COOKY, CHU3Y

7.12

Pemats 3aJa4M Ha HaXO0XKIACHUC TI'COMCTPHUYCCKHX BCIWYHH IIO
06pa3uaM HJIA AJITOPpUTMaM, IMPUMCHAA U3BCCTHBIC aHAJINTHICCKHUC
MCTOABI IIPpHU PCIICHHHN CTAHAAPTHBIX MATCMATHYCCKHX 3adad Ha
BBIYUCJIICHHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH HO
HpHMOﬁ, OT TOYKH 10 IINIOCKOCTH, MCXKAY CKPCIIUMBAOIMHUMHCA

IIpAMBIMHA

7.13

Pemats 3aJa4 Ha HaXO0XIACHUC TI'COMCTPHUYCCKHX BCIWMYHH IIO
06pa3uaM HJIKX aJIrOpUTMaM, MMPpUMCHAA U3BCCTHBIC aHAJINTUYICCKUC

MCTOAbI IIPpHU PCIICHHMH CTAHAAPTHBIX MAaTCMATHYCCKHX 3aJa4 Ha
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BBIYHUCIICHUC YIJIOB MCKAY CKPCIIUBAIOMIUMMUCA IIPAMBIMHU, MCKIY

HpHMOﬁ H INIOCKOCTBIO, MCIKAY IINIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

7.14

Boruucnsate 00beMbl M TJIOMAAM MOBEPXHOCTEH MHOIOTPAaHHUKOB
(mpu3ma, mnMpamMuga) € TMOpUMEHEHUEeM (OpMyJ, BBIYUCIATH
COOTHOILIEHHUS MEXIYy IUIOMAASIMH TOBEPXHOCTEH, OO0BeMaMu

HOI[O6HBIX MHOT'OI'PaHHHUKOB

7.15

OHGpI/IpOBaTB MOHATUAMU: CUMMCTPUA B IIPOCTPAHCTBEC, LCHTP,

OCb U INIOCKOCTb CUMMCTPHUH, LICHTP, OCh U IIJIOCKOCTH CUMMCTPUHU

burypol

7.16

N3BnekaTp, IpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(OPMAIUIO
0 IPOCTPAHCTBEHHBIX FEOMETPUYECKUX dburypax,

MPpCACTABIICHHYIO HAa YCPTCIKAX U PUCYHKAX

7.17

[TpumensTh reoMeTpudecKue (dakThbI LTSI pelIeHHUS
CTEPEOMETPUUECKUX 3a/lay, MPEJIoiaralouuXx HECKOJIbKO IaroB

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

7.18

[IpuMenATs pOCTEUIIME MPOTPAMMHBIE CPEICTBA U SJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPHUECKUX

3a1ay

7.19

[IprBoAMTE mpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJE U KU3HU, PACIIO3HABATH NPOSBICHUE 3aKOHOB T'€OMETPUU

B UCKYCCTBE

7.20

[IprMeHAT, TONYYEHHBIE 3HAHWUS HA MPAKTUKE: AHAIU3UPOBATH
pealibHbIE CUTyallMM W TPUMEHATh W3YyYEHHBIE TIOHATUS B
poliecce MOUCKA PELICHHUs] MAaTeMaTU4YeCKH CHOpMyIHpPOBAHHOUN
npoOJieMbl, MOJECIUPOBATh pEAJbHbIE CHUTyallUM Ha  S3bIKE

IrcoOMCTpPHH, HCCICAO0BATH IIOCTPOCHHEBIC MOACIIN C
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VCIIOJIb30BAHUEM T€OMETPUUYECKHUX TOHSATHM U TEOpEM, ammapara
anreOpbl, pemarh MNpPaKTUYECKUEe  3aJadyd, CBA3aHHBIE C

HaXOXJICHUCM I'€COMCTPUUCCKUX BCIIMNYNH

[IpoBepsemble anemMeHTsl coaepxanus (10 kmacc)

Kox

[IpoBepsieMblid 3IIEMEHT COIEPKAHUS

Yucna U BBIYUCIICHUS

1.1

Pannonansieie uucna. OOBIKHOBEHHbIE W JECATUYHBIE Jpo0w,
NPOLIEHTHI, OECKOHEYHbIE TMEPUOJUYECKHE IpoOu. Apudpmerndyeckue
orepalyyd C PalUOHAIBHBIMU YHCIIAMH, MPeoOpa3oBaHUs YHCIOBBIX
BelpakeHud. [lpumenenue napobGeli W TPOLEHTOB JUIsl  pELICHUs

MMPUKIIAJHBIX 3a1a4 U3 PA3JINYHBIX OTpaCHeﬁ 3HAHUHN U pCaHBHOﬁ KU3HHU

1.2

I[eﬁCTBPITGHBHI)IG qucJiia. PaHI/IOHaJIBHBIG U HppPalUOHAJIBHBIC YHCJIA.
ApI/I(bMeTI/I‘IGCKI/IG orcpanuu C I[GﬁCTBI/ITGJIBHBIMPI qucCJIaMH.
HpI/I6J'II/I>K€HHI>I€ BBIYUCIICHHUA, IIpaBWJIa OKPYIJICHUA, IIPpUKUIKA H

OLICHKA pe3yJIbTaTa BBIYUCICHUN

1.3

Crenenr c 1ensiM mokasareneM. CrangapTHas ¢dopma 3amucu
NEeHCTBUTENIBHOTO unciia. Vcronp3oBaHue MOAXOAAIIeH (OpMbl 3ammucu
JNEUCTBUTENBHBIX YMCEI JUIl PEIICHUS MNPaKTUUYECKUX 3alad M

IMpCaACTaBJIICHUA JaHHBIX

1.4

ApudmeTnyeckuii KOpeHb HaTypaldbHOW cremeHu. JlectBus ¢

apu(PpMETHICCKUMU KOPHSIMHU HATYypPaTbHOW CTETICHH

1.5

CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO aprymMeHTa. ApKCHUHYC,

APKKOCHHYC, APKTaHI€HC YUCIOBOI0 apryMeHTa

YpaBHEHHUS U HEPABEHCTBA
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2.1

ToxzaecTBa U TOXKIAECTBEHHbIE MPEOOPa30BaAHUS

[IpeoOpa3oBaHue  TPUTOHOMETPUYECKUX  BbIpaxkeHUl. OCHOBHBIC

2.2

TPUTOHOMETPUUYECKHE POPMYITBI

YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHHE HEPABEHCTBA.
2.3

Meton uHTEpPBANIOB
2.4 Pemenue nenpix v 1poOHO-paIMOHATBHBIX YPABHCHUH M HEPABCHCTB
2.5 Pemenue uppaninoHaIbHBIX YPaBHCHUI U HEPABEHCTB
2.6 Pemenue TpUroHOMEeTPUICCKUX ypaBHCHHM

[TpuMeHeHne ypaBHEHUH W HEPABEHCTB K PEIICHUI0 MaTEMaTHYCCKUX
2.7

3a/1a4 U 3a71a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peabHOM )KU3HU
3 OyHKIUU U TpadUKu

OyHkuus, cnocoOwsl 3afanus ¢ysHknuu. ['padux dyHkumuu. B3anmHO
3.1

oOpatHble QYHKITUU

OO6nactp ompeneneHUuss W MHOXKECTBO 3HaueHWd ¢GyHkuud. Hynum
3.2 byakmun. [IpoMeXyTKH 3HAKOIMOCTOSHCTBA. YETHBIE U HEYCTHBIC

byHKIIN

CrenenHas (QyHKIMS C HaTypaJbHBIM M IENBIM TOKazaTeneM. Ee
3.3

cBoiicTBa u rpaduk. CBoicTBa U rpad K KOPHS N-OW CTEIIEHU

TpuronoMmerpudeckas OKpyKHOCTb, OTIPEIETICHUE TPUTOHOMETPHUECKIX
3.4

(GYHKITUH 9UCIIOBOTO apryMEHTa
4 Havana MmaremaTtnueckoro aHammsa

IlocimegoBaTeIbHOCTH, CHOCOOBI  3aJaHHMSA  IIOCJIEAOBATEILHOCTEH.
4.1

MOHOTOHHBIC IIOCJICA0BAaTCIBHOCTH
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4.2

Apudpmernyeckas © TeoMeTpuyeckas mporpeccud. beckoHedHO
yObIBatoass reomerpuyeckas mporpeccus. Cymma  OECKOHEUHO
yObIBaoleld reomerpuueckoi mporpeccun. dopmyna  CIOKHBIX
IpOLEHTOB. Mcnonb30BaHNe MPOTPECCUU ISl PELICHUS PEATIbHBIX 3a7a4

HPUKIATHOTO XapaKTepa

MHoOXecTBa 1 JIOTUKA

5.1

MHO}KGCTBO, orcpanMni Haa MHOKCCTBAMU. I[HarpaMMBI 9ﬁnepa -
Benna. HpI/IMeHCHI/IC TCOPCTUKO-MHOXCCTBCHHOI'O  allllapaTa IJId
OonrcCaHusA PpPCaJIbHBIX IIPOUCCCOB U HBHCHHﬁ, npu peuIiCHUM 3a1a4 U3

JIpYTuX y4eOHBIX MPEAMETOB

5.2

OHpe,HeJICHI/IC, TCOpCMaA, CICACTBUC, TOKA3aATCIILCTBO

TGOpI/I}I BepOHTHOCTGﬁ N CTaTHUCTHUKA

6.1

[IpencraBnenne AaHHBIX C MOMOIIBI0 Tabuui U guarpamm. CpenHee
apupMeTHIeCKOoe, MeAuaHa, HauOoJIblliee W HaWMEHbIIEe 3HAYCHUS,

pa3Max, IMCIepCUs U CTaHAapPTHOE OTKIIOHEHHE YMCIOBBIX HA0OpOB

6.2

CnyvaiiHple  DKCIIEpUMEHTHI  (OMBITBI) W CIOydYalHBIE  COOBITHS.
DneMeHTapHbIe COOBITHS (MCX0/IbI). BeposSTHOCTH ClTydyaiflHOTO COOBITHS.
bnu3zocTte 4acTOTBl U BEPOSTHOCTH COOBITHH. CiaydallHbIE OIBITHI C
PaBHOBO3MOXXHBIMH ~ DJIEMEHTAapHBIMU  COOBITHUSIMH.  BeposiTHOCTH

COOBITHH B OIBITaX C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA COOBITUSIMH

6.3

Oneparuu HaJ COOBITHSIMU: MepeceueHue, 00BeTUHEHUE,
IPOTUBOMOJIOKHBIE cOObITHS. [narpammsl Ditnepa. Dopmyna crnoxxeHus

BEPOSITHOCTEN

6.4

VYcioBHas ~ BEpOATHOCTh.  YMHOXEHHE  BepoATHocTel.  JlepeBo
ciaydaitHoro  skcnepuMenTta.  @Dopmyna  NONMHOM  BEPOSITHOCTH.

HezaBucumebie coObITHSA
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6.5

KomOunaropaoe mnpaBuno ymHoxkeHus. IlepecraHoBku u (axTopua.

Yucno coueranuil. Tpeyronsauk [lackans. ®opmyna 6uHoma HeroToHa

6.6

bunapublii cnydaliHbld  ONBIT (MCHBITAaHUE), YycleX MW HeyJaya.
HesaBucumeie ucnpitanus. Cepusi HE3aBUCUMBIX UCTIBITAHHUM 10 IEPBOTO

ycnexa. Cepust HE3aBUCUMBIX HCTIBITAHUN bepHyum

6.7

Cnyuaitnas BenuuuHa. PacnpeneneHune BeposiTHOCTed. Jlmarpamma
pactipenenenus.  [Ipumepsl  pacnpeneneHuili, B~ TOM  YHUCJE

reOMCTPHUICCKOC U OMHOMMAJIBHOE

I'eomerpus

7.1

OCHOBHBIEC TIOHSATHS CTCPCOMCTPUHN. Tqua, nmpsAaMasa, IJIOCKOCTD,
IMPOCTPAHCTBO. IlonsTue 00 AKCHMOMAaTHYCCKOM IMOCTPOCHUHU

CTCPCOMCTPUN: AKCUOMBI CTCPCOMCTPUU U CIICACTBHA U3 HUX

7.2

B3anMHOE pacronokeHue MNpsMbIX B MPOCTPAHCTBE: MEpPECEKaAOIIHecs,
napajuieJIbHbIE U CKpeluuBaromuecs npsmMsie. [lapamienbHOCTh IPSIMBIX
U IUIOCKOCTEW B MPOCTPAHCTBE: NapalielbHbIE IPSIMbIE B TPOCTPAHCTBE,
NapajieIbHOCTh TPEX MPSIMBIX, NapaJLIEIbHOCTh NPSIMOM U MIOCKOCTH.
Vel ¢ CcoOHampaBI€HHBIMH CTOPOHAMH, YIOJl MEXAY MpPSIMBIMU B
MIPOCTPAHCTRE. [TapannensHOCTH IJTOCKOCTEM: MapajuieIbHbIC
IUIOCKOCTH, CBOMCTBA MapajUlelbHBIX IUIocKocter. IIpocreitmue
NPOCTPAaHCTBEHHbIE  (PUTyphl HA  IJIOCKOCTH:  TeTpa’np, Kyo,

napajieNielumne 1, MoCTPOEHUE CEYEHUI

7.3

[lepieHAUKYISIPHOCTG NOPSIMOA M IUIOCKOCTH: NEPIEHINKYJSPHbBIC
IpsIMbIE B MPOCTPAHCTBE, MPSAMBIE MapalIeIbHbIE U NEPICHIUKYISIPHBIC
K IUIOCKOCTH, NMPHU3HAK MEPIEHAUKYISIPHOCTU MPAMOM M IUIOCKOCTH,
TeOpeMa O MpAMOM MNEPHEHAUKYISIPHOW IUIOCKOCTH. YTIJIbl B
MIPOCTPAHCTBE: Yroj MEXAY NPSMOU M INIOCKOCTBIO, ABYIPaHHBINA YToJl,

JMHEWHBIN yroJl JIBYTpaHHOro yria. l[lepneHaukynsp M HaKIOHHBIE:
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pacCTOsSsHHE OT TOYKHM 1O IUIOCKOCTH, pAaCCTOSHHME OT NPSAMOM 10
IJIOCKOCTH, TPOEKLIMs (QUIyphl Ha IUIOCKOCTh. lleprneHnukynspHOCTB
IJIOCKOCTEN: MPU3HAK NEPIECHIUKYIAPHOCTH ABYX IIIOCKOCTEN. Teopema

0 TpeX NEPHEHAUKYJIIAPAX

7.4

[lonsiTHE MHOTOrpaHHWKA, OCHOBHBIE JJEMEHTHl MHOIOTpaHHUKA,
BBINTYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPaHHUKH, Pa3BepTKa MHOTOIpaHHUKA.
[Ipusma: n-yronpHas mpusMma, rpaHd U OCHOBAHUS MPU3MBI, TIpsSIMasl U
HAKJIOHHasT TpU3MbI, OOKOBas ¥ TIOJIHAs TIOBEPXHOCTh MPU3MBI.
[Napannenenunen, NpsMOYroJibHbIA Mapajliejenune] U ero CBOMCTBA.
[Tupamuma: n-yroyipHasi nUpamMuaa, TPaHU W OCHOBAHHWE ITHPAMMU/IBI,
OOKOBasi M TOJIHAS TIOBEPXHOCTh MUPAMUJIbI, IPABUIbHASI M YCEUEHHAas
nupamMuja.  OJEMEHThl  Opu3Mbl U nupamuabl.  [IpaBusbHbIE
MHOTOTPaHHUKU: TOHSATHE NPABUIBHOIO MHOTOIpPaHHUKA, MpaBUJIbLHAS
npu3Ma U MpaBuiIbHAs MMpamMuia, MpaBUibHAsS TPEYroJbHas MupamMuaa u
OpaBWIBHBIA  TeTpadap, Kkyo0. IlpeacraBienne o  NpaBUIBHBIX
MHOTOTpaHHUKAX: OKTadp, Jojaeka’ap U ukocadn CedeHus NMPU3MBI U

IMUpaMHuabl

7.5

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, IPSIMOIA,
IJIOCKOCTH. DJIEMEHThl CUMMETPUM B MUPAMHIAX, MapaijIeienuIenax,

IMPpaBUJIbHBIX MHOI'OT'PaHHHUKAX

7.6

Brruncienne 371eMEHTOB MHOTOTPAaHHUKOB: peOpa, IHUaroHaid, YIJIbIL.
[Tnomaasr OOKOBOW TOBEPXHOCTH U TOJHOM TOBEPXHOCTH MPSIMOM
NpU3MBbl, IO, OCHOBAaHW, TeopeMa O OOKOBOH IMOBEPXHOCTH
npsMoi mpu3Mbl. [lnomanes OOKOBOMl MOBEPXHOCTH W TOBEPXHOCTH
IPAaBWIBHOM IMHUPAMUIbI, TEOPEMA O IUIOMIAAM YCEYEHHOW MNUPaMHUJIBIL.

[Tonsitue 06 o6beme. OOBEM TUPAMHUIBI, TTPU3MBI

7.7

[Togo6ubIe Tema B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAASIMHU
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MOBEPXHOCTEH, 00beMaMu MOAOOHBIX Tell

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM porpammel (11 kiacc)

Kon [IpoBepsieMble TpeAMETHBIE PE3YJIbTATBl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOT0 | 00pa30BaTEILHON MTPOTrpaMMBbl CPETHEr0 O0IIEero 00pa3oBaHUs
pe3yabpTara
1 Uwucna v BEIYUCICHUS
OnepupoBaTh  MOHATUSIMU:  HATypajJbHOE, LEIOE  YHUCIIO;
1.1 WCIIOJIb30BaTh MPU3HAKU JEIMMOCTH LEJbIX YHUCEN, Pa3JIoKEHUE
Yyyciia Ha TPOCThIE MHOXKHUTEIH JJIsl PEIIEHUs 3a/1a4
1.2 OnepupoBaTh MOHSATUEM: CTEIEHD C PAIMOHAJIBHBIM MTOKAa3aTeIEM
OnepupoBaTh TOHATHSAMU: Jorapudm uucia, JOECATUYHBIE U
1.3
HaTypaJbHbIE JOTAPU(PMBI
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHSTH CBOWMCTBA CTENEHU ISl MPE0Opa30BaHUS BBIPAKEHUH,
ONEPUPOBATH  IMOHATUSIMHU:  [OKA3aTE€IbHOE  ypaBHEHUE U
2.1
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIbI IOKA3ATEJIbHBIX YPAaBHEHUHN
Y HEPaBEHCTB
Beimonnsate  mpeoOpa3oBaHus BBIPAKCHUH, coZepKaImx
jgorapuMbl;  ONEPUPOBATH  MOHSATHUAMH:  JIOTapU(DMHUECKOE
2.2
YpaBHEHHE W  HEPAaBEHCTBO;  pEIIaTh  OCHOBHBIE  THUIIbI
Jorapu(pMUYECKUX YPAaBHCHUI U HEPABEHCTB
Haxogute  pemenwus MTPOCTEUIIINX TPUTOHOMETPUYECKUX
2.3
HEPaBEHCTB
2.4 OnepupoBaTh MOHATHUAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHHU U €€
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peLIeHUE; HCIOJIb30BATh CUCTEMY JIMHEWHBIX YpPaBHCHUW I

PEIICHUS MPAKTUUICCKUX 3a1a4

2.5

Haxonute pemeHus nOpocTEHIINX CHUCTEM U COBOKYIITHOCTEU

palMOHAJIBbHBIX YPABHEHUI U HEPABEHCTB

2.6

MopaenupoBaTh peajibHble CUTyallud Ha sI3bIKe  alnreOphl,
COCTaBJISITh BBIPAXKEHUs, YPABHEHHUsI, HEPABEHCTBA U CHUCTEMBI I10
YCIOBUIO  3a/aud, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIH €

HCITIOJIb30BAHUCM aIlTlapara aJII‘e6pBI

OyHKIUHU U TpaduKu

3.1

OnepupoBaTh MNOHATUAMHU: TIEpUOANYECKas PYHKIIHS, TPOMEKYTKU
MOHOTOHHOCTH  (D)YHKIIMHM, TOYKH JKCTpeMyMmMa  (YyHKIIUH,
HauOoJblllee M HAUMEHbLIEEe 3HAUEeHUsI (PYHKLIUU Ha IPOMEXKYTKE;
UCNOJb30BaTh MUX JJI HCCIeAOBaHUSA (QYHKIMM, 3aJaHHON

rpaduKoM

3.2

OnepupoBathb TIOHATHSIMH rpaduku NIOKa3aTeJIbHOM,
Jorapu(pMUYECKON U TPUTOHOMETPUIECKUX (DYHKITHIA; H300pakaTh
X Ha KOOPJIWHATHOW TUIOCKOCTH M WCIIOJNIB30BATh JJISl PEIICHUS

YpPaBHEHUH U HEPABCHCTB

3.3

N300paxkath Ha KOOPIMHATHON TIJIOCKOCTH TpauKu ITUHEHHBIX
YPaBHEHHM U HCIIONH30BATh UX ISl PEIICHUS] CHUCTEMBI JIMHEWHBIX

YpaBHEHUU

3.4

Hcnonp3oBath rpaduku GyHKIUN 715 UCCIETOBAHUS TIPOIIECCOB U

3aBUCUMOCTEN U3 APYTrUX yUYE€OHBIX TUCIUILINH

Hauana maTemMaTH4ecKoro aHajamn3a

4.1

OnepupoBaTh MOHATUSIMU: HENpepbIBHAs (PYHKIHUS, TPOU3BOAHAS
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(YHKUUU; KCIONB30BATh FEOMETPUUYECKUN U (PU3UUECKUI CMBICI

IIPOM3BOJAHOM JUIs pELICHUS 3a1a4

HaxoauTe mpou3BOAHBIE AJIEMEHTAPHBIX (PYHKIUH, BBIUYUCIATH

4.2

MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (hYHKITUI

Hcnonw3oBaTh MPOU3BOJHYIO MJid HCCIEeNOBaHUS (YHKIMU Ha
4.3 MOHOTOHHOCTh ¥ JKCTPEMYMBI, MPUMEHATb  PE3YJIbTATHI

UCCJIEJIOBAHUS K TTIOCTPOCHHIO IPpaKOB

Hcnonb3oBaTh MNPOM3BOAHYIO ISl HAXOXACHUS HAWUITYYILIEro
4.4 pellieHusT B  MOPUKIAIHBIX, B TOM  YHUCJIE€  COLHUAJIBHO-

SKOHOMHUYECKUX, 3a7a4ax

OnepupoBaTh MOHATHAMU: IMEPBOOOpa3HAS W WHTErpas, MIOHUMATh
4.5

reOMETPUYECKUi U U3UUYECKUN CMBICI HHTErpasia

HaxonuTe mepBooOpa3Hbie AJeMEHTApHBIX (YHKUUNA, BBIYUCISATH
4.6

uHTerpai mno Gopmyne HetotoHa - JleliOuuma

Pemwlatb nmpuknagHele 3agayd, B TOM YHUCJIE COLUUAIBHO-
4.7 SKOHOMHYECKOT0 ¥  (U3MYECKOT0  XapakTepa, CpeIcTBaMu

MaTeMaTHYECKOTO aHaln3a
5 Teopust BEpOSITHOCTEN M CTATUCTHKA

CpaBHUBaTh BEpPOSITHOCTA 3HAYECHHM CIy4YallHOW BEJIWYUHBI 110
5.1

pacnpeeseHUIO Wi ¢ MMOMOIIBIO JUarpaMm

OnepupoBaTh NOHATUEM MAaTEMaTHYECKOTO OXKUIAAHUS, TPUBOAUTH

IPUMEPBI TOTO, KaK MPUMEHSETCI MaTEMAaTU4YECKOE OXXHJIAHUE
5.2

CIIy4YallHOM BEJWYMHBI, HAXOJUTh MAaT€MaTHUYECKOE OXKUJIAHUE 10

JTAHHOMY pacIpeaeICHUIO
5.3 Nmets npencTaBieHre 0 3aK0HE OOJIBIINX YHCE
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5.4

Hmeth MMpCACTABICHUC O HOPMAJIbHOM pPacCIIpCaACICHUN

6 I'eomerpus
OnepupoBaTh  TOHATHSIMH: [HJIUHAPHUYECKAs  MMOBEPXHOCTD,
oOpasymomue  IWIMHAPUYECKONM  TMOBEPXHOCTH,  IWJIHHID,
6.1
KOHHYECKast MOBEPXHOCTH, oOpazyromnire KOHHYECKOH
TIOBEPXHOCTH, KOHYC, cheprudeckasi IOBEPXHOCTh
6.2 Pacno3naBath Tena BpameHus (UIUHIP, KOHYC, cdhepa U map)
6.3 OOBICHATH CIOCOOBI MOTYYESHHS TeJl BpalleHUs
6.4 KnaccudunmpoBats B3aiMHOE paciionokeHue chepbl U TIOCKOCTH
OnepupoBaTh TIOHATHUSMHU: IIAPOBOM  CETMEHT, OCHOBaHHWE
6.5 CEerMeHTa, BhICOTa CErMEHTa, IAPOBON CIIOW, OCHOBaHHUE IIAPOBOTO
CJIOs1, BHICOTA IIAPOBOI0O CJIOSI, IIAPOBOM CEKTOP
Boruucnsars 00beMBbl M IUIONIANA MOBEPXHOCTEH TEJ BpaleHUS,
6.6
T€OMETPUYECKUX Tell C MPUMEHEHUEM (HOPMYIT
OnepupoBaTh MOHSATUSIMH: MHOTOTPAHHUK, BIUCAHHBINA B cdepy U
6.7 OTMCAHHBIA OKOJIO cepbl, cdepa, BNHUCaHHAS B MHOTOTPAHHHUK
WJIH TEJIO BpaIeHUS
BbIYuCHSITh COOTHOIICHUS MEXIY IUIOMIAJSIMUA TIOBEPXHOCTEH W
6.8
o0BeMaMu MOAOOHBIX Tel
N306paxkath m3ydaemble (GUTYpHl OT PYKH U C MPUMEHEHUEM
6.9
MIPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB
BeImotHATH (BEIHOCHBIC) TIOCKHAE YEPTEKHU U3 PUCYHKOB MPOCTHIX
6.10 00beMHBIX (QUTyp: BUJI CBEPXY, COOKY, CHHM3Y; CTPOUTH CEUCHUS

TCJI BpaliCHUA
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6.11

W3BnekaTh, HHTEPIPETUPOBATH U NMPEOOPA30BBIBATH MH(DOPMALUIO
0 IIPOCTPAHCTBEHHBIX Tr€OMETPUYECKUX ¢durypax,

IPEICTaBICHHYIO HA YepTeXax U PUCYHKaX

6.12

[IpumeHAaTH r€OMETPUYECKHE (dakThbI TUISL peneHus
CTEPEOMETPUUYECKUX 3a/ad, MPEIOoJaralonuX HECKOJIbKO IIaroB

pElIeHMs], €CJIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopme

6.13

OHGpI/IpOBaTB IMMOHATUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BoimoaHsaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHUA BCKTOPOB
U YMHOKCHUA BCKTOpPA HA YHUCIIO, 06’I)SICH$ITB, KaKMMU CBOMCTBaAMHM

OHM 00J1a1af0T

6.15

HpI/IMeHSITB IMPAaBHJIO MAPAJIICIICIIUIICAA TIPU CIIOKCHUU BCKTOPOB

6.16

OnepupoBaTh  MOHATHSAMHU:  JE€KapTOBbl ~ KOOPAWMHATHI B
IIPOCTPAHCTBE, BEKTOpP, MOXAYJb BEKTOPAa, PAaBEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpPA, Yroidl MEXKAY BEKTOpAMH, CKaJSpHOE
IIPOM3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE W  KOMIUJIAHAPHbIC

BEKTOPBI

6.17

Haxonute cyMMy BEKTOpPOB M NPOU3BEACHUE BEKTOpPAa HA YMUCIIO,
YTOJI MEXAY BEKTOPAMU, CKAIIPHOE MTPOU3BEICHUE, PACKIIAIBIBATh

BCKTOD I10 ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3ajmaBaTh IJIOCKOCTh YpaBHEHHEM B JEKAPTOBOM CHCTEME

KOOpJAHHAT

6.19

Pemate mpocreiiiue reomMeTpuyecKue 3aJadyd Ha NPUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAA

6.20

Pemats 3aJa4n Ha AJ0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHOIICHHU U

N HaXO0XICHHUC TI'COMCTPUYCCKHX BCIWYHUH IIO o6pa3uaM N
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ajlropurtMaM, IMIpPUMCHAA HM3BCCTHBIC MCTOAbI IIpU PCIICHUU

CTaHAAPTHBIX MAaTCMATHUUYCCKUX 3a/1a4

6.21

[IpuMeHATs mpocTere MPOrpaMMHBIE CPEACTBA U AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUNA CTEPEOMETPUUYECKUX

3aaa4d

6.22

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

B UCKYCCTBE

6.23

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTHKE: AHAIU3UPOBATH
peanpHbIE CHUTyallud W MPUMEHSATh MW3YYEHHbIE TIOHSATUSA B
npolecce MOoMcKa PelIeHus MaTeMaTU4ecKu CPOpMYIUpPOBAHHOMN
npoOJieMbl, MOJEIUPOBATh pealbHble CHUTyallUd Ha  S3bIKE
IrE€OMETPUH, UCCIIE0BATh IIOCTPOCHHBIE MOZEIH c
UCIIOJIb30BAHUEM I'€OMETPUYECKUX IOHATUH U TEOpEM, alapara
anreOppl, pemwaTh MpaKkTUUYECKUE  3aJlayd, CBSA3aHHBIE C

HaXO0XKJICHUCM I'COMCTPUYICCKUX BCIIMINH

ITpoBepsiemble a5emMeHThl coaepxkanus (11 kmacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIEPKAHUS

1 Yuciia v BBIYUCICHUS

1.1 HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH EIIbIX YHUCell
1.2 Crenens ¢ palmoHaNbHBIM NOKa3aTenaeM. CBOICTBA CTEEHU

1.3 Jlorapudwm uncna. JleciTHIHBIE U HATYpaTbHBIC JTOTAPUPMBI

2 VYpaBHEHUS U HEPABEHCTBA

2.1 [IpeoOpazoBaHue BhIpAKEHUI, COJIEpHKAITUX JTOTapUPMBbI
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[IpeoOpazoBaHue BbIpaKEHUMN, COJIEPIKAIIUX CTEIEHU C PallMOHATbLHBIM

2.2
MoKasaresieM
2.3 IIpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs] 1 HEPABEHCTBA
Cucrembl JNUHEHHBIX YypaBHEHUH. PelleHne npuKIagHBIX 3a7ad C
2.6
MOMOIIBIO CUCTEMBbI JIMHEWUHBIX YpaBHEHU
2.7 CucreMbl U COBOKYITHOCTH PAIIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
[IpumeHnenue ypaBHEHUN, CHUCTEM M HEPABEHCTB K PEUICHUIO
2.8 MaTEeMaTUYECKUX 3aJad M 3aJad U3 pazIU4HbIX oO0JacTel Hayku u
pEATBHOU KU3HU
3 OyHKIUU U TpadUKu
Oynkrus. Ilepuogunyeckue ¢yukuun. [IpomMexyTKH MOHOTOHHOCTH
3.1 byaknun. Makcumymbl W MUHUMYMBI (yHKIuu. HawmOonpinee u
HauMeHbIIIee 3HaueHNe QyHKIIMU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIMH, ©X CBOMCTBA U rpaduKu
3.3 [TokaszatenbHas u morapupmMudeckasi yHKIIUU, UX CBOUCTBA U Tpaduku
Ucnonb3oBanue rpadukoB GYHKIUNA IS PEIICHUS YpaBHEHUU W
3.4
JIMHEVHBIX CUCTEM
Hcnonp3zoBanue rpadukoB (QyHKIMN IS MCCIEAOBAHUS MPOILIECCOB U
3.5 3aBUCUMOCTEH, KOTOPHIE BO3HHKAIOT MPU PEHICHUH 3a7a4 W3 JAPYTHX
y4eOHBIX IPEIMETOB U PEATbHON KU3HU
4 Havaya MmatemaTtrueckoro aHammsa
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4.1

HenpepoiBubie GpyHkimu. MeTo nHTEpBAIOB JJIsl PEIICHUSI HEPABEHCTB

4.2

[IpousBonnast ¢ynkuuu. I'eomeTpuyeckuii M (HU3MUECKUH CMBICH

IIPOM3BOTHOM

4.3

[IpousBoanble 3iemMeHTapHbIX GQyHKUUA. Dopmynsl  HaxX0XKICHHS

POU3BOJIHON CyMMBbI, IPOU3BEACHUS U YACTHOTO (DYHKIIMMA

4.4

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ K HCCIICAOBAHNIO q)YHKHHﬁ Ha
MOHOTOHHOCTD u 9KCTPCMYMEI. HaXO)KI[CHI/IC HauOOJIBIIETO u

HaAaMMCHBIICT'O 3HAYCHMUA (byHKHI/II/I Ha OTPC3KE

4.5

HpI/IMeHeﬂl/Ie HpOI/ISBOJIHOﬁ T HAXOXKIACHUA HAWJTYUIICro PCIICHUA B
MMPUKIIAJHBIX 3ada4ax, I OIPCACICHUA CKOPOCTU IIPOUICCCa, 3aIaHHOI'O

dbopmymnoit uinm rpagukom

4.6

[TepBooOpa3znas. Tabnuia mepBooOpPa3HBIX

4.7

WNuterpan, ero reomerpudyeckuidi u (GU3MYECKUM CMBICI. Bbruucienue

uHTerpana mo Gopmyne HetoToHa - JleliOHuma

Teopust BEpOSITHOCTEN M CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIy4YalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXXHUJAHHUE, JUCIEPCUS U CTaHAAPTHOE OTKJIOHEeHue. IIpumepsl
IIPUMEHEHHSI MAaTEMAaTUYECKOr0 OXKHUAAHWs, B TOM YHCIE B 3aJadyax M3
MOBCEHEBHOM  KM3HU. MaremaTudyeckoe OXHUAaHUE OMHApHOU
CIIy4ailHOM BEJIMYMHBI. MaTemMaTnuecKkoe 0XKUJIAHUE CYMMBbI CIIyYalHBIX
BEJIMYMH. MaTeMaTHYECKOE 0KUJAHUE U JUCIIEPCHS] T€OMETPUUECKOTO U

OMHOMMAIIEHOTO PacTpeIeICHHHI

5.2

3aKkoH OONBIIMX YHCEI M €ro Pojb B HayKe, NMPUPOJE W OOIIECTBE.

Br100opouHbIit METOT KCCIEOBAHMI

5.3

[Iprmepsl HENPEPBIBHBIX CIIyYalHBIX BEIWYWH. [IoHATHE O MIIOTHOCTH
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pacnpeneneHus. 3ajadu, MPUBOASIINE K HOPMAJIIBHOMY paclpeesIeHHIO.

[loHsiTHE O HOPMAJIBHOM pacHpeieICHUU

I'eomerpus

6.1

Hununapuyeckas  MOBEPXHOCTb,  OOpa3ylollMe  HJIMHIPUYECKOU
NOBEPXHOCTH, OCh  UWJIMHIAPUYECKOW  IMOBEPXHOCTU.  Llmmmuap:
OCHOBaHMS M OOKOBas MOBEPXHOCTb, OOpa3yrolias U OChb, IUIOUIAAb

OOKOBOI M MOJIHOM TOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKONW MOBEPXHOCTH, OCh
U BEpIIMHA KOHMYECKOW moBepXxHOCTH. KOHYC: OCHOBaHME W BEPIIHHA,
oOpasyromiass U OCbh, IUIONIAJh OOKOBOM M TIOJIHOW IOBEPXHOCTH.
VYceueHHbIl KOHYC: 00pa3ylolue W BBICOTA, OCHOBaHHMS W OOKOBas

IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, TuaMeTp, TIoMAaab MOBEPXHOCTH CEPHI.
Bzaumnuoe pacrnonoxenue cepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh

K cdepe, Tuionaas chepol

6.4

N3o0paxxenne Tel BpalleHUs Ha IUIOCKOCTH. Pa3BepTka HWIMHApPA H

KOHYycCa

6.5

KoMOuHanum Ttenm BpalieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKONO cepbl, chepa, BMUCAHHAS B MHOTOTPAaHHUK, WA

TCJIO BpalllCHUA

6.6

[TonssitTne 06 o6beme. OCHOBHBIE CBOWMCTBA 00BeMOB Ten. Teopema 00
00beMe TIPSAMOYTOIBLHOTO MMapajiIe/IeUIIe/Ia | CJIeACTBUS 3 Hee. O0beM

IIAH]IPa, KoHyca. O0BbeM m1apa u Tionaab chepol

6.7

[Tomo6ubIe Tema B mpocTpaHcTBE. COOTHOIICHUS MEXAY IUIOMIAISIMHU

MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEI
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6.8

Ceuenus nmnuHapa (MapajuiebHO U MEPIEHIUKYISIPHO OCH), CEYEHUs
KOHyca (IIapajuleJIbHOE OCHOBAHMIO M IPOXOJSIIEE 4Yepe3 BEPILIMHY),

CEYeHMs 11apa

6.9

Bektop Ha minockocth M B mpocTtpaHcTBe. CIIOKEHWE U BBIYUTAHHE
BEKTOPOB. YMHOKECHHME BEKTOpa Ha uwucio. PasnoxeHue Bekropa IO
TPEM HEKOMIUIAaHApHbIM BekTopam. IlpaBwio mapasienenunena.
Pemienne 3amad, CBA3aHHBIX C NPUMEHEHHEM IPaBWI JACHCTBHUA C

BCKTOpPaMH

6.10

[IpsamoyronbHas cucremMa KOOpAMHAT B TMpocTpaHcTBE. KoopauHatsl
BekTopa. [Ipocrenimme 3anaum B KOOpAUHATAX. YTOJI MEXKY BEKTOPAMU.
CxansgpHoe TMpOW3BEICHUE BEKTOPOB. BBIUKCIEHUE YIIOB MEXKIY
OpsIMBIMH M TUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOHA MpH

PCHICHUHN I'COMCTPHUYCCKUX 3a/1a1

,HJ'IH MMPOBCACHUA CAUHOTO I'OCYAAPCTBCHHOI'O 3K3aMCHA II0 MAaTCMATHUKC (z[anee -

EI'D> mo maremarwke) HCHOJB3yeTCs mNepedeHb (KoaudukaTop) MpoBepseMbIX

TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEILHON MPOrpamMMBbI

cpenHero obiero o0pa3oBaHus M AIEMEHTOB cojepskanus. [Ipu nposenenuu EI'D

0 MareMaTHuKe 0a30BOr0 ypOBHS M3 TMepeuHs (KoauduKaTopa) BHIOMPAOTCS

MO3UIIMH, COOTBETCTBYIoIME (enepalibHON pabodeil mporpamMmMe MO MaTeMaTHKe

(6a30BBIN YPOBEHbD)

ITposepsiemble Ha EI'D mo MmaremaTuke TpeOboBaHuUs

K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIIbHON MPOTPAMMBI

cpeaHero ooimero oopa3oBaHus

Kon

[IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM OCBOCHUS

MPOBEPSIEMOI0 | OCHOBHOM  00pa30BaTEIbHON MpOrpaMMbl CpPEJHEro  OOIIEro

TpeOoBaHusa |0Opa30BaHMs
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Bnagenue wmeTogamMu 0Ka3aTeiabCTB, AJNTOPUTMAMHU  PELIEHUS
3amay; ymeHue (OpMYJIMpPOBATh M ONEPUPOBATH MOHITHIMMU:
OIlpe/ieNICHUE, aKCUOMa, TEOpeEMa, CIEACTBHE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE (POPMYIUPOBKU; MPUMEHATH HX;
yMeHue  (QOopMyIHpoBaTb O00OpaTHOE M  MPOTHUBOIOJIOKHOE
YTBEP)KJEHUE, NPHUBOJUTH  HPUMEPBl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ] MaTeMaTHUYeCKOM WHIYKIUHU; TPOBOIUTH
JI0Ka3aTeIbHbIE PACCY)KJICHUS TMpU pPEIIeHUH 3a7ad, OLEHUBATH
JIOTUYECKYI0 MPABUIIBHOCTh PACCYKJICHUW; yMEHHE ONepUpOBaTh
HNOHSATUSIMU:  MHOXECTBO,  IOJAMHOXECTBO,  OMNEpalMi  HaJ
MHOKE€CTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJig ONMCAHMs PEaIbHbIX MPOILECCOB U SIBJICHUN U TpHU
pEelIeHUH 3a/ad, B TOM YHCIE M3 JAPYTHX Y4eOHBIX MPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATUSAMU: Ipad, CBA3HBINA Ipad, AepeBo,
LUK, Ipad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U OINHUCHIBATh rpadbl
pa3IMYHBIMU CHOCO0aMH; MCIONb30BaTh Ipadbl MPH pPELIEHUU

3a1ay

YMeHue onepupoBaTh NOHATUSAMU: HATYPAIBHOE YHCIIO, LEJIOE
YUCJIO, CTEIEeHb C LENbIM II0KA3aTelieM, KOPEeHb HATypaJIbHOU
CTEIIEHU, CTENEHb C PAlUMOHAIBHBIM II0KA3aTeJIeM, CTEIEHb C
JEHCTBUTENBHBIM TTOKa3aTeNeM, JIoTapudm duciia, CHHYC, KOCHHYC
U TAHI€HC MPOM3BOJIBHOTO YMCJIA, OCTATOK II0 MOAYIIIO,
pallMOHANIBHOE YHWCIIO, HWPPALMOHAIBHOE YHCIO, MHOYKECTBA
HaTypaJbHbIX, LEJbIX, PAUUOHAJIBHBIX, JCUCTBUTEIIbHBIX YHCEN;
YMEHHUE UCIOJb30BaTh MPU3HAKH JAEIIUMOCTH, HAUMEHbBIINM 001U
JeIUTENb U HaMMEHbIllee o01iee KpaTHoe, anroput™ EBknuaa npu
pElICHUM 3a/Ja4; 3HAKOMCTBO C pa3jIMYHBIMH TO3ULIHOHHBIMHU
CACTEMaMHM CYHUCJICHHS; YMEHHE BBINOJHIATH  BBIYHCIICHUE

3HAYeHUH MW NpeoOpa3oBaHUsl BBIPAXKEHUW CO CTEHNEHAMH W
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norapudmamu, npeoOpa3oBaHus JTPOOHO-paIMOHATBHBIX

BBIPAKCHUI; yMEHUE OTIepUpOBaThH TOHATHUSIMU :
HOCJIEI0BATEIBHOCTb, apupmMeTnveckas nporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yObIBaroIIast
reoMeTpruecKas IPOTrpeccus; yMEHHE 3a/1aBaTh

IIOCJIEIOBATENIBHOCTH, B TOM YHCJIE C MOMOULIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHUE ONEpUpPOBATHh MOHITUSIMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE  KOMIUIEKCHBIE YHCJIA, MOAYJb U  apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3alucd KOMIUIEKCHBIX YHCEeN
(reomeTpuyeckas, TPUTOHOMETpUYECKass U anredpanueckas);
YMETh MPOU3BOAUTH apu(METUYECKHUE JEHCTBUS C KOMILIEKCHBIMU
YuClaMUu; NPUBOAUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX
YuCes; ONEpUpPOBATh MHOHATUSAMM: Matpuua 2 X 2 u 3 x 3,

OIIpCACINUTCIIb MaTPHUIIbI, FCOMCTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINUTCIIA

Ymenue OIEpPUPOBATH HNOHATUSMMU: palMOHaIbHbIE,
VppalrOHAJIbHBIE, [IOKa3aTebHbIE, CTEIICHHBIE,
JaorapupMUYecKue, TPUTOHOMETPUUECKUE YpaBHEHUS u

HEpPaBEHCTBA, UX CHCTEMbl; yYMEHHUE ONEPUPOBATH MOHITUSIMMU:
TOXJIECTBO,  TOXKJIECTBEHHOE  IpeoOpa3oBaHHME, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUN U HEPABEHCTB, PABHOCUIIBHOCTD
YPaBHEHUN, HEPABEHCTB M CUCTEM; YMEHHME pPEIIaTh YpPaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBbl C IIOMOIIBI pAa3IUYHBIX IPUEMOB;
peliatb ypaBHEHUs, HEPABEHCTBA WM CHUCTEMBbI C MapaMETpOM;
IIPUMEHATh YPaBHECHUS, HEPABCHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTHUYECKUX 3aJlad U 3a/1a4 U3 Pa3IudHbIX 00JlacTeil HAYyKU U

pEaTbHOU )KU3HU

YMeHue onepupoBaTh NOHATUSIMU: (PYHKIHS, YETHOCTh (DYHKIIUH,

MEPUOJNYHOCTD byHKIMY, OTPaHUYEHHOCTD byHKIMY,
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MOHOTOHHOCTb (DYHKLIHMH, 3KCTpEeMyM (YHKIHMH, HauOoJblIee U
HauMEHbLIEe 3HAYEHUS (PYHKUIUU HA MPOMEXKYTKE, HENpepbIBHASL
(GyHKUMSA, acUMNTOTHl rpaduka (QYHKUWW, [epBas M BTOpas
OpOU3BOJIHAA (DYHKIIMHU, T€OMETPUUYECKU U (PU3NYECKUU CMBICI
POU3BOJIHOM, MEpBOOOpa3Hasi, ONpPeAeICHHbII UHTErpal; yMEHUE
HaXOAUTh ACUMNOTOTHI rpaduka (QYHKIUU; yYMEHHUE BBIUUCIATH
IPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOIO U KOMIIO3UIUU
(GyHKUMN, HaXOoIWTh YypaBHEHHME KacaTelbHOM K Tpaduxy
(GYyHKIMU; YMEHHE HaxXOAUTh MPOU3BOAHBIE DJIEMEHTAPHBIX
GyHKIMA;  yMEHHE  HMCHOJIb30BaTh  NPOW3BOJHYIO  JUIS
UCCIIeIOBaHUs (PYHKIMH, HAXOAUTh HAUOOJBIINE U HAUMEHBIINE
3HaueHUd  (QYHKUUWA; CTPOUTh Tpa@UKU  MHOTOUJIEHOB C
UCIIOJIb30BaHUEM anmapaTa = MaTeMaTHYECKOTO aHaJn3a;
IPUMEHSATH IPOU3BOJHYIO JIUISl HAX0XKJIEHUSI HAWTYYIIEero peleHus
B IPUKIATHBIX, B TOM YHCIE COLUATBHO-I)KOHOMUYECKUX MU
¢u3nyeckux 3ajadvax; HaXOAMTh IUIOMAAU U 00BEeMbl (QUIYp C
IOMOIIIbIO MHTErpaia; MPUBOAUTH HPUMEPHl MaTEMaTHUECKOTO

MOJIETTMPOBAHMSI C TIOMOIIIBIO AU PepeHIInaIbHbIX YPAaBHEHHM

YMeHue omnepupoBaTh MOHATUSAMU: rpaduk GyHKIWU, OOpaTHas
byHKIMsA,  KoMmo3umus — GYyHKUMA, JUHEHHas — QyHKIus,
KBaZipaTU4yHas (YHKIUSA, palnyoHaNbHas (YHKIMS, CTEICHHAs
byHKIIAA, TPUTOHOMETPUUYECKHUE byHKITNH, oOpaTHbIC
TPUTOHOMETPUUYECKUE byHKIINY, MoKasaTeabHas u
norapupmudeckas  (GyHKOHHM; yMEHHE  CTPOUTh  Tpaduku
U3YYCHHBIX (YHKIUH, BBIMONHATH MpeoOpa3oBaHus TpauKoOB
GyHKIIMH, WCTONB30BaTh TpapUKHA ISl U3YUYEHUS MPOLECCOB U
3aBUCUMOCTEH, TpPU PEIICHHH 3adad W3 JAPYTUX y4eOHBIX
NPEeIMETOB W 3aJlad M3 PEalbHON >KM3HU; BBIpAXKaTh (hopmyaamu

3aBUCHUMOCTH MCXKAY BCIIMYMHAMH, HCIIOJIb30BaTh CBOMCTBA H
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rpaduku GyHKUMNA I pEIIeHUs] YpaBHEHUN, HEPABEHCTB U 3a/1a4
C mapameTpaMmH; HU300pakaTb Ha KOOPAUMHATHOW IUIOCKOCTHU

MHOJKECTBA PELLICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue peliath TEKCTOBBIE 3a7a4d Pa3HBIX TUIOB (B TOM YHUCIIE
Ha MPOIEHTHI, JOJW U YaCcTHU, HA JABUXKEHHE, pabOTy, CTOMMOCTh
TOBapOB W YCIyI, HAJOrH, 3aJa4yd U3 00JIaCTU YIpaBIEHUs
JUYHBIMU U CEMEWHBIMH (PUHAHCAMU); COCTABIATH BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA W HX CHUCTEMbl IO YCJIOBHUIO 3a/Ia4H,
UCCIIe1I0BATh MOJIy4YeHHOE perieHue u OIICHUBATH
paBAONOAOOHOCTh  PE3yJbTAaTOB;  YMEHHE  MOJEIUPOBATH
peanpHblE CHUTyalluM Ha S3bIKE MaTEMaTHKU, COCTaBJISATH
BBIPKCHUS, YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI 0 YCIOBUIO
3a/layu, HCCIEN0BaTh MOCTPOCHHBIE MOJIETH C HCIOJIb30BaHUEM

anmapara anreOpbl, HHTEPIPETUPOBAThH OJYYSHHBIN PEe3yJbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpellHee apuMeTHUEeCKoe,
MeJuaHa, HauOoJsibllleeé ¥ HaWMEHbIllee 3HAYeHUs, pa3Max,
JUCTIEPCHs], CTAaHJAPTHOE OTKJIIOHEHWE YHCIIOBOTO Habopa; yMeHUe
U3BIIEKAaTh, HHTEPIPETUPOBATH UH(POPMAIIHIO, TIPEICTABICHHYIO B
TabnuIax, Ha JauarpamMmax, rpadukax, OTpakarollyl0 CBOWCTBa
peaNbHBIX TPOIIECCOB W SBIICHMIA;, MPEACTABIATh, WH(OpMAIUIO C
MOMOIIBI0 TAOJIMIl W JMarpaMM; HCCIEAOBAaTh CTATHCTHYECKHE
JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TpadUuecKuX METOIOB H
ANIEKTPOHHBIX CPEJCTB; TPaPUUYECKH HCCIEAOBATh COBMECTHBIC
HAOJIFOICHHSI C TIOMOIIBIO JHAarpaMM pacCeMBaHUS W JIMHEWHOUN

perpeccun

YMeHne onepupoBaTh NOHATHUSAMUA: CIyYalHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHUE BBIUHUCIIATH

BCPOATHOCTD C HCIIOJIBb30BAHHUECM Fpa(l)I/I‘-IeCKI/IX MCTOOOB,
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OPUMEHATh (OPMYJIBI CIOXKEHUS W YMHOXXEHHS BEPOSITHOCTEH,
dopMmyny  monHOMl ~ BepositHocTH,  (Gopmyny  bepHymm,
KOMOUHATOpHbIE (aKThl U (OPMYJIbI; OLUEHUBATH BEPOATHOCTHU
peanbHbIX COOBITUH; YMEHUE ONEPUPOBATh MOHATUAMMU: CIydalHast
BEJIMYMHA, PpACIpEICICHHE BEpPOATHOCTEH, MaTeMaTU4ecKoe
O0KUJIAaHUE, IUCHEPCHUS W CTAHAAPTHOE OTKIOHEHHUE CIIyYallHOU
BEJIMYMHBI, QYHKIMH paCIPEeICHHs U TUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeJIbHOTO U HOPMAJbHOTO  pachlpeleieHuil; ymMeHue
UCII0JIb30BaTh CBOMCTBA U3YUYCHHBIX PACIIPEACICHUNA AJI PelieHus
3a/lay; 3HAKOMCTBO C MOHSTHSMU: 3aKOH OOJIBIIUX YUCEN, METObI
BBIOOPOYHBIX HUCCJIEJOBAHMM;, YMEHHWE MPUBOAUTH IPUMEPHI
NpOSIBIICHUS  3aKOHAa OOJBIIMX YHCEd B  MPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX; YMEHUE ONEPUPOBATH MOHITHUIMHU:
COueTaHue,  IEPECTAHOBKA, YHCIIO COYETAaHUH,  YHCIIO
nepecTaHoBOK;  OuHOM  HbloTOHa;  ymMeHHME  NIPUMEHSATH
KOMOMHATOpHbIE (aKThl M PaCCyKIEHUS [UIsl PELICHUs 3ajady;
OLICHUBAaTh BEPOSITHOCTU  peajbHBIX COOBITHI; COCTaBIATH
BEPOATHOCTHYIO MOJI€Ib W HMHTEPIPETUPOBATH IOJYYECHHBIN

pe3ysbTaT

YMeHne onepupoBaTh IOHATUSMH: TOYKA, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIia, IUIOCKUWA YIOJI,
JNBYIPaHHBIM  yIOJI, TPEXTPAHHBIM Yroji, CKPEIIUBAIOIIUECS
IpsIMbIE, MMAPAJUICIBHOCTh W TEPHEHAUKYISIPHOCTD IPSMBIX U
IJIOCKOCTEN, Yroia MEXAYy MPAMBIMH, YIoJI MEXAY NOpsIMOW H
IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PACCTOSHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PAaCCTOSIHUE MEKIY
IUIOCKOCTSIMHA; YMEHHME UCIOJIb30BaTh MPU PEHICHUU 3a1ad
U3y4YeHHbIE (PAaKThl U TEOPEMBI IUIAHUMETPUHU; YMEHHE OLCHUBAThH

pa3Mepsbl 00BEKTOB OKPYKaIOIIETro MHUPA; CTPOUTH
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MAaTCMaTUICCKHUEC MOACIIN C TIOMOIIBIO TCOMETPUICCKUX MOHSATUHN U

BCJIMYWH, PCHIATh CBA3aAHHBIC C HUMU IMPAKTUYICCKUC 3ada491

10

YMeHue omnepupoBaTh MNOHATHSAMU: IUIOMAAb (UTYphl, 00bEM
(Gurypbl, MHOTOIPaHHHMK, NpPAaBWIbHBIA MHOTOTPAHHHUK, CEYECHHE
MHOTOTpaHHUKa, KyO, mapajulesienunes, Mpu3Ma, MOUpamuia,
¢durypa u nOBEpXHOCTh BpallleHUs, LIMJIUHIpP, KOHYC, map, cdepa,
wionaab cdepsl, IIIOMAAb MMOBEPXHOCTU MUPAMUIbI, TMPU3MBI,
KOHYcCa, HUJIMHApA, o0BeM Ky0a, PSAMOYTOJIBHOT O
napajuieNieluIe1a, TMpaMu/bl, IPU3MbL, UINHAPA, KOHYCA, 11apa,
pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyca M  UWJIMHApA,
napajieJIbHble OCH WJIM OCHOBAaHMIO, CEUYECHHE IIapa, IMJIOCKOCTb,
Kacaromascs chepsl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, H300pakaTb MHOTOIPAHHHUKH, (QUTYpPBl U
NOBEPXHOCTH BpalIEHUs, UX CEUEHHS, B TOM YHUCJIE C MOMOUIbIO
ANEKTPOHHBIX  CPENCTB;  yMEHUE  MNPUMEHATH  CBOICTBa
reOMETPUYECKUX  (QUTyp, CaMOCTOSITENbHO  (OpMyIHUpPOBATH
OTpEeJNeNICHUs] U3y4aeMblX (UTyp, BBIABUTATh THIOTE3BI O
CBOICTBax W MpHU3HAKAX T€OMETPUYECKUX (UTyp, 00OCHOBHIBATH
WIK ONPOBEpraTh UX; YMEHHUE MPOBOJUTH KiIacCUPUKALUIO HUTYD
IO  pa3IUYHbIM  [pHU3HAKaM,  BBINOJHATH  HEOOXOAMMBIE

AOITIOJIHUTCIIBHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh TMOHITHUSAMHU: JIBUKEHHE B IMPOCTPAHCTBE,
napajjieabHbli  TEePEeHOC, CHUMMETPUS Ha IUIOCKOCTM H B
IIPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE MOA00HS, IOAO0OHBIC
buryphl; yMEHHE paclio3HaBaTh PaBHBIC W MOJ00HBIC (UTYDHI, B
TOM YHCJIE B TPHUPOJIC, MCKYCCTBE, apXUTEKType; HCMOJIH30BaTh
FeOMETPUYECKUE OTHOIICHUS TIPU PEIICHUH 3aJa4; HaXOJUTh

FEOMETPUYECKHE BEJIWYUHBI (JJIMHA, YroJ, IJIOa/lb, 00beM) MpHU
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pelIeHUM 3a71a4d U3 JIPYruX Y4eOHBIX MPEAMETOB M U3 pPEabHOM
KU3HU, YMEHHUE BBIYUCIISITH TEOMETPUUCCKUE BEIMYUHBI (IJIMHA,
yroi, IUIOMIaab, OOBEM, IUIOMIA]b MOBEPXHOCTH), HCIONb3YS
U3y4eHHBbIE (OPMYJIBI W METOAbI, B TOM YHCIIC: ILIOMAIb
MOBEPXHOCTH TUPAMUBI, NMPU3MBI, KOHYCa, NUIUHAPA, IUIOIMIA b
chepp; o0beM KybOa, MPSMOYTOJBHOTO TMapajuiesenurneaa,
MUPAMUJIBI, IPU3MBI, IWJIUHAPA, KOHYCa, IIapa; YMEHUE HAXOIUTh

OTHOIIEHHE 00BEMOB MOJOOHBIX QPUTYD

12

YMenue ONICpUPOBATL TIOHATUAMU. MPAMOYIOJIbHAA CHCTCMaA
KOOpAHWHAT, BCKTOP, KOOpAWHATBI TOYKH, KOOPAMWHATBI BCKTOPA,
CyYMMa BCKTOPOB, IIPOU3BCACHUC BCKTOpA HA YHUCIIO, PA3JIOKCHUC
BCKTOpa 11O 633140}7, CKAJLIPHOC IIPOU3BCACHHUC, BCKTOPHOC
MMPOU3BCACHUC, YI'OJI MCKAY BCKTOpAMH, YMCHHC HCIIOJIB30BATb
BGKTOpHBIﬁ )51 KOOp,III/IHaTHLIﬁ MECTOL JIIs PCUICHUSA

TCOMCTPHUUCCKUX 3a1a4 U 3a4a1 APYIUux y‘{€6HLIX npecamMecToOB

13

YMeHue BbIOMpaTh MOAXOASIIMA METOJ HJisi pelIeHUs 3aJauu;
NOHUMAaHHUE 3HAYMMOCTH MAaTEMaTUKU B M3YUYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB U SIBJIICHUI; YMEHHUE pPACIO3HaBaTh
NpOSIBJIEHUE 3aKOHOB MaTeMaTUKA B  HCKYCCTBE, YMEHHUE
IIPUBOJIUTH MPUMEPHI MATEMATUYECKUX OTKPBITUH POCCHUMCKOW WU

MHUPOBOW MaTEMaTUYECKON HayKH

[lepeyenb 31eMEHTOB coaepkaHus, npoBepsieMbix Ha EI'D

10 MaTCMaTHuKeC

Kon [IpoBepsieMblii 3JIEMEHT COJICpIKAHUS
1 Yucna » BBIYUCIICHUS
1.1 Harypanbnsbie u nensie uncia. [Ipu3Haku 1eTMMOCTH HETBIX YUCEI
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1.2

Panmonanbapie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE  ApoOH,

MPOIICHTHI, 0ECKOHEUHBIE MEPUOIUYECKHUE APOOHU

1.3 Apudpmernyeckuii KOpeHb HaTypaidbHOM cremeHu. JledcTBus C
apu(PMETHICCKUMHU KOPHAMHU HATYypPaIbHOW CTCIICHH

1.4 Crenenp ¢ muenbiM mokazateneM. CTeneHb ¢ palMOHATBHBIM
nokazateneM. CBOICTBa cTeleHU

1.5 CuHyc, KOCMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
apKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMEHTa

1.6 Jlorapudwm yncna. JlecsTUUHbIC U HATypaIbHBIE JIOTAPUPMBI

1.7 JlelicTBUTENIbHBIE qucIa. Apudmeruueckue onepanuu c
JCHCTBUTCIIBHBIMA YHCIIaMU. [IpUONMKCHHBIC BBIYUCIICHHS, TPaBHIIA
OKPYTJICHHUSI, IPUKUJIKA U OLIEHKA pe3yiIbTaTa BIUYMCICHUN

1.8 [IpeobpazoBaHue BhIpaKCHHIA

1.9 Kommnekchbie uncna

2 VYpaBHEHHS U HEPABEHCTBA

2.1 ensie n 1poOHO-palIMOHAIBHBIC YPAaBHCHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuyecKue ypaBHEHUS

2.4 [Toka3zaTenbHbIe U TOrapuPMUIECKUE YPABHCHHUS

2.5 Lenbie u ApoOHO-pallMOHAIBHBIE HEPABEHCTBA

2.6 HppanumonanbHble HEpaBEHCTBA

2.7 [TokazarenbHble U JOorapumMuyeckrie HepaBEeHCTBA
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2.8

TpuronoMerpudeckre HEpaBEHCTBA

2.9 CucTemMbl M COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU

2.11 Marpuna cuctemsl JIMHEMHBIX YpaBHEHH. ONIpeaenuTeIb MaTPULIbI

3 OyHKIMHU U TpaduKu

3.1 OyHKIMsA, crnocodbl 3agaHus QyHkuuu. ['padux ¢ynkiuu. B3anmuo
oOparHbie (yHKIMU. YeTHble W HeueTHbIe GyHKIuH. lleprommueckue
byHKIIIH

3.2 OO6nactp ompeneneHuss WU MHOXKECTBO 3HaueHuWW ¢yHkuuu. Hynu
GyHKIHH. [TpomexyTku 3HAKOIMOCTOSHCTBA. [TpomexyTku
MOHOTOHHOCTH (YHKIIMH. MakcuMymMbl M MHHUMYMBI (YHKIHUU.
HauGonbiiee u HauMeHsbllee 3HaYeHUE PYHKIIUU HA TIPOMEKYTKE

3.3 CrenenHas (QyHKIMS C HaTypaJbHBIM M LEJIbIM TOKazaTeneMm. Ee
cBoiicTBa u rpadux. CBoicTBa U rpaduK KOPHS N-Oi CTENIEHU

3.4 Tpuronomerpudeckue GyHKIMH, ©X CBOMCTBA U rpaduKu

3.5 ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOMCTBA U rpaduku

3.6 Touku paspeiBa. AcuMnToThl rpadukoB QyHkiui. CBoiicTBa (QyHKIIHH,
HEeNpEePbIBHBIX Ha OTPE3Ke

3.7 ITocnenoBaTeaIbHOCTH, CIIOCOOBI 3aJJaHUs MOCJIEI0BATEILHOCTEH

3.8 ApudmeTnyeckas u reoMeTpudeckas mnporpeccur. @opmyna CIOKHBIX
HPOIICHTOB

4 Hauana maremaTudeckoro aHanmusa

4.1 [TpousBonnas ¢pynkuuu. [Ipor3BoHbIE 3I€MEHTAPHBIX PYHKIIHMA
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4.2

[IpumeHneHue  NpOM3BOAHOW K  MCCIENOBAaHUIO  (QYHKUMHA  Ha

MOHOTOHHOCTB u 9KCTPCMYMBI. HaXO)KI[eHI/Ie HauOOJIBIIETO u

HAaMMCHBIICTO 3HAYCHUA (byHKHI/II/I Ha OTPE3KCE

4.3 [TepBooOpa3znas. Muterpan

5 MHoO»xecTBa U JIOTHKA

51 MHOXXecTBO, omepari HajJ MHoXKecTBamu. Jlumarpammbl OJinepa -
Benna

5.2 Jloruka

6 BeposTHOCTh M cTaTUCTHKA

6.1 OnucarenbHasi CTATUCTUKA

6.2 BeposiTHOCTH

6.3 KombunaTopuka

7 I'eometpus

7.1 ®urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKI

7.4 Tena v MOBEPXHOCTHU BpaILICHUS

7.5 KoopannaTel 1 BEKTOPHI
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