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Pabouas nporpamma
ydyeOHoro npeamera «Maremaruka (yriiy0J1eHHbIH YPOBEHb)
HA YPOBHE CpeHero ooumero o0pazoBaHus
(10-11 kaaccwr)



IMosicuuTeIBLHAS 3aIHMCKA

Pabouas nporpamma no yueOHOMY npenMeTy «MaremaTuka yriryOJIeHHOTO YPOBHS JIJIst
oOyuaromuxcs 10—11-x kmaccoB pazpaboTana B COOTBETCTBHHU C TPEOOBAHUAMMU:

. ®enepanbHOro 3akoHa 0T 29.12.2012 Ne 273-D3 (pen. ot 28.02.2025) «O6
obpazoBanuu B Poccutickoit deaepannny;

. npukaza MunoopHayku Poccun ot 17.05.2012 Ne 413 (pen. ot 27.12.2023) «O06
yTBEpkKACHUU (peliepabHOTO rOCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPEIHETO
o011ero 0opa3oBaHuUs»;

. npuka3za Munnpocsemenus: Poccun ot 18.05.2023 Ne371 (pen. ot
19.03.2024) «O6 yrBepxaenuu QenepanbHO 00pa3oBaTEIbHOM MIPOrpaMMbI CPEIHETO OOIIETO
00pa3zoBaHus»;

. npukaza Munnpocsemenust ot 22.03.2021 Ne 115 (pexn. ot 04.03.2025) «O6
yrBepxkaeHnn [Topsiaka opraHn3anuy U OCyIIECTBICHUS 00pa30BaTEIbHOMN e TEIFHOCTH 110
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IporpaMmaM — 00pa3oBaTebHbIM IPOrpaMMaM Ha4allbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPEHEro 00LIET0 00Pa30BaHUS;

. CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOTHUECKHUE TPEOOBAHMS K OPTaHU3alUIM
BOCTIMTaHHS U O0YUEHUSI, OTJBIXA M O3JJOPOBJICHUS JACTCH U MOJIOJICHKHY, YTBEPIKICHHBIX
MOCTaHOBJICHHEM TJIABHOTO caHuTapHOro Bpaua oT 28.09.2020 Ne 28 (pen. ot 30.08.2024);

. CanlluH 1.2.3685-21 «'uruennueckre HOPMaTUBHI U TPEOOBAHUS K
obecrieueHn0 6€30MacHOCTH U (MJIM) O€3BPEIHOCTH IS YeIoBeKa (DAKTOPOB CPeabl OOMTAHUS»,
YTBEPKJICHHBIX TTOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2 (pen. ot

16.12.2024);

. OCHOBHOM o0pa3zoBarenpHOM nporpamMmmbl COO mikois! “Haykorpaay, B Tom
YHCIie C YUeTOM paboueil mporpaMmbl BOCIIUTAHUS;
. denepanbHOl padboyeii mporpaMMbl y4eOHOTO Kypca «AJredpa v Havaia

MaTeMaTHUYECKOTO aHalu3ay, «I'eomeTpus», «BepoITHOCTh U CTAaTUCTHKA» KOTOPBIE BXOJAT B
cocraB ydeOHOro npeamera «MareMaTHKa.

IHosicHuTeALHAA 3aNIHUCKA.

[IporpaMmMa o MmaTemMaTuke yriayOiIeHHOrO YPOBHS JUIsl 00ydaroluXcsi Ha YPOBHE CPEIHETO
oOmiero oOpasoBanus paspadorana Ha ocHoBe PI'OC COO c y4eToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPENbABISEMBIX K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO, U TPAJULUN POCCUHCKOIO
oOpa3zoBanus. Peanu3zaiyst nmporpaMMsel 1Mo MaTeMaTHKe 00eCeYMBaeT OBJIAJCHHE KIIIOUEBBIMU
KOMIETEHIUSIMH, COCTABJISIONIMMU OCHOBY JJII CAMOPA3BUTHUS U HENPEPHIBHOTO 00pa30oBaHUS,
LIEJIOCTHOCTh  OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U II03HABATEIbHOIO PAa3BUTHS JIMYHOCTH
o0ydJaronuxcs.

B mporpamme no maTeMaTMKe YYT€Hbl MJE€M W TOJOKEHUS KOHILEHIUU pPa3BUTHUSA
MareMaruueckoro obOpazoBanus B Poccuiickoit deneparuu. MartemaTudeckoe 0o0pa3oBaHUeE
JIOJKHO pemiath 3adady oOecredeHus HeoOXOAMMOro CTpaHe uHciaa oOydaromuxcs,
MaTeMaTh4ecKasl MoJIr0TOBKA KOTOPBIX ObliIa ObI TOCTATOYHA JJIS MPOJAODKEHHST 00pa30BaHUsI 110
pa3MYHBIM  HaINpaBJCHUsIM, BKJOYas MPENOJaBaHUE MaTEMaTUKH, MaTEMaTUYECKUE
HCCIeI0BaHus, paboTy B chepe nHPOPMAITMOHHBIX TEXHOJIIOTHI U IPYTUX, a TAK)KE 00eCIIeueHUs
JUTSE KaKJI0ro OOydaromerocss BO3MOXKHOCTU JOCTHKEHHUS MaTeMAaTHUYECKOW MOATOTOBKH B
COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. Ha pemienne 3Tux 3aja4d HaleleHa mporpaMmma o
MaTeMaTHKE YTIIyOJIEHHOTO YPOBHSI.

HeoOxonuMocTh MaTeMaTH4eCKON MOJATOTOBKU 00YyCIIOBJIEHa 00YCIIOBIEHO POCTOM YHCIIA
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CHELMATbHOCTEH, CBSA3aHHBIX C HEMOCPEACTBEHHBIM INPUMEHEHHEM MaTeMaTHKu (B cdepe
SKOHOMHUKH, OHW3HECE, TEXHOJOTHYECKHX O00JacTsIX, TyMaHHTapHbIX cdepax). KommuectBo
oOyyaromuxcsi, ISl KOTOPbIX MaTeMaTHKa CTAaHOBUTCS (yHOAMEHTOM OOpa3oBaHMS,
IUTAHUPYIOIINX 3aHUMAaThCS TBOPUECKOHM M UCCIIEI0BATENBLCKON paboToi B 00J1IaCTH MaTEMaTHKH,
uHPOPMATUKH, (PU3UKH, SKOHOMUKH U B APYTHX 00JIACTAX, yBEITUYMBACTCS, B TOM YHCJIE C yYETOM
o0ydJarommxcs, KOMy MaTeMaTHKa HYXXHa JJIS MCIOJb30BaHHUS B MPOQECCHsX, HE CBI3aHHBIX
HEIIOCPEICTBEHHO C HEH.

[IpuknagHas 3HaYMMOCTh MaTeMaTHUKU OOYCJIOBJEHAa TEM, YTO €€ MPEIMETOM SBISIOTCA
(dyHaaMeHTaNbHbIe CTPYKTYpPBI HAIIEro MHpa: MPOCTPAHCTBEHHBIE (POPMBI M KOJIWYECTBEHHBIC
OTHOILEHUS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOPUU HEONPEEICHHOCTH, OT MPOCTEHIINX,
YCBaWBAaE€MBIX B HEIMOCPEACTBEHHOM OIBITE, IO JOCTAaTOYHO CJIOXHBIX, HEOOXOIUMBIX JUISA
pa3sBUTHs HAy4dHBIX W TEXHOJOIMYECKHX HACH. be3 KOHKPETHBIX MaTeMaTM4eCKUX 3HAHUU
3aTpyJHEHO IOHMMAaHUE IPHUHLMIIOB YCTPOICTBA W MCIIOJIB30BAHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE U HMHTEPIpETalusi pa3HOoOOpa3HON COLMAIbHOM, SKOHOMMYECKOM, MOJUTHYECKON
uHpopmanuu, Masod3(peKkTrBHA MOBCETHEBHAS TPAKTUYECKas IeATeIbHOCTh. Bo MHOTHX cepax
npoeCCHOHATIBHON J1eATEbHOCTH TPeOyIOTCS YMEHHs BBINOJHATH PAacyeThbl, COCTABIATh
QITOPUTMBI, TPUMEHATH (HOPMYJIBI, MPOBOIUTH T€OMETPHUECKUE H3MEPEHHUS U TMOCTPOCHHS,
yuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh U MPEIACTABIATh MHGOPMALKIO B BHUJE TaOMIL,
JarpaMM ¥ rpa)uKkoB, TIOHUMATh BEPOSTHOCTHBINA XapaKTep CIyYalHbBIX COOBITHIA.

O/HOBPEMEHHO ¢ pacIiupeHueM chep IPUMEHEHNs: MATeMaTUKH B COBPEMEHHOM O0IIEeCTBE
Bce Ooyiee BaXXHbIM CTAaHOBHUTCS MAaTEMaTHUYECKUH CTHJIb MBILUICHUS, MPOSBISAIOLIMNCT B
OIIPEIIEIICHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3yyeHus MaTeMaTUKU B apceHall IPUEMOB U
METOJI0OB MBILIUICHUS YEJIOBEKa €CTECTBEHHBIM O0pa30M BKJIIOYAIOTCS MHIYKIUS U ACIyKLUS,
o0o01IeHne W KOHKPETH3alMsi, aHalu3 M CHHTe3, Kiaccu(ukaluuss W cucTeMaTH3alus,
abctparupoBanue M aHajorusi. OOBEKTHl MaTEMATUYECKUX YMO3AKIIOUEHHWH, IpaBuia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpaOOTKE
yMeHus: (popMylInpoBaTh, 0OOCHOBBIBATh W JIOKA3bIBATh CYKICHHS, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUI CTUJIb MbIIIEHHUA. Benymias poib NpUHAAICKUT MareMaTHKe B (POPMUPOBAHUU
AITOPUTMHUYECKON KOMITOHEHTBI MBIIUICHHUS] U BOCIIUTAHUM YMEHUW JE€HCTBOBATH I10 33JaHHBIM
aJropuTMaM, COBEPIICHCTBOBAaTh M3BECTHBIE U KOHCTPYUPOBAaTh HOBBIE. B Ipornecce penieHus
3a/1a4 - OCHOBBI JIJIsl OpTaHU3aluY y4eOHOH 1eATeIbHOCTH Ha ypOKaX MaTEMaTHKH - Pa3BUBAIOTCS
TBOpYECKas U MIPUKIIAIHAS CTOPOHBI MBIIIUICHHUS.

OOyueHne MaTeMaTHKE JaeT BO3MOXKHOCTb pa3BUBaThb Y OOy4arolUMXcs TOYHYIO,
palMOHATIBHYI0 U MH(GOPMATUBHYIO peub, YMEHHE OTOMpaTh Haubosee MOAXOASIINE S3bIKOBbIEC,
CUMBOJIMYECKUE, TpapUuecKue CpencTBa Uil BBIPAKEHUS CYXKICHUM M HarjlggHOrO HX
IPEe/CTaBICHHUS.

HeoOxouMbIM KOMIOHEHTOM OOIIEH KYyJIbTYypbl B COBPEMEHHOM TOJKOBAaHUU SBIISETCS
o011ee 3HAaKOMCTBO C METOJIaMH IMO3HAHMS JEWCTBUTEIBHOCTH, MPEACTABICHUE O MpenMeTe U
METOAC MATCMATHUKH, €TI0 OTIHYHAX OT MCETOJO0B C€CTCCTBCHHBIX W T'YMAaHUTAPHBIX HAYK, 00
0COOEHHOCTSX MPUMEHEHUs MaTeMaTWKM JUIs peleHWs Hay4yHbIX M TNPHUKIAJHBIX 3aj]ad.
Marematuueckoe oOpa3oBaHie BHOCUT CBOM BKJIaJl B (pOPMUPOBAHUE 00IIEH KYIbTYpPhI YETOBEKA.

M3yuenne MaTeMaTUKU CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YeJIOBEKa, TOHUMAaHHIO
KpacoTbl M HU3SIECTBA MAaTEMaTHMUECKUX PACCYXIECHUU, BOCHPUITHUIO T€OMETPUUYECKUX (PopM,
YCBOEHUIO UJIEU CUMMETPHUH.

[TpuoputeTHBIME TeNIsIME 00y4ueHHs MaTemaTuke B 10 - 11 kimaccax Ha yriryOJIeHHOM YpOBHE
MPOAOJIKAIOT OCTABATHCA:



dbopMUpOBaHHE  [EHTPANBHBIX  MATEeMATUYECKUX  TMOHATUNA  (YMCIO,  BEIHYWHA,
reomeTpuueckas (Gurypa, mHepeMeHHas, BEPOSITHOCThb, (YHKIMs, TPOU3BOIHAS, HWHTETpan),
00ecreYnBarOIINX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMaTHYEeCKOro 00pa3oBaHUs
00ydJaromuxcs;

IIOABCACHUC 06yan01u1/1xcs1 Ha AOCTYIIHOM MJIA HUX YPOBHC K OCO3HAHHWIO B3aWMMOCBA3U
MAaTEMATUKHU M OKPYXAIIEro MHpa, IMNOHMMAaHHIO MaTEMaTHKKW KaK 4YacTu 061].[6171 KYJIbTYPbI
YCJIO0BCUYCCTBA,

Pa3sBUTHC HHTCIIICKTYAaJIbHBIX n TBOPYECKUX CIIOCOOHOCTEM o6yqa}oumxc>1,
MMO3HaBaTeIILHOM AKTUBHOCTH, UCCJIICA0BATCIbCKUX YMCHI/IP'I, KPUTUYHOCTH MBIIJICHHWA, HHTCPECA
K U3YYCHHIO MAaTEMATUKH,

¢dopmupoBanre (QyHKIIMOHAIBHOW MAaTEMAaTUYECKOH I'PaMOTHOCTH: YMEHUS paclo3HaBaTh
MaTeMaTHYECKUE aCIEKThI B PEAJIbHBIX JKU3HEHHbBIX CUTYaLUAX U IIPH U3YUYEHUH APYTUX YUEOHbIX
IPEMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHMpOBaTh MX Ha S3BIKE
MaTEMAaTUKU U CO3JaBaThb MAaT€MaTHYECKHE MOJEIU, NIPUMEHATh OCBOCHHBIM MAaTEMaTUYECKUI
anmapar JUisl pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/ay, MHTEPIPETUPOBATh U OLIEHUBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JTMHUSMU cojiepskaHusi MareMaTuku B 10 - 11 kiaccax yriry0jeHHOro ypoBHS
spisitoTest: "Uucna u Beruncnenus”, "Anreopa" ("Anredbpanyeckue BeipakeHus", "YpaBHEHUS U
HepaBeHcTBa"), "Hauama maremarndeckoro ananmusa", "['eomerpus” ("T'eomerpudeckue Gpurypsi
u ux cBomctBa", "M3MepeHue reoMmerpuueckux BeluuyuH"), "BeposTHOCTH M cTaTHUCTHKA".
JlaHHble JTMHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBUCUMO O/IHA OT JIPYroM, a B TECHOM KOHTaKTe U B3auMmoaencTBuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBIAIONIAs, TPAJWIUOHHO TIPUCYIIAasi MaTeMaTHKe |
MIPOHU3BIBAIONIAS BCE MAaTeMaTHYECKUE KypChl U cojliepkarenbHble TuHUU. ChopMynTupoBaHHOE
B0 ®I'OC COO TtpeboBanue '"ymMeHHE ONEPHPOBATH MOHATUSMH: OIpPEICIICHUE, aKCHOMA,
TeopeMa, CIIeJICTBHE, CBOWCTBO, MPHU3HAK, JI0KA3aTeIbCTBO, PABHOCWUIIbHBIE (DOPMYITHPOBKH,
yMeHue (GopMyIupoBaTh 0OpaTHOE M MPOTHUBOIIOIOKHOE YTBEPKIACHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDBI, UCIIOIb30BaTh METOJ, MaTEMATUYECKON MHAYKLIUHU, IPOBOJAUTH OKA3aTEIbHbIE
paccyXAeHHs] MpU pELIeHUH 3a7ad, OLEHHUBATH JIOTMYECKYIO0 MPaBUWIBHOCTh pPaCCyKICHUI"
OTHOCHTCS KO BCeM y4eOHBIM KypcaMm, a (GOpMUpPOBAHHE JIOTHYECKUX YMEHUH pacrpeaesseTcs 1o
BCEM rojiaM 00y4YeHHUs Ha YPOBHE CpEHEro 0011ero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO marematuka sIBIS€TCS OOsI3aTENbHBIM NPEIMETOM Ha
JAaHHOM YpoBHe oOpa3oBanus. Hactosieil mporpaMMmoil mo MareMaTHKE IpeaycMaTpuBaeTcs
u3yyeHue ydeOHoro mpeamera "MaremaTnka"' B paMmkax Tpex y4eOHbIX KypcoB: "Anrebpa u
Hayaja MaTtemaruueckoro aHanmuza', ‘"l'eomerpusa", "BepositHocTh W craTHcTHKA'.
dopMHUpOBaHUE JIOTHYECKUX YMEHHUI OCYLIECTBISETCS Ha MPOTSKEHUU BceX JIeT 00ydeHHs Ha
YPOBHE CpEHEro 00IIero oOpa3oBaHus, a 3JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COAEpXaHHE BCEX
Ha3BaHHBIX BbIIIE YIEOHBIX KYPCOB.

OO6miee yncIo0 4acoB, PEKOMEHIOBAHHBIX IS M3YYEeHHs] MaTeMaTuku, - 544 dvaca: B 10
KJacce - 272 yaca (8 yacoB B Henenio), B 11 kmacce - 272 yaca (8 4acoB B HeJIemI0).

Bo3moxkHa KOppeKTHpOBKa OOIIETr0 YWCiIa YacoB, PEKOMEHIOBAHHBIX IS H3y4EHUS
mpeaMera, C€ Y4eTOM HHIUBUAYATbHOTO TOAXOJa 00pa3oBaTEeNbHBIX OpTraHU3aluid K
YIIyOJICHHOMY W3YYEHUIO MaTEeMaTHKH, B paMKax COOJFOJACHUS THTHEHUYECKUX HOPMATHBOB K
HEeJEeNbHON 00pa3oBaTeIbHON Harpy3Ke.

Jliia peanu3anuy mporpaMMbl UCTIONB3YIOTCS YUeOHUKH, JOMYIEHHBIE K UCIIOTh30BAHUIO
IpH peau3aluid UMEIONINX TOCYIApCTBEHHYIO aKKPEeIUTAIMI0 O0Opa3oBaTENbHBIX MPOTpaMM
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Ha4aJIbHOTO O0OIIEer0, OCHOBHOTO OOIIET0, CPEAHEro OOIIero oOpa30BaHUsI OpTraHU3AIUSIMU,
OCYIIECCTBISIONUMU  00pa30BaTeNbHYIO ACSITENbHOCTh, MPHUKAa30M MUHIPOCBEHICHUS OT
26.06.2025 Ne 495:

Maremaruka: anrebpa W Hadalla MaTeMaTHYEeCKOrO aHaju3a, reoMeTpus. Anredpa u
Hauaja MaTeMaTiudeckoro ananusa. 10-11 kiaccel: 6a30Bblii U yriyOIEHHBIA YPOBHU : y4eOHUK /
. A. Anmumos, 0. M. Konsirun, M. B. Tkauésa [u ap.]. — 12-e uzn. — Mockaa : [Ipocsenienue,
2024. — 464 c.

MaremaTrka: anreOpa U Hayaja MaTeMaTHYECKOTO aHanu3a, reomeTpus. ['eomerpusi: 10-
11 xmaccel: 6a30BbIN U yrnyOnéHHbINH ypoBHU : yueOnuk / JI. C. Atanacsu, B. ®@. byrysos, C. b.
Kanomues [u ap.]. — 12-e uzn. — Mocksa : [Ipocsemenue, 2024, — 288 c.

DJeKTPOHHBIE 00pa3oBaTEIbHBIC PECYPChl, JOMYIICHHBIE K MCIOJIb30BAHHIO IPU
peanu3aiu 00pa30BaTEeIbHBIMUA OPraHU3ALUSIMH HMEIOIINX FOCYJapCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEr0, CpPeaHEero OOIIero
oOpa3oBanus npukazom Munnpocsemenus ot 23.07.2025 Ne 551:

DneKTpoHHBI oOpazoBarenbHBId pecypc «S cmam EI'D. Cpemnee obmiee oOpazoBaHue.
Y4eOHbIi MOy 10 PEIICHUIO0 TPYIHBIX 3aaHuii o yueOHoMmy npeamery "Matematuka". 10—
11 xknacce». U3narensctBo «lIpocBemienne»

I[lnannpyemble pe3yJbTaThbl OCBOEHHSI NPOrpaMMbl MO0 MaTeMaTHKe HAa YPOBHe
cpeaHero oo1ero o0pa3zoBaHus.

B pesynprare wn3ydeHuss MaTeMaTHKHd Ha YypPOBHE CpeaHero oOmero oOpa3oBaHUS Yy
oOyuaromierocst 0ynyt chopMUPOBaHBI CICAYIOLIHE THYHOCTHBIC PE3YIbTATHL:

1) rpax1aHCKOrO BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh TPAXKIAHCKON MO3MIMHM  OOydaroumlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4YJI€HA POCCUICKOro OOILIECTBA, MPEJICTABICHHE O MAaTEMATHYECKUX OCHOBAaX
(YHKLIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, MpOLEenyp TIpakJaHCKOro oOliecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHE B3aWMOJEUCTBOBATh C COLMAIBbHBIMM HMHCTHUTYTaMH B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) maTpUOTHYECKOTO BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHIMCKON T'PaKTAHCKOW UIACHTHUYHOCTHU, YBAKEHUS K MPOIIIOMY U
HACTOALIEMY POCCUMCKOM MaTreMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHUSIM POCCUNCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHWE  JyXOBHBIX  IIEHHOCTEH  poOCCHiicKOro  Hapoaa, c(HOpMHUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 MOBEACHHA, CBA3AHHOI'O0 C MPAKTHYCCKUM IMTPUMCHCHUEM
JTOCTHIKEHUN HAyKd W ACSITeNbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

4) OCTCTUYCCKOI'O BOCIIMTAHHA:

OCTECTUYCCKOC OTHOIICHHUE K MHUPY, BKIIIFOYAsA 39CTCTUKY MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ,
06’L6KTOB, 3aaaq, pe].HeHHﬁ, paCCY)i(,Z[CHPlﬁ, BOCIIPUUMYUBOCTE K MATECMATHYCCKUM aCIICKTaM



Pa3InYHbIX BUIOB UCKYCCTBA,
5) buU3MIECKOTO BOCITUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHYeCKHe 3HAHHs B MHTEpEcax 370pOBOTO
u Oe3omacHOro obpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, COATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, peryJisipHas (pu3nuecKasi akTHBHOCTD ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHIATUAX CHOPTUBHO-030POBUTEIIBHON J€STEIbHOCTHIO;

6) TpyJI0BOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMS, MHTEpEC K pa3inyHbIM chepam
po(heCcCHOHANLHOM JCSITETLHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U e¢ MPHIOKEHUSIMHU, YMCHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymielt mnpodeccuu H peain30BbIBaTH COOCTBEHHbBIE
JKU3HEGHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3KOJIOTHYCCKOI'O BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh  JKOJIOTHYECKON KYJIBTYpbl, TOHHMMAaHHUE BIIASHUS COIUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUMAIBHOM Cpebl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIOTUYECKUX POOIIeM, OpUEHTAITHS Ha TPUMEHEHNE MaTEMaTHIeCKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’KaIOIEel cpe/ibl, INTAaHUPOBAHKUE TIOCTYIKOB U OIICHKU
UX BO3MOXKHBIX TTOCJIEJICTBUM JIJIsl OKPYXKAIOIEH CPEIbl;

8) LHEHHOCTHU HAYYHOI'O ITO3HAHU:

C(pOPMUPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOIECTBEHHOM NMpPAaKTUKH, NOHUMaHHE MaTeMaTH4YecKoW HayKH Kak cQepsl
YeJIOBEYECKON NIEATEIIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINH,
OBJIa/ICHUE SI3bIKOM MaTeMaTHKU U MaTeMaTUYeCKOU KyJIbTypol Kak Cpe/ICTBOM MTO3HAHMS MUDA,
TOTOBHOCTb OCYILECTBJISITh MPOEKTHYIO U UCCIIEI0BATENIbCKYIO AESITEIbHOCTh MHAUBUIYAIBHO U
B TpyIIIE.

B pesynbrate u3yueHus maTeMaTHKH Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs Yy
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHBIE YHUBEpCAIbHbIE yueOHbBIE NEHCTBUS,
KOMMYHHMKAaTHBHbIE YHUBEpCaJbHbIE YueOHble JAEWCTBUS, pEryISITHUBHbIE YHHBEpCaIbHbIE
yueOHbIe JeMCTBHSI, COBMECTHASI IEATEIBHOCTb.

VY oOyuaromierocst 6yayT copMupoBaHbI ClaeayOIIMe 0a30BbIe JIOTHUYECKUE NEUCTBUS KaK
YacTh MMO3HABATENBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

BBISIBJISATH M XapaKTEpPU30BaTh CYIECTBEHHbIE NPHU3HAKU MaTEMAaTUYECKHUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyTUpOBaTH ONpEAEICHUs  MOHATHH,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 000OLIeHUs u
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0O aHAIIN3a;

BOCIPUHUMATh, (OPMYJIUPOBAaTh U MpeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAUTENbHbIE U
OTpHIIATENbHBIC, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE;

BBIABJIITE MAaTEMATUUCCKHUEC 3aKOHOMEPHOCTH, B3aWMMOCBA3UW H MNPOTUBOPCHUUSA B (i)aKTaX,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEpUH s BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



ACJIaTb BBIBOABI C HCIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHLIX U HWHAYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI M0 aHAJIOTHH;

MIPOBOMTH CAMOCTOSITEIILHO JTOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHHUM (TIPSIMBIE U OT
IPOTUBHOI0), BBICTpPAaWBaTh AapPryMEHTAIlMIO, NPHBOJUTH MPUMEPHl U  KOHTPIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATh crioco0 peleHus: yueOHoH 3a7jaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TIOIXOISIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPHUEB).

VY oOyuatomerocss OyayT chopMupoBaHbl cleayromue 0a30Bble HCCIEA0BATEIbCKUE
JIeMCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCATIBHBIX YUCOHBIX AEHCTBHIA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
dbopMuUpOBaTH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

MPOBOJUTHh  CAMOCTOSTEJIBHO  CIUIAHHUPOBAHHBIM  JKCIIEPUMEHT, HCCIECIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXAy 00bEeKTaMu, IBICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENILHO (POpMYJIMPOBaTh 0OOOIIEHUSI ¥ BBIBOJBI 110 Pe3ybTaTaM MPOBEICHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IeHMI;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLECCA, 4 TAKIKC BBIABUI'ATbH MPCAIIOJIOKCHHUA O
€TI0 pa3BUTUHU B HOBBIX YCJIIOBUAX.

V¥ oOyuaromierocst 6yayT chopMupoBaHbl yMeHUsT paboTaTh ¢ MHPOpMalMeld Kak 4acTb
MI03HABATEJIbHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUI:

BBISBJIIATD Ile(l)I/IHI/ITBI I/IH(l)OpMaIII/II/I, JaHHBbIX, HCO6XOJII/IMI>IX AJid OTBETA HAa BOIIPOC U IJIA
peUICHUs 3a1a4u;

BbIOMpaTh MHPOpPMAIMI0 U3 HUCTOYHUKOB Ppa3IWYHBIX THUIIOB, AHAJU3UPOBATb,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHHS;

CTPYKTYpUPOBaTh HH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (popMax, WITFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAJEXKHOCTb MH(OpPMAIMM MO CaMOCTOSTEIbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

VY oOyuatomierocst 0yayT copMHUpPOBaHbl YMEHHsI OOIIEHUS KaK 4acTh KOMMYHUKATHUBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHI:

BOCIIpUHUMATL U (I)OpMYJ'II/IpOBaTL CYXKIACHUSA B COOTBCTCTBUHU C YCIOBUAMU U LCIIIMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXAaTb CBOKO TOUYKY 3PC€HHA B YCTHBIX W IHCBMCHHBIX
TCKCTAaX, 1aBaTh IIOACHCHH 11O XO4Yy PCHICHHUA 3a/la4i, KOMMCHTUPOBATL HOJIy‘-ICHHBIfI PE3YyJIbTaT,

B X0J€ OOCYXJeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TeMbl, IMPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISATh CBOU
CYXKICHHS C CY)KJIEHUSMHU JIPYIHX YYaCTHHUKOB JaMajora, oOHapyXUBaTh pa3jHyuue U CXOJICTBO



MO3UILINHN, B KOPPEKTHOH (hopMe POopMyTUpOBaTh pa3HOITIACHS, CBOU BO3PAKCHHUS;

NPEACTABIATL PE3YJBTAThl PELICHUS 3a1a4yd, DJKCIIEPUMEHTAa, HCCIIENO0BaHUA, IIPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS C YY€TOM 33a4 MPE3CHTAUU U OCOOCHHOCTEH
ayIUTOPHHU.

Y oOyuatomerocss OyayT cQOpMHUpPOBaHBI yMEHHS CaMOOPTAHM3AIMH KAaK YacTh
PEryJIATHBHBIX YHHUBEPCAJIbHBIX YUCOHBIX JCHCTBHIA:

COCTABIIATh IUIaH, AJTOPUTM pEIICHHUs 3a/Jadyd, BbIOMPATh CHOCOO0 pPELICHHS C Y4EeTOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

VY obyuaromierocst 0yayT cOopMHUpPOBaHbl YMEHUS CAMOKOHTPOJIS KaK 4acTh PeryJsTUBHBIX
YHHUBEPCAJIBHBIX YUEOHBIX ACHCTBUIL:

BJIaACTh HABbIKaMH [M03HaBaTEIILHOM pe(bHeKCI/II/I KaK OCO3HaHHUA COBEPIIACMBIX HCfICTBHﬁ u
MBICJIMTCJIBHBIX ITPOLICCCOB, NX PE3YJIbTATOB, BJIAACTDH criocodbamu CaMOIIPOBCPKU, CAMOKOHTPOJIA
nponecca 1 pe3yijibTaTta peIICHUA MaTeMaTH4YeCKOM 3aJa4u,

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IpPH PEIICHUU 3aJayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJICHHBIX OMIMOOK,
BBIBJIEHHBIX TPYIHOCTEW;

OLCHUBATb COOTBETCTBUC PE3YyJibTaTa LEJIU U YCIIOBUAM, OOBACHATH INPUYUHBI JOCTUKCHUA
WM  HCAOCTHMIXXCHHUA PE3YJIbTAaTOB ACATCIBHOCTH, HAXOIUTbH OHII/I6Ky, JaBaTb OLCHKY
HpI/IO6peTCHHOMy OIIBITY.

VY obyuatomierocst 0yayT copMHUpPOBaHBI yMEHUSI COBMECTHOM NEATETLHOCTH:

MOHUMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHONH W MHIMBHIYaIbHOH pabOTHI MpH
PEIICHHUN y‘~IC6HI>IX 3aga4, IPpUHHUMATh MCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTaHM3aIMI0 COBMECTHON paboThl, paclpelenaTh BUABI padoT, TOTOBapHBAThCS, OOCYKIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTsl (00CyXkJIeHUs, OOMEH MHEHHH, "MO3roBble
HITYpMbI" ¥ UHBIE), BBIMOIHATH CBOIO YacTh padOThl M KOOPJAMHUPOBATH CBOU AEUCTBHUS C APYTUMU
YJIeHAMHU KOMAaH/blI, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Hpe,[[MeTHLIe pe3yJIbTaThl OCBOCHUA (benepanLHoﬁ pa60qel71 nporpaMmabl 110 MaTCMaTUKEC
NpeaACTaBJICHEI 11O I'oJJaM 06yqu1/151 B paMKax OTACIIbHBIX y‘l€6HBIX KYpPCOB B COOTBETCTBYIOIINUX
pa3aciax HaCTOHH_Ieﬁ MporpaMmal.

3.4.1. Pabouas mporpamMma ydeOHOro kypca "AnreOpa M Hayajza MaTeMaTHYECKOTO
aHaymsa".

IlosicHuTEeNIBbHAS 3aIIMCKa.

VYuebnsiii kypc "AnreOpa W Hadasla MaTEMaTUYECKOTO aHaiau3a'" SIBISETCS OJHUM U3
HanbOoJee 3HAUYMMBIX B MPOTpPaMME CpEeIHEro oOImero oOpa3oBaHUs, MOCKOJIBKY, C OJHOMN
CTOpPOHBI, OH 00€CTIEYNBAECT UHCTPYMEHTAIBHYIO 0a3y /ISl M3YYCHHS BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C IPYrOi CTOPOHBI, POPMHUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHUE 00YJarOIINXCS
Ha YypOBHE, HEOOXOAMMOM JUIsl OCBOEHHUS WH(POPMATHUKH, OOIICCTBO3HAHUSA, WCTOPUH,



CIIOBECHOCTH M JAPYI'MX IUCHMIUIMH. B pamkax naHHoro ydeOHOro Kypca oOydaromuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJIHpYeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VYuebublil Kypc anreOpbl U Hauyal MaTEMAaTUYECKOIO aHajlu3a 3aKJIa/bIBa€T OCHOBY JUIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHICHIIHNA
Pa3sBUTHSI SKOHOMHMKH U OOILECTBEHHOM *M3HH, MO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
o0pa3oBaHus ¥ B MOBCEJHEBHOH >kM3HU. OBNajeHHe aOCTPAKTHBIMH M JIOTUYMECKU CTPOTUMH
KOHCTPYKUUSIMU ajireOppl M MaTeMaTH4YEeCKOrO0 aHalu3a pa3BUBA€T YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTD, JOKA3bIBaTh YTBEPKI€HHS C IIOMOLIbI0 MHIYKIIUU
U PacCcyXJaTh JAETYKTUBHO, UCIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIHI0, a0CTparupoBaHue u
aHaJIoruto, GopMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIJICHHUE.

B xoxe wm3ydenus yueOHOro kypca "AnreOpa W Hayaja MaTeMaTHUECKOro aHaimza"
o0ydJaromMecs: IMOJYYaloT HOBBI ONBIT pPEMICHHS NPUKIAJHBIX 3a/1ad, CaMOCTOSTEIHHOTO
IIOCTPOEHUs MAaTeMaTU4YECKUX MOJENEH pPEAIbHBIX CUTYyallMi, WUHTEPIPETALUN IOJTYYEHHBIX
pELICHUH, 3HAKOMSTCSI ¢ IPUMEPaMU MaTeMaTH4YeCKUX 3aKOHOMEpPHOCTEH B MpPUpPOJE, HAYKE H
HCKYCCTBEC, C BBIAAIOIUMUCA MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHu.

Y4eOHblIif Kypc 001a/1aeT BOCIIUTATENIbHBIM ITOTEHIIMATIOM, KOTOPBIN peann3yeTcs Kak uepe3
y4eOHBIN MaTepuall, CIIOCOOCTBYIOIINUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cnenuduky yueOHOU AeaTeIbHOCTH, TpeOyromIel TpoAoKUTEIbHON KOHIIEHTPAlM BHUMAaHUS,
CaMOCTOSITEJIbBHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYYCHHBINA PE3YNIbTAT.

B ochoBe meroauku oOyueHust anreOpe M HayajlaM MaTEeMAaTUYECKOIo aHaiu3a JISKUT
JeSTeIbHOCTHBIN PUHLUI O0yUYEHUSI.

B ctpykrype yuebHoro kypca "Anredpa u Hauajga MaTeMaTHYE€CKOTO aHalM3a" BBIIEICHbI
CIeNyIolre cojepkarenbHo-MeToauueckue Juauu: "Yucna u Beramcinenus", "OyHkiuu u
rpapukn”, "YpaBHeHus u HepaBeHcTBa", "Havana marematnueckoro ananusa", "MHoOXecTBa U
noruka". Bce 0OCHOBHBIE cO/lepKaTeIbHO-METOUYECKIE TUHIUH U3YYatoTCsl Ha IPOTSKEHUH JBYX
JeT 00y4eHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTONIHSAS IPYT Apyra U
MIOCTENIEHHO HACHIIAsICh HOBBIMM TeMaMHU U paszienaMu. JlaHHbIA y4uyeOHBIM Kypc sBIseTCS
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHe HECKOJIBKMX MaTeMaTHYeCKHX
JUCLIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHsI, MaTeMaTHUECKUN aHaINU3, TEOpHUsS MHOXKECTB,
MaTeMaTHuecKkas Joruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaJeBalOT Bce Oosee
IIMPOKUM  MaT€MaTH4YEeCKHMM ammaparoM, Yy HHUX IIOCIE€I0BaTeNbHO (QopMHUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMAaTUYECKYIO MOJIENb PEaIbHON CUTyalluH, IPUMEHATh
3HaHMS, TOJY4YEHHbIE MNP HU3YYEHHH Y4YeOHOTO Kypca, ISl pEIIeHUs CaMOCTOSATEIbHO
chopMyIHPOBAHHONW MaTeMaTHUECKOM 3aJjauu, a 3aTeM HHTEPIPETUPOBATh CBOM OTBET.

CopepxarenpbHo-MeTonyeckas TuHUS "Hucna u BeluMcieHus" 3apepiiaer popMUpOBaHUE
HaBBIKOB UCIOJIb30BaHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOe ObUIO HAuaTO Ha YpOBHE OCHOBHOT'O
obmero obpaszoBanus. Ha ypoBHe cpeanero obmiero o6pazoBanusi 0co00€ BHUMaHUE yEISETCS
(OpMHPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIUMCIEHUH, BKIIOYAIONIMX B ce€0sl MCIOJIb30BaHUE
pa3NMuYHBIX (GOpPM 3amucH YHUClia, yYMEHHE JelaTh TNPHKUAKY, BBITOJIHATH MPUOIMKCHHBIC
BBIYUCIICHUS, OLICHUBATh YHCIOBBIE BBIPAKEHUS, padOTaTh C MaTeMAaTUYECKUMU KOHCTAHTaMH.
MHoOXecTBa HATypalbHBIX, IENBIX, PAIIMOHATIBHBIX W JCUCTBUTEIBHBIX YHCEN JIOTIOTHSIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCeld. B KaXIoM M3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOWCTBEHHBIE €My crenu(pUIecCKrue 3aJadyd W OIepaluu: JeJICHHE HaIlelno, OIEePHpPOBaHUE
OCTaTKaMHM Ha MHOXKECTBE LIEJIBIX YHCeN, 0cOObIe CBOMCTBA pallMOHAIBHBIX U UPPALMOHATBHBIX
qrcesd, apu(MeTHYecKHe OIlepalnd, a TaKkKe H3BICUYCHHE KOpPHS HATypallbHOW CTENeHH Ha



MHOKECTBE KOMIUJIEKCHBIX 4Mcel. braromaps mnocienoBaTenbHOMY pacIIUpEHHMIO Kpyra
HCIIOJIB3YEMBIX YMCEI M 3HAKOMCTBY € BO3MOKHOCTSIMHU UX TPUMEHEHUS 111 pELICHUS Pa3InYHbIX
3a1a4 GOpMHUpPYETCs MPEICTABICHUE O €MHCTBE MATEMATUKH KaK HAYKH U €€ POJIU B IOCTPOCHUU
MoJieJIel pealbHOrO MHUpa, IUPOKO UCIIOJIB3YIOTCA 000011IeHNEe U KOHKPETU3allus.

JIluaus "YpaBHEHHS M HEPaBEHCTBA" peain3yeTcs Ha NMPOTSHKEHWU BCEro oOydeHHs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm pasziene I[Iporpamwmsl
IPEyCMOTPEHO PELIEHUE COOTBETCTBYIOIINX 3agau. B pesynbraTe oOyuaromuecs OBIaJCBaIOT
pasIMYHBIMM ~ METOJAaMM  pElleHHs] palMOHAIbHBIX, HpPpALMOHAIBHBIX, I10Ka3aTeJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aj]ad,
cojepxalux napamerpsl. [loslyueHHbIE yMEHHS IIMPOKO HCIOJB3YIOTCA IPU HMCCIEIO0BAHUU
(GyHKIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAJHBIX 337a4 U 337a4 Ha HAXOXKICHUE
HauOOJIBIIMX U HAUMEHbBIINX 3HaUYCHUH (yHKUuU. JlaHHas coleprkaTeabHas JIMHUS BKJIIOYAET B
cebs1 Tarke (GOpPMHUPOBAHME YMEHHUH BBINOJHATH pPacdeTsl MO Qopmynam, Mpeodpa3zoBaHUs
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHUH, a TakKe BBIPAKEHHH,
COZIepKaIllMX CTeNeHH M Jorapudmel. brarogaps u3ydyeHHIO anreOpaudyeckoro marepuaia
IPOMCXOIUT JalbHEHIlee pPa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHBHBIX PACCyKACHUH, pabOThI ¢ CHMBOJLHBIMU
dbopmaMu, NpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPaBEHCTB.
Anrebpa npeanaraeT 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
HAaYYHBIX 3aJa4, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JuHUA "OyHKIMKM U rpaduku” TECHO IEPerIeTaeTcsi C
JPYTUMU JUHUSMHU Y4€0HOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 33/1a€T [10CIIe10BaTEIbHOCTD
U3YYCHHUS Marepuana. V3ydeHHe CTENeHHOW, II0Ka3aTelbHOW, JorapuMuueckoil u
TPUTOHOMETPUUYECKUX (DYHKIMI, UX CBOICTB U IpapUKOB, UCIIOIb30BaHUE PYHKLMHI AJIS pELICHUs
3a/1a4 U3 IpYyruxX yueOHBIX NPEIMETOB U PEAJTbHON KHU3HU TECHO CBSA3aHO KaK C MaTEMATUYECKUM
aHaJIM30M, TakK U C pellIeHMEeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosiblioe BHUMaHUE yIeNeTCs
(GbopMHPOBAHUIO YMEHHS BBIpaXKaTh (POpMYIaMH 3aBUCIMOCTH MEXKAY Pa3IMYHBIMHU BETMUYMHAMU,
UCCIIeIOBaTh MOJy4YeHHble (DYHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil colepkaTeabHON
JIMHUY HallEJIEH Ha pa3BUTHE YMEHHI U HaBBIKOB, ITO3BOJIIOIIMX BBIPAKATH 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU B Pa3InYHON (opMme: aHANUTUUECKOM, rpadudeckoil u cioecHol. Ero nsydenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OO00OIIEeHHI0 |
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAIIOTHM.

CopepxarenpHas nuHus "Hauana maTemaTnueckoro aHanau3a" MO3BOJIET CYIIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MIPUKIIAJIHBIX 33/1a4, JOCTYITHbBIX 00yJaroIIMMes, TaK
KaK y HHMX MOSBJISETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUIUH, ONpEnensiTh HUX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUs, BBIUMCIATE TUIOMAAN (GUryp U o0bEMbI Tel, HaXOAUTh
CKOPOCTM W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC
BO3MOXKHOCTH IOCTPOCHUS MaTeMaTUYECKHX MO/IeIel pealbHbIX CUTYAIUi, T03BOJISET HAXOAUTh
Hanujay4dymee peuICHUEC B MNPUKIIAJHBIX, B TOM YHUCIC COLOMWATIbHO-3KOHOMHYCCKHX, 3aJadax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHallM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GbopManbHO-JIOrMYECKOT0 U KPEAaTUBHOTO MBILIUICHUS, (POPMHPOBAHUIO YMEHHUN pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJAIOMIUXCA pE3yJjibTaTaX, IMOJMYYCHHBIX B XOIAC Pa3BHUTHA MATCMAaTHKU KaK HAyKH, U 00 ux
aBTOpaX.

ConepsxarenbHO-MeTOInUecKast TUHUA "MHOKeCTBa 1 JIOTHKA" BKITIOUAET B CEOST DJIEMEHTHI
TEOPUH MHOXECTB M MATEMAaTHYECKOW JIOTUKU. TeOpeTHKO-MHOKECTBEHHbBIE NPEACTABICHUS
MIPOHMU3BIBAIOT BECh KYPC MIKOJIHHOW MAaTEMATHUKH U MPeJIaraloT HanboJiee YHUBEPCATbHBIN S3bIK,
OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH W €€ TMPHIOKECHH, OHH CBS3bIBAIOT pa3HbIC
MaTeMaTUYECKUE TUCIUIUIMHBI U UX MPUIOKEHHS B €IMHOE 1ejoe. BakHO AaTh BO3MOXKHOCTH



o0ydJaromemMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MaTeMaTUKU U
MCIIOJIb30BAaTh €r0 ISl BBIPAKEHUS CBOUX MBICIEH. JIpyruM BaKHBIM IPU3HAKOM MaTEMaTHKU KaK
HayKd CJeJyeT TpU3HATh CBOWCTBEHHYIO €W CTPOrocTb OOOCHOBAaHMM M CleJ0BaHUE
ONpEACICHHbIM IpPaBUJIaM IIOCTPOCHHUS  JIOKA3aTelIbCTB. 3HAKOMCTBO C  DJIEMEHTaMU
MaTeMaTHYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS O0YyYaroIuXcs,
IIO3BOJISIET UM CTPOUTH CBOU PACCY)KJICHMs Ha OCHOBE JIOTUUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTHYECKOI'O0 MBILUICHMUS.

B yue6HOM Kypce "AnreOpa v Havajga MaTeMaTHYE€CKOTO aHaIM3a" MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUsS, KOTOpPHIE MpPHU3BaHBI CIIOCOOCTBOBATH (OPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIEJIeH peabHBIX CUTYallMi, NUCCIEAOBAHUS ITUX MOJEINEH ¢ MOMOIIBIO
amnmapara ajareOppl U MaTeMaTH4YecKOro aHaln3a, WHTePHpPETAIlMH IOJYYEHHBIX pPe3yJIbTaToB.
Takue 3amaHus BIUIETEHbl B KaXAbIH M3 pa3lesioB MpPOrpaMMbl, MOCKOJBKY BECh MaTepuai
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCS JUIsl pEelIeHMs NpUKIaaHbIX 3anad. [lpu pemenun
peallbHBIX MPAKTUYECKUX 3a/1a4 00yUaroluecs pa3BUBalOT HAOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BATh AHAJIOTHIO0, 0000IaTh 1 KOHKPETH3UPOBATh
npobiiemy. JledarenpbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB pEIICHUS MPUKIAAHBIX 33134
OpraHusyercss B TIpolecce H3y4eHHs BceX TeM ydeOHoro kypca "AnreOpa W Hauana
MaTeMaTU4YecKoro aHanusa'.

OO0111ee ynciio YacoB, pEKOMEHI0BaHHBIX JUIsl U3ydeHus yueOHoro Kypca "Anredpa u Havana
MareMarndeckoro ananmza" - 272 gaca: B 10 kiacce - 136 gacoB (4 yaca B Heneno), B 11 kimacce
- 136 yacoB (4 yaca B HEZIETIO).

Bo3smoxHa KOppeKTHpoBKa OOIIEr0 4YHclia 4YacoB, PEKOMEHJIOBAHHBIX ISl M3y4YCHHS
yu4eOHOro Kypca, € Y4Y€TOM HHIAMBUAYAIBHOIO MOJXOJa 00pa30BaTelbHBIX OpraHu3aluil K
yrayOIeHHOMY U3YUEHHUIO alnreOphbl M Hayal MaTeMaTUYeCKOro aHaln3a, B paMKax COOJ0IeHUs
TUTHCHUYCCKUX HOPMATHUBOB K HEICIHLHOW 00pa30BaTEIIbHON HArpys3Ke.

Copepxanue ooydyenus B 10 kiacce.
Yucna ¥ BLIYHUCIEHUS.

Parmmonanbhbie yncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue 1podu. Ilpumenenue qpodei u NpoLeHTOB JUIsl peIeHHUs] TPUKIIAHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenbHbIE uKcla. PanuoHanmpHble W UppaldoOHalIbHBIE uyncia. ApudMeTHudecKue
Oomnepaluy ¢ JEUCTBUTEIBHBIMU 4YHCIaMU. MOIynb IEWCTBUTEIBHOIO YMCIIA U €r0 CBOMCTBA.
[Ipubnm>xeHHbIE BBIYUCIICHUS, TIpaBUJia OKPYTJIEHUS, TNPUKUAKA M OIEHKAa pe3ysbTaTa
BBIUKCIICHUI.

Crenensb ¢ nensiM nokazareneM. bunom Herotona. Mcnonb3oBanue nogaxoasiei (popmbl
3aIUCHU ACUCTBUTEIBHBIX YUCEII JUI PELIEHU IPAKTUUECKUX 3a1a4 U IIPEACTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHON CTENEHH U €ro CBOMCTBA.

Cremnenpb ¢ palluOHAJIBHBIM IIOKa3aTCJIEM M €€ CBOfICTBa, CTEIIEHb C JI€HCTBUTEIIbHBIM
IIOKa3aTcIeM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypajbHbIE JTOTapU(MBIL.

CuHyc, KOCHHYC, TaHT'€HC, KOTAaH['€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOIO apryMEHTa.



YpaBHEHHUs U HEPABEHCTBA.

ToxnaecTBa ¥ TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHUS.
PaBHOCHIIbHBIC ypaBHEHUS U ypaBHEHUsI-ClieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTRA.

OcHOBHbBIE METObI PELICHUs LENbIX U APOOHO-PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouieHsl OT OJTHOW NEpEMEHHOM. JleIeHne MHOTOYJIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorouieHsl ¢ nieiasiMu ko3¢ dunnenramu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COACPIKAIINX CTEICHU U KOPHH.
Wppanmonansubie ypaBHeHUs. OCHOBHbBIE METO/bI PELICHHS UPPALIMOHAIBHBIX YPaBHEHUH.
ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUM.
[Ipeobpa3oBaHue BbIpaxKeHH, CoepIKaLUX JOoTrapru(MBbI.

Jlorapumuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIICHUS JIOTapu(PMUIECKHX
YpPaBHEHUU.

OcHoBHBIE TpUTOHOMETpUYeckue ¢opmynsl. [IpeoOpa3zoBaHne TPUTOHOMETPHUUECKUX
BBIpAXCHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemenne cucreM JIMHEWHBIX YpaBHEHMH. Marpuma CUCTEMbl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens marpuupl 2 X 2, €ro r€OMETPUYECKUN CMBICI U CBOWMCTBA, BBIUMCIICHHE €T0
3HA4YCHMS, IPUMEHEHUE ONPENEIIUTENS I PEIICHNs] CUCTEMbI JIMHEHHBIX YpaBHeHMN. Pemenue
IIPUKJIAIHBIX 3a7a4 ¢ IOMOILIbI0 CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEIH C TOMOLIBIO MAaTPHUIL U ONIPEACIUTEICH.

IlocTtpoeHne MareMaTH4eCKMX MOZEIEH PEAJbHOM CUTyallMM C IOMOIUBIO YpaBHEHHH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4
U3 PA3IUYHBIX 00J1aCTel HAYKU M peabHON JKHU3HU.

OyHKIMH U TpadUKHU.

@OyHKIMA, crnocoObl 3agaHus (GyHKUMU. B3aumHo oOpathble QyHKiuu. Kommosunus
¢byukuuil. ['padux pynkuun. DnemeHTapHble IpeoOdpa3oBaHus rpaduKoB yHKINH.

OO6nacte onpeneneHns U MHOXecTBO 3HaueHUH QyHkiuu. Hynu ¢ynkuuun. IpomexyTtku
3HaKonocTossHcTBa. YUeTHble W HedeTHble (yHKuuU. [lepuogmueckue ¢ynxuuu. [Tpomexyrku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbI (pyHKIMU. HanOomnbiiee u HauMeHbIee
3HaueHusl QYHKIMU Ha IPOMEKYTKE.

JluneiiHas, kBagpaTu4yHasi U IpOOHO-TUHEIHAs QYHKIIUU. DIIEeMEHTapHOE UCCIIEeOBaHIE U
MOCTPOEHUE UX TPadUKOB.

CrenenHass (QyHKIUS C HaTypaJbHBIM M IIeNbIM MOKa3zareneM. Ee cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-oil cTeneHW Kak (pyHKUIHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKA3aTENEM.

[TokazarenbHas u Jorapugmuueckas pyHKINH, UX cBoWcTBa U rpaduku. McnonszoBanue
rpaduKoB QYHKIUH JUIsS pelieHus ypaBHEHUH.

TpuroHnomerpuyeckass OKpPY>KHOCTb, OIpEIEJICHHE TPUTOHOMETPUYECKUX  (YHKIUI
YHCIIOBOIO apryMEHTA.



@OyHKIIMOHAIBHBIE 3aBUCMOCTH B pealibHBIX Ipolieccax U sBICHUAX. I'paduku peanbHbIX
3aBUCUMOCTEM.

Hauana maTemaTnyeckoro aHaiusa.

HOCHGHOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHusg HOCJ'ICI[OB&TCJ'IBHOCTCI‘/'I. MCTO,Z[ MaTeMaTHYeCKOM
HHIAYKIHH. MOHOTOHHBIE U OrpaHUYCHHBIC I1OCJIICAOBATCIBHOCTHU. I/ICTOpI/ISI BO3HUKHOBCHHA
MaTeMaTHYECKOr0 aHaJIM3a KaK aHaIu3a OECKOHEUYHO MajbIX.

Apudmerndeckass ¥ = TeoOMETpUYecKas  mporpeccuu. beckoHeuyHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6ecKOHEYHO YOBIBAaIOIIeH reoMeTpPHUECKON MPOTrPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonb3oBaHue NpOrpeccuu Uil peUIeHUsl pealIbHbIX 3a7a4 IPUKIIATHOTO XapaKTepa.

HenpepsiBable pyHKIIUN 1 X CBOMCTBA. TOYKH pa3pbiBa. ACUMITOTHI IrpadUKOB GyHKIUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl PEIIEHUs] HEPaBEHCTB.
[TpuMeHeHne CBOMCTB HETIPEPBHIBHBIX (DYHKLUHN JUISI pEIICHHS 3a1a4.

IlepBas u BTOpas npousBoAHble pyHKuuU. OnpeaencHue, reOMeTpUUecKuil U Gpu3nuecKuii
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QyHKINH.

[TpousBoaHbie 3neMeHTapHbBIX GyHKIMH. [Ipon3BogHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA.

MHoKecTBa U JIOTHKA.

MHoOXecTBO, Oomnepaluy Haj MHOKECTBaMH M MX cBoicTBa. Jluarpammel Diepa-BenHa.
[IpuMeHeHrne TEOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONUCAaHUS PEaJbHBIX MNPOLECCOB U
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YISOHBIX MPEIMETOB.

OnpeﬂeneHI/Ie, TCOpPEMaA, CBOMCTBO MaTeMaTHYECKOTO O6’L€KT8., CJIICACTBHUEC, JOKAa3aTCJIbCTBO,
PAaBHOCHUJIBHBIC YPABHCHUS.

Conepxanue oOyuenus B 11 kiacce.
Uucna v BBIYUCIICHMUS.

Harypansuble u nensle uucia. IlpuMeHeHHE NPU3HAKOB JEIMMOCTH LEJBIX YHCE,
HauOonbmui o0mwmit nenurens (nanee - HOJI) u naumensiiee oduiee kpatHoe (aanee - HOK),
OCTaTKOB 10 MOJYJIIO, allropuT™Ma EBKIInAa 11 perieHus 3aa4 B LeNbIX YUCIax.

KommiekcHpie umcma. AnreOpanyeckas W TPUTOHOMETpUYECKass (OPMBI  3amuCH
KOMIUIEKCHOTO Yucia. ApupMeTHUECKHe ONepalud ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPIUHATHOM MtockocTH. Popmynia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl IS pelieHus (GU3NYECKuX |
TeOMETPUUYECKUX 3a/1a4.

YPaBHeHI/Iﬂ " HCPAaBCHCTBA.

Cucrema u COBOKYITHOCTH ypaBHeHI/Iﬁ N HCPABCHCTB. PaBHOCHIIBHEBIC CHCTEMEI M CHCTEMBI-
CIICACTBHUA. PaBHOCUIIBHEIE HCpPaBCHCTBA.

OT16op KOpHEHl TPUTOHOMETPUUECKUX YpPaBHEHUIl C IOMOIIBI0O TPUTOHOMETPUUECKOM
OKPYKHOCTH. PerieHne TpuroHoMeTpuyeCKUX HEPaBEHCTB.



OCHOBHBIE METO/IbI PEIICHHS TOKA3aTeNbHBIX U JIOTapHU(PMHUUECKIX HEPABEHCTB.
OcCHOBHBIE METOABI PEICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHHS] CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, UPPAlMOHAIbHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPABHEHUI.

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMbI C ITapaMETpaMH.

IIpuMmeHeHnEe ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peaibHON JKU3HU, HHTEPIIPETALUS ITOyYCHHBIX PE3yIbTaTOB.

OyHKIIUU U TpaQUKH.

I'papux xommosumu QyHkuid. ['eomerprueckue oOpas3bl ypaBHEHUI M HEPABEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'pacdmueckue MeToab! pelieHns ypaBHEHUH 1 HepaBeHCTB. | paduueckiie METO bl peIICHUS
3a/1a4 ¢ apaMeTpamu.

Hcnonb3oBanue rpadukoB (GyHKIUI JUid HCCIeIOBaHUS INPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX YyUeOHBIX MPEAMETOB U peaIbHON KU3HU.

Hauana MmaTemMaTH4yecKkoro aHaau3a.

[IpumeneHne nNpou3BOAHON K MCCIEA0BaHNIO0 (PYHKIIMNA HA MOHOTOHHOCTh U IKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHU I HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeneHne NPOU3BOAHOM JJIsi HAXOXKIACHMSI HAWIYYIIEro PpEeHIeHHs] B IPUKIATIHBIX
3ajadax, JIs OIpEeJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opmynoil umu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. IlepBooOpa3Hble 31€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Nuterpan. ['eoMeTprueckuii CMbICI HHTETpajia. BeuucieHne onpeaeeHHOro HHTErpaa no
dbopmyne Hetotona-Jleitoauria.

HpI/IMeHeHI/IC HHTCrpaja s HaXO0XICHUA IUIOMAAe INIOCKUX (bHpr u 00BEMOB
TCOMETPHUICCKUX TCII.

[Tpumeps! pemeHnit quddepeHnanbHbIX ypaBHEHHH. MaTeMaTH4ecKoe MOJIeIMpOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.

[Tnanupyemble TpeAMETHBIE Pe3yNbTaThl OCBOCHUS (erepanbHOil pabodell MporpamMMel
yuebHoro kypca "Anredpa v Hadajga MaTeMaTHMYeCKOro aHaiu3a" Ha yriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

K xonmy oOydenuss B 10 kmacce oOydYaromuics TOMYYUT CICAYIONIUE TPEAMETHBIC
pe3yIbTaThI IO OTACIBLHBIM TeMaM (eiepaibHoii paboueil mporpaMMbl yueOHOTo Kypea "Anredpa
Y Hayajia MaTeMaTU4YeCKOro aHanusa':

Yucna ¥ BEIYMCICHUS:



CBOOOJHO OTEPUPOBATH MOHATUSMU: PANMOHAIBHOE YHCIIO, OECKOHEUHAs MepUoIuYecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHCIIO, MHOXKECTBA PAIlMOHAJBHBIX U JIEHCTBUTEIHLHBIX
qKCel, MOAYJb ACHCTBUTEIBLHOTO YHUCIIA;

IPUMEHATH APOOH U NPOLIEHTHI JUIsl PELICHUs IPUKIIAAHBIX 33a4 U3 Pa3IMYHBIX OTpaciel
3HAHUH U pEAIbHOM KU3HU;

MPUMEHSTh NPUOIMKEHHbIC BBIYMCICHUS, MpaBUja OKPYIJICHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO ONEpUPOBaTh IOHATUEM: CTENEHb C LEJIbIM I[OKa3aTeleM, MCII0JIb30BaTh
HNOIXOAALIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
[IPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBbHOM CTETECHH;
CBOOOJHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJHO ONEPHUPOBATh MOHITHSIMH: JOrapudM dHcIa, JCCATHYHBIC M HATypaIbHBIC
JorapudMmel;

CBO6OILHO OneprupoBaTb IMOHATUAMU: CHHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC YHUCJIOBOI'O
ApryMCHTA;

ONEPUPOBATH ITOHATUSMHU: APKCUHYC, aPKKOCHHYC U apKTAHI€HC YHMCIOBOTO apryMEHTA.
YpaBHEHHUs U HEPABEHCTBA:

CBO6OILHO ONCpUPOBATH IMOHATHAMU: TOKACCTBO, YPAaBHCHUC, HCPABCHCTBO, PABHOCUJIBHBIC
YpaBHCHUS U YPABHCHUA-CIICACTBUS, pABHOCUJIbHBIC HCPABCHCTBA,

MPUMEHSTh DPA3JIMYHBIE METOAbl PEIICHHUS pPALUOHAIBHBIX M JPOOHO-PAMOHANBHBIX
YPaBHEHUH, IPUMEHATb METOJ UHTEPBAJIOB I PELICHUS HEPABEHCTB;

CBO6OI[H0 OIICpHUPOBATHL TMOHATHUAMU: MHOTOYJICH OT O)IHOfI nepeMeHHoﬁ, MHOI'OYJIEH C
1enbIMU Kod(dpuimenTaMu, KOpH MHOTOYJIEHA, IPUMEHSTH JIeTICHHEe MHOTOUJIeHa HA MHOTOWJIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemienus 3aaay;

CBOOOJHO OIEpUPOBaTh TMOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHMH, MaTpula,
ONpeAenuTeNb MaTpUllbl 2 X 2 M €ro TeOMETPUYECKHMH CMBICH, HCHOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 1 BBIUNCICHUS €r0 3HAYCHMsI, IPUMEHATh ONPEACIUTENN JUIsl PELIEHUs
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CHUTyallUd C IOMOIIBIO CHCTEMBI
JUHEUHBIX YPaBHEHHUM, WCCIEJ0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MaTpUll U
ONPEIETUTENEN, HHTEPIIPETUPOBATH ITOJTYYEHHBIN pPe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTRA JICHCTBUI C KOpHAMU JIA HpeO6p8.30BaHI/IH BBIpa)KeHHfI;

BBIIIOJIHATE  IIPEO 6pa3 OBaHUs  YHCIIOBBIX  BBIP a}KeHHﬁ, CoZCpKaInX  CTCIICHU C
palrOHAJIBHBIM ITOKA3aTCJIICM,

HCIIOJIb30BaTh CBOMCTBA JOorapu(PMOB /715 TpeoOpa30BaHUs JIOTapU(PMUUECKIX BBIPAKEHUN;

CBOOOJHO  OMNEpUpPOBAaTh  MOHATHUAMHU:  HUpPpalMOHAJbHBIE,  IIOKa3aTelbHbIE U
JorapuMuUecKre ypaBHEHMsI, HAXOJUTh WX PELICHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEN;



OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYEeCcKHEe  (GOpMyNbl  uid  MpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKCHUI;

CBOOOZIHO ONEpUPOBATh IIOHATUEM: TPUTOHOMETPUYECKOE YPAaBHEHHE, IMPUMEHSATH
Heo0XouMbIe (POPMYIIBI IJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOZACIIMPOBATh PCAJIbHBIC CHUTyallUuM Ha A3BIKC aJIr e6pbl, COCTaBJIATb BBbIPAXKCHUA,
yYpaBHEHHsI, HEpPABEHCTBAa 110 YCIOBHIO 3a/ladyd, WCCICIOBATh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM alllapaTa ajireOpsi.

OyHKIIUU U TpaPUKH:

CBOOOJHO ONEpUPOBATh MOHATUSAMH: (YHKIHSA, COCOObI 3afaHus (YHKUIUH, B3aUMHO
oOpatHble (QYHKIIUU, KOMIO3UIMS (PYHKIUH, rpaduK (QYHKIMH, BBITOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpUPOBaTh IOHATUSAMM: OOJNACTh ONPEAEICHUS M MHOXKECTBO 3HAUCHHI
GyHKIMY, HYIU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPHPOBATh MMOHATUSAMHU: YETHbIE U HEYETHblE (DYHKIUH, MEPUOAUYECKHE
(GYyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HAaUMEHblIIee 3HaYeHne (PYHKLUU Ha IPOMEKYTKE;

CBOOOJHO OIIEPHPOBATH MOHATHUSIMH: CTENEHHAas (YHKIHS C HATypaJbHBIM MU IIEIBIM
nokasaresueM, rpaduk CTENeHHON (YHKLUMU C HaTypajbHBIM M LEJBIM IOKa3aTeneM, rpaduk
KOPHS N-Oi CTETEeHH KaK (QYHKIIUM OOpaTHOM CTETNIEHU C HaTypalbHBIM ITOKa3aTeIeM;

ONEpUPOBATh IOHATUAMH: JIMHEHHAas, KBaJpaTW4yHas M JApPOOHO-IMHEHHas QyHKUIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO ONEepUpOBaTh MOHATUAMHU: IMOKa3aTelbHas U Jorapudmuyeckas (yHKLUH, UX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX IPAPUKH IJIs PELICHHUS YPaBHEHMI;

CBOOOJHO OIEpPHUPOBATH MOHATHSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpeJesieHHe
TPUTOHOMETPUYECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (YHKIMHA A MCCIENOBAHUS IMPOLECCOB M 3aBHCUMOCTEH IpH
pelIeHNnH 3a/ad U3 JAPYTUX y4eOHBIX MPEIMETOB U pealibHOM >KU3HM, BBIpa)kaTh (HOpMyliaMu
3aBUCHUMOCTH MEXKy BEITNUMHAMY;

Hauama MaTeMaTH4eCKOro aHajamn3a:

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: apupMeTHyecKass M TeoMeTpUdecKas MporpeccHs,
OeckoHEYHO yObIBarollasi reOMeTprIecKasi Iporpeccusi, JIMHEHHBIA U 3KCIIOHEHIUAIbHBIA POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

HCIIOJIB30BATh IMPOrpeCCUm JJisd pCUICHUS PCAJBHBIX 3aJa4 IMPUKIAIHOI'0O XapaKTepa,

CB060,Z[HO ONCprUpoOBaThH INOHATHUAMUN: IOCICaA0BAaTCIBHOCTD, CIIOCOOBI 3aJaHusA
HOCH@JIOBaTeJILHOCTeﬁ, MOHOTOHHBIC U OT'PaAaHUYCHHBIC IMMOCICA0BATCIIBHOCTHU, IOHNMMATh OCHOBEBI
3apOXKIACHUSA MATCMATUYCCKOI'O aHaJIn3a KaK aHaJIn3a OCCKOHEYHO MaJbIX;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: HETPEPHIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;



CBOOOJHO ONEpUpOBaTh IMOHATHEM: (YHKIIHMs, HEMpepbhlBHAS Ha OTpe3Ke, IPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a/1a4;

CBOOO/THO OTIEPUPOBATH MOHSATUSAMU: TIEPBasi U BTOPasi IPOU3BOIHBIC (PYHKIINU, KacaTeIbHas
K rpaduKy QyHKIINH;

BBIUUCIISATH MIPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMHU JIBYX ()YHKIIHA,
3HATh IPOU3BOHBIE ITEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIB30BATh TEOMETPUUYECKHUH U (PU3NUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.
MHoxecTBa 1 JIOTHUKA:
CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpALIUU HAJl MHOYKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anIapar JJs ONIMCAHUs PEAbHBIX IPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBATh TMOHATHAMU: OIpENEeIeHUe, TeopeMa, YypaBHEHHUeE-CIIeACTBUE,
CBOMCTBO MaTeMaTH4eCKOro OO0BbEeKTa, J0Ka3aTeIbCTBO, PpABHOCWIbHBIE YpaBHEHHUS U
HEpaBEHCTBA.

K xonumy oOyuenus B 11 kiacce oOyyaroumuiicss MOJYYUT CIEAYIOIIME NPEAMETHbBIE
pe3yibTaThl 10 OTIENIBHBIM TeMaM (eiepalibHOM paboueil mporpamMmbl yueOHOro kypea "Ainrebpa
Y Hayajla MaTeMaTU4eCcKoro aHaiumusa':

Yucna v BRIYUCICHUS:

CBO6OILHO OIICpHUPOBATH [MOHATHUAMU. HATYpPAJbHOC W INECJIOC YHCIO, MHOXECTBA
HATYpaJIbHbIX WU LEJIBIX YUCCII, UCIIOJIB30BATh IMIPU3HAKH ACIIUMMOCTH LECJIbIX YHUCCII, HOI[ n HOK
HaTypaJbHBIX YUCECII JIAA pCHICHUA 3aJ]ad, IPUMCHATH aJITOPUTM EBKJII/II[a;

CB06OI[HO ONCpHUpOBaTh NOHATUCM OCTATKaA IO MOAYJIIO, 3alIMChIBATh HATYPAJIbHBIC YHCJIa B
PA3JINYHBIX MMO3UIUOHHBIX CUCTEMAaX CUHUCIICHUS,

CBOOOJHO OINEPHPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX
YHUCeN, MPEICTaBIATh KOMIIJIEKCHBIE YHCIIa B aJireOpandecko M TPUTOHOMETpUUECKOU dopme,
BBITIOJHATH apu(METHUYECKHE ONEPalU ¢ HUIMH U U300pakaTh Ha KOOPIAUHATHON TIIOCKOCTH.

YpaBHEHHsI 1 HEPABEHCTBA:

CB06OI[HO ONCprUpoOBaATH INOHATHUAMUN: HppaluOHAJILHBIC, IIOKa3aTCJIIbHBIC u
JIOFapI/I(l)MI/I‘-IGCKI/Ie HCPAaBCHCTBA, HAXOJUTh UX PCHICHUA C MIOMOIIBIO PABHOCHJIBHBIX IIEPEXOA0B,

OCYHICCTBJIATDH OT60p KOpHCfI IIpU pCHICHUN TPUTOHOMCTPUYCCKOI'O YPABHCHUS,

CBOOO/JIHO OMNEpUPOBATH IOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, IPUMEHSTh
HEo0Xo1uMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUI M HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEU
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPaBEHCTB;

peuiatb palyvOHAJIBHBIC, HWPPAUOHAIBHBIC, ITOKAa3aTCIbHBIC, J'[Ol"apI/I(i)MI/ILIeCKI/Ie n



TPUTOHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA, COAEPIKAIIME MOLYJIU U ITapaMETPhI;

MIPUMEHSTH rpaduuecKre METOIbI I PEIlIeHUs] ypaBHEHUI U HEPABEHCTB, a TaKXKe 3a7ad C
napameTpamu;

MOJIETIUPOBaTh pealbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBISATh BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a41, UCCIIEI0BATh MOCTPOEHHBIE MOJIEIHN
C HCIOJIb30BaHUEM allllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

OyHKIUYN U TpapUKu:

CTPOUTH TpadUKH KOMITOZMIMH (YHKIHMH C MOMOIIBIO AJIEMEHTAPHOTO HMCCICIOBAHUS H
CBOMCTB KOMITO3HIIUHU ABYX ()YHKIIHIA,

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHI U HEPABEHCTB HAa KOOPAWHATHON INIOCKOCTH;
CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;
NPUMEHATh QYHKINU [T MOACTHPOBAHUS M UCCIIEIOBAHMS PEATbHBIX MTPOIIECCOB.

Hauana MaTeMaTH4eCcKOro aHaIHu3a:

UCIOJb30BaTh IPOU3BOAHYIO [UIs MCCIelOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HaxoauThb HauOoJIbIIIEE U HAaUMEHbIIIee 3HAUYECHHUS (I)YHKI_II/II/I HereprBHOﬁ Ha OTPEC3KE;

HCIIOJIB30BATh IMMPOU3BOJHYIO JJIA HAXOKACHW S HAWITYUHICTO PCHICHWA B IIPUKJIAIHBIX, B TOM
YHCIIE COLMATbHO-9KOHOMHYECKHUX, 3a/1auax, Ui OMPeIe/ICH s CKOPOCTH U YCKOPEHHS TIpoIiecca,
3a1aHHOTO POPMYJION WK rpaduKoMm;

cBOOOHO OMEpPHUPOBATh MOHATHIMU: IIEPBOOOpa3Hasi, ONpeAeNICHHbIM UHTETPall, HAXOIUTh
MEepBOOOpaA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpas 1o Qopmyne HproToHa-
JleliOHMnA;

HaxXoauTh IJIOIIaau IIJIIOCKUX (1)I/Il"yp 1 00BEMEI TEJI C MMOMOIIIBIO MHTCTPAJIA,

MMETh MpPEACTABICHHE O MAaTEeMAaTHMYECKOM MOJEIMPOBAHWU Ha IMPUMEPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHEHUI;

peuaTth MPUKIIAAHBIC 3aJa4d, B TOM YHUCIIC COOUAJIbBHO-3KOHOMHNYECKOTO U (I)I/BI/ILICCKOFO
XapakTepa, CpeaACTBAMH MAaTEMAaTUYCCKOTI'O aHaIn3a.

3.4.2. Pabouas nporpamma y4uebHoro kypca "['eomerpus".
[TosicHutenpHas 3amucka.

['eomerpus siBnsieTCs OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpEIHETO 00111er0 00pa3oBaHus,
Tak Kak o00ecreynBaeT BO3MOXKHOCTh HM3y4YEHHUS JUCHUIUIMH  €CTECTBEHHO-HAyYHOU
HAIPABJIEHHOCTH W TPEIMETOB T'yMaHUTAPHOTO IuKia. Jlornueckoe MbIuieHHe, (HOpMHUPYEMOe
pHU U3YYeHUH O0Y4YaIOIUMUCS TIOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3ATEIHCTBE TEOPEM U
MOCTPOCHUHN LECIMOYKHU JIOTUYCCKUX YTBep}KJIeHI/Iﬁ pu PCIICHUU T'COMETPHUICCKUX 3a]ad, YMCHUC
BBIIBUTATh M OMPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS TMPH PEIIeHUuU 3aaad
€CTCCTBECHHO-HAYYHOI'O IMKJIa, B YaCTHOCTH (bI/I?;I/I‘-IeCKI/IX 3aaad.



Ienp ocBoeHust mporpammbsl yueObHoro kypca "I'eomerpus" Ha yriyOJeHHOM YpPOBHE -
pa3sBUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH, OOY4YarOUIMXCS NPU HU3YyYECHUM T'€OMETPHM, Kak
COCTaBIISAIOLICH mpenMeTHOM obmactu "Marematuka u uH(popMmaTuka' depe3 obecreueHue
BO3MOXHOCTH NPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeHcTBUH, CeUn(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ui YCIEUIHOTO MPO(pEeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMH 3a7]a4aMH Kypca FeOMETPUH Ha YTIITyOJIeHHOM YPOBHE, PACIIUPSIONIIMH U
YCUJIMBAIOIUMU Kypc 0a30BOIr0 YpOBHS, SABJISIOTCS:

pacupeHue npeaCcTaBICHNUs O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpPbI U (POPMHUPOBAHHE
OCO3HAHUsA B3aUMOCBS3U N'€OMETPUH C OKPYXKAIOLUM MUPOM;

(dbopMHUpOBaHUE TIPEICTABICHUS O NPOCTPAHCTBEHHBIX (UI'ypaX Kak O BaKHEHIIUX
MaTEeMaTHYECKUX MOJIEIISX, TO3BOJISIONINX OMMCHIBATH U U3y4YaTh Pa3HbIC SBICHHUS OKPYKAIOIIETO
MUpa, 3HaHWE NOHATUHHOTO amnmnapara 1o paszeny "Crepeomerpus’ ydeOHOTO Kypca reOMETpUN;

(bopMHpOBaHKE YMEHUS BJIaZIETh OCHOBHBIMH MOHATHSIMU O MPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMYyJl M YMEHHE HX MPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBbI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

dbopMupOBaHHE YMEHHUsS paclo3HaBaTh Ha YepTEkKaxX, MOJACIAX U B PEATBHOM MHpPE
MHOT'OTPaHHUKHU U TeJla BPaLEHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIECIIHN;

(bOpMI/IpOBaHI/Ie IIOHUMAaHUsA BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTHYeCKUuX Teopuil, (GopMupoBaHHE MOHMMAHHUS POJU AKCMOMATHKH INPU NPOBEICHUU
paccyXJIeHH;

(dbopMHpOBaHNE YMEHUS BIAIETh METOJIaMH I0KA3aTENILCTB U AJITOPUTMOB PEIICHUS, YMEHUS
UX NPUMEHSTH, IPOBOJANUTH JTOKA3aTEIIbHBIC PACCYXKICHHUSA B XOJ€ PEIIECHUs CTEPEOMETPUUYECKUX
3ajiay U 3a/1a4 C IPaKTUYECKUM co/iepKaHueM, (popMUpOBaHUE IPECTaBICHHUS O HEOOXOAMMOCTH
JI0Ka3aTeNbCTB MPU OOOCHOBAaHMM MAaTEMaTUUYECKUX YTBEPKACHUM W POJM aKCHOMAaTUKU B
IIPOBEACHUH JECIYKTUBHBIX PACCYKACHUN;

Pa3BUTHEC W COBCPIICHCTBOBAHHMEC MWHTCIUICKTYAJIBHBIX W TBOPUYCCKHUX CIIOCOOHOCTEH
O6y‘laIOH_II/IXC${, MMO3HaBaTEIbHOM AKTUBHOCTH, HCCICIOBATCIIbCKHUX YMCHHﬁ, KPUTHUYHOCTH
MBIIIJICHUS, HHTEPECA K U3YUCHUIO I'COMCTPUH,

¢dopmupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH, pEJIEBAaHTHON TI'eOMETpUH: YMEHHUs
pacrno3HaBaTh IPOSBIEHUS TEOMETPUUYECKUX TOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaJIbHbIX
KU3HEHHbIX CHUTYyallMsIX W NpPU H3YYEHUM JPYIMX Y4YeOHBIX NPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEallbHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIEpKATEIBLHBIMU JIMHUSAMU yaeOHOTO Kypca "T'eomerpus” B 10 - 11 xmaccax
apisatores: "lIpsMble M muiockocTw B mpocTpaHcTBe", "MHororpanHuku”, "Tena BpamieHus',
"BekTopsl 1 KOOpAMHATHI B IpocTpaHCcTBe", " JIBUKEHUS B IPOCTPAHCTBE".

CohopmynupoBannoe B ®PI'OC COO TtpeboBanue "ymeTb oOmnepupoBaTh MOHATHAMHU',
pEeBaHTHBIX TEOMETPUHU Ha yriyOjaeHHOM ypoBHE oOydenus B 10 - 11 kjmaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacrpeziensercsi He TOJIbKO M0 CoAepKaTeNIbHbIM JIMHUSIM, HO U 110 rojiaM ooydenus. Coneprxkanue
00pa30BaHus, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHus dexepanbHol paboueit
IIPOrPaMMBbl, pacIpe/IeIeHHBIM 110 ToAaM 00yueHusl, CTPYKTYpPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
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BCEM OCHOBHBIM, MPUHIMIIHATIBHBIM BOIIpOcaM OOydaromuecs: o0paniaauch HEOJHOKPATHO, YTO
IO3BOJISIET ~ OPraHM30BaTh  OBJAJCHUE TCOMETPUYCCKHMH IOHATHAMH W  HaBBIKAMHU
IIOCIIEJOBATEIFHO M MOCTYIATENbHO, ¢ COONIOJCHHUEM IPHHIMIIA IPESeMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIOYATh B OOLIYIO CHCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YYAIOIIMXCSI, PACILIHPSIS
U yrayOuisis ee, 00pa3ys mpo4HbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marh ycioBus it auddepeHnmanuun  oO0ydeHUs, TOCTPOCHUS WHIUBUIYaTHHBIX
00pa30oBaTeNbHBIX  MPOrpaMM, OOECHEYUTh  YIIIYOJIICHHOE HW3YYEeHHE TEOMETPHH  Kak
cocraBlsitollei yaeOHoro npeamera "Maremaruka';

MOJITOTOBUTh OOYYAIOIIUXCS K MPOJOJDKCHHIO M3YYEHUS MaTEMAaTHKH C y4eTOM BBIOOpA
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKAY OOmMUM U MpodecCruOHATBHBIM
o0OpaszoBaHHEM.

OO1m1ee yncI0 YacoB, PEKOMEHIOBAaHHBIX JJIS U3y4eHus: yuyeOHoro Kypca "I'eomerpus” Ha
yriay0neHHoM ypoBHe - 204 ygaca: B 10 knacce - 102 yaca (3 yaca B Henento), B 11 kmacce - 102
yaca (3 yaca B HEJIENIO).

Copepxanne ooyuenus B 10 kiacce.
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.

OCHOBHBIE ITOHATHUS CTCPCOMCTpPHUH. Tqua, npsMasd, 1MIOCKOCTb, IIPOCTPAHCTBO. ITonsarue 00
AKCUOMATHYCCKOM IMOCTPOCHUU CTCPCOMCTPUU:. aKCUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.

B3aumHOe pacrosiokeHHe NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, NapajuIeIbHbIe U
cKpemuBaromuecs npsaMele. [IpusHaku ckpempBaronuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuleibHbIE NPSIMbIE B IPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
IPSAMBIX, [APAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHO€ MW LEHTpAIBbHOE
pOEeKTHpOBaHue, n3oopaxkeHue ¢uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHUSL.
N3o6paxenue ¢Guryp B napajuieJbHOM NPOEKIHU. YTIIbI C COHANIPABIEHHBIMH CTOPOHAMM, YTOJ
MEXIYy NPSAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIOCKOCTEN: NapalljleibHbIE IUIOCKOCTH,
CBOICTBa mapajienbHbIX IUI0cKocTel. [IpocTeiime npocTpaHcTBEHHbIE (UTYPBI HA MJIOCKOCTH:
TETpasap, NapajljIeJIeIUIIE], TIOCTPOCHUE CEYCHUN.

[IepneHMKyIAPHOCTD NPSAMOM U INIOCKOCTH: NIEPIEHANKYIIPHBIE IIPSMBIE B IPOCTPAHCTBE,
IpsIMBIE MApaJUICNIbHBIE U NEPHEHAUKYJAPHBIE K IIOCKOCTH, NPU3HAK IMEPHEHIUKYIAPHOCTH
OpsIMOM U TIJIOCKOCTH, TeOopeMa O MPsSMOI NEepNeHIUKYISIpHOW MiockocTu. OpTOoroHanabHOE
npoekTupoBaHue. IlepneHAUKyNIsAp ¥ HAKIOHHBIE: pacCTOSHUE OT TOYKH [0 IUIOCKOCTH,
paccTosiHUE OT MPSIMOMN J10 TJIOCKOCTH, IPOEKLUs PUTyphl Ha IIIOCKOCTh. [leprnenaukynsapHoCcTh
IJIOCKOCTEH: NpPU3HAK NEPHEHAUKYJIAPHOCTH ABYX IIOckocTe. Teopema 0  Tpex
NEPIEHAUKYIISPAX.

VYTIibl B IPOCTPAHCTBE: YIOJI MEXAY IPSAMOM U IIJIOCKOCTBIO, IBYTPAHHBIN YIOJI, IMHEUHBII
YroJl ABYIPaHHOTO yria. TpexrpaHHbld M MHOrorpaHHbie yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpaHtoro yria. CBoicTBa MJIOCKUX U JBYI'PAHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHMKH.

Buibl MHOTOrpaHHMKOB, pa3BepTKa MHOrorpasHuka. [Ipusma: n-yronapHas npusma, npsmas
U HakJIOHHAas TpHU3MbI, OOKOBas U TOJHas TOBEpPXHOCTh npusMbl. [lapamienenunen,



IPSIMOYTOJIBHBIM Tapajulelenunel M ero cBoicTBa. KpaTuaiimue myTM Ha IOBEPXHOCTH
MHOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema Iludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, IpaBUiIbHAA U yceueHHast nupamuabl. CBoiicTBa pedep 1 OOKOBBIX TpaHen
NpaBUIbHON nupamuibl. [IpaBuibHbIE MHOTOIpaHHMKHU: IPAaBWIIbHAS NpPU3Ma M IpaBUJIbHAs
NMpaMK/JIa, IpaBUIIbHAS TPEYTOJIbHAS IMPAMK/JIa U IPABUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJEKadIp U UKOCAIP.

Brruuciienue 31eMEHTOB MHOTOTPAaHHHUKOB: pedpa, auaroHanu, yribl. [lnomans 00xoBoit
IIOBEPXHOCTH U MOJHON NOBEPXHOCTHU MIPSIMOI IPU3MBI, 11011 Jb OCHOBaHUM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTH TMpsiIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON
IIUPAMHUJIBI, TEOPEMA O IUIOIIAAN YCEYCHHON TUPaMUIBL.

CuMMeTpusi B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABUIBHBIX MHOI'OI'DAaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIeNUIend, CHUMMETPHs
IIPaBUJIBHBIX IIPU3M, CHMMETPHUS IIPABUJIBHON ITUPAMUBI.

BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE.

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHs C BEKTOpAaMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha 4ncio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [IoHsTHE KOMIUTaHApHBIE BEKTOPHI. I [pM3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasuienenunena. TeopeMa O pas3OKEHUH BEKTOpAa II0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopaunHat B npoctpaHcTBe. KoopaunaTtel Bektopa. CBsi3b
MEXy KOOpJUHATaAMHM BEKTOpa M KOOPAMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CkainspHOe
IIPOU3BEJICHNE BEKTOPOB.

Copepxanne ooyuenus B 11 kiacce.
Tena BpameHus.

[ToHATHsA: UMIMHApPUYECKas TOBEPXHOCTb, KOHMYECKas IIOBEPXHOCThb, cepuueckas
MOBEPXHOCTh, 00pa3yIOIINe MOBEpXHOCTEN. Tena BpaleHus: [WIMH]IP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N300paxeHue Tea BpallleHUs Ha MII0cKocTU. Pa3BepTka nuinHIpa 1 konyca. Cummerpus chepsl
U 1apa.

O6beM. OcHoBHBIE cBoicTBa 00BeMOB Ten. Teopema 00 o0ObeMe NPSIMOYTOJIBHOTO
napajjenenunena U cieiactsus u3 Hee. OObeM NpsSMOM M HAKIOHHON NPHU3MBI, LMIUHIPA,
nupaMuibl 1 KoHyca. O0beM 11apa v apoBOro CErMEHTAa.

KomOuHanuu Ten BpalleHWss W MHOTOTpAaHHMKOB. [Ipu3Ma, BNHMCaHHAas B IWJIHMHJD,
onMcaHHasi OKoJo ImiuHApa. [lepecedenue cdepsl U mapa ¢ MIOCKOCThio. Kacanue miapa u
cdephl II0CKOCTHI0. [I0OHATHE MHOTOTpaHHKKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHOW B
MHOTI'OI'paHHUK HUJIM TCJIO BPAllCHHA.

[Tnomans MOBEPXHOCTH LWIMHApA, KOHYyca, Miomans cepbl U ee yacteil. [logobue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, IUIOMIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue momodusi, romoreTus. PemieHue 3ajad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

ITocTpoeHne ceyeHUt MHOTOTPAaHHUKOB U T BPALICHUS: CEYSHUS [IMIMHIPA (TTapajIeIbHO
U TNEPIEHUKYISIPHO OCH), CEUeHMs] KOHyca (IapajyielIbHOe OCHOBAHUIO M MPOXOASIIEE depe3



BEpILMHY), CEUEHUS 11apa, METOABI IOCTPOEHUS CEYEHUN: METOJ| CJIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE.

BekTops! B mpoctpanctBe. Onepanuu Haj BeKTopaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXEHHUs. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 0aszucy. KoopanHaTHO-BEKTOPHBIM METOA IpU
pEILIEHNU T€OMETPUYECKUX 3a/1ay.

JIBM>KeHUS B IPOCTPAHCTBE.

JiBmxenust npoctpancTBa. Orobpakenus. J[BrkeHus u paBeHcTBO huryp. O0mme cBolicTBa
NBYOKEHUH. BUIbl IBIKEHMI: TapaJIebHBIA MEPEHOC, IEHTPAIbHAS CUMMETPHS, 3epKaTbHAS
CUMMETPHUS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazosanust moxobus. [Ipsmas u cdepa Diinepa.

[IpeameTHBIC Pe3yNbTATHI IO OTACILHBIM TeMaM yuaeOHoro kypca "I'eomerpus”. K koniy 10
KJj1acca 00yJaromuiicst Hay4uTCs:

CBO6OI[HO OIICPHUPOBATH OCHOBHBIMH INOHATHAMHU CTCPCOMCECTPHUU IIPH PCHICHHU 3aaad U
MMPOBCACHNUN MAaTEMATUUCCKHUX paCCY)KI[eHI/IfI;

MPUMEHITh aKCHOMBI CTEPCOMETPHH M CJICACTBHS M3 HUX IPH PEIICHUH I'€OMETPHUYCCKUX
3a/1a4;

KJ1accu(UIUpoOBaTh B3aMMHOE PACIIOJIOKEHUE MPSMBIX B INPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IIPSAMBIX U IIJIOCKOCTEMN B IIPOCTPAHCTBE;

CBOOOJHO ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE: MEXKIY
IIPSAMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U INIOCKOCTHIO;

CB06OI[HO OIICpHUPOBATH NOHATUAMU, CBA3aHHBIMH C MHOT'OI'PaHHUKAMU

CcBOOO/ZIHO pAaclo3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHUKOB (TpuU3Ma, MUpaMUAaa,
NpSMOYTOJIbHBIN Mapasienenunen, Kyo);

KJ'IaCCI/I(i)I/IIII/IpOBaTB MHOTI'OIr'paHHUKH, BI)I6I/Ipa$I OCHOBaHUA AJIsd KJ'IaCCI/I(l)I/IKaHI/II/I;

CBOOOJTHO ~ONEpPHPOBATh TMOHATUSIMH, CBS3aHHBIMH C CEUYCHHEM MHOTOIPDAaHHHKOB
IIJIOCKOCTBIO;

BBINOJIHATE TMapajuleibHOE, IIEHTPAIbHOE M OPTOrOHAJIbHOE MPOEKTHpOBaHUE (GUTryp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust pUryp Ha MiIoCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHMKOB pa3IMYHBIMH METOJIaMH, BBIIOJHATH (BBIHOCHBIC)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y;

BBIYMCIISITh  IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (Ipu3Ma, MHpPaMUJA),
TEOMETPUUYECKHUX TEJ C MPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPUPOBAThH MOHATUAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

CBOOOJTHO OINEPHPOBATh MOHATHUSMH, COOTBETCTBYIOIIUMH BEKTOPaM M KOOpJHHATAM B
POCTPAHCTBE;



BBIIIOJIHATD I[GﬁCTBHSI Haa BCKTOpaMu,

pelmiath 3ada4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHOIIICHUHN U HaXO0XJICHHUEC
TCOMCTPHUYCCKUX BCIIUYUH, MIPUMCHAA U3BECCTHBIC MCTOAbI TP PCIICHUU MATECMATUYCCKUX 3aaa4
IMOBBIIICHHOI'O U BBICOKOI'O YPOBHS CJIOKHOCTH,

IIPUMEHATH IIPOCTEUIINE IMPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a1aY;

U3BIIEKaTh, MPEOOPA30BBIBATh M MHTEPIPETUPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeJCcTaBlIeHHYIO Ha YepTexax U PUCYHKaX;

MPUMEHATH MOJYyYEHHBbIC 3HAHMS Ha MPAKTUKE: CPAaBHUBATh W AHAIU3UPOBATH pPEabHBIC
CUTyalluu, MPUMEHSATh H3y4eHHbIE TOHATHS B MPOLECCE IMOUCKAa PELICHUS MaTeMaTH4YeCKU
c(hOpMyIUPOBAaHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYAIlMd HA S3BIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BAaHHEM TI'€OMETPUUYECKUX TMOHATUNH U TEOpeM,
anmapara aJreOpsbl, pemarh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMYUH;

HUMETh MPCACTABIICHUA 00 OCHOBHBIX 3Talax Pa3sBUTHA I'€COMCTPHU KakK COCTaBHOM YaCTH
(bYHI[aMeHTa Pa3sBUTHUA TEXHOJIOTHUH.

[IpenmeTHbIe pe3yNbTaThI IO OTACIFHBIM TeMaM yueOHoro kypca "I'eomerpus”. K koniry 11
KJ1acca 00y4aroIuics HayYuTCs:

CBO6OILHO OIICpHUPOBATHL IIOHATUAMHU, CBA3AHHBIMU C HHHHHI{pH‘IGCKOﬁ, KOHHYCCKON U
C(l)equeCKOfI IMOBCPXHOCTAMMU, 00BACHATH CIIOCOOBI MMOJIYy4YCHHUA;

OIICpHUPOBATH ITOHATHUAMU, CBA3AHHBIMU C TCJIaAMHU BPALICHHWA: UIUHAPOM, KOHYCOM, C(bCpOfI
H I1apoM;

pacrno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHYC, cdepa M 1map) U OOBACHATH CIOCOOBI
IIOJIyYEHUS TEJl BpaLLlEHUs;

KJIacCU(UIUPOBATh B3AUMHOE PACIOI0KEHUE CPEPhI U MIOCKOCTH;

BBIUUCIIATH BCIIMYUHBI 3JIEMCHTOB MHOTOI'PAHHHUKOB U TCJI BpAallICHUA, 00BEMBI U Iiomaigun
HOBerHOCTeI\/'I MHOTI'OI'PaHHUKOB U TCJI BpallICHUA, TCOMECTPUUCCKHUX TCJI C IPUMCHCHUEM q)OpMy.]'I;

CBOOOJHO ONEpUPOBaTh MOHATHSIMHU, CBA3aHHBIMH C KOMOMHAIMSAMM TeJl BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHCAaHHBIM B cepy MU ONUCAaHHBIA OKOJO cdepsl, chepa,
BIIMCAHHAs B MHOTOI'PAHHMK WJIM TEJIO BPALLECHHUS;

BBIYUCIIATE COOTHOUMICHUA MCKAY IIOIIAaAIMU HOBerHOCTeﬁ u o0beMaMu HOJIO6HI)IX TCII,

n300pakaTh U3yyaeMble (PUTYpHI, BBIMOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHS TEJl BPALLCHUS;

U3BJIIEKaTh, UHTEPIPETUPOBATh U MPeoOpa3oBbIBATh MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeAcTaBIeHHYIO Ha YepTekKaxX U pUCYHKaX;

CB060,Z[HO OIICpHUPOBATH NOHATUCM BCKTOP B IIPOCTPAHCTBE;

BBIITIOJIHATD OICpallvii HAl BEKTOPAMU,



3aJ1aBaTh IVIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOpMHAT;

peaTth rcOMETPUICCKUC 3aJa4d Ha BBIYHUCIICHHUEC YIJIOB MCXKAY MPAMBIMHA U ITIJIOCKOCTSIMU,
BBIYMCJICHUC paCCTOSIHI/Iﬁ OT TOYKHM OO0 IIJIOCKOCTH, B INECJIOM, Ha MPUMCHCHUC BCKTOPHO-
KOOpAWHATHOI'O METOJA IIPpU PCIICHNH,

CBOOOJITHO ONEpPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C JBUXKEHHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBITIOJIHATH I/I306pa)KeHI/IH MHOT'OI'PpaHHUKOM U TCJI BpallICHUA IIPH IMapaJUICIIBHOM IIEPEHOCE,
HCHTPAILHOW CHUMMETPHH, 3CPKAIBHOH CHMMETPUHM, TIPU TOBOPOTE BOKPYI  IPSMOI,
npeoOpa3oBaHus MOI00US;

CTPOUThH CEYEHHs] MHOTOI'PAaHHMKOB U TN BpalLEHUs: CEUYEHUs LUMIMHJpA (MapauielbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHyca (MapajuielbHOE OCHOBAaHUIO U IPOXOJSIIEE uepes3
BEpLIMHY), CEUEHHs 11apa;

HCIIOJIB30BAaTh MCTOAbBI ITOCTPOCHHA CCUCHHIL: MCTOJ CJICOAO0B, MCTOJ BHYTPCHHCTO
IMPOCKTUPOBAHMA, MCTO/ IICPCHOCA CCKYH_[eﬁ IIJIIOCKOCTH,

AOKa3bIBATh TCOMETPUUCCKUEC YTBCPIKACHUA,

NPUMEHSITh TeOMETpHuYecKue (aKThl IS  PEHICHHS CTEPEOMETPHYUSCKUX — 3ajad,
MIPEIITOJIATAOIINX HECKOJIBKO MIAroB PEIICHUS, €CIM YCIOBUS NMPUMECHCHHUS 3a/1aHBI B SBHOW U
HesiBHOU (opme;

peliath 3adda4M Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHOIIICHUM U HaXO0XJICHUC
TCOMCTPUUCCKUX BCIINYUH;

IIPUMEHATHh IPOIPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU
PELICHUHU CTEPEOMETPUYECKUX 3a/ay;

IIPUMEHATH TOJyYCHHBIC 3HAHUS HAa NPAKTHKE: CPAaBHHUBATh, AHAIM3UPOBATh U OLICHUBATH
peabHble CUTyallud, IPUMEHATh U3YYEHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE TTOUCKA
pelIeHNs MaTeMaTH4YeCKH CPOpPMYIUPOBAHHON MPOoOIEMBbI, MOJIEIUPOBATh peajabHble CUTYyallUU
Ha SA3BIKE T€OMETPHUU, UCCIIEN0BATH IIOCTPOCHHBIE MOJEIH C UCIOIb30BAHUEM T'€OMETPUYECKUX
NOHATUM M TeopeM, ammapara ainreOpbl, pemaTh NPAKTUUYECKHE 3a/ayd, CBSI3aHHBIE C
HAaXO0JICHUEM F€OMETPUYECKUX BEIINYUH;

UMETh MpEeACTaBIEHUSI 00 OCHOBHBIX ATamax pa3BUTHUsI F€OMETPUM KaK COCTaBHOM 4YacTH
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

3.4.3 PaGouas nporpamma yuebHoro kypca "BeposTHOCTb U cTaTHCTHKA".
IlosicHuTenpHas 3amnCKa.

VYuebubiii kypc "BeposTHocTh U cTaTHCTHUKA" YriyOJEHHOTO YpOBHS — SIBISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriiyOJIeHHOTO YPOBHS Ha YPOBHE
cpeaHero oomiero oOpa3oBaHMsA. YYeOHBIH Kypc MpeaHa3HadeH Uil (opMUpOBaHUS Y
00y4JaroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPhl M TMOHHUMAHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA [T U3yYeHUs CITy4alHbIX COOBITUH, BETMYUH U IIporieccoB. [Ipu
M3YYEHHU Kypca o0oramarwTcs IMpeAcTaBiIeHHUs] O0yJarouuxcs O MEeTOoAaX HCCIeI0BaHMs
U3MEHYMBOTO MHpA, Pa3BUBACTCS MOHMMAHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TO3HAHHWA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O



MHPOBO33PCHUA.

Conepxkanre y4eOHOTO Kypca HAampaBIeHO Ha 3aKpEIUICHWE 3HAHWMU, MOJTYYCHHBIX MPU
U3y4CHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U HA Pa3BUTUE MPEACTABICHUN O
CITy4alHBIX BEIUYMHAX M B3aMMOCBS3SIX MEKAY HUMHU Ha BOKHBIX MPUMEPaX, CHOKEThI KOTOPBIX
HOYEPIIHYTHI U3 OKPYXKAIOIIEro Mupa. B pedynbprare y 00ydyarommxcsi J0JKHO ChOpMUPOBATHCS
Hpe/CTaBlICHUE O Hauboyee yMOTPEOMTENbHBIX M OOIIMX MAaTeMaTHYCCKUX MOJEIISIX,
HCIIOJIB3YCMbIX JJIS OIIMCaHUA AHTPOIIOMCTPHUYCCKUX n I[eMOFpa(i)I/I‘-IeCKI/IX BCJINYMH,
NOrPENIHOCTE B pa3iUyYHbIE pPOJA HU3MEPCHHSX, [UIMTEIBHOCTH O€30TKA3HOH pPabOThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUIN U MIPOIIECCOB B 00IIIeCTBE. YUeOHBIi
Kypc sIBIsieTcs 0a30i JJIsl OCBOCHHS BEPOSTHOCTHO-CTATHCTHYECKMX METOJ0B, HEOOXOIMMBIX
creguaimcraMm  HE TOJBKO HWHXXCHCPHBIX CHeL[I/IaHBHOCTef/’I, HO TakKX€ COIUuaJIbHbIX U
NICUXOJIOTHYECKUX, IMOCKOJIbKY COBPEMECHHBIC OOICCTBEHHbIC HAYKH B 3HAYUTEIBHOW Mepe
MCIIOJIB3YIOT allapar aHaiu3a O0IbIINX JaHHBIX. [[eHTpanbHy0 9acTh y4eOHOTO Kypca 3aHUMaeT
00CY)XJICHHE 3aKOHA OOJBINUX YHCENl - (PYHIAMCHTAILHOIO 3aKOHA MPHUPOJBI, HMEIOIIETO
MaTeMaTHYECKYIO (hOpMaTU3aIInIO.

B cooTBercTBUM C yKa3zaHHBIMHM LEISIMH B CTPYKType ydeOHoOro kypca "BeposTHocTh u
cTaTHCTUKA" Ha YIrJIyOJEHHOM YpPOBHE BBIJICJIECHBI OCHOBHBIE COJEP)KATENIbHbIE JIMHUU:
"Cnyuvaiinble coObITHS U BepossTHOCTH" 1 "CitydaiiHble BEIMUMHBI U 3aKOH 0OJIbIINX YHcen".

[ToMrMO OCHOBHBIX JINHUH B Y4€OHBIN KypC BKIFOUEHBI JIEMEHTHI TEOPUH IrpadOB U TEOPUHU
MHOX€ECTB, HEOOXOMMBbIE JJIs [TOJHOLIEHHOTO OCBOEHUs MaTepualia JaHHOTO y4eOHOro Kypca u
CMEXHBIX MAaTEMaTHYECKUX YUYEOHBIX KYpPCOB.

Copepxanrie nuHuu "CiydailHble COOBITUS W BEPOATHOCTH" CIIYXKUT OCHOBOM JUIs
(dhopMHUpOBaHUS TIPEACTABICHHUH O PACTIPEICTICHUN BEPOSTHOCTEH MEX Iy 3HAUYCHUSIMU CITYYalHBIX
BEJIMYMH. BakHyI0 4acTh B 3TON COAEPKATEIbHOMN JIMHUM 3aHUMAET U3YYEHHE F'€OMETPUIECKOr0
U OWHOMHAJIBLHOTO pacHpelesieHnid M 3HAKOMCTBO C HWX HENPEPHIBHBIMU aHAJIOTaMu -
MOKa3aTeJIbHbIM U HOPMaJIbHBIM pacIpeeIeHUsIMU.

Templ, CBA3aHHBIE C HENPEPBIBHBIMHU CIyYalHBIMH BEJIMYMHAMH WM PaCHpeNelICHUsSMU,
aKUEHTUPYIOT BHHUMaHHE OOYYalOIIUXCS Ha ONMCAHUU U H3YYEHHUH CIy4ailHbIX SBJIEHUI C
MOMOIIbI0 HENpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMAaHHE YHAEISETCS IOKa3aTelbHOMY U
HOPMAJIBHOMY PAaCIIpeECICHUAM.

B yueGHOM Kypce mnpeaycMaTpUBaeTCs O3HAKOMUTEIbHOE H3YUYEHUE CBS3H MEXKIY
CJlydaifHBIMU BEJIMYMHAMU U ONMCAHKE 3TOU CBSI3H C TOMOIIBI0 KO PHUIIMEHTA KOPPEISILIUU U €ro
BBIOOPOYHOIO aHajiora. OTH JJIEMEHTHl COJEp)KaHUs pa3BUBAlOT TeMy "JlnarpamMmbl
pacceuBaHus", U3y4EHHYIO Ha YpOBHE OCHOBHOT'O 00111€ro 00pa3oBaHusi, 1 BO MHOI'OM OIUPAIOTCS
Ha CBEJIEHUS U3 KYpPCOB ajare0pbl U reOMETpPHH.

Eme oauH aneMeHT colep:kaHusi, KOTOPBIM MpeaIaracTcs Ha 03HaKOMUTEIbHOM YPOBHE -
MOCJIEI0BATEIbHOCT CIIy4alHbIX HE3aBUCHUMBIX COOBITUM, HACTYNAIOLIUX B €IMHUIY BPEMEHHU.
O3HaKkOMJIEHHE C paclpe/ielieHueM BEpOSITHOCTEH KOJIMYeCTBa TAaKUX COOBITMH HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4yeOHble CIEUUANbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAyKaMH, IICUXOJIOTHEH U
YIIPaBICHUEM.

OO11iee 4ncI0 9acoB, PEKOMEHIOBAHHBIX ISl M3Y4YeHHs y4eOHOro Kypca "BeposTHOCTh U
cTraTucTuka" Ha yriryoieHHoOM ypoBHE - 68 gacoB: B 10 kmacce - 34 gaca (1 gac B Hepento), B 11
Kiacce - 34 gaca (1 gac B HeJeln).



Conepxanue oOyuyenus B 10 kiacce.

I'pad, cBsa3ubIn Tpad, myTtu B rpade: mukiasl ¥ nenu. CteneHb (BaJICHTHOCTh) BEPITUHEI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaiiHble 3KCHEPUMEHTHI (OMBITHI) U ClydyallHble COOBITHS. DJeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHHA.
CrnyualiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu Hax COOBITUAMHU: TIEpecedeHHe, OOBEAMHEHUE, MPOTHBOIIOJIOKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyia CI0KEHUS BEPOSITHOCTEH.

VYcioBHas BEPOSATHOCTh. Y MHOKEHUE BEPOSTHOCTEU. J[epeBO ClydyaiiHOTO 3KCIIEPUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumeblie coObITHS.

bunapHbIii ciay4ailHblil ONBIT (MCHBITAHUE), yCIIeX U Heyaada. HezaBucuMble UCTIBITAHUS.
Cepusi He3aBUCHMBIX HUCHBITAHUN 10 nepBoro ycmexa. [lepecraHoBku u daktopuan. Yucio
coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma HetoToHa.

Cepust HeszaBucUMBbIX uchbiTanuid  bepuymmu. CrydaiiHblii  BbIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. Pacnpenenenue BepoATHOCTEW. JlumarpamMma pacnpeneineHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripe/iesieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMUAIIBHOE.

CoBMecTHOE pacmpenefieHue IBYX CilydyalHbIX BeJMYMH. He3aBucuMeble cliydailHbie
BEJINYUHBI.

Matematuueckoe OXUJAaHUE Ciy4allHONM BenuuuHbl (pacrpenenenus). I[Ipumepsr
IPUMEHEHHs MaTeMaTHYeCKOro OXKHIaHusl (CTpaxoBaHue, jJjoTepes). MaremaTuueckoe 0XKuJaHue
OuHapHOM cilydyailHON BeIMYMHBI. MartemaTtnyeckoe OKUIaHHE CYMMbI CIy4YalHbIX BEIHYHH.
MaremaTtnueckoe 0KH11aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeaeIeHUH.

Hucnepcusi W CTaHJAPTHOE OTKJIOHEHHWE CIIy9alHOW BETUYUHBI (pacrpeseiCHHs).
Jucnepcust OMHapHOM ciay4ailHOW BeTMYMHBI. MaTeMaTHuecKoe OXKUJAHWE IMPOU3BEACHUS U
JIACTIEPCHUSI CYMMBbI HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. /Ucniepcusi U CTaHAApPTHOE OTKJIIOHEHHUE
OMHOMHUATIBHOTO pacmpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE T'€OMETPUUYECKOTO
pacrpeneieHus.

Copneprxanue oOyuenus B 11 kiacce.

HepasenctBo Uebnimera. Teopema Uebniera. Teopema beprymin. 3akoH O0IbITNX YHCEIT.
Bei0opounslit MeTos uccnenoBanuii. Beibopounslie xapakrepucTiki. OlieHuBaHHE BEPOSTHOCTH
COOBITHS TTO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEWIINX THIOTE3 C MOMOIIBI0 W3Y4EeHHBIX
pacipeneeHui.

HenpepsiBable ciydaitHple BenuuuHbl. [Ipumepsl. DyHKIMSA IUIOTHOCTH BEPOSITHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe M €ro CBOMCTBA. 3ajaud, HPUBOJALIME K
MIOKA3aTeNbHOMY PACHpPENEICHHUI0. 3aJadd, NPUBOIAIIME K HOPMAJIbHOMY PACIpPENCICHUIO.
OyHKIUS TIOTHOCTH BEPOSTHOCTH II0KA3aTENBbHOIO pachpeAeneHns, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJBbHOrO pacrpezneneHus. OyHKIMsS IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacpeneneHus.



[TocrmenoBaTenbHOCTh OJWHOYHBIX HE3aBHCUMBIX COOBITHH. 3amadyu, NPUBOASAIINE K
pacnpenenenuto [lyaccona.

KoBapuamust nByx ciydailHpix BenuuuH. KoapduumeHnt nuHEHHON Koppensuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUUH. BbiOopouHsblil k03¢ dunuent koppensiuuu. Pasnudne
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.

[IpenMeTHbIe pe3ynbTaThl MO OTACIBHBIM TeMaM ydeOHoro kypca "BeposiTHOCT u
cratuctuka". K konmy 10 kitacca o0y4aromuiicss HAy9uTCS:

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: Tpad, TIockuil rpad, cBsA3HbIA rpad, myTs B rpade,
IeTIb, IUKJI, IEPEBO, CTENICHb BEPIINHBI, IEPEBO CIy4alHOTO 3KCIIEPUMEHTA;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: CIy4dailHBIH SKCIEPUMEHT (OIBIT), CIIy4aiHOe
coOBITHE, 3JIEMEHTApHOE cllyyailHoe COObITHE (3JIEMEHTapHbI MCXOJ) CIIy4allHOI'O OIIbITa,
HAXOJIUTh BEPOATHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoAuTh U (HOpMyaMpoOBaTh COOBITHS: IEepeceyeHue, OObEJUHEHUE JAaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOXHOE JaHHOMY, MCIIONb30BaTh JuarpaMmbl Oijepa, KOOPAMHATHYIO
OpsAMyl0 JJIs pelleHHs 3a/ad, I10JIb30BaTbCs (OPMYJION CIOKEHHMsST BEpOSITHOCTEH s
BEPOSITHOCTEH ABYX U TPEX CIIy4allHBIX COOBITHI;

ONEpUpPOBaTh  MOHATUSAMHU:  YCIOBHAs  BEPOSITHOCTb, YMHOYKEHHE BEpOSITHOCTEM,
HE3aBUCUMBIE COOBITUSI, IEPEBO CIYyUYAHHOTO SKCIIEPUMEHTA, HAXOJUTh BEPOATHOCTU COOBITHI C
MOMOIIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIy4alHOTO OIBITA, UCIOIb30BAaTh (HOPMYIY IOJHON
BeposTHOCTH, (popmyny baifeca mpu perneHun 3a1ad, onpeesiTh He3aBUCUMOCTh COOBITHIA 110
dbopMyIie 1 Mo OpraHu3aIiy CIy4aitHOro SKCIIEPUMEHTA;

NPUMEHSATh W3YyYEHHBbIE KOMOMHATOpHBIE (OPMYJIBl JUISI TEPEYHCICHHS DIIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITUH CIy4allHOrO ONbITa, pELIeHHUs 3aJady [0 TEOpHUH
BEPOSITHOCTEM;

CcBOOOHO OMEpPUPOBATH MOHATUSMU: OMHAPHBIN CIydyalHBIA OMBIT (MCIIBITAHUE), YCIEX U
Hey/aya, HE3aBUCUMBIC MCIBITAHUS, CEPUSl UCIBITAHUM, HAXOAUTh BEPOSTHOCTH COOBITHH: B
CEpHUHU UCIIBITAHUM 10 TIEPBOTO YCIIEXa, B CEPUM UCIBITAaHUN bepHyIu, B ONbITE, CBA3aHHOM CO
CITy4aliHbIM BEIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

cBOOO/IHO OTMEPUPOBATH MOHATUSIMU: CIy4aiiHas BEIUYNHA, pacpe/le]IieHHe BEpOsSTHOCTEH,
quarpamma pacripesiesieHusi, OMHapHas cilydaiiHas BeJMYMHa, T€OMETPHYEcKoe, OMHOMUAIbHOE
pacmpeneneHue.

[IpenMeTHble pe3ynbTaThl MO OTACIBHBIM TeMaM YydeOHoro kypca "BeposiTHocTs u
craructuka". K xonmy 11 xnacca obydaronuiics HayquTcs:

OIICpHUPOBATHE TMMOHATHAMH: COBMCECTHOC PACHPCACICHUEC OBYX CJ'Iy'—IZtﬁHBIX BCJIIMYMH,
HCIIOJB30BaTh Ta6J'II/II_Iy COBMCCTHOT'O PaCIIpCACIICHUA IBYX CHy‘I&fIHBIX BCJIIMYMH AJI BBIACIICHU A
pacnpeaciCHusd Ka)KJIOfI BCJIIMYWHBI, ONIPEACICHNA HE3AaBUCUMOCTH CJ'Iy‘I&fIHI:IX BCJIMYMH,

CBOOOJHO OIMEPUPOBATH MOHATHEM MATEMATHUYECKOTO OXKHUIAHWS CIy4ailHOW BETMYHUHBI
(pactipeieniennsi), TPUMEHSATH CBOMCTBA MAaTEMaTUUYECKOTO OXXHJIAHHS TPU PEIICHUH 3aj1ad,
BBIUHCIISTH MATEMAaTHYECKOE 0XKHJIaHUE OMHOMHAIILHOTO M TEOMETPHUECKOTO pacIipe/ieIeHHI;

CcBOOOJHO ONEpUPOBaTh MOHATHSIMH: JUCIEPCHS, CTAaHAAPTHOE OTKJIOHEHHUE CIIy4ailHOM



BEJIMYMHBI, NPUMEHATh CBOICTBA JUCIEPCUU CIIy4allHOM BEIMYMHBI (pacHpeleseHus) IpU
pELICHUH 3aJa4, BBIYUCIATh JAUCIEPCUI0 M CTAaHAAPTHOE OTKJIOHEHHE IEOMETPUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHul;

BBIUUCIIATh  BBIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOM BBIOODKE U  OLIEHUBATb
XapaKTEPUCTUKU T'€HEPAIbHOM COBOKYIHOCTH [JAHHBIX IO BBIOOPOUHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTH COOBITUH W MPOBEPSATH MPOCTEHIIME CTATUCTUYECKUE THUIOTE3Bbl,
IIOJIb3YSICh U3YYCHHBIMU PACIpPEACIICHUSIMMU.

Jlns ipoBesieH sl €MHOI0 rOCyIapCTBEHHOIO HK3aMeHa 1o Maremaruke (panee - EI'D no
MaTEeMaTHKE) UCTIONb3YeTCs IepedeHb (KOIU(PUKATOP) MPOBEPSEMBIX TpeOOBaHUH K pe3yabTaTaM
OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM POrpaMMbl CPEIHEr0 001Iero 00pa3oBaHus U JIEMEHTOB
COJEpIKAHUS.

[TpoBepsiembie Ha EI'D mo MmaremaTike TpeOOBaHUS
K pe3yJibTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTesIbHOM MpOrpamMmbl
cpeaHero odmiero oopazoBaHus

Kon [TpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pE3yjbTaTaM OCBOCHHS
MIPOBEPSIEMOT0 | OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHETO O0IIET0 00pa30BaHUs
TpeOOBaHMSA

1 Brnanenue meromaMu 10Ka3aTeNbCTB, AITOPUTMaMH peLEHHs 3ajad;
yMeHue (GOpPMYIHpPOBAaTH M ONEPUPOBATH MOHATHUSMHU: OIpEIeIICHHE,
aKCUOMa, TeopeMa, CJEJICTBHE, CBOWCTBO, INPHU3HAK, JOKA3aTelbCTBO,
PaBHOCWIIbHBIE ()OPMYJIUPOBKH; TPUMEHSTh HX; YMEHUE (HOPMYyTUpOBATH
o0paTHOE M NPOTHUBONOJIOXKHOE YTBEP)KICHUE, MPUBOAMUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMAaTUYECKOM WHAYKILIHU;
IPOBOJUTH JI0Ka3aTeNIbHbIE PACCYKACHUS MIPU PELICHUH 33a/1a4, OLIEHUBATh
JIOTUYECKYI0  TPaBWIBHOCTh  PAacCyXJIEHUH; yMEHHME OIEepUpOBaTh
MOHSTUSAMM: MHOYKECTBO, IOAMHOXECTBO, ONEPALIMU HAJ MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJ1si ONUCaHUs
pEAIbHBIX MPOLIECCOB U SIBJICHUH U NPU PELICHUM 3a/1ad, B TOM YHUCJE U3
JIpYTUX y4eOHBIX NPEIMETOB; YMEHHE OINEepHUpOBaTh MOHATUAMHU: Tpad,
CBSI3HBIA rpad, AepeBo, LMK, rpad Ha IJIOCKOCTH; YMEHHE 3ajaBaTh U
OMMCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; UCHOJIB30BaTh rpadbl Ipu
pelIeHnN 3a1a4

2 YMeHue onepupoBaTh NOHATHAMHU: HATypPaJIbHOE 4YMCIIO, LENOE YHUCIIO,
CTENEHb C LIEJbIM TO0Ka3aTesIeM, KOPEHb HaTypalbHOW CTETEHHU, CTENEHb C
palOHaIbHBIM I0OKA3aTeNIEM, CTENEHb C JEHCTBUTEIBHBIM I10KA3aTEIeEM,
jgorapum YuCIa, CUHYC, KOCHUHYC M TaHI'€HC IPOMU3BOJILHOTO YHCIIA,
OCTaTOK II0 MOXYJIIO, PallMOHAIBHOE YHCJIO, HUPPALUOHAIBHOE 4YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJIbIX, pAlHUOHAIbHBIX, JEHCTBUTEIbHBIX
YHCeN; YMEHHE UCTIOIb30BaTh MPU3HAKH I€TMMOCTH, HAUMEHBIINN 00
JenuTedb W HauMeHbllee ofmiee KpaTtHoe, anroput™ EBkimpga mpu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3ULMOHHBIMU CUCTEMAMU
CUMCJICHUS; YMEHUE BBIMOIHATH BBIYMCIEHUE 3HAUEHUI U TpeoOpa3oBaHus
BBIPQKEHUI CO CTENEeHs MM U Jorapumamu, npeodpazoBaHHs IpOOHO-
palOHaJIbHBIX  BBIPAKEHUH; YMEHHE  ONEepUpOBaTh  MOHITUSIMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKasi TMPOrpeccHsi, TreoMeTpuuecKas
nporpeccusi, OECKOHEYHO YObIBaroIlasi TIeOoMEeTpUYecKas Mporpeccus;




YMEHHUE 3a/1aBaTh I10CJIEA0BAaTEIbHOCTH, B TOM YHUCIE C IOMOIIBIO
PEKYppPEHTHBIX (hOpMYJ; YMEHHE ONEPHPOBATh MOHATUSMH: KOMIUIEKCHOE
YHCIIO, CONPSIKEHHbIE KOMIUICKCHBIE 4YHCIA, MOIYJAb U apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amlCH  KOMIUIEKCHBIX — YHCEll
(reomeTpuyeckas, TpUTOHOMETpUYecKkas W aureOpanyeckas); yMEThb
POU3BOIUTH apU(PMETHUYECKHE JCHCTBHUA C KOMIUICKCHBIMU YHCIIAMU;
IPUBOAUTH IPUMEPHI UCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEIl; ONIEPUPOBAThH
HNOHATUAMM: MaTpuua 2 X 2 u 3 X 3, onpenenureiab MaTpuULlbl,
reOMETPUUECKUI CMBICI OIIPEAeIIUTENs

VYMeHue onepupoBaTh MNOHATHAMM: PAaLUOHAIBHBIE, HPPALMOHAIBHEIC,
NOKa3aTebHbIC, CTENEHHbIe, Jorapu(MUUYECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH NOHITHIMMU:
TOXJIECTBO, TOKAECTBEHHOE IIpeoOpa3oBaHUE, YpPaBHEHHE, HEPABEHCTBO,
CUCTEMAa YPaBHEHMH W HEPAaBEHCTB, PAaBHOCWIBHOCTb YPaBHECHMI,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO PAa3JIMYHBIX INPUEMOB; peLIaTh YPaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C IaPAMETPOM; IPUMEHATh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEMBI
JUI pelleHUs] MaTeMaTUYeCKUX 3ajjad M 3a7ad M3 Pa3IUYHbIX olnacTeit
HayKU U PEAIbHON KU3HU

YMeHne onepupoBarh TOHSATHSIMH: (YHKIOHSA, YETHOCTh (DYHKIUH,
HNEPUOJMYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (YHKLUH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJbllee W HauMEHbIee 3HAYCHUS
(GYHKLMU Ha MPOMEXYTKE, HelpepblBHAs (YHKIUS, aCUMIITOTHI Ipaduka
¢GyHKIMM, TepBas U BTOpas MPOU3BOAHAA (PYHKLMU, T€OMETPUUYECKUN U
¢du3nueckuif  CMBICI MPOM3BOAHOM, MepBOOOpa3Has, OIpeeIeHHbIN
UHTETPaT, YMEHHE HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIUH, yMEHHE
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BENECHHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKINH, HAXOIUTH yPaBHEHUE KacaTeIbHOU K TpaduKy (yHKINU; YMEHUE
HaXOJIUTh MPOU3BOJHBIE JIEMEHTAPHBIX (YHKLUH; YMEHHE HUCIOIb30BATh
IPOU3BOJIHYIO JJI HMCCIEAOBaHUS (YHKIUH, HAXOJUTh HauOOJbIINE U
HalIMEHbIIME 3HaueHHs (YHKIMHA; CTPOUTh I'padUKd MHOTOUWIEHOB C
UCIIOJIb30BaHUEM allllapara MAaTeMaTU4YecKoro aHalin3a,; HPUMEHATh
IIPOU3BOJHYIO U1l HAXOXACHHUS HAWIYUIIEr0 pPEeLICHHs B NMPHUKJIAJHBIX, B
TOM YHCJI€ COLUATbHO-DKOHOMUYECKUX U (PU3UYECKHUX 3ajjauax; HaXOIUTh
IUIOINAAM U 00BEMBI (PUTYp € MOMOIIbIO HHTErpaja; NPUBOAUTH NPUMEPHI
MaTeMaTUYeCKOr0 MOJEIUPOBaHUs C TOMOIIbI0 JuddepeHnaIbHbIX
yYpaBHEHUU

YMeHue onepupoBaTh NOHATUAMU: Tpapuk GyHKIMH, oOpaTHas QyHKIMS,
KOMIO3UIMSA (DYHKUMN, JTuHEHHas (QyHKUMSA, KBajapaTUuHas QYHKIMS,
paunoHanbHass (QYHKIUS, CTeneHHas (yHKIMsS, TPUTOHOMETPUYECKHE
¢GyHKIIMM, 0OpaTHBIE TPUTOHOMETpHUYecKHe (YHKLMHU, TMOKa3aTellbHas U
jgorapupmuueckas (QyHKIHUU; yMEHHE CTPOUTh TpaduKd H3Y4YEHHBIX
(G yHKIM, BBITOIHATH TpeoOpa3oBanus rpadukoB GyHKIIHUI, HCII0JIB30BATh
rpaduKy 751 U3Y4EHUs MPOLIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4
U3 Ipyrux y4eOHBbIX MpEeAMETOB U 33/ay U3 peajbHOW JKU3HU; BBIPAXKATh
dopMynaMu 3aBUCHMOCTH MEX]ly BETMUMHAMH; UCIIOJIb30BaTh CBOMCTBA U
rpadpuxku GYHKIUN I pelieHusl ypaBHEHMM, HEpPaBeHCTB M 3ajad C
napamMeTpamMM; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
pEelIeHU ypaBHEHU, HEPABEHCTB M X CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOIICHTHI, J0JIM U YacTH, HA BHKEHUE, padoTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJOIH, 3a/a4d U3 00JacTH YNPABICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI IIO YCJIOBHUIO 3a/ayd, MCCIENOBaTh IIOJyYEHHOE pPEIICHHE U
OLICHUBATh IPaBJIONOAOOHOCT PE3YJIbTAaTOB; YMEHHE MOJCIHPOBATH
pEallbHbIE CHUTyallMd Ha $3bIKE MAaTEMAaTUKH; COCTAaBJISTh BBIPAXKCHMS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCJIIOBMIO 3a/1a4U, UCCIEA0BATh
IIOCTPOCHHbIE ~ MOJEIM C  MCIOJB30BAaHMEM  ammapara  aiaredpsl,
UHTEPIPETUPOBATH ITOIIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpeAHee apuMeTHUecKoe, MeauaHa,
HauOoJbIllee U HAaUMEHbILIee 3HAYCHHUsI, pa3Max, TUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE H3BJIEKATh, WHTEPIPETHPOBATH
uH(pOpMalIKIO, MPEICTABICHHYIO B Ta0IMIIAX, HA AUarpaMMax, rpaukax,
OTPaKaOIyI0 CBOMCTBA pPEAJIbHBIX MPOLIECCOB U SIBICHUM; MPEACTABIISATD
uH(pOpMALIMI0O C TOMOIIbIO TaOMUI] ¥  JOuarpamm; HCCIEIO0BaTh
CTATUCTUYECKUE IaHHBIE, B TOM 4YHUCJIE C MPUMEHEHUEM TpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpaduuecKl UCCIeI0BaTh COBMECTHBIC
HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

VYMeHHne onepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIY4alHOro COOBITUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TIpaUIeCKUX METOAOB; NPUMEHSTH
(GOpMyNbl CIIOKEHUSI M YMHOXCHMsI BepOATHOCTEH, (QopMysy MOIHOMN
BepOSATHOCTH, Gopmyny beprymin, komOuHaTopHbIe (PaKTHI U HOPMYJIBI;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHH; yMEHHE OIEepHpPOBATH
NOHATUSAMH:  CITy4dailHas BEJIMYMHA, pACIpEICICHUE BEPOSTHOCTEMH,
MaTeMaTHYeCKOE OXHJAHUE, JUCHEepCUs U CTaHJApTHOE OTKJIOHEHHE
CIlyyaliHOW  BENWYMHBL, (YHKIUU PpACTPENCICHUS ¢  IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEJIbHOTO U HOPMAJIBHOTO PacHpeieseHU; yMeHe
UCTIOJIF30BaTh CBOMCTBA M3YYEHHBIX paclpeNeIeHui sl peleH sl 3a1ad;
3HAKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIINX YUCEI, METOAbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; yMEHHE TPHBOJWTH TPUMEpPHI TPOSBICHUS 3aKOHA
OONBIINX YHUCET B MNPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHHE
OTIEPHPOBATH TMOHATHUSMH: COYETAHUE, TEPECTaHOBKA, YUCIO COYCTAHHIA,
YHUCIO  TepecTaHoBOK; OumHOM  HblOTOHa;  yMeHHE  NPUMEHSThH
KOMOWHATOPHBIE (PAKTHl M PACCYXACHUS ISl PEIICHHs 3a/1a4; OlECHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIIATh BEPOSTHOCTHYIO MOJENb U
UHTEPIPETHPOBATH TIOJTYICHHBIA PE3yIIbTaT

YMeHue omnepupoBaTh IMOHATHUSIMU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA yIJja, INIOCKUHN YroJl, 1BYTpaHHBIN
yroJl, TPEXIPaHHBIM Yo, CKpeUuIMBaoUIecs NpsMble, MapaielbHOCTh U
NEPNEHIUKYIIPHOCTD NPSAMBIX U INIOCKOCTEN, YTOJI MEXAY MPSMBIMH, YTOJI
MEXy IPSIMON U TJIOCKOCTBIO, YTOJ MEX]y IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKHM JIO IUIOCKOCTH, PACCTOSIHME MEXIY MPSIMBIMH, PACCTOSHHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IMPHU pEIIEHUM 3aJad4 H3y4eHHbIE
(bakThl U TEOpPEMBI IUIAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKpPY’KAIOIIer0o MHpa; CTPOUTH MaTeMaTUYECKHE MOJEIH C IOMOIIBIO
FEOMETPUUECKUX MOHATHUI M BEIMYMH, pEIIaTh CBS3aHHBIE C HHUMH
MPAKTUYECKHE 3a]1a4H




10

YMeHne onepupoBaTh MOHATUSAMH: IUIOMIAb (UTYPBI, 00BeM (UTYDHI,
MHOTI'OT'paHHUK, HpaBI/IJ'H:HBII‘/‘I MHOTI'OrpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
Ky0, mapajuiesenuresa, Npu3Ma, NUpaMuaa, ¢GUrypa U TOBEPXHOCTh
BpallleHUs, [WIUHAP, KOHYyC, mmap, chepa, Iwiomans cdepsl, IUIONAab
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYyCa, MHIMHApPa, 00BeM KyOa,
MNpAMOYTOJIBHOI'O IapaJuICiiCruic/ia, IMUupaMubl, NOPHU3MbI, NUIWHApPA,
KOHYyCa, IIapa, pa3BepTKa IMOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIPA,
napajjielibHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromascsi cdepsl, IMIUHAPA, KOHYCa, YMEHHE CTPOUTh CCUYCHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOIPAaHHHMKH, (UTYphl M MOBEPXHOCTU
BPAICHUS, UX CCUCHHS, B TOM YHUCIIE C MOMOIIBIO AJICKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHSITh CBOWCTBA T'€OMETPHUECKUX (HUTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaThH ONPEACICHHUS U3y4aeMbIX (GHUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX M MpPHU3HAKAX T€OMETpPHUYECKUX (puryp, oOOCHOBBIBATH WU
OmpoBepraTh HWX; yMEHUE MPOBOIUTH Kiaccupukanuio ¢uryp 10
pa3iindHbIM IIpHU3HAKaM, BBIIIOJHATH HCO6XOI[I/IMBIG JOIIOJIHUTCIIbHBIC
MOCTPOCHHSI

11

YMeHHe  onepupoBaTh  TOHSATHSMH: JIBUKCHHE B IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Us, TMMOAOOHBIE (UTYpBI;, yMEHUE
pacrmo3HaBaTh paBHBIC W MOJOO0HBIC (UTYPHI, B TOM YHCJIC B IPHPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIH30BATh TEOMETPUICCKUE OTHOIICHUS TTPU
pEelICHUH 3a]lady; HAaXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJ,
IUIOINA/ b, 00bEM) IIPU PEIICHUH 337124 U3 APYTHX YUSOHBIX MPEJAMETOB U U3
peATbHON KU3HU; YMCHHE BBIYHUCIISATH TEOMETPHUCCKHUE BETMIMHBI (JTMHA,
yroJ, IJIONaab, 00beM, IJIONIAb MOBEPXHOCTH), MCIIOJIb3YSl M3yYCHHBIC
GopMyIIBI U METOJIbI, B TOM YHCJIC: IUIONIA/b MOBEPXHOCTH MUPAMHUIBI,
NpU3Mbl, KOHYyca, [HWIWHIpa, Iuiomanas chepbl; 00beM  Kyoa,
PSIMOYTOJIBHOTO  TIapaJuIeNienuIe1a, MUPAMUJBI, TPHU3MBI, TUIHHIPA,
KOHYca, Il1apa; yMEHHEe HaXOJAUTh OTHOIIEHHE 00bEMOB MOJOOHBIX GUTYD

12

YMeHue onepupoBarh MOHATUAMU: MPSMOYrOJIbHAs CUCTEMa KOOPAUHAT,
BEKTOp, KOOpPAMHATBI TOYKHM, KOOPAMHATBI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEJCHNUE BEKTOpPAa Ha YHUCIO, DPa3JIoKEHHE BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BEACHHE, BEKTOPHOE IIPOM3BEIEHUE, YroJl MEKIY
BEKTOPAaMHU; YMEHHE UCIIONIb30BATh BEKTOPHBIM U KOOPAUHATHBIA METOJ IS
pelIeHNs FeOMeTPUUECKUX 3aad U 3a7a4 APYyrux yueOHbIX IPEIMETOB

13

YMeHnue BbIOUpaTh MOAXOAAIIMN METO JJIs pElIeHUs 3a7au; TOHUMaHHUe
3HAaYMMOCTH MAaTeMaTHKH B HU3YyYEHUM HPUPOAHBIX M OOILIECTBEHHBIX
IIPOLECCOB UM SBJICHUN; YMEHHE pAacIO3HABAaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE IIPUBOAUTH IPUMEPBI MATEMATHUECKUX
OTKPBITHIA POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH

IlepeueHs 311eMEHTOB coAepkKaHMsl, TpoBepsieMbIX Ha EI'D

10 MaT€MaTuKe

Kon [IpoBepsiemMblii 27IEMEHT coepKaHUs

1 Yucna ¥ BEIYUCICHUS
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HaTypanLHHe U LECJIbIC YHUCIIA. HpI/ISHaKI/I JCIINMMOCTH LCIIBIX YHUCEI

1.2 Panmonaneubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOU, MPOIICHTHI,
0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

1.3 Apudmernuecknii KOpeHb HaTypaIbHOU cTeneHu. JlelicTBuUs ¢ apupMeTHIeCKUMU
KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenenb c wnenbiM mnokazareneM. CTENeHb € pPALMOHAIBHBIM IOKA3aTeJeM.
CBolicTBa CTENICHU

1.5 CuHyc, KOCMHYC M TaHI'€HC YHUCIOBOIO aprymMeHTa. ApPKCHHYC, ApKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm unucna. [lecaTndHble U HATypalbHbIE JOrapupMbl

1.7 JleiicTBuTenpHbIe 4MCHa. ApH(METHYECKHE OIlepaluud C JACUCTBUTEIbHBIMHU
yuciaamu. IlpuGnukeHHble BBIUUCIEHUS, IpaBWJa OKPYIJIEHUS, NPUKUAKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [TpeoOpazoBaHue BBIPAKCHHMA

1.9 KommuiekcHbie uncna

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u IpOOHO-palMOHATBHBIC YPABHEHUS

2.2 HppanmonansHbie ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKre ypaBHEHUS

2.5 Llenbie u 1poOOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [TokxazarenbHble U TOrapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Matpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl

3 OyHKIMY 1 TpadUKU

3.1 Oynkuus, cnocoOsl 3aaanusa GyHkuuu. ['paduk QyHkiuu. BzaumHo obparHble
¢yukun. YetHole u HedeTHble pyHkunu. [lepuoanueckue pyHKIMn

3.2 Ob6nacte ompefelneHuss U MHOXECTBO 3HaueHH ¢yHkiuu. Hymu QyHkimm.

[TpomMexxyTKH 3HAKOHNOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH  (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI GyHKIMU. Haubosbliee U HanMeHblllee 3Hau€HUE
(GYHKLINN Ha TPOMEKYTKE




3.3

CreneHHas (QyHKIMS C HaTypalbHBIM M IIEJIBIM TOKa3zaTesieM. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU

3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku

3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOHCTBA U rpaduku

3.6 Toukm paspeiBa. AcumnTorbl rpadukoB (yHkiuii. CpoiicTBa (QyHKIUH,
HETPEPHIBHBIX HA OTPE3Ke

3.7 ITocenoBaTeNBHOCTH, CIIOCOOBI 3aJaHMS II0CIIEN0BATEIHLHOCTEN

3.8 Apudmernueckass U reomerpuueckas nporpeccuu. Dopmyna  CIIOXKHBIX
MIPOLIEHTOB

4 Hauana marematnyeckoro aHnaamsa

4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIIUN

4.2 [IpumeHeHre NPOM3BOAHON K HCCIENOBaHHIO (DYHKUMH Ha MOHOTOHHOCTH W
IKCTpeMyMbl. Haxoxnenue HanubobIero 1 HAMMEHBIIETO 3HaYeHUs (PYHKITNH Ha
OTpe3Ke

4.3 [TepBooOpaznas. Uurerpan

3) MHoxecTBa U JIOTHKA

5.1 MHOXecTBO, oriepauu HajJ MHOKecTBamu. J{uarpammel Ditiepa - Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHasi CTaTUCTHKA

6.2 BepositHOCTB

6.3 KomOunaTtopuka

7 I'eomeTpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [TpsiMble U MIIOCKOCTH B TPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena u MOBEPXHOCTH BPALICHUS

7.5 KoopanHatse! 1 BEKTOPBI

TeMaTnuyeckoe MJIIAHMPOBAHUE

Aureopa 10 kiaace

| KounyecTBo yacoB




Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckune
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Yucna Hu
BBEIYHCIICHUSI

20

ONEKTPOHHBIN
o0OpasoBaTebHBIN
pecype «S cnam EI'D.
Cpennee oOmiee
oOpa3oBaHHe.
Y4eOHbBINH MOAYIIH IO
PELICHUIO TPYIHBIX
3a/IaHHH 110 y4eOHOMY
npeameTy
"Matematuka". 10-11
KJIaCChI».
N3nareancTBO
«IIpocsemenne»

YpaBHeHUA 51
HEPaBEHCTBA

30

DIIEKTPOHHBIN
o0pasoBaTesbHbIN
pecypc «4 cnam EI'D.
Cpennee oO1ee
obOpasoBaHHue.
Y4eOHbIil MOAYIb O
PEILIEHUIO TPYIAHBIX
3a/laHui 0 y4eOHOMY
npeaMeTy
"Maremaruka". 10-11
KJIACChI».
N3parenscTBO
«IIpocsenienue»

@yHKIMH U TpaduKu

25

ONEeKTPOHHBIN
o0pa3oBaTeNnbHBbIHI
pecype «f cnam EI'D.
Cpennee oOmiee
oOpa3oBaHue.
Y4eOHbII MOAYIIb IO
PEIICHUIO TPYIHBIX
3aJaHuii IO yyeOHOMY
peIMeTy
"Maremaruka". 10-11
KJIACChD».
N3narenscTBO
«ITpocBemenune»

Hauana
MaTEMATUYECKOTO
aHaJim3a

31

ONEeKTPOHHBIN
o0pazoBaTenbHBIN
pecype «S cnam EI'D.
Cpennee oOree
oOpa3oBaHHe.
Y4eOHbIil MOAYNH 11O
PELIECHHIO TPYAHBIX
3a/laHui 0 yueOHOMY




peaMeTy
"Marematuka". 10-11
KJIACChI».
W3paTenscTBO
«ITpocBemienune»

MHoxectBa u 30
JIOTHKA

ONEKTPOHHBIN
o0OpasoBaTebHBIN
pecype «S cnam EI'D.
Cpennee oOmiee
oOpa3oBaHHe.
Y4eOHbBINH MOAYIIH IO
PELICHUIO TPYIHBIX
3a/IaHHH 110 y4eOHOMY
npeameTy
"Matematuka". 10-11
KJIaCChI».
N3narenncTBO
«IIpocsemenne»

Hroro: 136

Aunreopa 11 kiacc

Ne
/o

HaumenoBaHue pa3jiesioB
U TeM NPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchl

Yucna 1 BEIUUCIIEHUS

24

DNEKTPOHHBIN
o0pa3oBaTeNnbHBbIHI
pecype «f cnam EI'D.
Cpennee oOmiee
oOpa3oBaHue.
Y4eOHbII MOAYIIb IO
PEIIECHHUIO TPYAHBIX
3aJjaHui 110 yyeOHOMY
peaMery
"Maremaruka". 10-11
KIIaCChI».
N3narenscTBO
«IIpocsemenne»

YPaBHeHI/IH 1 HECPABCHCTBA

40

ONEKTPOHHBIN
o0pa3oBaTebHBIN
pecype «S cnam EI'D.
Cpennee oOriee
oOpa3oBaHmUe.
Y4eOHbIil MOAYNH 11O
PEILIECHHIO TPYAHBIX
3a/laHuil 0 yueOHOMY
peaMery
"Maremaruka". 10-11
KJIaCChI».




N3narenscTBO
«IIpocsemenue»

OyHKIMH U TpaduKu

38

DIIEKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc «S cnam EI'D.
Cpennee oO1iee
obOpasoBaHmue.
Y4eOHbII MOAYIIb TIO
PELICHUIO TPYIHBIX
3a/laHui IO y4eOHOMY
npeaMeTy
"Maremaruka". 10-11
KJIACChI».
N3parenscTBO
«ITpocBemienue»

Hauana wmaremaTuueckoro
aHanan3a

34

ONEKTPOHHBIN
o0OpasoBaTeNbHbBIN
pecypc «4 cnam EI'D.
Cpennee oO1iee
oOpasoBaHue.
Y4eOHbIil MOAYH 110
PEIICHUIO TPYIHBIX
3a/laHuil 0 yueOHOMY
peAMETY
"Matematuka". 10-11
KJIQCCEL».
N3nareancTBO
«IIpocsemenne»

Hroro:

136

28

I'eomerpus 10 xaace

Ne
n/n

HaumenoBanue pa3jaeiio
H TeM NPOrpamMMmbl

KoaunuyecTBO 4acoB

Bcero

KounTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypcbl

IIpsiMble ¥ IUIOCKOCTH B
IIPOCTPAHCTBE

34

ONEeKTPOHHBIN
o0pa3oBaTenbHBbIHI
pecype «f cnam EI'D.
Cpennee oOmiee
oOpa3oBaHue.
Y4eOHbII MOAYIIb IO
PEIICHUIO TPYIHBIX
3a/laHuil 0 yueOHOMY
peIMeTy
"Maremaruka". 10-11
KJIACChD».
N3narenscTBO
«ITpocBenenne»

MHororpanHuKu

30

ONEKTPOHHBIN
00pazoBaTenbHBIN




pecypc «A cnam EI'D.
Cpennee obmiee
obOpasoBaHmue.
Y4eOHbII MOAYIIb TIO
PELICHUIO TPYIHBIX
3a/laHui IO y4eOHOMY
npeaMeTy
"Maremaruka". 10-11
KJIACChI».
N3parenscTBO
«ITpocBemenue»

Bekropsl 1 KOOpAMHATHI B
IIPOCTPAHCTBE

38

ONEKTPOHHBIN
o0OpasoBaTebHBIN
pecype «S cnam EI'D.
Cpennee oOriee
oOpa3oBaHHe.
Y4eOHbIil MOAYNH 11O
PEIICHUIO TPYIHBIX
3a/laHuil 0 yueOHOMY
peAMETY
"Matematuka". 10-11
KJIACCEL».
N3nareancTBO
«ITpocBemenune»

Hroro:

102

20

I'eomerpus 11 kaacc

Ne
n/n

HaumenoBanue pa3jaeiioB
H TeM NPOrpamMMmbl

KoaunuecTBo yacoB

Bcero

KounTtpoJubHbie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypcbl

Tena BpameHnus

34

ONEeKTPOHHBIN
o0pa3oBaTenbHBbIHI
pecype «i cnam ETD.
Cpennee oOrmiee
oOpa3oBaHue.
VY4ebublii MOIydh MO
pEIIeHUI0  TPYIHBIX
3aJaHuii 0 yueOHOMY
peaMery
"Maremaruka". 10-11
KJIaCChI».
N3narenncTBo
«IIpocsemenue»

BekTopsl 1 KOOpAMHATHI B
IIPOCTPAHCTBE

38

DIEeKTPOHHBIN
o0pa3oBaTeNnbHBIHI
pecype «f cnam EI'D.
Cpennee oOriee




obOpasoBaHmue.
Y4eOHbII MOAYIIb TIO
PELICHUIO TPYIHBIX
3a/laHui 110 y4eOHOMY
npeaMeTy
"Maremaruka". 10-11
KJIACChI».
H3parenscTBO
«ITpocBemnienune»

JIBUKEHUS B IPOCTPAHCTBE

30

ONEKTPOHHBIN
o0pasoBaTebHBIN
pecypc «S cnam EI'D.
Cpennee oOriee
oOpa3oBaHHe.
Y4eOHbINH MOAYIIB IO
PELICHUIO TPYIHBIX
3a/laHuil 0 yueOHOMY
peAMETY
"Matematuka". 10-11
KJIQCCEL».
N3nareancTBO
«ITpocsemenune»

Hroro:

102

19

BepositHocTh M cTaTtucTuka 10 Kiace

Ne
n/n

HaumenoBanue pa3jaeiioB
U TeM IPOrpaMmbl

KoaunuecTBo yacoB

Bcero

KoHnTtpoJabHbie
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTejibHbIE

pecypcbl

I'pad

ONEeKTPOHHBIN
o0pa3oBaTeNnbHBIHI
pecypc «4 caam EI'D.
Cpennee oO1ee
o0Opa3oBaHHe.
Y4eOHbIil MOAYIb O
PELICHUIO TPYAHBIX
3a/laHui TI0 yueOHOMY
npeaMery
"Maremaruka". 10-11
KJIacChI».
N3parenscTBO
«IIpocsemenue»

Onepanuu Haj COOBITUIMU

ONEKTPOHHBIN
o0pazoBaTenbHBIN
pecypc «4 cnam EI'D.
Cpennee oOree
oOpa3oBaHHe.
Y4eOHbIil MOAYNH 110
PEIIEHHIO TPYAHBIX
3aJJaHuii 0 yueOHOMY




peaMeTy
"Marematuka". 10-11
KJIACChI».
W3paTenscTBO
«ITpocBemienune»

VYcnoBHas BEpOSTHOCTh

ONEKTPOHHBIN
o0pasoBaTebHBIN
pecype «S cnam EI'D.
Cpennee oOriee
oOpa3oBaHHe.
Y4eOHbINH MOAYIIB IO
PELICHUIO TPYIHBIX
3a/IaHHH 110 y4eOHOMY
npeamMeTy
"Martemaruka". 10-11
KJIaCChI».
N3nareancTBO
«IIpocsemenune»

CrnyuaiiHas BelMuuHa

10

DIIEKTPOHHBIN
o0pasoBaTebHbIN
pecypc «4 cnam EI'D.
Cpennee oO1ee
obOpasoBaHHUeE.
VY4eOHbIi MOAYNb 110
PEILIEHUIO TPYAHBIX
3a/laHui 0 y4eOHOMY
npeaMeTy
"Maremaruka". 10-11
KJIACChI».
N3parenscTBO
«IIpocsenienue»

Hroro:

34

BepositHocTh M cTaTtucTHKA 11 KIIace

Ne
/o

HaumenoBanue pa3jaeiio
U TeM NMPOorpaMmMbl

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHbie
padoThI

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchl

CrnyyaiiHble BeITUYHHbI

10

ONEKTPOHHBIN
o0pa3oBaTebHBIN
pecypc «4 caam EI'D.
Cpennee oOree
oOpa3oBaHHe.
Y4eOHbIil MOAYNH 11O
PEILIECHHIO TPYAHBIX
3a/laHuil 0 yueOHOMY
peaMery
"Maremaruka". 10-11
KJIACChIY.




N3narenscTBO
«IIpocsemenne»

Jlucnepcusi u cTaHmapTHOE
OTKJIOHCHHE

12

DIIEKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc «S cnam EI'D.
Cpennee oO1iee
obOpasoBaHmue.
Y4eOHbII MOAYIIb TIO
PELICHUIO TPYIHBIX
3a/laHui IO y4eOHOMY
npeaMeTy
"Maremaruka". 10-11
KJIACChI».
N3parenscTBO
«ITpocBemienue»

HenpepsiBHbIE Ciy4yaiiHbIe
BEJINYMHBI

12

ONEKTPOHHBIN
o0OpasoBaTeNbHbBIN
pecype «S cnam EI'D.
Cpennee oO1iee
oOpasoBaHue.
Y4eOHbIil MOAYH 110
PEIICHUIO TPYIHBIX
3a/laHuil 0 yueOHOMY
peAMETY
"Matematuka". 10-11
KJIQCCEL».
N3nareancTBO
«IIpocBemenue»

Hroro:

34
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