AHHOTanus K padoueii nporpamme mo Ajaredope 10-11 kaacc (yriayojaeHHbI yPpOBeHb)

2.1.6.1. Pabouass mporpamMa mo y4yeOHOoMy mnpeamery «Maremaruka» (yrayOn€HHBI ypOBEHB)
(npenmMeTHass obnacth «MartemaTtuka ¥ HMHGOpPMATHKa») (Iajiee COOTBETCTBEHHO — MpOrpaMMa II0
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTEIbHYIO 3alMCKy, COACpKaHNe OOydeHUs, MIaHupyeMble
Pe3yIbTaThl OCBOCHUS IPOTPaMMBI IO MaTeMaTuKe.

2.1.6.2. llosicHuTenpHast 3ammMcka OTpakaeT oOIMe IIed W 33Ja4yd  W3yYeHUs MaTEMaTHKH,
XapaKTePUCTHUKY TICUXOJIOTUYECKUX MPEINOCHUIOK K e€ M3ydeHUI0 00ydJarolUMUCS, MECTO B CTPYKTYpe
y4e0OHOr0 TUTaHa, a TAKXKE MOAX0/IbI K 0TOOPY COJIEpIKaHMUsI, K ONPEACICHHUIO ITIAHUPYEMbIX PE3yJIbTaTOB U
K CTPYKTYpe TEMaTHIESCKOTO IIAHUPOBAHUSI.

2.1.6.3. Conmepxanue 0oOyd4eHHs] pacKpbIBaeT COJEpXKaTeNbHbIC JIMHUH, KOTOpBIE IMpeIaratoTcs s
00513aTeTbHOTO U3yUeHHS B KAXK/IOM KJIACCe Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHMUsL.

2.1.6.4. [Inannpyemble pe3yibTaTbl OCBOSHHS MPOrpaMMBI [0 MaTeMaTHKE BKIIIOYAIOT JIMYHOCTHBIE,
MeETanpeMETHBIC Pe3yJIbTaThl 32 BECh MEPUOJ] 00yUeHHUsI HAa YPOBHE CpPeIHEro o0Iiero ooOpa3oBaHus, a
TaKOKe MPEAMETHBIC TOCTIKESHUS 00YJaIOIIerocs 3a KaXKIplil ro1 00ydeHHsI.

2.1.6.5. IlosacuuTenpHas 3amucka.

2.1.6.5.1. [Iporpamma 1Mo MaTeMaTHKE YIJIyOJEHHOTO YypOBHS JUIS OOYYarOIIMXCsl HA YPOBHE CPEIHETO
obmrero oopazoBanus pazpaborana Ha ocHoBe PI'OC COO ¢ yuéTom COBpEMEHHBIX MHUPOBBIX TPeOOBaHHH,
NPEIbBISIEMBIX K MATEMATHYECKOMY 00pa30BaHUIO, H TPAAUIMHA poccuiickoro oopasoBanus. Peannzanus
IPOrpaMMBbl 10 MaTeMaThke OOECIeYMBAET OBJAJCHHE KIIIOUEBBIMH KOMIIETEHIMSMH, COCTABISIOIIUMHI
OCHOBY ISl CAMOPA3BUTHS U HENPEPHIBHOTO 00Pa30BaHMs, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, THYHOCTHOTO
Y TI03HABATEIBHOTO PA3BUTHS JIMUHOCTH 00yYaroIuXCsl.

2.1.6.5.2.B mnporpamMe 1m0 MareMaTHKE YyUYTE€Hbl HJEH W TIOJIOKEHUS KOHLEHINH Pa3BUTHS
MaremaTindeckoro obpasoBanusi B Poccuiickoit ®enepanmun. MartemaTndeckoe oOpa3oBaHHE IOIDKHO
pemrath 3agady oOecreueHns: He0OOXOMMOTr0 CTpaHe Yucia 00y4YaronuXcsl, MaTeMaTH4ecKast oJroToBKa
KOTOPBIX OblIa OBI JI0CTATOYHA JIISI TPOIOIDKEHUST 00pa30BaHus 110 Pa3IMYHBIM HAIPABICHUSIM, BKIIIOYAS
NpenojaBaHue MaTeMaTHKH, MaTeMaTW4decKue HCCIeoBaHus, paboTy B cdepe HHOOPMAIIMOHHBIX
TEXHOJIOTHH W JIPYTHX, & TaKKe 00ecredeHus! Ul KaXI0ro 00yJaromerocss BO3MOXHOCTH JOCTHKEHUS
MaTeMaTHYeCKOH MOJrOTOBKH B COOTBETCTBHH C HEOOXOJMMBIM eMy ypoBHeM. Ha pemenue 3Tux 3amaq
HalleJIeHa IIPorpaMma o MaTeMaTHKe yIriIyOlIEHHOTO ypOBHSL.

2.1.6.5.3. HeoOXxoauMoOpeTh MaTEeMaTHYECKOW IOATOTOBKK OOYCIIOBJIEHA OOYCIIOBJIGHO POCTOM 4YHCIIa
CHENUANTBHOCTEH, CBS3aHHBIX C HEMOCPEJCTBEHHBIM NMPUMEHEHHEM MaTeMaTHKH (B cdepe IKOHOMUKH,
Ou3Hece, TEXHOJOTHYECKHUX 00J1acTsIX, F'yMaHUTapHBIX chepax). KomdyecTBo 00y4aronuecs, A1 KOTOPhIX
MaTeMaTHKa CTaHOBUTCS (yHIAMEHTOM 0O0Opa3oBaHHs, IUIAHHPYIOIIUX 3aHUMAThCs TBOPYECKOH U
UCCIIeIOBATEIbCKONW paboToOl B 00JIACTH MaTeMaTUKH, HH()OPMATUKH, (PU3UKH, SKOHOMUKH U B JPYTUX
00nacTsx, yBEIMYUBACTCS, B TOM YHCJIE€ C Y4YETOM OOYyYaroIIMXCs, KOMy MaTeMaTHKa HYy>KHa s
WCIIOJIB30BaHMsI B TPO(ECcCUsixX, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

2.1.6.5.4. llpuknagHass 3HAYUMOCTh MaTeMaTUKW OOYCJIOBJIEHAa TeM, YTO €€ NpPEeAMETOM SBISIOTCS
(byHaaMeHTaJIbHbIE CTPYKTYPbI HALIETO MUPA: IPOCTPAHCTBEHHBIE (YOPMBI U KOJIMUECTBEHHBIE OTHOLICHUS,
(YHKUMOHAIBHBIE 3aBUCHUMOCTH M KaTETOPHM HEONPEAENEHHOCTH, OT NPOCTEHIINX, YCBaMBaEMBIX B
HETIOCPEICTBEHHOM OTIBITE, JIO JIOCTATOYHO CIIOKHBIX, HEOOXOJMUMBIX ISl Pa3BUTHS HAYYHBIX |
TEXHOJIOTHUYECKHX WIeH. be3 KOHKPETHBIX MaTeMaTHUECKIX 3HAHUH 3aTPYAHEHO TOHUMAaHHUE TIPHHITUIIOB
YCTPOMCTBAa W HCIIOJNB30BAHUSI COBPEMEHHON TEXHUKH, BOCIPHUSATHE W HHTEpIIpETalys pPa3sHooOpazHou
COLMANILHOW, OJKOHOMHYECKOH, IMONUTHYEeCKOH wWHpopManuyn, Manod((GeKTHBHA TOBCEJIHEBHAS
MpaKkTH4ecKas AesTeNbHOCTh. Bo MHOTHX cdepax mpodeccHoHanTbHON AeATENFHOCTH TPEOYIOTCS YMEHHUS
BBITIOJTHATDh Pacu€Thl, COCTABISATH AITOPUTMBI, MPUMEHATH (QOPMYJBI, MPOBOJUTH T'E€OMETPUYECKHUE



U3MEpPEHHs U TIOCTPOCHUS, YUTATh, 00pabaThIBaTh, HHTEPIIPETHPOBATH M MPEICTABIATE HHPOPMAIIIO B
BHUjIe TaOJHII, TUarpaMM U rpadrKoB, TOHUMATh BEPOSITHOCTHBIN XapakTep CIy4aiHbIX COOBITHH.

2.1.6.5.5. OxHOBpEMEHHO ¢ pacimupeHreM cdep NpUMEHEHNsI MaTEMaTHKU B COBPEMEHHOM OOIIIECTBE BCE
Ooslee BaXHBIM CTAHOBUTCS MAaTEeMaTHYECKHUH CTHIIb MBIIUICHUS, MPOSIBISIFONIMNCS B OIpPENCIEHHBIX
YMCTBEHHBIX HaBBIKaxX. B mpomecce m3ydeHHs MaTeMaTHKH B apCeHAI MPUEMOB U METOJOB MBIIUICHHS
YeJ0BeKa €CTeCTBEHHBIM 00pa30oM BKIIOYAIOTCS WHIYKIUS M IEAYKIHs, 0000IIeHre U KOHKPeTH3aIys,
aHaJgu3 W CHWHTE3, KiIacCHpHUKAIMsI W CHUCTeMaTu3anus, abcrparupoBaHue W aHajdorus. OOBEKTHI
MaTeMaTHYECKHX YMO3aKJIIOUCHUH, MpaBujia UX KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHHU3M JIOTHUECKUX
MOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE YMEHHs (OPMYJIUPOBaTh, OOOCHOBBIBATH W JIOKAa3bIBAThH
CYXJIEHUs, TeM caMbiM (DOPMHUPYIOT JIOTHUECKH CTWIIb MBIIUICHUS. Beaymas ponb NpUHAAICKUT
MaTeMaTHKe B (OPMHUPOBAHHUM aJTOPUTMUYECKOW KOMIIOHEHTHI MBILIUICHHS M BOCIUTAHWW YMEHUH
JICCTBOBATH IO 33/IaHHBIM aJTOPHTMaM, COBEpIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIC. B
nporecce pemeHns 3a1a4 — OCHOBBI ISl OpTraHn3aliy y9eOHO! AeATeIbHOCTH Ha yPOKaX MaTeMaTHKH —
Pa3BHUBAIOTCS TBOPUYECKAS M MPUKJIAIHASI CTOPOHBI MBIIUICHHUSI.

2.1.6.5.6. O0y4eHne maTeMaTHKe Ja€T BO3SMOKHOCTh Pa3BUBATh y 00YUAIOIINXCS TOUHYIO, PAIIMOHAIBHYIO
1 WHQOPMATHUBHYIO peYb, yMEHHE OTOHMpaTh HamOoyiee MOAXOMASAIINE S3BIKOBBIC, CHMBOJIMYECKHE,
rpaduyecKue CpesIcTBa IS BRIPAKEHHS CY>KICHUH M HATJISTHOTO UX MPE/ICTABICHHSI.

2.1.6.5.7. Heo6XoauMbBIM KOMIIOHEHTOM OOIIei Ky/IbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIee
3HAKOMCTBO C METOJAaMH TIO3HAHUS JEHCTBUTEIBFHOCTH, TPEJICTABICHHE O TMpeIMeTe H MeTOe
MaTeMaTHKH, €ro OTJIMYMSIX OT METOJOB ECTECTBEHHBIX M T'YMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX
NPUMEHEHUS] MaTeMaTHKH [UIs PeHIeHNs HayYHBIX U NPUKIAJHBIX 3a1ad. MaTeMaTndeckoe o0pa3oBaHHe
BHOCHUT CBOW BKJIaJ B popMUpOBaHKE OOIEH KyJIbTYphl YeOBEKA.

2.1.6.5.8. 3yuenne maTeMaTHKH CIOCOOCTBYET SCTETHYECKOMY BOCIIUTAHUIO YEJOBEKa, IMOHHMAHHUIO
KpaCOThbl U U3AIICCTBA MATEMAaTUUCCKUX paCCY)KI[eHI/Iﬁ, BOCIIPUATHUIO TCOMETPHUUYCCKUX q)OpM, YCBOCHHIO
nJaenu CUMMETpPHUH.

2.1.6.5.9. [IpuopureTHpiMu nensMu oOydeHust marematnke B 10—11 ximaccax Ha yriyOn€HHOM ypOBHE
HPOJOJDKAIOT OCTABATHCSL:

(opMHpOBaHNE LEHTPAJIbHBIX MaTeMAaTHUYECKUX MOHATHH (YHMCIO, BEIMYMHA, reoMeTpuyeckas (urypa,
NepEeMEHHas!, BEPOATHOCTh, (PYHKIMS, MIPOU3BOJHAS, HHTErpall), 00ECIEUYNBAIOIIUX [IPEEMCTBEHHOCTh H
MEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00YJaIOIIUXCS;

OABCACHHEC 06yqa}0m1/1x051 Ha OJOCTYIIHOM JJid HHUX YPOBHC K OCO3HAHUIO B3aMMOCBA3UM MATCMATUKH U
OKpYy’Karomiero Mmupa, IOHMMaHUIO MaTEMATHKH KaK 4aCTU OGH.IGﬁ KYJbTYPbI 4CJIOBCYCCTBA,

Pa3BUTHUC UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH 06yqa10mnxcsl, IMO3HaBaTEIIbHOM AKTUBHOCTH,
HCCICI0BATCIbCKUX YMCHHﬁ, KPUTUYHOCTU MBIINIJICHUS, MHTCPCCA K U3YYCHUIO MATCMATUKH,

(bOpMHpOBaHI/IC (bYHKHHOHaJIBHOfI MaTeMaTH4YeCKOM T'paMOTHOCTH: YMCHUA pacrno3HaBaTb
MAaTCMATHYCCKHUEC ACHCKThlI B PCAJIBHBIX XU3HCHHBIX CUTyallUAX W IPpU HU3YUYCHHUU APYTUX yLIC6HI:IX
npeaAMETOB, IPOABJICHUA 3aBUCHMOCTEH U 3aKOHOMepHOCTeﬁ, (bOpMy.]'II/II)OBaTI) HX Ha A3bIKC MAaTCMAaTUKU U
co3aaBaTb MaTCMAaTUYCCKHUE MOICIIU, IMPUMCHIATH OCBOCHHBIM MaTEeMaTHUYCCKHI amnmnapar Ijid pCeuICHUA
IMMPAKTUKO-OPUECHTUPOBAHHBIX 3aJia4, HHTCPIPETUPOBATE 1 OUCHUBATH ITOJIYYCHHBIC PE3YJIbTAThI.

2.1.6.5.10. OcHOBHBIMU NMHUSAMH cofepxaHusi matemaTukd B 10—11 kmaccax yriryOn€HHOTO YpOBHS
apnstorcsa: «Yucma w BeIUMCIEHUN», «Anrebpa» («Anrebpamdeckne BBIPOKEHUS», «YpaBHEHHUS U
HepaBeHCTBay), «Hadana maremarndeckoro ananmuzay, «['eomerpus» («I'eomerprueckie QUTYpbl U UX
CBOMCTBay, «/3MepeHne TeOMETPUIECKUX BEIMUYNH»), «BeposSTHOCTh M cTatucThkay. [laHHBIC JTHHUH
pa3BUBAIOTCA MAapAIJIENIbHO, KaX/1as B COOTBETCTBHM C COOCTBEHHOM JIOTHKOM, OJHAKO HE HE3aBUCHUMO
OJlHa OT ApPYrod, a B TECHOM KOHTaKTe M B3auMoAeHcTBHU. Kpome 3TOro, ux oObemuHSET JorudecKas
COCTABIISIONIASA, TPAAUIHMOHHO PUCYIAs MaTeMaTHKE U MIPOHHU3BIBAIOIIAS BCE MaTEMAaTHUYECKUE KypCHl U
conepxkartenbubie JinHUU. ChopmynmupoBanHoe Bo ®I'OC COO TpeboBaHME «yMEHUE ONEPUPOBATH



MOHATUSAMU: OTpEAeTICHHe, aKCHOMa, TeopeMa, CIIEJICTBHE, CBOWMCTBO, MNPHU3HAK, JJ0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (hOPMYITHPOBKU, YMEHUE (POPMYITHPOBATH 0OpaTHOE M MPOTHBOIIOJIOKHOE YTBEPXKICHHUE,
MPUBOANTH TPUMEPH U KOHTPIPUMEPHI, HCIIOIB30BaTh METO MAaTeMaTHYeCKON WHAYKIWHU, TPOBOJIUTH
JTIOKa3aTeNbHbIE PACCYKICHUS MTPH PEIICHUH 3a/1a4, OIEHUBATh JIOTHIECKYIO TPABIIILHOCTD PACCYKACHUI
OTHOCHUTCS KO BCeM y4eOHBIM Kypcam, a (OpMUPOBAHHE JIOTUYECKUX YMEHHUH pacipeneisieTcs Mo BceM
rojilaM o0Oy4eHHs Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHusl.

2.1.6.5.11. B cooterctBun ¢ ®I'OC COO maTeMaTHKa SBISETCSA 00sI3aTEIbHBIM IIPEAMETOM Ha JaHHOM
ypoBHe 00pa3oBaHus. Hacrosimnel mporpaMMol 1o MaTeMaTHKE MPEAyCMaTPUBACTCS U3YUCHHUE YUeOHOTO
npenMera «MaTteMaTtuka» B paMkax TpEX Y4eOHBIX KypcoB: «Aurebpa W Havansa MaTeMaTHYECKOTO
anammza», «['‘eomerpus», «BeposTHOCTh U craTHCTUKa». @OOpPMHpPOBaHUE JIOTHYECKUX YMEHUH
OCYIIECTBIISIETCS. Ha MPOTSDKEHHHM BCEX JIeT OOydeHHs Ha YpPOBHE CpegHero oOImero oOpa3oBaHus,
a 3JIEMEHTHI JIOTHKH BKITIOYAIOTCS B COJICp)KaHUE BCEX HA3BAHHBIX BBIIIE YICOHBIX KYPCOB.

2.1.6.5.12. OGiee 4nciI0 4acoB, PEKOMEHIOBAHHBIX JUIS U3yUCHUsI MaTeMaTHKu — 544 vaca: B 10 kimacce —
272 gaca (8 yacoB B Hezeno), B 11 kimacce — 272 vaca (8 yacoB B HEZIEIIO).

2.1.6.6. [Tnannpyemsble pe3yabTaThl OCBOCHUS MMPOrPaMMBbl IO MaTeMaTWKe Ha YPOBHE CPEJHETO OOIIETO
o0Opa3oBaHwsl.

2.16.6.1. B pe3ynapraTe H3y4YeHUs] MaTeMaTHKH Ha YpOBHE CpeIHEro oOmero o0pa3oBaHUS Y
oOyuatolerocs OyayT chOpMUPOBAHBI CIICIYIOIINE JINIYHOCTHBIC PE3YJIbTATHI;

1) rpaXx1aHCKOTO BOCTIUTAHUSL:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3HMIMH O0YYAOIIErocss KaK aKTHBHOTO M OTBETCTBCHHOIO YJIeHA
POCCHIICKOTO 0O0IIIeCTBa, MPEACTABICHHEe O MAaTEMAaTHYCCKUX OCHOBAaX (YHKIMOHMPOBAHHS Pa3UUHBIX
CTPYKTYp, SBJICHHUH, MPOILEAYp TPaKIaHCKOro oOmmiecTBa (BBIOOPHI, ONPOCH U JAPYroe), yMEHUC
B3aMMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHHM C MX (DYHKITUSIMH U Ha3HAUCHUEM;

2) MaTPHOTUYECKOTO BOCITUTAHMS:

Cc(OPMHUPOBAHHOCTh POCCHHCKON TPaXKIAHCKOW HICHTHYHOCTH, YBOKCHUS K MPOILIOMY M HACTOSIIEMY
POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHXKCHHSIM POCCHHCKMX MaTeMaTHKOB W
POCCUICKOI MaTeMaTUYECKOM IIKOJIbI, HCIIOIb30BAHUE 3TUX JOCTHKEHUH B IPYTUX HAYKAX, TEXHOJIOTUSX,
chepax 3KOHOMHUKH;

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:

OCO3HAHUEC NYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO Hapoaa, C(l)OpMI/IpOBaHHOCTB HPAaBCTBEHHOI'O CO3HAHUA,
ITUYCCKOTI'O ITOBCACHUS, CBA3AHHOI'O C IPAKTUYCCKUM IPUMECHCHHUEM ,[[OCTI/I)KeHI/Iﬁ HAayKU U ACATCIIbBHOCTBIO
y‘léHOl"O, OCO3HAHUE JIMYHOI'O BKJIaa B IIOCTPOCHUC YCTOI>'I‘II/IBOF0 6y,[[y1].[el"0;

4) 9CTETHYCCKOI'O BOCIIUTAHUA:

9CTCTUYCCKOC OTHOIICHUC K MHUPY, BKIIIOYAA 3CTCTUKY MATCMATUYCCKUX 3aKOHOM€pHOCTCﬁ, O6T>CKTOB,
3aaad, pemeHHﬁ, paccyxc;[eHHﬁ, BOCIIPUMUMHYUBOCTE K MATCMATUYCCKUM ACIICKTaAM pPa3JIMYHbIX BUJIOB
HCKYCCTBA,

5) ¢pusnyeckoro BoCIMTaHuUS:

c(hopMUPOBAHHOCTH YMEHHS PUMEHSATh MaTEMaTUIECKNE 3HAHUS B MHTEPECaX 3I0POBOTO U OE30I1aCHOTO
o0pas3a )XH3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 37I0POBBIO (3/I0pOBOE IMHUTAaHHUE, COATAHCUPOBAHHBIN
PEXKHUM 3aHATHH U OTABIXA, PETYJISApHAS (PU3NYECKasi aKTUBHOCTH), PU3NIECKOE COBEPIIICHCTBOBAHUE TPU
3aHATUSIX CIIOPTUBHO-03JOPOBUTEIBHON NEATENBHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUSL:

TOTOBHOCTh K TpPYAy, OCO3HAaHWE IIEHHOCTH TPYIOMIOOUS, WHTEPEC K pas3IHUuHbIM cdepam
npohecCHOHANBHON IEATENbHOCTH, CBI3aHHBIM C MATEMAaTUKOHN M €€ MPHUIIOKEHISIMI, YMEHNE COBEPIIIaTh



OCO3HAHHBIN BEIOOD OyayIIiei mpodeccuu 1 pean30BhIBaTh COOCTBEHHBIC JKH3HEHHBIC TUIAHEBI, TOTOBHOCTD
U CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKCHWW BCEH JKH3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUH MPAKTUUECKUX 33/1a4 MATEeMAaTHUECKON HAMIPaBICHHOCTH;

7) 9KOJIOTUYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTh 3KOJIOTHYCCKOH KyJIbTYphl, TMOHMMAaHUEC BIUSHUS COIHMAIBLHO-I)KOHOMUYECKHIX
MPOIIECCOB HA COCTOSIHWE NPUPOAHOW M COLMAIBHOW Cpellbl, OCO3HAHHWE TIJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM, OpHEHTAIlHI Ha TPUMEHEHNEe MaTeMaTHYeCKUX 3HAHWN U PemIeHus 3a1a4 B
o0nacTu OKpY’Karolle cpefpl, IDTAaHUPOBAHNE MOCTYIKOB W OIEHKH WX BO3MOXKHBIX ITOCIIEACTBHMA IS
OKpPY’Karollel Cpenpl;

8) 1eHHOCTH HAYYHOTO MMO3HAHHMS:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
0O0I11eCTBEHHOW MTPAKTUKHU, TOHUMaHUE MAaTEeMaTHYECKOH HayKH Kak c(ephl YeIOBEUECKOM e TeIbHOCTH,
9TanoB €€ pa3BUTHA M 3HAYUMOCTH JUIA Pa3BUTHA LMBWIN3ALMM, OBJIQJACHUE SI3bIKOM MAaTEMaTHKH H
MaTeMaTHYEeCKON KyJIbTYpOH KaK CpPeICTBOM IO3HAHHMS MHUPA, TOTOBHOCTb OCYILECTBIISITH MPOEKTHYIO U
UCCIICIOBATENbCKYIO ESITENbHOCT HHANBUYAIbHO U B TPYIIIIE.

2.1.6.6.2. B pesynpraTe W3y4YeHHWS MAaTEMaTHKd Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS Yy
oOydatomerocss OynyT chopMHpOBaHBI TO3HABaTENbHBIE YHHUBEpPCATbHBIE Y4YeOHBIC JEHCTBHUA,
KOMMYHHKATHBHBIE yHUBEpCAIbHbIE YUeOHBIC ICHCTBHS, PETYISATUBHBIC YHUBEPCAIbHBIC Y4eOHBIC
HeﬁCTBHﬂ, COBMCCTHas ACATCIbHOCTD.

2.1.6.6.2.1. Y oOyuatomierocs OymyT chopMHpPOBaHBI CIEAYIONIHE Oa30BBIC JOTHUECKUE JEUCTBUS KaK
9acTh MO3HABATEIILHBIX YHUBEPCAIBHBIX YUeOHBIX JICHCTBHIA:

BEISBIATE M XapaKTePU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEMaTHYECKUX OOBEKTOB, TOHSATHUH,
OTHONICHUH MEXy MOHATHAMH, (HOPMYINPOBATEH ONPENCITICHHS IIOHATHA, yCTaHABINBATH CYIIECTBEHHBIN
MpHU3HAK Ki1acCU(UKALIMU, OCHOBAHUS JIJIsi 000OIIECHUS U CPAaBHEHUS, KPUTEPUU MPOBOIUMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYIHPOBaTh U MPeoOpa3OBBIBATE CYKIEHHS: YTBEPAWUTENbHbIE M OTPULATENbHEIC,
€MHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISBIISITH MAaTeMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M HpOTUBOpeuus: B (akrax, IaHHBIX,
HaOJMIONEHUSIX W YTBEPXKICHMAX, TMpeUlaraTb KPUTEPUH JJsl BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHIL;

ACJIaTh BBIBOJIbI C MCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, NJCAYKTUBHBIX U MHAYKTHBHBIX YMOSaKHIOquHfI,
yMO3aKJ’IIO‘I€HPIﬁ 110 aHAJIOTHUH,

MMPOBOJAUTH CAMOCTOATCIIbHO N0KA3aTCIIbCTBA MATCMATUICCKUX yTBCp)K,Z[GHI/Iﬁ (Hp}IMLIC noT HpOTI/IBHOFO),
BBICTpAMBATh aprymMCHTAllMIO, MPUBOAUTH MNPUMCPBI W KOHTPHPUMCEPHI, 000CHOBBIBaTh COOCTBEHHEIE
CYKACHHUA U BbIBO/bI;

BBIOMpAaTh CHOCO0 pelieHusl yueOHOH 3afau (CpaBHMBAaTh HECKOJBKO BapUAaHTOB PELICHUS, BHIOMPATDH
HaunboJiee NOAXOIMIINN ¢ yYETOM CaMOCTOSITENILHO BBIACTICHHBIX KPUTEPHEB).

2.1.6.6.2.2. Y obyuaromierocst OyayT copMUpOBaHbI cileayIonre 6a30Bble HCCIEN0BATENBCKIE ACHCTBHS
KaK 4acTh IM03HABATEIILHBIX YHUBEPCANBHBIX YUE€OHBIX IeHCTBU:

HCIIOJIB30BAaTh BOIIPOCHI KakK HCCJIG,I[OB&TCHLCKI/If/i HUHCTPYMCHT IIO3HAHHA, (I)OpMyJ'II/IpOBaTL BOIIPOCHI,
(bHKCI/IPYIOH_II/Ie IIpOTUBOpCYHUC, Hp06JI€My, YCTaHaBJIMBAaTb UCKOMOC U JTAaHHOC, q)OpMI/IpOBaTB TUnoTe3y,
APTrYMCHTHUPOBATH CBOIO MMO3UIIMI0, MHCHHUC,

MMpOBOAUTL CaMOCTOATCIILHO CHJ'IaHI/IpOBaHHBIf/'I OKCIICPUMCHT, HCCICAOBAHUC TII0 YCTAaHOBJICHUIO
0COOCHHOCTEH MaTEeMAaTHYECKOTO 06’L€KTa, ABJICHUA, TPOILECCAa, BBIABICHUIO 3aBUCHMOCTEH MCKOY
O6’LeKTaMI/I, SIBJICHUAMMU, ITPOLICCCaAMU;



CaMOCTOSTENIFHO (OPMYJIMPOBATh 000OIIEHUS W BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHHS,
WCCIIEIOBAHNS, OLIEHUBATh JOCTOBEPHOCTD MOMyYEHHBIX PE3yIbTATOB, BEIBOAOB U 0000IIEHNUH;

IMPOrHo3UpOBaTh BO3MOKHOC PA3BUTUC NPOIECCA, a TAKIKC BbIABUTI'aTh MPCAINOJIOKCHHA O €TI0 pasBUTHU B
HOBBIX YCJIOBHUSAX.

2.1.6.6.2.3. Y oOyuaromerocs OynyT chopMHpOBaHBI yMEHHUs paboTath ¢ HMHPOpPMALMEH Kak YacTb
MO3HABATEIBHBIX YHUBEPCATBHBIX yUEOHBIX JCHCTBUIA:

BBIABJIATH HC(bHHHTLI I/IH(bOpMaL[I/II/I, JaHHBbIX, HeO6XOI[I/IMI>IX JJI1 OTBETA Ha BOIIPOC U JI1 pCUHICHUA 3a1a9H,;

BBIOMpaTh MHOOPMAIMIO U3 HMCTOYHMKOB PAa3JIMYHBIX THIIOB, aHAIW3UPOBAaTh, CUCTEMaTH3HPOBATH M
MHTEPIPETUPOBATh HHPOPMAIMIO Pa3InYHBIX BUJOB U (pOpM MpencTaBIeHHUS;

CTPYKTYpPHUPOBATh HH()OPMAIIHIO, TIPEACTABIATH €€ B Pa3NIUYHBIX (hopMax, WILTIOCTPUPOBATE TPaPUIECKH;
OIICHHWBATh HAIEKHOCTh HH(POPMALINN TIO CAMOCTOSATENHHO CPOPMYITHPOBAHHBIM KPUTEPHSM.

2.1.6.6.2.4. Y ofOyuaromerocs OyayT chOpMUPOBAaHBI yMEHHs OOIIEHHWS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCATBHBIX yUeOHBIX JeHCTBUNL:

BOCIIPHHUMATH U (HOPMYJIMPOBAThH CYXKICHHS B COOTBETCTBUH C YCIOBHSAMHU W LENSIMHU OOILIEHHS, SICHO,
TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHHS B YCTHBIX M MMCBMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 110
XOJly pelIeHUs 3a1a4l, KOMMEHTHPOBATH MOJyUYEHHBIN pPe3yIbTaT;

B X0JIe 00CYKICHUS 3a/1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYX/1aeMOI TeMbI, TPOOIEMBI, pelIaeMoi 3a/1a4H,
BBICKA3bIBaTh MJCH, HALEJICHHbIE HA MOMCK PEIIEHHS, COMOCTABIATH CBOM CYXXICHHS C CYKICHUSIMH
JpYyTruX Y4acTHHKOB [HMajora, oOHapy>KuMBaTh pa3iMdve M CXOJCTBO IO3MLUH, B KOPPEKTHOH (opme
(dbopMynIupoBaTh Pa3HOIIACHUS, CBOU BO3PAXKEHUS,;

NPEACTABIATh PEe3yNIbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIEeIOBaHUs, IPOEKTA, CAMOCTOSITEIHHO
BBIOMpaTh (hOpMAaT BBICTYIUICHUS ¢ YIETOM 3ajiay MPEe3eHTAMH 1 0COOCHHOCTEN ayAUTOPHH.

2.1.6.6.2.5. Y oOyuaromerocs 6ynyT copMupoBaHbl yMEHHUS CAMOOPTaHU3ALUH KaK YaCTh PETYIISATUBHBIX
YHUBEPCAIBHBIX YYEOHBIX NEHCTBHIA:

COCTaBIISITh IUIAH, aJNTOPUTM pEIICHHs 3a]add, BBIOMpAaTh CIocO0 peHieHUs ¢ y4ETOM HMEIOILIHXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
yu€ToM HOBOH MH(OpMALHH.

2.1.6.6.2.6. Y oOyuaromerocst OyayT copMHUpOBaHbl YMEHHS CAMOKOHTPOJISI KaK YacTh PEryJISTUBHBIX
YHUBEPCAIBHBIX Y4EOHBIX IEHCTBHIA:

BJIaACTh HAaBBIKAMH IMO3HABATEIILHOMU pe(bnechm KaKk OCO3HaHHd COBEpIIACMbIX ZICﬁCTBI/Iﬁ )51
MBICIIMTCIIBHBIX TIPOLECCOB, HUX PE3YJIbTATOB, BJIAJACTH crocobaMu CaMOIIPpOBECPKU, CAMOKOHTPOJIA
nmponecca u pe3yiibTaTa pCuICHUuA MaTeMaTH4YeCKOH 3aJa4du,

nNpeABUACTL TPYAHOCTH, KOTOPBIEC MOI'YT BO3HHMKHYTH IpHU PCHICHUHM 3aa4yl, BHOCUTH KOPPCKTUBHEI B
JACATCIIBHOCTh HaA OCHOBE HOBBIX O6CTOHTCJ’IBCTB, JaHHBIX, Haﬁ}:{eHHHX OIHI/I6OK, BBISIBJICHHBIX pr,Z[HOCTeIZ;

OIICHWBAaTh COOTBETCTBHE pE3yibTaTa Il M YCIOBUSAM, OOBSICHATh NPHYMHBI JOCTIDKEHUS WU
HEJOCTIKEHUS Pe3yNbTAaTOB AeSTeNIbHOCTH, HAXOIUTh OIHUOKY, JaBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.

2.1.6.6.2.7. Y obyuarorierocst 0yayT chOpMUPOBaHbI yMEHHSI COBMECTHOM JIESITETEHOCTH:

MOHUMAaTh W WCIOJB30BATh NPEUMYIIECTBA KOMAHAHON W WHIWBUAYATbHOH pabOTHl NMpH peIIeHUuH
y‘Ie6HI)IX 3aaa4, IpuHUMAaTh LCJIb COBMECTHOU ACATCIIBHOCTH, TNIAaHUPOBATh OpPraHrU3alnuio COBMECTHOM
paboThI, paclpenessiTh BUIbI pa0dOT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC U PE3yibTaT paboThl, 0000IIaTh
MHEHUST HECKOJILKUX JIFOJICH;



Y9acTBOBATh B TPYIIOBHIX (popmMax paboTel (00CYKIeHUSI, 00OMEH MHCHHM, «MO3T'OBBIC IITYPMBD» U HHBIE),
BBITIOJTHATh CBOIO 4YacTh pabOThl U KOOPJIWHHUPOBATH CBOW JICHCTBUS C JIPYTUMH YICHAMH KOMAaHJIbI,
OIIEHWBATh KA4€CTBO CBOETO BKJIa/1a B OOIIHIA POAYKT IT0 KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU
B3aUMOJICHCTBUSI.

2.1.6.6.3. [IpeameTHBIe pe3ynbTaThl OCBOCHMS (enepanbHOW pabodell MpOrpaMMBbl MO MATEMATHKE
MPEJICTABJICHBI TI0 ToJjaM O0YYEHUS B PaMKax OTJENbHBIX YISOHBIX KypCOB B COOTBETCTBYIONIMX pa3zenax
HAaCTOSIIEN NporpamMMsl.

2.1.6.7. ®enepanpHas pabovas mporpamMma y4eOHOTO Kypca «AjreOpa W Hayana MaTeMaTH4ecKOro
aHam3ay.

2.1.6.7.1. TlogcuuTenbpHas 3aIKCKA.

2.1.6.7.1.1. Yuebnslii Kypc «Anredpa 1 Hayana MaTeMaTHYECKOTO aHaTN3ay SBJSIETCS OIHUM U3 Hauboee
3HAYMMBIX B IIPOrPaMMe CpeTHero o0mmero 0opa3oBaHus, IIOCKOIBKY, ¢ OHOW CTOPOHBL, OH 00€CTIeYnBaET
MHCTPYMEHTAIBHYIO 0a3y Ul M3y4eHHUs] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrodl CTOPOHBI,
(dopMupyeT JOrMYecKoe W aOCTPaKTHOE MBIIUICHHE OOYYalomMXcs Ha YpOBHE, HEOOXOAMMOM IS
OCBOCHHS WMH(OPMATHKH, OOIIECTBO3HAHMS, MCTOPUH, CIOBECHOCTH M IPYTHX JUCHUIUIMH. B pamkax
JAHHOTO Y4eOHOTO Kypca OOydaroliuecsl OBIaJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast pOpPMYyJIUPYET CBOM TOCTHXKEHHSI B MAaTeMaTHIeCKO# hopme.

2.1.6.7.1.2. YueOHbIA Kypc anreOphl M Hayadl MaTEeMAaTHYECKOTO aHalli3a 3aKJIaJ(bIBA€T OCHOBY JUIS
yCHI€UIHOr 0 OBJIaJICHUA 3aKOHAMHU (I)I/I?,I/IKI/I, XUMHU, 6I/IOHOFI/II/I, IIOHUMaHHA OCHOBHBIX TGHILCHHI/Iﬁ pa3BUTUA
9KOHOMHKH W OOIIECTBCHHOW >KHM3HHU, TO3BOJIIET OPHUEHTHPOBATHCSA B COBPEMEHHBIX LUQPPOBBIX U
KOMIIBIOTCPHBIX TCXHOJIOTHUAX, YBCPEHHO HUCIIOJB30BATh HX IJIA IIaJIBHCﬁHICFO O6pa3OBaHI/I}I H B
noBceAHeBHOW ku3HH. OBnazieHne aOCTPaKTHBIMH M JIOTHUECKH CTPOTMMH KOHCTPYKIMSMHU alreOpbl U
MaTeMaTHYeCKOTo aHaJIH3a Pa3BUBAET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh MCTUHHOCTD,
JIOKa3bIBaTh YTBEP)KJICHUS C TIOMOIIBIO HHAYKIIMU U PACCYKAaTh e yKTHBHO, HCIOJIB30BaTh 0000IIeHHEe
¥ KOHKPETHU3AIIHIO, a0CTparupoBaHUe W aHAIOTHIO, (POPMHUPYET KPeaTHBHOE M KPUTHIECKOE MBILICHHUE.

2.1.6.7.1.3.B xome wusyueHus ydeOHOro Kypca «AnreOpa W Hayala MaTeMaTHYECKOTO aHaln3a»
oOydaromuecs: MOJy4alOT HOBBIM OIBIT PEIICHUS NPHUKIAJHBIX 3a]1ad, CaMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIeH peajbHBbIX CUTYalllid, HHTEPIPETAluy MMOJYYCHHBIX PELICHUH, 3HAKOMSATCS C
OpUMepaMl MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B INpHpOJE, HayKe W HCKYCCTBE, C BBIAAIOMINMHUCS
MaTeMaTHYECKHUMH OTKPBITUSMH U X aBTOPaMH.

2.1.6.7.1.4. YuebHblil Kypc 00J1a1aeT BOCIHUTATEIbHBIM MOTECHIMAIOM, KOTOPHIH Pealn3yeTcsl Kak dyepes
yueOHBIi MaTepHuaj, CcrocoOCTBYIOMMK (OPMHUPOBAHMIO HAYYHOI'O MHPOBO33PEHMSA, TaKk M uepes
crierupuKy y4eOHOU JeATeIbHOCTH, TpeOyrolield MPOAO/DKATEILHON KOHIEHTPAIMM BHHMAaHUS,
CaMOCTOSITETIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3ybTar.

2.1.6.7.1.5. B ocHOBe MeTOAWMKHA OOYyYeHHUs anreOpe W HadaJaM MAaTeMaTUYeCKOro aHalin3a JIeKUT
JeSITeTbHOCTHBIN TIPUHIIAT 00y UCHHSI.

2.1.6.7.1.6. B ctpykType yueOHOro kypca «Airedpa u Havajga MaTeMaTHYECKOTO aHAIM3a» BBIAEIICHBI
CJIEIYIONINE COJIepKATEINBHO-MEeToInYecKkre THHUN: «Unciaa M BeUUCIeHHs», «DYHKIUH U TpaduKuy,
«YpaBHEeHMsI U HepaBeHCTBa», «Hauana maremarumdeckoro aHanusza», «MHOkecTBa W JOrMKa». Bce
OCHOBHBIE CO/IEpP)KAaTEIbHO-METOINYECKUE JINHUU W3y4YalOTCS Ha MPOTSDKEHWH ABYX JIET OOydeHus Ha
YpOBHE CpefHero oomiero o0pa3oBaHus, €CTECTBEHHO JOIMOIHAS APYT APyra U MOCTENEHHO HACHIasCh
HOBBIMH TEMaMH U pa3zenamMu. JJaHHbIA yueOHbIH Kypc SIBISETCS HHTETPaTUBHBIM, IOCKOJIBKY 00bETUHSIET
B cebe coaep)kaHHe HECKOJbKMX MaTeMaTHYeCKMX IUCLUMIUIMH, TaKMX Kak ainredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUI aHallu3, TeOpUs MHOXKECTB, MaTeMaTHyecKkas Joruka u apyrue. Ilo Mepe Toro kak
oOyyaromuecs OBJaAeBarOT BCE Oosiee NIMPOKUM MaTEeMaTHUECKUM allapaToM, Y HUX IOCIIEI0BaTEIbHO
(bopMHpYETCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTH MATEMaTHYECKYI0 MOJENb PEalbHOW CHTYalluH,
MPUMEHATh 3HAHUS, TOJYYeHHbIE NPH HU3yYEeHUH YYeOHOTO Kypca, IS PEIIeHUS CaMOCTOATEIHHO
chopMyTHpPOBaHHON MaTEMaTHIECKOH 3a/1auH, a 3aTEeM HHTEPIIPETHPOBATH CBOI OTBET.



2.1.6.7.1.6.1. ConeprkaTelbHO-METOAUUECKAsT TUHUS «UKca ¥ BRIYUCICHUS» 3aBepiiacT (OpMUPOBAHUE
HaBBIKOB MCIIOJIb30BaHHS JICHCTBUTENHHBIX YUCEN, KOTOpOe ObIJI0 HAYaTO Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus. Ha yposue cpemgnero obmiero oOpa3oBaHus ocoboe BHUMaHHUeE yensieTcs (opMUPOBAHUIO
HaBBIKOB PAIlMOHAILHBIX BBIYHCICHUMN, BKIIFOYAIONINX B CeOsl MCIOIB30BAHUE PA3INIHBIX (OPM 3aIUCH
yycna, YMEHHE JeNaTh MPUKHUIKY, BBIIOIHATH MPHOIMKEHHBIC BBIYUCICHHS, OICHUBATH YHCIOBBIC
BBIp@KEHMs, paboTaTh ¢ MAaTEMATHYECKUMHM KOHCTaHTaMH. MHOKECTBA HATYpPalbHBIX, IENbIX,
PalMOHATBHBIX U ICHCTBUTEIBHBIX YHCEI JOMOTHIIOTCS MHOYXKECTBOM KOMITIEKCHBIX YHcel. B kax oM u3
9THX MHOXKECTB PacCMATPHBAIOTCS CBOMCTBEHHBIC €My CHEIU(pHUECKUE 33]aud U OMEPALUH: ICIICHHE
HAIIeJ0, ONMEPUPOBAHNE OCTATKAMH HAa MHOXECTBE IIETBIX YHCEN, 0COObIC CBOWCTBA PAIMOHATBHBIX H
UPPAIMOHANBHBIX YUCEeN, apu(hMETHICCKHE ONIEPAIIHH, a TAKXKE W3BJICUCHHE KOPHSI HATYPalIbHOU CTEIIEHU
Ha MHOXECTBE KOMIUIEKCHBIX Yrcell. braromaps nocieoBareIbHOMY PacIUPEeHHIO KPYTa HCIIOb3yEeMbIX
Yrcel U 3HAKOMCTBY C BO3MOXKHOCTSIMU MIX MIPUMEHEHHS JIJISl PEICHHs PA3IIUYHBIX 33a71ad GopMuUpyeTcs
MpEeJICTABIICHUE O SIMHCTBE MATEMATHKN KaK HAYKH U €€ POJU B MMOCTPOCHUU MOJICIICH peallbHOr0 MUpAa,
HIMPOKO UCIONB3YIOTCS 0000IIIEHHE U KOHKPETH3AIHS.

2.1.6.7.1.6.2. Jluaus «YpaBHEHHS M HEPaBEHCTBA» pPEaJM3yeTCs Ha MPOTDHKEHUH BCEro OOYyYeHHs Ha
YPOBHE CpefHero oOIero oOpa3oBaHUs, MOCKOIbKY B KaxaoM pasiene IIporpammel mpemycMoTpeHO
pelIeHre COOTBETCTBYIOIINX 3a7ad. B pesynbraTe oOydaromuecs OBJIAAEBAOT Pa3IHYHBIMU METOAAMU
peUICHUA pallMOHAJIBHBIX, UPPALIUOHAIBHBIX, ITOKA3aTCIbHBIX, HOFapI/I(I)MI/I‘-ICCKI/IX 1 TPUT'OHOMETPUUCCKUX
YPABHEHUI, HEPABEHCTB M CHUCTEM, a TAKXKE 3a7ad, COJIEpKAIMX mapaMmerpsl. IlosydeHHbIE yMeHMs
MIUPOKO HCIIONB3YIOTCS TIPH HMCCIEAOBAHNHM (DYHKIMH C TOMOIIBIO IPOM3BOJHON, HPH PEHICHUU
NPUKJIAIHBIX 337129 ¥ 33124 Ha HaXO)KJCHUE HAaHOOJIBIINX M HAMMEHBINNX 3Ha4eHHH QyHKunu. JlaHHas
colepKaTeNbHasl JHMHUS BKIIOYaeT B ceOs Tarkke (OpPMHPOBAHWE YMEHHUI BBIIOJIHATH PACUETHI 110
dopmyram, npeoOpa3oBaHMs PAIIHOHANBHBIX, HPPAIMOHAIBHBIX H TPUTOHOMETPHYECKUX BBIPAXKEHUH, a
TaKkKe BBIPOKEHHH, COAEpKAIIUX CTENeHH W Jiorapumel. brnaromaps u3ydeHuio anreOpandeckoro
MaTtepuaiga IPOUCXOJUT JAajbHEWIIee pa3BUTHE AITOPHUTMHUYECKOIO W aOCTPaKTHOTO MBIIUICHUS
oOyyaromuxcs, QOPMHUPYIOTCS HABBIKH JISTYKTHBHBIX PACCYXKICHHN, padOThl C CHMBOJILHBIMU (hOpMaMmH,
HpE/ICTAaBICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJ/Ie paBEHCTB U HEPAaBEHCTB. AnreOpa mpeanaraer
3(1)(1)GKTI/IBHBIG HWHCTPYMCHTBI [JIA PCHICHUA MNPAKTUYCCKUX M CCTCCTBCHHO-HAYYHBIX 3aj/iad, HarjlgdaHO
JIEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

2.1.6.7.1.6.3. ConeprxarenbHo-MeTOAMYUECKAs JUHUS «DYyHKIUU U Tpa@UKu» TECHO MEPerieTaeTcs ¢
JIPYTMMU JIMHUASMH Y4eOHOTO Kypca, IOCKOJIBKY B KAaKOM-TO CMEICIE 3a7aéT TOCIeI0BaTelbHOCTh
W3ydeHus Marepuaina. M3ydeHre cTeneHHOH, TOKa3aTebHOM, JTOrapu(MUIECKON H TPUTOHOMETPUIECKIX
(YHKIMA, UX CBOHCTB M rpadWKOB, UCIIONb30BaHUE (DYHKIUI IJs penieHnus 3a/a4 U3 IPYruX ydeOHBIX
MPEIMETOB W PEaNbHOM JKU3HU TECHO CBA3aHO KaK C MaTEeMAaTHYECKHUM aHAJIHM30M, TaK W C PEIICHUEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM 00JIbIIOE BHUMAHKE YACIACTCS (POPMUPOBAHUIO YMEHHS BBIPAXKATh
dbopMyslaMH 3aBUCUMOCTH MEXIYy pa3jIHMYHbIMHA BEJIMUMHAMH, HCCIICIOBATh IOJIydYeHHBbIC (DYHKIIUH,
CTpOHUTh UX rpaduxu. MaTepuai 3Toi copep)kaTeIbHOMN JUHUK HAIEJICH Ha Pa3BUTHE YMCHHI U HABBIKOB,
MO3BOJIAIONIMX BBIPAKATh 3aBHCHMOCTH MEX]y BEIMYMHAMH B Pa3Iu4HON (opMe: aHaIMTHYCCKOM,
rpaduueckoii U cioBecHOH. Ero m3ydeHue CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIIICHHS,
CIOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AINHY, UCTIOIb30BaHUI0 aHAIOTHH.

2.1.6.7.1.6.4. ConepxarenbHas nuHAs «Havyama MaTeMaTHYECKOTO aHAllM3a» IO3BOJSIET CYIIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTHUECKUX, TaK M NPUKIAIHBIX 33j1a4, JTOCTYIHBIX 00Y4aloUIMMCs, TaK KaK y
HUX TOSIBJISETCSI BO3MOXHOCTb CTPOUTH I'PadMKH CIOXKHBIX (PYHKIMH, ONpeAeniTs UX HauOoJbIINE U
HaMMEHbBIINE 3HAYCHMS, BBIYUCIIATD IUIOIAAN QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas coaep)kaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH  HOCTPOCHUS
MAaTEMATUYCCKUX MOHeHeﬁ PEAIBHBIX CHTyaHHfI, IMO3BOJIIET HAaXOAWTh HAWITYy4dlIICC PCUHICHUE B
NPUKIAMHBIX, B TOM YHCIIE COIHAIbHO-DKOHOMHUYECKHMX, 3aJlayaX. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYeCKOT0 aHaln3a CHOCOOCTBYeT pAa3BUTHIO a0CTPAaKTHOro, (HOpMaIbHO-TOTHUECKOTO U
KpPEaTHBHOTO MBIIUIEHNS, (JOPMHUPOBAHUIO YMEHHUI PacIo3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMAaTHKH B
Hayke, TeXHUKe U UcKyccTBe. OOyuaromuecs y3HaloT O BBIIAIOIINXCS PE3yJIbTaTax, MOIyuYeHHBIX B X0JIE
pa3BUTHA MaTeMaTHKH Kak HayKH, U 00 UX aBTOpaXx.



2.1.6.7.1.6.5. ConeprkaTenbHO-METOAUUECKAs JIMHUSA «MHOMXKECTBA U JIOTHKA» BKIIOYAET B €0 3JICMEHTBI
TEOPHUH MHOXXECTB W MaTeMaTHYecKONH JIOTMKH. TeopeTHKO-MHOXKECTBEHHBIC —IPEICTaBICHHUS
MPOHM3BIBAIOT BECh KYpC IMKOJIHHONH MaTeMaTHKH W Mpe/UlaraloT HauOoliee YHUBEPCAIBHBIN S3bIK,
00BETUHSIONINIA BCE pa3fielibl MATEMATHKH U €€ PUIIOKEHHA, OHH CBSI3BIBAIOT Pa3HbIC MATEMATHUCCKUEC
JUCIIMTUIMHBI U X TPUWIOKEHUSI B €JMHOE TieNioe. BaxXHO 1aTh BO3MOXKHOCTh 00YYaromeMycsi TOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MATEMATUKH U UCIIOJIB30BATh €T0 ISl BRIPAXKSHUSI CBOMX
MbICIIeH. J[pyruM BaKHBIM NPU3HAKOM MATEMAaTUKUA KaK HAYKH CJEAyeT NPU3HATHL CBOMCTBEHHYIO i
CTPOTOCTh OOOCHOBaHWUN W CIIEZIOBAaHUE ONPEACHEHHBIM TIpaBUIaM IOCTPOCHHUS J[OKa3aTeNIbCTB.
3HAKOMCTBO C JJIEMEHTAMH MaTeMaTUYSCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOT'O MBIIUICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOHUTH CBOM PACCYXKJICHUS Ha OCHOBE JIOTMYECKUX MPaBUI, (OPMHPYET
HaBBIKA KPUTHYECKOTO MBIIIIICHUSI.

2.1.6.7.1.7. B yueOHOM Kypce «AnreOpa W Hayalla MAaTEeMaTHYCCKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBEI
MaTeMaTHYeCKOT0 MOJECIHPOBAHMS, KOTOPbIE IPU3BaHBI CIIOCOOCTBOBATh (POPMHUPOBAHMIO HABHIKOB
HOCTPOCHHUS MOJIENICH peabHBIX CHTYAINi, CCICOBAHMUS STHX MOJIENICH C TIOMOIIBIO ammapaTa aareopst
U MaTeMaTHYeCKOTO aHalIn3a, MHTEPIPETAMU MOJTYYSHHBIX Pe3yiabTaToB. Takue 3aJaHMs BIUICTCHBI B
Ka)XIIblii 13 Pa3/IeNioB IPOTPaMMBI, TIOCKOJIBKY BECh MaTeprall y4eOHOT0 Kypca IIMPOKO HCTIONB3YEeTCs IS
peleHns TPUKIaIHbIX 3a4a4. [Ipy pemeHnn pealbHbIX MPaKTHUYECKUX 3a/1a4 00yJaromecs pa3BUBaloT
HaOJII0AaTeIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BaTh AHAJIOTHIO,
00001aTh ¥ KOHKPETH3UpPOBaTh MpoOieMy. JleaTensHOCTh MO (OPMUPOBAHHIO HABBIKOB pEHICHUS
NPUKJIAJHBIX 337129 OPraHU3yeTcsl B Ipoliecce N3yYeHUs BCeX TeM y4eOHOTo Kypca «Anredpa M Hadaia
MaTeMaTHYECKOTO aHAIN3ay.

2.1.6.7.1.8. O01ee yuCIIO 4acOB, PEKOMEHIOBaHHBIX I M3YYCHUS YUeOHOro Kypca «AnreOpa U Havaia
MaTeMaTH4IeCKOTo aHamu3a» — 272 gaca: B 10 kmacce — 136 gacoB (4 gaca B Henenio), B 11 kiracce — 136
JacoB (4 9aca B HEZIETIO).

2.1.6.7.2. Conepxanue odyuenus B 10 kiacce.
2.1.6.7.2.1. Yucia v BeIYUCIICHUS.

Panronanbheie uncna. OOBIKHOBEHHBIE U JAECATHYHBIE APOOH, POLIEHTHI, OECKOHEUHBIE MTEPUOTUIECKUE
npobu. [Mpumenenue apoOel W MPOUEHTOB JJISl PEUICHUs] MPUKIATHBIX 3a/1ad M3 Pa3UYHBIX OTpaciel
3HAHWN U pealbHON KU3HU.

[eiicTBuTebHbIE YKcla. PalMoHaNbHBIE M HppalMOHAIbHBIC YUCiIa. APUPMETUYSCKHE OIepaiuu ¢
JIEACTBUTEIBHBIME YHCIaMU. MOIyNlb JEHCTBUTENBHOIO YHCIA W €ro cBoicTBa. [IpuOmmkéHHbIC
BBIYMCIICHUS], IPABUJIa OKPYIJIEHUS, IPUKUAKA U OLIEHKA pPe3yJibTaTa BIYUCIEHUH.

CremneHb C¢ I1eNnbIM TOKazateiaeMm. bunoMm Heiorona. Mcnonb3oBaHue moaxomsiieid (Gopmbl 3ammcu
JICUCTBUTENBHBIX YHUCEII JIJISl PEIICHUS MPAKTUUECKUX 3aJ1ad U MPEACTABICHUS TaHHbBIX.

ApudmeTnuecKkuii KOpeHb HaTypaIbHOM CTENEHH U €r0 CBOMCTBA.
CreneHs ¢ paliioHaJIEHBIM MTOKAa3aTesleM U €€ CBOMCTBA, CTENEHb C JEMCTBUTEIBHBIM I10KA3aTEIEM.
Jlorapudm uncna. CoiicTsa norapupma. JlecsTHuHbIE U HATYpaTbHBIE JTOTapU(MBI.

CuHyc, KOCHMHYC, TAHT€HC, KOTAaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHTEHC
YUCIOBOIO apryMEHTAa.

2.1.6.7.2.2. YpaBHEHHS U HEPaBEHCTBA.

ToxaecTBa W TOXIECTBEHHBIE IpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb ypaBHEHHS. PaBHOCHIBHBIE
YPAaBHEHUS U ypaBHEHUsI-ciiencTBUs. HepaBeHCTBO, pelieHue HEpaBeHCTBRa.

OCHOBHBIE METO/IBI PEIICHHUS IIETBIX U IPOOHO-PAIIIOHATBHBIX YPAaBHEHUH 1 HEpaBEHCTB. MHOTOWIIEHBI OT
OJHOI mepeMeHHOU. JleneHrne MHOro4ieHa Ha MHOTOWIEH ¢ ocTaTkoM. TeopeMa be3y. MHoOrousneHsl ¢
nensiMu kodddurmmenramu. Teopema Buera.



[IpeobpazoBaHs YMCIOBBIX BRIPAKCHUH, COJEPKAIUX CTETICHH U KOPHU.

Upparmonanbabie ypaBHeHUss. OCHOBHBIC METOIbI PELICHS UPPAIMOHATBHBIX YPABHEHUI.
[Noka3aTenbHbie ypaBHEHUS. OCHOBHBIEC METO/IBI PEIICHUS TIOKA3aTEeIbHBIX YPaBHCHUH.
IIpeobpazoBanme BEIpAXKECHHM, CONEPIKAIINX JIOTapH(DMEL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIC METO/IbI PEIICHUS JIOTAPUPMUUECKUX YPABHEHUH.

OcHOBHBIE TpHUrOHOMeTpUUeckue Qopmynbl. [IpeoOpazoBaHHE TPUTOHOMETPHUYSCKUX BBIPAKCHHIA.
PelieHne TpUroHOMETPUYECKUX YPAaBHEHU.

Pemenne cucreM nHMHEHHBIX ypaBHEHMH. MaTpuia cucTeMbl JMHEHHBIX ypaBHeHUH. OmnpenenuTens
MaTpULlbl 2X2, €ro TeoMEeTPpUYEeCKM CMBICI M CBOICTBA, BBIUMCIEHHE €ro 3HA4Y€HUs, NPUMEHEHHE
ONpeACIUTENS Ul PEIIECHUs] CUCTEMBI TMHEWHBIX YpaBHEHUH. PenieHne NpuKiIagHbIX 3a1a4 ¢ TOMOLIBIO
CHUCTEMBbl JIMHEWHBIX ypaBHeHUH. HMcciegoBaHue NOCTPOCHHOM MOJEIM C MOMOIIBKO MAaTpHLl H
onpeneauTeNneH.

ITocTpoeHne mMaTeMaTUYECKUX MOJENEH pealbHOM CUTyallud C MOMOIIbIO YPaBHEHUU U HEPABEHCTB.
[IpumeHeHue ypaBHEHMH M HEPABEHCTB K PEIICHHIO MAaTEMAaTHYECKUX 3aJad M 3a4ad M3 Pa3IHYHBIX
obrnacteif HAYKH U peaNbHOM KU3HU.

2.1.6.7.2.3. ®yHKIIMH U TPaPUKH.

Oynkyst, crnocoObl 3aaanust GpyHkuuy. B3aumuao obparusie ¢pynkuun. Kommosunus ¢ynkuuii. ['padux
¢GyHKIIMH. DIeMeHTapHbIe Tpeo0pa3oBaHus rpa@uKoB (PyHKITHH.

Obnacte ompefeneHdss W MHOXecTBO 3HadeHW Qynkumu. Hymu  Qyskoum.  [IpomexyTku
3HaKomocTossHCTBAa. Y&tHhle W HeuértHele ¢yHkiuu. Ilepumommueckme ¢ynkmum. [IpomexyTkn
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHUMYMBI (yHKIMH. Hanboupinee u HauMeHbIIee 3HAUCHUS
(YHKIIMU HA TPOMEXKYTKE.

Jluneiinas, kBagpaTuuHas U qpoOHO-IMHeHHas pyHKIMU. DJIeMEHTapHOE UCCIIEI0BAHUE U IIOCTPOEHHUE HX
rpadukoB.

Crenennas QpyHKIHS ¢ HATYpaJIbHBIM U IEJIBIM MoKa3areneM. E€ coiicTBa u rpaduk. CBoiicTBa u rpaduk
KOPHSI N-0i1 CTeNeHu Kak PyHKIIMK OOpaTHO CTENeHH ¢ HaTypaJlbHBIM ITOKa3aTeJIeM.

[MokazarenbHas W Jorapugmudeckas (QYHKIUH, X CBOWCTBa W rpaduku. Mcmons3oBanue rpadukoB
GbyHKIUMH U151 pelIeHus] ypaBHEHUH.

TpuroHoMeTpuieckas OKpy>KHOCTb, OIPE/IC/ICHUE TPUTOHOMETPUUECKUX (DYHKITUI YUCIIOBOTO apryMEHTa.
®OyHKIMOHAJIbHBIC 3aBUCHUMOCTH B PeajIbHBIX MPOIECCax U ABJICHUSIX. [ paduKu peaibHbIX 3aBUCUMOCTEH.
2.1.6.7.2.4. Hayana MmaTreMaTH4E€CKOIr0 aHAJIN3A.

HOCJ’IG,Z[OBaTeJ'IBHOCTI/I, CIIOCOOBI 3aJlaHUA HOCJI@,Z[OBaTCHLHOCTCfI. MCTO)I MaTeMaTU4eCKON HUHAYKIUUA.
MoOHOTOHHBIE H OrpaHUYCHHBIC MOCJICAOBATCIILHOCTH. I/ICTOpI/IH BO3HUMKHOBCHHA MaTCMaTHYCCKOI'O
aHalIn3a KaK aHajin3a 0ECKOHEYHO MaJIbIX.

Apudmerrueckass W TEOMETpUYECKas NporpeccHd. beckoHeuHo yOBIBaromias TreoMeTpryYecKas
nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH TreoMeTpuuecKor mporpeccuu. JluHelHBIH U
AKCTIOHEHIMAaNbHBIA pocT. Uucno e. @opMyna CIOKHBIX IMPOLEHTOB. Vcmoap30BaHuE NpoOrpeccud AJis
pereHus peaabHBIX 3a1ad MPUKIIATHOTO XapaKTepa.

HenpepeiBable ¢yHkiun 1 ux cBoiictBa. Touku paspbiBa. AcuMNOTOTH TpadukoB (ynkuuid. CBoiicTBa
(GyHKUMI HeTIPEepBIBHBIX Ha OTpe3ke. MeTo MHTepBANIOB AJIS pelleHus] HepaBeHCTB. [IpuMeHeHne CBONHCTB
HETIPEPHIBHBIX (DYHKIMH U PeIIeHHs 3a1ad.



IlepBas m BTOpas mpom3BoaHble (yHKIMH. OmpeneneHne, reoOMEeTpHUecKUid W (DU3MUECKUN CMBICI
MIPOU3BOAHON. YpaBHEHHE KacaTeIbHOM K rpaduKy (QyHKIIHH.

[TpousBoaHbIe 37eMeHTapHBIX (GyHKUUH. [Ipon3BoaHAs CyMMBI, TPOU3BEJCHNUS, YACTHOTO U KOMIO3UIIUH
(G yHKITHA.

2.1.6.7.2.5. MHOXecTBa ¥ JIOTMKa.

MHoOXeCcTBO, Onepaluy HaJl MHOXKECTBAaMHU U UX cBoicTBa. uarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alllapara JJisi ONMCaHUs PEajbHBIX MPOLECCOB U SIBJICHUW, IPU PELICHUU
3a71a4 U3 JPYTrUX y4eOHBIX MPESIMETOB.

OHpeI[eJ'ICHI/IC, TeopemMa, CBOMCTBO MAaTE€MaTHYCCKOI'0 O6’I)CKTa, CJICACTBUC, O0Ka3aTcClIbCTBO,
PaBHOCHJIBHBIC YPaBHCHUA.

2.1.6.7.3. Conepxanue odyuenus B 11 kmacce.
2.1.6.7.3.1. Yncna v BEIYUCIICHUS.

Harypanbabie u nensie uncia. [lpuMeHeHne MpU3HAKOB JETMMOCTH IENBIX YMCell, HANOOJBIIUN 00N
nemmrens (nanee — HO/I) m naumensinee obiiee kpatHoe (nanee -HOK), ocTatkoB mo Moayro, anropurMa
EBknuaa 1uist peieHus 3a1ad B LENbIX YUciax.

Kommnekcuble uncna. AnreOpandeckas U TPUTOHOMETpHUUECKas (OPMbI 3allUCH KOMIUIEKCHOIO YHMCIA.
Apudmernyeckue oIepanud C KOMIUIEKCHBIMH 4uciamH. M300pakeHHe KOMIIEKCHBIX YHCET Ha
KoopauHaTHON minockoctH. Popmyna Myaspa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO YHCA.
HpI/IMCHCHI/IC KOMIUICKCHBIX YMCCII IJId PCHICHUA (bI/I3I/I‘-I€CKI/IX 1 reOMCTPUYCCKUX 3aJay.

2.1.6.7.3.2. YpaBHEHHUS U HEPABEHCTBA.

Cucrema un COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCHIBEHBIE CHCTEMBI U CHUCTCMBI-CJICACTBUA.
PaBHOCHIIEHBIC HCPaBCHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C IOMOLIbI0 TPUTOHOMETPUYECKOH OKPYKHOCTH.
Pemrenne TpuroHOMETpUUECKIX HEPABEHCTB.

OcHOBHbIE METO/IbI PCIICHUA MMOKA3aTCIIbHBIX U J]OI‘apI/I(bMI/I‘IeCKI/IX HCPABCHCTB.
OcHOBHbIE METO/Ibl PCIICHUA UPPALMOHAJIBHBIX HEPABCHCTB.

OcCHOBHBIE METOABl pEUIEHHS CHCTEM M COBOKYIHOCTEM paIMOHANbHBIX, HWPPAIOHANbHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMHUYECKIX YPaBHEHHH.

YpaBHeHm{, HCEPaBCHCTBA U CUCTCMBI C [IapaMETpPaMHU.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTCM M HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3aJJa4y U 3a7ad H3
Pa3JINYHbIX obnmacTeit HAaYyKU U peaJ’ILHOﬁ JKU3HU, UHTCPIIPETALUSA TTOJTYYCHHBIX PE3YJILTATOB.

2.1.6.7.3.3. ®ynkuuu u rpaduky.

I'padux xommozunuu ¢yHknuii. ['eomerpuueckne 0Opa3bl ypaBHEHH W HEPaBEHCTB HA KOOPJIUHATHON
IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHN, UX CBOUCTBA U TpaduKH.

I'paduueckue MeToqpl pelieHHsT YpaBHEHWH W HepaBeHCTB. ['paduueckre METOABI pelieHus 3ajad C
apaMeTpPaMHU.

HUcnonp3oBanue rpadhukoB GYHKIUE IS UCCIIETOBAHUS MIPOIIECCOB M 3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT
MIPH PeIIeHU  3a/1a4 U3 IPYTUX YIEOHBIX MPEAMETOB U PeaTbHOM KU3HU.

2.1.6.7.3.4. Hayana MaTeMaTH4E€CKOTrO aHAJIN3A.



[IpuMeHeHrEe MPOM3BOIHON K HUCCIICAOBaHUI0 (QYHKIIMM Ha MOHOTOHHOCThH M dKCTpeMyMbl. HaxoxneHue
HanOOJBIIETO ¥ HANMEHBIIETO 3HAYCHUH HETIPEPBIBHON (DYHKIIUH Ha OTpPE3Ke.

[TpuMeHeHHEe MPOU3BOTHON IS HAXOXKACHUS HAWIYUIIEro PEHICHWS B NPHKIAAHBIX 3a1avax, s
OTIpeJIeIICHISI CKOPOCTH U YCKOPEHHS TIPOoIiecca, 3a1aHHOTO GOPMYIION HITH TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. llepBooOpasHbIE 3JIEMEHTAPHBIX (QYHKIHMA.
[TpaBuna HaxOXAEHUsI IEPBOOOPA3HBIX.

Wurerpan. I'eomeTprueckuii CMBICT MHTErpana. BeluncieHne onpeacnéHHOro WHTerpana mo Gopmysie
Herorona—JleitOauna.

HpI/IMeHeHI/IC HUHTCTpajia Ajid HaXOXKACHUA HHOIIIaI[Cﬁ IIJIOCKHX (I)I/Il"yp U 006EMOB reOMCTPUICCKUX TECJI.

IIpumepsr pemreHnit AuQQepeHnanTbHbIX ypaBHEHHA. MaTeMaTndecKkoe MOJAEIUPOBAaHUE peaTbHbBIX
MPOLIECCOB € MOMOIIBI0 Au(hepeHIHaIbHBIX YPaBHEHHUH.

2.1.6.7.4. [InannpyemMble TIpeIMETHBIE pe3yJdbTaThl OCBOEHHS QenepalbHOol pabodeil MmporpaMMbl
y4eOHOTO Kypca «Anredpa M Hadalla MaTeMaTHYECKOr0 aHAJIHM3a» Ha YIIyOJEHHOM YPOBHE Ha YPOBHE
cpelHero ooiero oopa3oBaHusl.

2.1.6.7.4.1. K xonmy obydenus B 10 kiracce 00y4JaromIHiAcs MMOIYYUT CIIEIYIOIINE TPEIMETHBIE Pe3yTbTaThl
MO OTHAENBbHBIM TeMaM (enepanbHONH paboyeil mporpamMMmbl y4eOHOro Kypca «Anrebpa W Havana
MaTeMaTHYECKOTO aHAIN3a»:

2.1.6.7.4.1.1. Yucna v BEIUUCIICHUS:

CBOOOJHO ONEpPUPOBaTh MOHATHSAMH: PALUOHAIBHOE YHMCIO, OECKOHEYHas IepHoAuYecKas IpoOs,
IPOLIEHTHI, MPPALHOHAIBLHOE YUCIIO, MHOXECTBA PALMOHAJIBHBIX U ACHCTBUTENIBHBIX YHCET, MOIYJb
JIEeHCTBUTEIBHOTO YHCIA;

MIPUMCHSTDH ,I[p06I/I U IPOHCHTHI JIsI PCHICHUA NPUKIAAHBIX 3ada4d U3 pa3IMYHbIX OTpaCJ'IefI 3HAaHUU U
peaJ’ILHOﬁ JKHN3HHU,

MPUMEHATh TNPUONMKEHHBIE BBIUMCICHUS, IPaBWIA OKPYIJICHUS, MPUKUAKY M OICHKY pe3yibTara
BBIUMCIICHHI,

CBOGOI{HO OIICPUPOBATH NOHATHEM: CTCIICHL C LCJIBIM IMOKA3aTCJIEM, UCIIOJIb30BATh NOAXOAAIIYTO q)OpMy
3aliucu Z[CﬁCTBI/ITeJIBHBIX Hucel U1 peHICHUA MPAKTUYCCKUX 3a4ad U IMPEACTABJICHUSA JaHHBIX]

CBOOOJTHO OTIEpUPOBATH OHATHEM: apHU(PMETHUECKUI KOPEHb HATYPAIBHOW CTETICHH;

CBOOOJTHO OTIEpPUPOBATH TIOHATHEM: CTEIICHb C PAIIMOHANBHBIM TIOKa3aTelNeM;

CBOOOJTHO OTIEPUPOBATH TOHITHUSMH: JIOTApU(PM YHCIIA, IECITUIHBIC U HATYPAJIbHBIC JTOTapu(MBL;
CBOOOJHO OTNIEPUPOBATH HOHATHUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMEHTa;
OIEepHUPOBATH MOHATUIMHU: APKCUHYC, aPKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMeHTa.
2.1.6.7.4.1.2. YpaBHEeHHS U HEPaBEHCTBA!

CcBOOOZHO OMEpUPOBATH MOHATHUAMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPAaBHEHUS U
YPAaBHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3WYHbIE METONbl PEIIEHUS PAlMOHAIBHBIX W JAPOOHO-PAIMOHAIBHBIX YpPaBHEHHH,
MIPUMEHATH METOJI UHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB;

CBOOOZHO OIEPHPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW IePEeMEHHOH, MHOTOWIEH C IEeIBIMU
ko3 durmeHTaMu, KOPHH MHOTOWICHA, PUMEHSATh JISJIEHUE MHOTOWICHa HAa MHOTOYIIEH C OCTaTKOM,
TeopeMy be3y u Teopemy Buera juis peiienus 3anad;



CBOOOJHO ONEPHPOBATH MOHATHSIMH: CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHUIIa, OMPEACIIUTENb MAaTPHUIIBI
2 X 2 ¥ ero TeOMETPUIECKUH CMBICII, HCIOJIh30BATH CBOWCTBA ONpENeNuTeNs 2 X 2 il BBIYUCICHHS €ro
3HAYeHUS, MMPUMEHATH OMPEACTUTEeNN ISl PEUIeHUs] CUCTEMBl JHHEWHBIX ypaBHEHHH, MOJIEIHPOBATH
peaylbHBIE CUTYAIlMH C TIOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUI, MCCIEA0BaTh IOCTPOCHHBIE MOJIENHN C
MTOMOIIIBIO MATPHII U OTIPENIETUTENCH, MHTEPIPETUPOBATH IMMOTYICHHBIH Pe3yIbTar;

HCITOJIB30BaTh CBOMCTBA NEUCTBHIA ¢ KOPHAMU IJIS IPEoOpa30BaHuUs BEIPAKCHUT;

BBIIIOJIHATH npeo6pasoBaHI/m YHUCIIOBBIX BBIpEDKGHPIﬁ, CoACpKalMxX CTCIICEHU C paluOHAJIbHBIM
IIOKa3aTCiICM,

HCIIOJIB30BaTh CBOMCTBA J'IOFapI/I(bMOB JJIsL HpeO6pa30BaHI/IH HOI‘apI/I(I)MI/I‘{eCKI/IX BLIpa)KCHHP'I;

CBO60)1HO OICPUPOBATH MOHATUAMU: UPPALUOHAIBHBIC, ITOKA3aTCIILHBIC U HOFapH(l)MI/I'-ICCKI/IG YpaBHCHUA,
HaXOOUTh UX PCHICHHA C TIOMOLIBIO PABHOCHUJIBHBIX MIEPEXOA0B UJIN OCYIICCTBIIAA IIPOBECPKY KOpHefI;

NPUMEHATh OCHOBHBIE TPHUTOHOMETpUYeckrne (OpMyNbl sl MPeoOpa3oBaHUSl TPUTOHOMETPHUECKHX
BBIPAKCHU;

CBOOOJHO OIMEpPHUPOBaTh IOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATh HEOOXOIUMEIE
(bOpMyIIBI ISl pelIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHHIA;

MOACIUPOBATH p€aJIbHLIC CUTYAallHU Ha A3BIKE anre6p51, COCTAaBJIATH BBIPAKCHUSA, YPABHCHU, HCPABCHCTBA
110 YCJIOBHIO 3a/1a4H, UCCJIICA0BATh NOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM aIlrapara aﬂre6pbl.

2.1.6.7.4.1.3. ®yaxnuu u rpaduKu:

CBOOOHO OTIEPUPOBATH OHATUAME: (DYHKITHS, CIOCOOBI 3a1aHNs PYHKIINHU, B3AUMHO OOpaTHBIE PYHKIINH,
KoMmo3unus (QyHKIUi, rpaduk (QyHKIWH, BBIIONHATH 3JEMEHTapHBIE NpeoOpa3oBaHus TpadUKOB
(GyHKIIHIA;

CBOGOI{HO OICpUPOBAThL TMOHATUAMU: o0nacTh OIpeACJICHUA U MHOXKECTBO 3HAYCHHUI q)YHKI_II/IPI, HYJIN
(l)yHKLII/II/I, MMPOMCIKYTKHU 3HAKOIIOCTOSHCTBA,

CBOOOJHO ONEPUPOBATH IMOHATHAMM: UETHbIE M HEu€THble (YHKUMHM, NEepHOAMYEecKHe (QyHKIMH,
MPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI I MUHUMYMBI (DYHKIIMH, HanOoJIbIee 1 HAUMEHbIIIee
3Ha4YeHue PyHKIMN Ha TPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CTETIEHHAsA (YHKLUS C HATYpaJbHBIM U LIEJBIM [TOKa3aTeneM, rpaduk
CTETIeHHOH (PYHKLUH C HATYpaJbHBIM M LIENbIM IOKa3aTeIeM, rpaQuK KOPHs N-0i CTETIEHH KakK (GyHKLIUH
00paTHOH CTENEeHU C HATYpaJbHBIM IIOKa3aTeNeM;

OICprUpoOBaATL TMOHATUAMU: HHHeﬁHaH, KBaJgpaTU4yHad U ,Z[pO6H0-JII/IH€I>'IHa$I (1)YHKI_II/II/I, BBITIOJIHATH
SJICMCHTAPHOC UCCJICAOBAHUC U ITIOCTPOCHUC UX I‘pa(i)I/IKOB;

CBOOOJHO OIEpUpPOBAaTh MOHSATHAMH: IOKa3zaTelbHAas W Jiorapupmuueckas (DyHKIHMH, MX CBOMCTBA M
rpauKu, UCTIOJIb30BaTh UX TpaduKu AJIs peIieHHUs yPaBHEHUI;

CBOOOJHO  OMEpPHPOBaTH  IMOHATUSMH:  TPUTOHOMETPHUYECKAas  OKPY>KHOCTB, olpesieIeHne
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOTO apryMeHTa;

UCIIOJIb30BaTh IrpaduKu GYHKIMNA JJIs McCIeJOBaHUsI IPOIIECCOB M 3aBUCUMOCTEH TPH PEIICHUH 33124 W3
JpyruxX Yy4eOHBIX MpPEeJMETOB M peallbHOW KHM3HM, BBIpaXKaThb (OPMYJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYNHAMY;

2.1.6.7.4.1.4. Hayana MaTeMaTHYECKOrO aHAJIN3A:

CBOOOJTHO OTIEPUPOBATH IMOHATUSIMH: apUPMETHUECKass W TeOMETPUUECKas Mporpeccus, OeCKOHEYHO
yOBIBalOIas TeOMEeTpUIecKas MPOTrpeccrs, TUHEHHBIM M IKCIOHEHIIHAIBHBIA pOCT, GOpMyiIa CIIOKHBIX
MPOLICHTOB, UMETH IIPECTABICHUE O KOHCTAHTE;



MCIIOJIb30BaTh MMPOTPECCUH TSl PEIICHHS PeaTbHBIX 33/1a4 MPUKIIAJHOTO XapaKkTepa;

CBO60)1HO OIICPUPOBATH MOHATHUAMU: IOCJICAOBATCIBHOCTD, CITIOCOOBI 3agaHuA HOCJIeI[OBaTeHLHOCTefI,
MOHOTOHHBIC U OI'PaHUYCHHLIC MTOCJICAOBATCIbHOCTHU, MIOHUMATh OCHOBBI 3aPOXXACHUA MATCMATHYCCKOT' O
aHallM3a KaK aHajau3a 0eCKOHCYHO MaJlbIX,

CBOOOJHO OIEpUPOBaTh MOHATHSIMHU: HETNpephiBHbIE (YHKIWH, TOYKH paspbiBa Tpaduka (yHKIHH,
ACHMIITOTHI Tpaduka GyHKIUH;

CBOOOJHO OMEpUPOBaTh MOHATHEM: (YHKIHMS, HENpephlBHAS Ha OTPe3Ke, MPUMEHITH CBOWCTBA
HETPEePHIBHBIX (QYHKIMHA A pelieHus 3a1ay;

CBO60)1HO OIICPUPOBATH MOHATUAMU: MICPBAsd U BTOPAsA NPOU3BOAHBLIC (byHKHI/II/I, KacaTeJIbHas K I‘pa(l)I/IKy
dynkimm;

BBIYUCIISITH TPOM3BOAHBIE CYMMBI, HPOM3BEICHHS, YAaCTHOTO M KOMIIO3WIMH JBYX (QYHKUWH, 3HATH
MIPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHHA;

UCIIOJIb30BaTh TEOMETPHICCKUN 1 (PU3UUICCKUI CMBICI IPOU3BOHOM JUIs pEIICHUS 3a7ad.
2.1.6.7.4.1.5. MHOXecTBa ¥ JIOTHKA:
CBOOOJTHO OTIEPUPOBATH TOHITUAMH: MHOXECTBO, OTICPAIIHH HAJT MHOXKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH almnapar AJisl ONMCaHUs PEATIbHBIX IIPOLIECCOB U SIBJIICHUH, IIPU
PELICHNH 3a/1a4 U3 IPYTHX YUEOHBIX MPEIMETOB,;

CBOOOMHO ONIEpUPOBAaTh IOHATHAMH: OIPEAENeHHe, TEeOpeMa, YypaBHEHHEe-CIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOTro 0OBEKTa, T0Ka3aTeIbCTBO, PABHOCWIIbHBIC YPABHEHHS U HEPABEHCTBA.

2.1.6.7.4.2. K xoHny oOyuenus B 11 kinacce 00yJaronuiics MOTYYHUT CIEAYIONINE PEAMETHBIE PE3YIIbTaThI
MO OTAENBbHBIM TeMaM (enepanbHOH paboyeid mporpamMMmbl y4eOHOTO Kypca «Anrebpa w Havana
MaTEeMaTHYECKOT0 aHaIN3ay:

2.1.6.7.4.2.1. Yucna v BbIUUCIICHUS:

CBOOOJTHO OTIEPHPOBAThH MOHATHAMHU: HATYPalIbHOE M IIEJI0€ YMCIO, MHOXKECTBA HATYPAIBHBIX U LENBIX
YHCeJl, UCTIOIB30BaTh MpU3HaKU AenuMocTH 1ensix yucen, HOJl u HOK HaTypanbHbIX yucen i pereHus
3a/1a4, IPUMEHATh aNropuT™ EBKINAA;

CBOGOILHO OIICPUPOBATH IMMOHATUEM OCTATKa IO MOAYJIIO, 3allMChIBATh HATYpPaJbHBLIC YHCJIa B PA3JIMYHBIX
IMO3UIUMOHHBIX CUCTEMAX CUUCIICHUA,

CBOOOJHO ONEPUPOBaTh MOHATUSIMHM: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEl,
NPEJICTABIATh KOMIUIEKCHBIE YHUClia B anreOpanyeckoil M TPUTOHOMETPHUYECKOH (opme, BBHIMOJIHATD
apudMeTHYECKHE OTlepalliy C HUMH U H300pakaTh Ha KOOPJAWHATHOW TUIOCKOCTH.

2.1.6.7.4.2.2. YpaBHEHHS U HEPABEHCTBA!

CBO60}1HO OIICPUPOBATh MOHATUAMU: HUPPALUOHAIBHBIC, IIOKAa3aTCJIbHBIC U JIOFapI/I(I)MI/I‘IeCKI/IC
HECPABCHCTBA, HAXOAUTHh UX PCUHICHHA C TIOMOIIBIO PABHOCHUIIbHBIX IIECPEXOA0B;

OCYUICCTBJIATH 0T60p KOpHeﬁ IIpyu pCIICHUN TPUTOHOMETPUUICCKOI'O YPABHCHUS

CBOGOIIHO OIICPpUpPOBATH MOHATHUEM TPUTOHOMECTPUYCCKOEC HEPABCHCTBO, IPHUMCEHATH HGOGXOJII/IMI)IG
(bOpMyJ'II)I AJid peHICHUS OCHOBHBIX TUIIOB TPUT'OHOMETPHUYCCKUX HEPABCHCTB,

CBOGOIIHO OIICPUPOBATH IMMOHATUAMU: CUCTEMA U COBOKYITHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB, PaBHOCUJILHBIC
CUCTCMbI U CHCTCMBI-CJICACTBUA, HAXOAUTH PCHICHHUA CHUCTCMbBI H COBOKyrIHOCTGﬁ palrOHAJIbHBIX,
HUppalMOHAJIIbHBIX, TOKAa3aTCIbHBIX U J'IOFapI/I(l)MI/I‘{CCKI/IX ypaBHeHI/Iﬁ " HCPABCHCTB,



pemarb panuoHalbHbIe, UPPAIUOHABHBIE, OKa3aTeIbHbIE, JOrapuGMUIECKHE U TPUTOHOMETPUIECKHUE
ypaBHEHUS M HEPABEHCTBA, COAEPKAIINE MOAYIIH U TTapaMeTphI;

MPUMEHSTh rpaduiuecKue METOABI AJ1s peIlieHHs] ypaBHEHHI 1 HEPABEHCTB, a TAKKe 3a/1a4 C apaMeTpaMu;

MOJIENIMPOBATh peabHble CUTYalluH Ha SI3bIKE anreOpbl, COCTABISATh BRIPAKEHUSI, ypaBHEHUS, HEPAaBESHCTBA
U MX CHCTEMBI IO YCIOBHIO 33Jaud, UCCIENOBATh MOCTPOEHHBIE MOJAEIM C MCIIOJb30BaHUEM almapara
anreOpbl, MHTEPIPETUPOBATDH MOITY4YECHHBIN PE3yIbTaT.

2.1.6.7.4.2.3. ®ynkuun u rpaduku:

CTpPOUTH TpapuUKH KOMIIO3MLIMH (YHKIMH C TOMOIIBIO AJIEMEHTAPHOTO HCCIEAOBAHUS M CBOWCTB
KOMITO3UIIMHY ABYX (YHKIUIA;

CTPOUTBH T€OMETPUIECKIE 00pa3bl ypaBHEHHI 1 HEPABEHCTB Ha KOOPANHATHOM INIOCKOCTH;
CBOOOIHO OTIEPUPOBATH MTOHATUSAMU: TPAPUKU TPUTOHOMETPHUYECKUX (DYHKITHIA;

NPUMEHSTH (QYHKINH [T MOJCITHMPOBAHMS M UCCIIEAOBAHNS PEATHHBIX IIPOIIECCOB.
2.1.6.7.4.2.4. Hauana MmaTreMaTH4eCKOTO aHAIIN3a!

HCIIOJIb30BAaTh MMPOU3BOAHYIO IJIA UCCIICAOBAHUA ®YHKHHH Ha MOHOTOHHOCTb U 3KCTPEMYMEIL,
HaxOJWTh HAaHOOJIbIICe U HANMEHbIIIEee 3HaYeHHS (DYHKIIMU HETPEPHIBHOM Ha OTpe3Ke;

UCIIOJIb30BaTh TPOU3BOAHYIO JUIS HAXOXKICHUS HAWIYYIIETO pPEIICHHS B NPUKIAJHBIX, B TOM YHCIIE
COIMATbHO-KOHOMUYECKHX, 33/1a4aX, /Ul ONPEeNIeHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOTO
(dhopmyoii nim rpaduKom;

CBOOOJHO  OIEpUpOBaTh MOHATHAMHU: IEepBOOOpa3Has, ONPEHNCNEHHBIA  HMHTErpajl, HaXOAUTh
NepBOOOpa3HbIC SIEMEHTAPHBIX (QYHKIMHA U BBIYUCIATH HHTErpai no ¢popmyne Hetorona—JleiiOnuma;

HaxXOJUTh IIomaau IIOCKHUX q)Hl"yp H 00BEMEI TEI C MMOMOLIBIO UHTECTpaJia;

UMeTh  MpeJCTaBICHWE O  MaTeMaTHUYeCKOM  MOJCIMPOBAHMM HA  TNPUMEpPE  COCTaBJICHUS
nmud hepeHInaNbHBIX ypaBHEHMIA,

peuiaTth MPUKIAAHBIC 3aJadyd, B TOM YHCJIC COIUMAJIbHO-DKOHOMHYCCKOIro H (1)I/I3I/I‘IGCKOFO XapakTepa,
CpeacTBaM MaTEMaTU4YCCKOTO aHaJIn3a.

2.1.6.8. ®enepanpHas paboyas mporpaMmMa yaeOHOTO Kypca «[ eoMeTpusi».
2.1.6.8.1. TlosicHuTeNbHAS 3aMUCKA.

2.1.6.8.1.1. 'eomeTpus siBisieTcss OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpeJHEro oduiero oopa3oBaHus,
TaK Kak o0eclieunBaeT BO3MOXKHOCTh M3YYEHHUS TUCLUIUIMH €CTECTBEHHO-HAyYHOW HAIlpaBJICHHOCTH U
NpeJIMETOB TyMaHHTapHOro Iukima. Jlorudeckoe MbIIUIeHHE, (QOPMHUpPYeMOe TIPH H3Y4YCHUH
00yYaroIUMHUCS TIOHATUIHBIX OCHOB T€OMETPHUH, TPH JIOKA3aTeIHCTBE TEOPEM M MOCTPOSHHUH IIETOYKH
JIOTHYECKHUX YTBEPXKJICHUH TPU pPEHICHUH TeOMETPHUYECKHX 3aj1ady, YMEHHUE BBIIBUTATh M ONPOBEPTaTh
THIIOTE3bl HEMOCPEJCTBEHHO HCIIOJIB3YIOTCS MPHU pPEHICeHUH 3a]ad eCTeCTBEHHO-HAYYHOrO IWKJa, B
YaCTHOCTH (PU3NYECKUX 3a7ad.

2.1.6.8.1.2. llenp ocBoeHHsI mporpamMmbl yueOHOro kypca «l'eomeTpus» Ha yriayOJIEHHOM YpOBHE —
pa3BUTUE UHIUBUIYAIbHBIX CIIOCOOHOCTEH 00YYarOIIUXCS TPH U3YUYEHUH FEOMETPHHU, KaK COCTaBJISIOIICH
npenaMeTHoN obnactu «MaTemaTtuka U WHGOpMATHKa» depe3 o0ecriedeHrne BO3MOXKHOCTH TPUOOPETEHUS
Y UCTONBb30BaHusl OoJiee TITyOOKUX TeOMETPUYECKUX 3HAHWHA M JCHCTBUH, Crien(UIHBIX T€OMETPHH, U
HEOOXOJUMBIX IS YCIEIIHOTO NPO(ECCHOHANBHOTO O0pa30BaHUs, CBS3aHHOTO C WCIOJIb30BAHUEM
MaTEMAaTHKH.



2.1.6.8.1.3. [IpuopuTeTHEIMHU 3aJa4aMi Kypca T€OMETPUU Ha yriyOJIEHHOM YPOBHE, PACHIMPSIONIUMH H
YCHUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCSL:

pacminpCHuC MpEeACTABJICHHUA O T€OMCTPUU KaK 4aCTH MI/IpOBOI‘/JI KYJBTYpPbI U (I)OpMPIpOBaHI/IC OCO3HaHHsA
B3aUMOCBA3U I'COMETPUU C OKPYKAIOIINUM MHUPOM;

(hopMUpPOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax KaK O BaKHEHIINX MaTEMaTHUYECKUX
MOJICNIAX, TO3BOJISIONIMX OMHUCHIBATh M HU3YYaTh pPAa3HBIC SIBICHHUS OKPYXKAIOIIET0 MHUpa, 3HAHHE
MOHATUHHOTO amnmapara 1o pasferny «CrepeoMeTpus yae0HOTro Kypca TeOMETPHH;

(bopMHPOBaHHE YMEHHUS BIaI€Th OCHOBHBIMHU MOHATHIMH O TIPOCTPAHCTBEHHBIX (PUTYPAX U UX OCHOBHBIMH
CBOWCTBAMH, 3HAHKE TeOpeM, HOPMYJT U YMEHHE X MPUMEHSTh, YMEHHUS JOKA3bIBATH TEOPEMbI M HAXOAUTh
HEeCTaHIapTHBIC CIIOCOOBI PEIICHHUS 3134,

(dopMHupOBaHEe YMEHHS PaCcIIO3HABATH HA YEPTEXKaX, MOACISIX U B PeabHOM MUPE MHOTOTPaHHUKH H TeJla
BpalIeHUs, KOHCTPYHUPOBATH T€OMETPUIECKUE MOJIEIIH;

(dopMHpOBaHNE TMOHUMAHUS BO3MOXKHOCTH AKCHOMATHYECKOTO IMOCTPOCHHS MaTeMaTU4eCKHUX TEOpHH,
(dbopMHpOBaHIE TOHUMAHUS POJIH AKCUOMATHUKU TIPH TMPOBEACHUH PACCyKACHHIA;

Q)OpMHpOBaHI/Ie YMC€HUA BJIaJ€Th MCETOAAMHU JOKA3aTCJIbLCTB U AJTOPHUTMOB PCHICHUA, YMCHHUA HX
MIPUMEHSTH, TPOBOAUTH JJOKa3aTebHbIE pACCYXkICHHUS B X0/I€ PEIICHUS CTEPEOMETPUIECKHX 3a/1a4 U 3aja4
C MPaKTUYECKUM COJICp)KaHHEM, (OPMUPOBaHHE MPEACTABICHUS O HEOOXOJUMOCTH JOKa3aTeNLCTB MPH
000CHOBAaHMM MAaTE€MaTHYECKUX YTBEPXKICHUH M POIM AKCHOMAaTHKH B MPOBENEHUM [EIyKTHBHBIX
paccyxIeHu;

pasBUTHE U COBEPLICHCTBOBAHME HHTEJUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
MIO3HABATENIbHOM AKTHUBHOCTH, HCCIEIOBATEIICKUX YMEHHUH, KPUTHUYHOCTH MBILUICHUS, WHTEpeca K
W3yUYEHHIO TE€OMETPHUH;

¢dopMupoBaHHEe (QYHKIMOHAJIBHOH TI'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPHU: YMEHHUsS pPAaclO3HABaTh
NPOSIBIICHUST TEOMETPHUUYECKHX IOHSITHH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEAIBHBIX >KU3HEHHBIX
CHUTyauusiX M TpH HU3YYEHHH JAPYrUX YUYeOHBIX NPEAMETOB, IMPOSBICHHUS 3aBHUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS peajbHbIX CHUTYyalllil, HCCIEIOBAaHUS TOCTPOCHHBIX MOJEJIEH,
WHTEPIPEeTalui MOITYYeHHBIX Pe3yIbTaTOB.

2.1.6.8.1.4. OcHOBHBIMH COZEpKaTeNbHBIMH JIMHUSIMU yueOHoro Kypca «l'eomerpusi» B 10-11 kiaccax
ABISAIOTCS: «IIpsIMBIe M TITIOCKOCTH B IPOCTPAHCTBE», « MHOTOrpaHHUKNY, «Tena BpameHus», «Bekrops! n
KOOPJIMHATHI B IPOCTPAHCTBEY, «JIBIKEHHS B IIPOCTPAHCTBEY.

2.1.6.8.1.5. CpopmynupoanHoe B PI'OC COO TpeboBaHME «yMETh OIEPHUPOBATH IMOHATHIMUY,
PENIeBaHTHBIX T€OMETPUHU Ha YriayOnéHHoMm ypoBHe oOydenust B 10—11 kiaccaX, OTHOCHUTCS KO BCEM
COJIepKATENLHBIM JIMHUSIM Y4eOHOTO Kypca, a (popMUpOBaHUE JIOTUYECKUX YMEHHH pacripelieNseTcs He
TOJIBKO TIO0 COAEp)KAaTelIbHBIM JIMHUSM, HO W 10 romam oOydenusa. CopnepkaHue o0Opa3oBaHHA,
COOTBETCTBYIOIIlee TpEeIMETHBIM pe3ynbraraM ocBoeHuss DexepanbHOil pabodeld mporpammel,
pacrtpenen€HHBIM 10 ToJaM OO0YYEeHUS, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHEIM,
NPUHIMIIMAIEHBIM BOIIpocaM oOydaromuecs oOpamiaiich HEOAHOKPATHO, YTO MO3BOJISAET OPraHU30BaTh
OBJIAJICHUE TIEOMETPUUYECKUMH TOHATHAMM M HaBBIKAMU MOCJIENOBAaTENIbHO M IMOCTYNATENIbHO, C
COONIIOJICHNEM TMPHHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAaTh B OOIIyI0 CHCTEMY
TEOMETPUUECKUX TIPEACTaBICHUH OOydJarommxcs, pacmmpsisi u yrayOomnsis e€, oOpa3ys NpouYHbIE
MHO>KECTBEHHBIE CBSI3H.

2.1.6.8.1.6. [lepexon kK M3y4eHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

CO3aaThb YCJIOBHA JIA ,I[I/I(l)(l)epCHLII/IaLII/II/I O6y‘lCHI/I$I, NOCTPOCHUA HWHAUBUAYAJIbHBIX O6pa3OBaTeJ'II>HI:IX
nporpamm, 00ecreynTh er'Iy6J'IéHHOC HU3YyUYCHHUC TCOMCTPHUU KaK COCTaBHHIOH.IefI y‘Ie6HOI‘O npeameTa
«MaTeMaTI/IKa»;



MOJITOTOBUTE OOYYAIONIMXCS K TPOJOIDKCHUIO W3YyYeHWsS MaTeMaTHKH ¢ Y4E€TOM BBIOOpa Oymymiei
npodeccun, odecreurnBas MPEEMCTBEHHOCTh MEKIY OOIIMM U IPOPECCHOHATBLHBIM 00pa30BaHHUEM.

2.1.6.8.1.7. Obmee 4nciIO 4acoB, PEeKOMEHAOBAHHBIX Uil M3y4eHus yuebHoro kypca «['eomerpus» Ha
yray6mnennoMm ypoBHe — 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Henmenro), B 11 ximacce — 102 gaca (3
gaca B HEJCITIO).

2.1.6.8.2. Conepxanue odyuenus B 10 kmacce.
2.1.6.8.2.1. [IpsMble ¥ MIOCKOCTH B MTPOCTPAHCTRBE.

OCHOBHBIE TIOHATHS CTCPCOMETPHUHU. Tqua, npsiMasi, IIJIOCKOCTb, MPOCTPAHCTBO. [Toustue 006
AKCHMOMATUYCCKOM IMMOCTPOCHUUN CTCPCOMETPHU: AKCUOMBI CTEPEOMCTPUHN U CIICACTBHUA U3 HUX.

B3auMHOe pacmonoxkeHue TpsAMbIX B IPOCTPAHCTBE: IE€PECEKAIOIIMECs, MapajulebHble U
CKpemuBaronecss mnpsmble. [Ipu3Haku cKpemuBaronmMxcs NOpaAMbIX. [lapannenbHOCTs MPSIMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: IapaJuIe/IbHBIE MPSIMbIE B MPOCTPAHCTBE, NApaJUICIbHOCTh TPEX MIPSMBIX,
napayieNbHOCTh MPSIMOM | IUIocKOCTH. [lapaniensHoe M IEHTpanbHOE MPOSKTHPOBAHKUE, N300paKeHNE
¢uryp. OCHOBHBIC CBOWCTBa MapaJlIeIbHOTO MPOCKTUPOBaHUs. M3o0paxkenue Guryp B mapajuieibHON
OPOEKIMH. YTl C COHAIPAaBICHHBIMU CTOPOHAMH, Yrojd MEXIy INPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: MapajulelibHbIE IIOCKOCTH, CBOMCTBA MAapaICIbHBIX IUIOCKOCTEM.
[Ipocreiiline mpoCTpaHCTBEHHbIE (UIYPHl HA IUIOCKOCTH: TETPAadAp, NapajuieNieHuIesa, MOCTPOCHUE
CCUCHHH.

[lepneHIUKYSIPHOCTh MPSIMOW M IUIOCKOCTH: HEPIEHAMKYISAPHbIE NPSMBIE B IMPOCTPAHCTBE, MPSIMbIE
napaiesbHble U MePIeHANKYIISIPHBIE K INIOCKOCTH, TPU3HAK NEPICHIUKYISIPHOCTH IPSMON U IIIOCKOCTH,
TeopeMa 0 IpsIMON MEPHEHAUKYJISIPHOU II0cKocTH. OpPTOroHaNbHOE NpoeKTUpoBanue. [lepnenauxynsap u
HAKJIOHHBIE: PacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE OT MPSIMOM 1O IJIOCKOCTH, MPOEKIHs
¢urypsl Ha TUIOCKOCTH. [lepneHIUKYISIPHOCTh IUIOCKOCTEH: NPH3HAK TEPHEeHAMKYISIPHOCTH JBYX
mockocteid. Teopema o TpEX neprneHIuKyJapax.

Vrnel B IPOCTPAHCTBE: YroJl MEXAY NPSIMOW M IUIOCKOCTBIO, JBYTPAHHBIM yroj, JUHEHHBIM yroin
JIBYTpaHHOTO yria. TpéXrpaHHbIA 1 MHOTOTpaHHbIE yriibl. CBONCTBA IJIOCKHX YTJIIOB MHOTOTPAHHOTO yTJa.
CBoiicTBa MJIOCKUX M ABYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIA.

2.1.6.8.2.2. MHOTOTpaHHUKH.

Buzbl MHOTOIpaHHHMKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yrosibHas npusma, npsimMasi 1 HaKJIOHHas
MpU3MBbI, OOKOBas M MOJHAsA MOBEPXHOCTh NMpu3Mbl. [lapannenenunesn, npsMOyTroJbHBINA MapayIeenue]
u ero cBoictBa. KpaTtuaiimme myTH Ha TOBEpPXHOCTH MHOTOTpaHHUKA. Teopema Oijepa.
IIpocrpanctBenHas teopema lludaropa. Ilupamuna: n-yrompHas nmupamuaa, MpaBWIbHAA W yCeUEHHAS
nupamu el CBoiicTBa pédep 1 OOKOBBIX TpaHel MpaBUIIbHON MUpaMuabl. IIpaBuibHbIE MHOTOTPaHHUKH:
MpaBWJIbHAs NpHU3Ma WU INpaBHIbHAs NHpaMuAa, NpaBUJIbHAs TPEYrojbHas NHpamMHuaa W IPaBUIbHBIN
TeTpa’ap, KyO. [Ipeacrasienue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOACKAdAP U UKOCAIP.

Brrunciienne 31neMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHany, yrisl. [lnomans 60K0BOi TOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTHU MPAMOM MPHU3MBI, IJIOMIAAb OCHOBAaHHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOI
npusMel. [nomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTU MPABUIBHOM MUPaMUIbI, TEOpEMa O TUIOLIAIN
yCeu€HHOU TUpPaMUIBI.

CI/IMMCTpI/ISI B NPOCTPAHCTBC. DJIEMEHTBI CUMMCTPHUU TNPABUWIBHBIX MHOT'OI'PAHHUKOB. CI/IMMeTpI/ISI B
MMpaBUWJIBHOM MHOI'OTpAHHUKE: CHMMCTpHUA [MMapaJUICICIUIICAd, CHUMMCTPUA IIPABUJIBHBIX IIPU3M,
CUMMETpUA HpaBHHBHOfI mapaMubl.

2.1.6.8.2.3. BekTopsl 1 KOOPAWHATHI B IPOCTPAHCTBE.



[lonHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOH BEKTOP, AJTMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE,
COHAIIPaBJIICHHBIE W MPOTHBOIIOJIOKHO HANpaBICHHbIE BEKTOPHL. PaBeHCTBO BeKTOpoB. JleWcTBus ¢
BEKTOPAaMH: CJIOKEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yucio. CBoicTBa ciokeHNs BeKTOpoB. CBOMCTBa yMHOKEHUS BEKTOpa Ha 9rcio. [loHsTHE KOMITTIaHApHBIS
BeKTOpEI. [ [pr3Hak kommtaHapHocTH TpEX BeKTOpoB. [IpaBuio mapamnenenunena. Teopema o pa3inoxeHun
BEKTOpa MO TPEM HEKOMIUTAHAPHBIM BekTOopaMm. IIpsMoyronpHas cucTteMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunater BekTopa. CBs3b MEXIY KOOpPAWHATAMH BEKTOpa M KOOPJAMHATAMH TOYEK. YTOJI MEXIy
BekTopaMu. CKallIpHOE MMPOU3BEICHUE BEKTOPOB.

2.1.6.8.3. Conepxanue odyuenus B 11 kmacce.
2.1.6.8.3.1. Tena BpamicHusL.

[lonATHs: LUIMHIpPHUYECKAas IIOBEPXHOCTb, KOHHYECKas IIOBEPXHOCTb, c(epudeckas IOBEPXHOCTS,
oOpazyromue moBepxHocTe. Tenma BpameHUs: MWIMHAP, KOHYC, YCEUYEHHBIH KOHYyC, cdepa, miap.
B3aumHoe pacmonoxenne chepsl W IDIOCKOCTH, KacaTeldbHasl TUIOCKOCTh K cdepe. M3oOpakeHne Ten
BpallleHus Ha IUI0CKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpust cepsl U mapa.

O0béM. OcHOoBHBIE CBOIicTBA 00BEMOB Ten. TeopeMa 06 00bEME MPSAMOYTOIBFHOTO MapallieNenunena u
cienctBus U3 He€. OOBEM MPAMOIT 1 HAKIIOHHON NPU3MBI, UJIMHPA, THPaMUAbl 1 KoHyca. O0bEM mIapa
U IIAPOBOI'0 CEIMEHTA.

KomOuHanuu Ten BpallleHHss U MHOTOTpaHHUKOB. IIpu3Ma, BNucaHHAs B IWJIHHJIp, OMUCAHHAS OKOJIO
munuHapa. [lepeceuenne chepsl U mapa ¢ miockoctelo. Kacanue mapa u cdepsl miockocteio. [lonsTue
MHOTOTPaHHHUKA, OITUCAHHOTO OKOJI0 cepbl, chephl, BIUCAHHON B MHOTOIPAaHHUK WJTH TEJIO BPAILICHHS.

[Inomans NOBEPXHOCTH LMIMHAPA, KOHYyca, miomans chepsl u eé vacreil. [logobue B mpocTpaHCTBe.
OtHomeHne o00BEMOB, IUIOMIAZCH MoOBepXHOCTeW MoMoOHBIX ¢uryp. IlpeoOpazoBanue momobws,
romoretys. Pemenue 3aa4 Ha IIIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoenne cedeHHii MHOTOTPAHHMKOB W T BpalleHUS: CEUYCHHMs UWIuHApa (TapauielbHO W
MIEPIEHANKYIISIPHO OCH), CEUYEHHUsI KOHyca (MapajuleIbHOEe OCHOBAHHUIO M MPOXOJIAIIEe Yepe3 BEpIINHY),
CEUECHUS Iapa, METONbI MOCTPOCHUS CEUEHUN: METOH CJIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHMSI,
METO/I TIepeHOCa CEKYIIEH MIOCKOCTH.

2.1.6.8.3.2. BekTopsl 1 KOOPIUHATHI B IPOCTPAHCTBE.

Bekroper B mpoctpanctBe. Onepaunu Haja BekTopaMu. BekTopHoe ymHOXeHHE BekTOpoB. CBoiicTBa
BEKTOPHOTO yMHOKeHUs. lIpsMoyrosnpHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
Pasnoxxenue BexTopa 1o 6asucy. KoopanHaTHO-BEKTOPHBIM METO/T IPU PEIIEHUH T€OMETPHIECKHX 3a/1a4.

2.1.6.8.3.3. [IBmkeHHUs B IPOCTPAHCTRE.

JBwxkenus npoctpanctsa. OroOpaxenus. Bmwkennus u paBeHCTBO (uryp. OOmue cBoicTBa IBHKEHHM.
Bunel nBrkeHni: napayuienbHbBIN IEPEHOC, IEHTPAIbHAs CUMMETPHS, 3€pKaJIbHasi CUMMETPHS, TOBOPOT
BOKpYT npsimoit. [IpeoOpa3oBanus nomodus. [Ipsmas u cdepa Ditnepa.

2.1.6.8.4. IlpeameTHbIe pe3yabTaThl IO OTAEIBHBIM TeMaM yueOHoro kypca «l'eomerpusi». K xonmy 10
KJlacca 0Oy4JaroMIMNACs HAyYUTCS:

CBO60}1HO OIICpUpPOBaTh OCHOBHBIMU MOHATUAMHU CTCPCOMCETPHUU INPU PCUHICHHUU 3adda4 U IMPOBCACHUU
MAaTEMATHYCCKUX pacch(ﬂCHHﬁ;

IMPUMCHSATH aKCHUOMBI CTCPCOMETPHHU U CIICACTBUA U3 HUX ITPU PCUHICHUU I'COMETPUUCCKUX 3aaaY;

KJIaCCI/I(bI/IIII/II.‘)OBaTB B3aMMHOC PAaCIOJIOKCHHUE IPAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B IIPOCTPAaHCTBE,
MMpAMBIX U IIIOCKOCTCH B IMPOCTPAaHCTBE,

CBOOOZHO OMNEPHUPOBATh TOHATHUSAMH, CBA3AHHBIMH C YIJIaMHd B TIPOCTPAHCTBE: MEXKAY MPSMBIMH B
MPOCTPAHCTBE, MEXKIY MPSMON U TIOCKOCTHIO;



CB060,IIHO OIIE€pHUPOBATh MMOHATUAMU, CBA3AHHBIMH C MHOT'OT'paHHUKaMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (NIpHU3Ma, MUpPaMHIA, HPSIMOYTOJIBHBIN
napaujienenumnen, Kyo);

KHaCCI/I(bI/IHI/IpOBaTL MHOTI'OI'paHHUKH, BI)I6I/Ipa$I OCHOBaHMUA IJIsd KﬂaCCH(l)I/IKaHI/II/I;
CBOGOI[HO OIIEPUPOBATH NMOHATHUAMU, CBA3AHHBIMU C CECYCHUEM MHOT'OI'PAHHUKOB ITIJIOCKOCTBIO,

BBIMOJTHATh TapalUIe]bHOE, IEHTPATLHOE M OPTOTOHANBHOE TPOCKTUPOBaHHE (UTYp HA ILIOCKOCTH,
BBITIOHSTH N300pakeHns (GUTYp Ha TUIOCKOCTH;

CTPOUTH CEYEHHSI MHOTOIPAHHUKOB PAa3IMYHBIMUA METOIAMH, BHITTOJIHATE (BHIHOCHBIE) TUIOCKUE YEPTEKHU
W3 PECYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y;

BBIYHCJIATH IUIOMIAIN ITOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma, MHpPaMuIa), TEOMETPUYECKUX TEl C
MIpUMEHEHUEM (OPMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHH,
LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (UTYPHI;

CBO60}1HO OIICPUPOBATH NOHATHUAMHA, COOTBETCTBYIOIIIUMHU BEKTOPAM U KOOpJAUHATAM B IIPOCTPAHCTBE;
BBITIOJIHATH ﬂCﬁCTBHﬂ Haa BEKTOPpaMMU,

pemarh 3a7aud Ha JI0KA3aTeIbCTBO MAaTEMAaTHYCCKUX OTHOIICHHM M HaXOXKIECHHUE T'€OMETPUUYCCKUX
BEITUYMH, TPUMEHSSI U3BECTHBIC METOIBI IIPHU PEIICHIH MAaTEMAaTHIECKUX 33]1a4 MTOBBIIICHHOTO U BEICOKOTO
YPOBHSI CIIOKHOCTH;

IIPUMEHATh IPOCTEUIINE NPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH
PELIEHUH CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, IPEOOPa30BBIBATE U MHTEPIPETUPOBATH HHOOPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, npe/ICTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMEHATh TOJY4YEeHHBbIE 3HAHWS HA NPAKTUKE: CPAaBHUBATH M AHAJIM3HPOBATH PEAlbHBIE CUTYallWH,
NPUMEHATh W3y4YCHHBIE TIOHATHS B TIPOIIECCE IMOWCKA pEIleHHsS MaTeMaTHYecKH C(OpMYIHPOBAaHHOM
npo0JIeMbl, MOJICITHPOBAThH PeabHbIC CUTYaI[UH Ha SI3BIKE TEOMETPHHU, HCCIIEI0BATh TIOCTPOSHHBIE MOJIEITU
C HCIOJIb30BAaHUEM TE€OMETPUYECKUX TOHSATHH M TEopeM, almapara alreOpbl, peliaTh MPaKTUYecKHe
3aJ1a4M, CBA3aHHBIE C HAXOKACHUEM T€OMETPHUUECKHUX BETUUHH;

UMETh TMPEJACTABICHUS 00 OCHOBHBIX 3TallaX Pa3BUTHS IEOMETPUHM KaK COCTaBHON 4dacTH (yHIaMeHTa
pa3BUTHS TEXHOJIOTHI.

2.1.6.8.5. IIpeameTHbIe pe3ynbTaThl MO OTAEIBHBIM TeMaM yueOHoro Kypca «I'eomerpusi». K xonmy 11
KJ1acca 00ydJaromuiicss HayqInuTCs:

CBOOOZIHO OIEPHPOBATh TOHSATHIMHY, CBSI3aHHBIMH C IIMIIMHAPUYECKOH, KOHMYECKOW ¥ cdepudeckoit
MTOBEPXHOCTSIMHU, OOBSICHATH CITOCOOBI TTOTYICHIS;

ONCpUpPOBATH MMOHATUAMU, CBA3AHHBIMU C TCJIaMU BpallCHUS: HUJIUHAPOM, KOHYCOM, C(1)ep0171 " 11apom;

pacro3HaBaTh Tejla BpalleHus (UMIMHIAP, KOHYC, cdepa u map) U OOBACHITH CHOCOOBI MOTYYEHUS Tel
BpaLICHNUS;

KHaCCI/I(l)I/ILII/II)OBaTB B3aMMHOC PACIIOJIOKCHUC C(l)CpLI " IIJIOCKOCTH,

BBIYUCJIATh BEJIMYUHBI 3JICMCHTOB MHOTOT'PAaHHUKOB U TEJI BPpalllCHUAA, 00BEMBI U IIomaau HOBerHOCTeﬁ
MHOTOI'PaHHUKOB U TCJI BpalllCHUS, TCOMCTPUICCKUX TCJI C HPUMCHCHHUCM q)OpMy.]'[;



CBOOOIHO OMEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOMHALIMSAMH TEJl BPAIeHUsI 1 MHOTOTPaHHUKOB!
MHOTOTPaHHUK, BIIICAHHBIN B c(hepy U onmucaHHBIN OKoIo chepsl, cepa, BucaHHAs B MHOTOTPAHHHUK WIIH
TEJIO BPAICHIS;

BBIYHCIISITh COOTHOIIEHHS MEXK/TY TIOMAISIMA TOBEPXHOCTEH U 00bEMaMU TIOJOOHBIX TE,

n300paxath W3ydaemble (DUTYpHI, BBIIONHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTBIX
00BEMHBIX (QUTYD: BUA CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHS Tell BpaIlCHHS;

U3BJIEKaTh, HHTEPIPETHPOBATH U PEOOPa30BHIBATH HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX [EOMETPHUYECKHIX
¢urypax, npeCcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHSTH ONEPALUH HaJl BEKTOPAMU;
3a1aBaTh INIOCKOCTh YPaBHEHUEM B IEKapPTOBOM CHCTEME KOOPAMHAT;

pelraTh TeOMETPHYECKUE 33/1a41 Ha BBEIYMCICHUE YIIIOB MEKAY MPSIMBIMH M IUIOCKOCTSIMHU, BBIYHUCIICHHE
PACCTOSIHUI OT TOYKH IO IIOCKOCTH, B LIEJIOM, HA TIPHMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOJa MpH
pELICHUH;

CBOOOJHO OIEPHPOBATh MOHSATHSMH, CBS3aHHBIMH C JBI)KCHHEM B TPOCTPAHCTBE, 3HATh CBOWCTBA
JIBIKCHUH;

BBITIOJTHSATH U300pakKeHUs] MHOTOTPAaHHUKOM U TeJl BpallleHHsI TIPY MapajieIbkHOM IepeHoce, HeHTpaTbHON
CUMMETPUH, 3epKaJIbHOH CHMMETPHH, TIPH [TIOBOPOTE BOKPYT NMPSIMOI, MpeoOpa3oBaHus OA00US;

CTPOUTb CEYEHHS MHOTOTPAHHMKOB U TeJd BpalleHUsA: CEYEHUs IWINHApa (TMapajulelbHO U
NEPIEHIUKYISIPHO OCH), CEYCHHsI KOHyca (TapajieIbHOE OCHOBAHHUIO U MPOXOJIIEE Yepe3 BEpLIMHY),
CeueHHs 11apa;

HCIIOJIb30BaTh METOAbI ITIOCTPOCHUA CCUCHMIL: METOJ CJIEA0B, METOA BHYTPECHHET'O IIPOCKTUPOBAHUA, METO/]
IepeHoca ceKyLueﬁ IIJIOCKOCTH;

J0Ka3bIBaTh TCOMETPUYCCKUE YTBCPIKICHUA,

NPUMEHATh TeoMeTpudyeckue (akThl Ui PEHIeHUS CTEPEOMETPHUYECKHX 3a/1a4, MPEoIaraloniux
HECKOJIBKO IIIAr0B PEIICHHs, €CIH yCIOBHUS MPUMEHEHHS 3a/1aHbI B SIBHOH M HESIBHOU (hopMe;

pelmarh 3aJayd Ha JI0Ka3aTelIbCTBO MATEMATUYECKHMX OTHOIIEHUH W HAaXOXKJEHHUE TeOMETPUUYECKUX
BEJIMYHH;

NPUMEHSATh MPOrpaMMHBIE CPEACTBA W  DIICKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI MPU PEUICHUU
CTEPEOMETPHYECKHUX 3a/1aY;

MIPUMEHATH TOJYYEHHbIC 3HAHWsS Ha NPaKTHKE: CPaBHUBATh, AHAJIM3UPOBATh M OLICHUBATh PEAJIbHBIC
CUTyalluM, MPUMEHSITh HU3yUYEHHBbIE TOHATUSA, TEOPEMBbI, CBOICTBA B MpOIECCe IOUCKA PELICHUS
MaTeMaTH4YeCKd C(HOPMYJIUPOBAHHOW MPOOJIEMbI, MOJICIUPOBATh pEANbHBIE CHTyallMd Ha S3bIKE
T€OMETPHH, UCCIIEIOBATH TOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATHUIA U TEOPEM,
arnmapara anreOpsl, pelaTh MPaKTHUSCKUE 33/Ia41, CBSI3aHHbIC C HAX0XKICHUEM T€OMETPHUUCCKHUX BETMUNH;

MMETh TIPEACTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTHS TEOMETPHH KaK COCTaBHOW 4YacTH (yHIaMEHTa
pa3BUTHUS TEXHOJOTHI.

2.1.6.9. ®enepanpHas pabovas mporpaMmMa yaeOHOTO Kypca «BeposiTHOCTh B CTaATUCTHKAY.
2.1.6.9.1. [TosicHUTENIbHAS 3aITUCKA.

2.1.6.9.1.1. Yuebnslii Kypc «BeposTHOCTb 1 CTaTHCTUKA YIIIyOIEHHOTO YPOBHS ABJISIETCS IPOIOJDKEHUEM
U pPa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca YriyOJEHHOTO ypOBHS Ha YPOBHE CPEIHEro OOIIero



obOpazoBaHus. YueOHBIM Kypc MpeHa3HadyeH st (GOPMHUPOBaHUS Yy OOyUYaroIUXCs CTaTUCTHYCCKOM
KyJNbTYpbl ¥ IOHUMAaHUSI POJIM TEOPHH BEPOSTHOCTEHN KaK MAaTeMaTHYECKOTO MHCTPYMEHTA ISl U3yUeHUs
CIIy4allHbIX COOBITHI, BENWYMH W TMporeccoB. llpn m3ydeHmnm Kypca 00OTamiaroTcsl IMpe/CTaBICHUS
o0yJaronmxcs 0 METOAaxX HMCCIEeNOBaHMS W3MEHYHBOTO MHpA, Pa3BUBAETCS IMOHMMAaHWE 3HAYMMOCTH M
OOITHOCTH MaTeMaTHYECKUX METOJIOB MMO3HAHMS KaK HEOThEMJIEMON YacTH COBPEMEHHOTO eCTeCTBEHHO-
Hay4YHOT'O MHUPOBO33PCHHUSL.

2.1.6.9.1.2. Conepxanue y4eOHOTO Kypca HAMpaBJICHO HA 3aKpEIUICHWE 3HAHWH, MONYYCHHBIX MPH
M3yUYCHHUHU Kypca Ha YPOBHE OCHOBHOTO OOIIIETr0 00pa30BaHus, U Ha Pa3BUTHE TIPEICTABICHHUN O CTyYalHBIX
BEIMYMHAX W B3aUMOCBA3AX MEXKIy HAMH Ha BAXHBIX MPUMEPAxX, CIOXKETHI KOTOPHIX MOYCPIHYTHI H3
OKpY)KaloIero Mupa. B pesynbrate y 0Oydaromuxcs JOJDKHO C(OPMHPOBATHCS NPEICTABICHHE O
Hanbojiee YIMOTPEOUTENBHBIX W OOIIMX MaTeMaTHYeCKUX MOENSAX, HCIONb3YEMbIX [UIS OMUCAHUS
AQHTPOTIOMETPUUYCCKUX U JEMOTpapUYeCKUX BEIMYHH, MMOTPEIIHOCTEH B pa3jiMuHbIC POJa M3MEPEHHUSX,
JUTUTEIHOCTH O€30TKa3HOW pabOThl TEXHUYECKHX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUH U
IPOIIECCOB B 00IIECTBE. YUEOHBINH KypC sIBISETCS 0a30ii Ui OCBOCHHS BEPOSTHOCTHO-CTATHCTHYECKUX
METOJI0B, HCOOXOMMBIX CHEIUATMCTaM HE TOJIBKO HHXKCHEPHBIX CIICIIHATBHOCTEH, HO TAKXKE COIIMATBbHBIX
1 IICUXOJIOTMYCCKUX, ITOCKOJIBKY COBPEMCHHBIC O6HleCTBeHHI)IC HayKW B 3HAYUTEIILHOM MEpPC UCIIOJIB3YIOT
anmapat aHanu3a OoJbIIMX AaHHbBIX. L[eHTpanbHyI0 YacTh y4eOHOTo Kypca 3aHUMaeT 00CYKICHUE 3aKOHA
0O0JIBIINX YKCEN — (PYHIAMEHTAIBHOTO 3aKOHA TIPUPO/IbI, MMEIOIIETO MATEMAaTHICCKYIO (POpPMATTH3ALIUIO.

2.1.6.9.1.3. B cooTBeTcTBMM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOTo Kypca «BeposiTHOCTh H
CTaTUCTHKa» Ha YIIyOJNEHHOM YpOBHE BBIJENICHBI OCHOBHBIE COAEpKaTeNbHble JTHHUM: «CiydaiiHble
COOBITHSI U BEpOATHOCTH» U «CiydaiiHble BETUYMHBI M 3aKOH OOJIBIINX YHCEI.

2.1.6.9.1.4. [lToMuMO OCHOBHBIX JIMHHMI B y4eOHBIN KypC BKJIIOUEHBI JIEMEHTHI TEOPUH TpadoB U TCOPUH
MHOECTB, HE00XOIUMBIE JJIs IIOJIHOLIEHHOTO OCBOSHHUSI MaTepralia IaHHOTO yu4eOHOTO Kypca U CMEXKHBIX
MaTeMaTHYECKHX YIE€OHBIX KYypPCOB.

2.1.6.9.1.5. Conepxanne nuHun «CiydaiiHble COOBITUSL W BEPOSTHOCTH» CIYXKHT OCHOBOHM JUIs
(hopMUPOBaHUS TPEACTABICHUI O pPaCIpPEACICHUH BEPOATHOCTEH MEXKAY 3HAYCHUSAMHU CIIydalHBIX
BeIMUYMH. BakHylo 9acTh B 3TOH COJEp)KAaTENbHOM JTUHUM 3aHMMAeT W3yYeHHE T€OMETPHUECKOTO U
OMHOMHAIBHOTO pacrlpeAeNeH! U 3HAKOMCTBO C MX HEIMPEpPHIBHBIMU aHAJIOTaMHU — IMOKA3aTENbHBIM U
HOPMAJIHBIM paclpeesICHUsMH.

2.1.6.9.1.6. Tembl, cBs3aHHBIE C HENPEPHIBHBIMH CIIyYailHBIMH BEIMYMHAMH W paclpeeliCHUsIMHU,
aKICHTHPYIOT BHHUMaHHE OOYYArOIIMXCS HA ONHMCAHWM W M3YYEHHU CIYYalHBIX SBJICHUH C TOMOIIBIO
HenpepheIBHBIX  (QyHKUME. OCHOBHOE BHHMA@HHE YIENAETCS IOKa3aTeIbHOMY M HOPMAaJIbHOMY
pacupeneNneHusIM.

2.1.6.9.1.7.B yueObHOM Kypce TpeayCMaTpUBAETCS O3HAKOMHTEIBHOE W3YYCHHE CBI3U MEXKIY
CIlydailHBIMM BEJIMYMHAMHM M ONHCAaHHE 3TOW CB3M C MOMOIIBI0 KO3(D(UIMEHTa KOPPEsMA U €ro
BBIOOPOYHOTO aHajora. DTH BJIEMEHTHl COAEp)KaHHS pa3BUBAIOT TeMmy «JlmarpaMMbl paccerBaHUs,
M3y4YEHHYIO Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusi, 1 BO MHOT'OM ONKPAIOTCS HA CBEICHUS U3 KYPCOB
anredpsl ¥ TEOMETPHH.

2.1.6.9.1.8. Emé oamH 3neMEeHT colepXaHus, KOTOPBIH Mpeyaraercsi Ha O3HAKOMUTEIFHOM YPOBHE —
MOCJIEJOBATEIFHOCTh  CIyYalHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIOMIMX B EIMHUIY BpPEMEHHU.
O3HaKOMJICHHE C paclpeie/iCHUEM BEPOSTHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT pPa3BHBAOIIWIN
XapakTep W SBISETCS aKTyaJbHBIM JUIS OYyJylIMX aOUTYpUEHTOB, IIOCTYMAIONIMX Ha YydeOHbIC
CIENUAITBHOCTH, CBSI3aHHBIEC C OOIECTBEHHBIMH HaYKaMH, TICHXOJIOTHEH U YIIpaBICHUEM.

2.1.6.9.1.9. Ob6mee 4mciIO YacoB, PEKOMEHIOBAHHBIX JUIsl M3ydeHHs ydeOHOro Kypca «BeposiTHOCTh u
CTaTUCTHKAa» Ha YIIyOJIeHHOM ypoBHE — 68 yacoB: B 10 kiracce — 34 gaca (1 vac B Hezeno), B 11 xmacce —
34 gaca (1 gac B HeZeNIO)

2.1.6.9.2. Coneprkanue o0yuenus B 10 kiacce.



I'pad, cBs3ublil rpad, nytu B rpade: mukiabl U nend. CreneHb (BaJICHTHOCTH) BEPINMHBL ['padsl Ha
MJI0CKOCTH. [lepeBbsl.

CrnyualiHple SKCIEPUMEHTHI (OMBITBI) M CIy4yaiHble COOBITHSI. DNEeMEHTapHbIe COOBITHS (MCXOMBI).
BeposTHOCTB ciy4aifHOTO COOBITHS. BIIM30CTh 4aCTOTHI M BEPOSATHOCTH COOBITHIA. ClydaifHbIE OIBITHI C
PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMH COOBITHAMHU.

Onepanuu HajJ COOBITHSAMH: TIEpECeUCHUE, OObCIUHECHUE, MPOTHBOIIOJIOKHBIC COOBITHS. Jnarpammbl
Oiinepa. ®opMyna CII0KEHUS BEPOSTHOCTEH.

YcioBHas BEpOSTHOCTh. YMHOXKEHHE BepoATHOCTEW. [lepeBo ciyuaiiHOro skcriepuMmenta. dopmyna
nonHoi BepositHocTH. Popmyna baiieca. HezaBucumble coObITHS.

BunapHplii ciydaiiHblii onbIT (MCHBITaHHE), ycnex W Heydada. HesaBucumble ucnbiTanus. Cepust
HE3aBUCHUMBIX HCHBITaHUN A0 mepBoro ycmexa. [lepectanoBkun u ¢akropman. Yucno coveTaHHi.
Tpeyronpauk [lackans. ®opmyrna 6mHOMa HeioTOHA.

Cepus He3aBUCUMBIX UcTibITanuil bepryim. CiydaiiHplil BEIOOp M3 KOHEUHOH COBOKYITHOCTH.

Cnyuaitnass BenuumHa. Pacmpenenenue BeposiTHOcTed. Jluarpamma pacnpenenenusd. Onepanuu Haf
CIy4yallHBIMM BeIMYMHAMM. buHapHas ciydaiiHas BenuuuHa. I[IpuMepsl pacnpenesieHHid, B TOM YHUCIE
reOMEeTPHUYECKOE U OMHOMHAIBHOE.

2.1.6.9.3. Conepxanue obyuenus B 11 kmacce.
CoBMeECTHOE pacnpeaeeHle IBYyX CaydalHbIX BeanuuH. He3aBucuMele cirydaiiHble BETUYHUHBI.

MaremaTtnueckoe OXHAAHHE CIIy9aliHOW BenWuWHBl (pacrpeneneHus). llpuMepsl mNpuUMeHeHUs
MaTeMaTHYECKOTO OXKHUIaHUs (CTpaxoBaHue, IoTepes). MaTreMaTHuecKoe OXKuTaHne OMHAPHOW CITy4JaitHOH
BEJIMYMHBL. MaTeMaTHUeCcKoe OXXHUAAHWE CYMMBI CIy4alHBIX BEIMYMH. MaTeMaTHYECKOe OXXKHAAaHUE
reOMEeTPHUYECKOr0 M OMHOMHAIBHOTO pacIpe/ieIeHU.

Hucnepcust ¥ craHAapTHOE OTKJIOHEHHE CIy4allHOW BenuuuHbI (pacnpenenenus). ducnepeus OunapHon
CITy4aiiHOM BeNWYMHBI. MaTeMaTH4eCcKoe OKUAaHWE MPOU3BENCHHS M JUCIEPCHUS CYyMMBI HE3aBHCHMBIX
ciydaiiHbIX BenwuuH. Jlucriepcusi W CTaHJApTHOE OTKJIIOHEHHE OWMHOMHAIBHOTO pacIpecieHNsI.
Hucnepcus u cTaHAapTHOE OTKIOHEHHE TEOMETPUUYECKOTO pacTpeIeIeHHS.

HepagenctBo Uebrimépa. Teopema Yebwimépa. Teopema bepryimu. 3akon Oonbiux yricen. BeioopouHblit
MeTOo/ HucchenoBaHuii. BeiOopounblie xapakrepucTHkH. OICHUBaHHE BEPOSTHOCTH COOBITUS TIO
BBIOOPOYHBIM JaHHBIM. [IpoBepKa MpoCTEHINX TUTIOTE3 C MOMOIIBIO H3YUYEHHBIX Pacpe/IeICHUI.

HenpepsiBHblE cinydaiiHble BesnuuHbl. [IprMeppl. DyHKIHS TUIOTHOCTH BEPOSTHOCTH PACIPEICIICHHUS.
PaBHOMEpHOE pacipesesieHue U ero CBOWCTBA. 3a1aul, IPUBOSIIUE K [I0KAa3aTEIbHOMY PACIPEEIIeHUIO.
3amayn, TPUBOAAIIME K HOPMaJIbHOMY pacmhpedeneHuro. DOyHKIUS TJIOTHOCTH BEPOSTHOCTH
MOKa3aTeNbHOTO paclpeeNeHns, (YHKIUS TUIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO pacIpeaesIcHusI.
@YHKIHA IUIOTHOCTH M CBOMCTBa HOPMAJIBHOTO paclpeacIcHHs.

ITocnemoBaTeIbHOCTh ONWHOYHBIX HE3aBHUCHUMBIX COOBITHH. 3ajadd, MPUBOIIINE K pacIpeicsICHUIO
Ilyaccona.

KoBapuanms nByx ciny4aidHeix BenuunH. Koaddumment nuHelHON Koppensuuu. CoBMecTHBIE
HaOJro/leHNs JBYX BeJW4rH. BpIOOpouHBIN KoddduimeHT koppensiuu. Paznmnune Mexny JIHHEHHOM
CBA3BIO M IPUUMHHO-CIIEJCTBEHHOM CBsI3bI0. JIMHEIHAs perpeccrs, METOA HAaUMEHBILNX KBaIpaToB.

2.1.6.9.4. [IpeameTHbIC Pe3y/IbTATHI IO OTACIBHBIM TEMaM yu4eOHOIo Kypca «BeposiITHOCTh M CTaTUCTHKAY.
K xonty 10 kiracca 0OyJaromniuiicss HAyqIuTCS:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: Tpad, IUIOCKUiA rpad, cBs3HBIA rpad, myTh B Tpade, memb, IUKI,
JIEPEBO, CTENIEHb BEPIIMHBI, JEPEBO CIYYAHOTO SKCTIEPUMEHTA;



CBOOOJIHO OIEpUPOBATh TOHITHSAMH: CIyYalHBIA DJKCIEPUMEHT (OMBIT), ClydalfHOe COOBITHE,
JJIEMEHTapHOE CITyYaifHOe COOBITHE (AJIEMEHTAPHBINA HCXOJ) CIYYaifHOTO OMbBITA, HAXOJUTh BEPOSTHOCTU
COOBITHIA B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSAMI;

HaXOAWTb W (OPMYITUPOBATh COOBITHS: TIepecedeHre, OOBeNWHEHWE [aHHBIX COOBITHI, COOBITHE,
MIPOTHUBOIIOJIOKHOE JAHHOMY, UCTIOIB30BaTh AUAarpaMMbl Diiiepa, KOOPAWHATHYIO MPSAMYIO ISl PEeIIeHUs
3a/1a4, TOJIB30BaThes (POPMYJION CIIOKEHHUS BEPOSITHOCTEW MJIST BEPOSTHOCTEH NIBYX M TPEX CITyYalHBIX
COOBITHIA;

OTIEpUPOBATh MOHITHAMU: YCIOBHAS BEPOSITHOCTh, YMHOKEHHE BEPOSITHOCTEW, HE3aBHCHMBIE COOBITHS,
JIEPEBO CIYYAHOTO SKCIIEPUMEHTa, HAXOAUTh BEPOSITHOCTH COOBITHI C MTOMOIIBIO TIPAaBHIIa YMHOKECHHSA,
JIepeBa CIy4aifHOTO OTIBITa, HCIIOIb30BaTh (hOpMYITy TOJTHOM BEpOsATHOCTH, hopmyny baiteca nmpu permennn
3aj1a4, ONpPeACATh HE3aBUCUMOCTh COOBITHH 10 (hOpMYJIC U TIO0 OpraHHU3aIMH CITYYaiHOTO SKCIICPUMCHTA,;

IPUMEHATh H3yYCHHbIE KOMOWMHATOpHbIE (OpMyJBl U MEPEYHCICHUS] D3JIEMEHTOB MHOXECTB,
3JIEMEHTaPHBIX COOBITUH CITy4ailHOTO OMBITA, PEIICHU 3a7a4 110 TEOPHH BEPOSITHOCTEH;

CBOOOZHO OTEpPUPOBATh MOHATHUSAMHU: OWHAPHBIA CIy4allHBIA OMBIT (UCHBITAHWE), yCIIeX W Heyadya,
HE3aBUCHUMBIC HCIBITAHNUS, CEPUSI UCTIBITAHUH, HAXOAUTH BEPOSITHOCTU COOBITHI: B CEPUHU UCIBITAHUM 10
MepBOro ycrexa, B CEpUU UCMBITaHUA BepHyiin, B OmbITe, CBA3aHHOM CO CIy4allHBIM BBEIOOpOM H3
KOHEYHOU COBOKYIIHOCTH;

CBOOOJHO ONEPUPOBATH MOHATHSIMU: CllydailHash BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH, AuarpaMma
pacripenencHus, OMHapHas cilydaifHasi BeTUUYWHA, TeOMETpUIecKoe, OMHOMHUAIILHOE pacrpe/ielicHHe.

2.1.6.9.5. [IpeameTHBIE pe3yIbTATHI IO OTAEIBHBIM TeEMaM y4eOHOTO Kypca «BeposiITHOCTh U CTAaTUCTHKAY.
K konmy 11 xmacca oOygaronuiicss HAy9IUTCS:

ONeprupoBaTh NOHATUAMU: COBMECTHOC PACIIPEACICHUC IBYX CHy‘IaﬁHLIX BCJIIMYHMH, UCITIOJIB30BAaTh Ta6nnuy
COBMCCTHOT'O pacCripeACJICHUAd ABYX CJ'Iy‘iafIHLIX BCJIIMYMH I BBIACJICHUA PaCHpCACIICHUS Ka)K,Z[OfI
BCJIMYUHBI, OIIPCACIICHUA HE3aBUCUMOCTHU CJ'Iy‘IElﬁHBIX BCIINYHH,

CBOOOJHO ONIEPUPOBATH HOHITHEM MAaTEMAaTHUECKOTO OXKHUIAHNS CITy4aiiHOW BEJIMYMHBI (pacrpeliesieHus),
NPUMEHATh CBOHCTBA MAaTeMaTHYECKOTO OXXKUAAHUS NMPH PELICHWH 3a/1ad, BBIYHCIATH MaTeMaTHYecKoe
OKHJaHne OMHOMHUAIBHOTO U TEOMETPUIECKOT0 pacipeiesIeHui;

CBOGOI{HO OIICPUPOBATh IMOHATUAMU: AUCHCPCUSA, CTAHAAPTHOC OTKIOHCHUC cnyqaﬁHoﬁ BCIINYMHBI,
MIPUMCHSTDH CBOICTBaA AUCTICpCUUN cnyqaﬁHoﬁ BCIIMYHHBI (pacnpez[eneHI/m) IIpU pCIICHNH 3a/1a4, BBIYUCIIATH
JUCTIEPCUIO U CTAHAAPTHOC OTKJIIOHCHHUE TCOMECTPUUICCKOT'0 U OMHOMHUAILHOTO pacnpez[eﬂeHHﬁ;

BBIYUCIISITH BBHIOOPOUHBIE XApaKTEPUCTHKH IO JAHHOM BBHIOOPKE W OICHUBATH XapPAKTCPUCTUKU
TeHEepaIbHON COBOKYIMHOCTH JAaHHBIX MO BBIOOPOYHBIM XapakTepucTHkaM. OIEHHUBATh BEPOSTHOCTU
CO6BITI/II>1 u IIPOBEPATH HpOCTeﬁIHPIe CTAaTUCTUYCCKUC THUIIOTE3HI, IMOJIb3YACh HU3YUYCHHBIMHA
pachpeeieHUsMH.
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