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Pabouas IIporpamMma COCTaBJICHA HA OCHOBAHUHU:

denepanbHBIN 3aK0H «00 oOpazoBanuu B Poccuiickoit denepanmmy No273-D3 o1 29.12.2012 ¢ U3MEHEHUSIMU, B TOM YHCIIC
®3 No371 — D3 ot 24.09.2022.

IIpukassr Munucrepersa npocsemenns Poccurickon denepanyu:

OO0 yTBep)kaeHnH (peaepanbHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHIapTa HAYaJIbHOTO O0IIET0 00pa30BaHus: OT
31.05.2021 No286 (B aeiicTBYrOLIEH pEeIAKIIH)

O06 yTBep)kaeHNH (peepabHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOI'O 001Iero oopa3oBanus: oT 31
Mas 2021 r. Ne 287 (B 1eHCTBYIOLIEH pEIaKIIIM)

OO0 yTBep)kaeHUH (heaepaqIbHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapT CPeIHEro o0uiero oopasosanus: ot 17
Mas 2012 r. Ne 413 (B AeiicTByIOIIEH peIaKIIMH);

06 ytBepxkaeHuu (denepaabHOi 00pa3oBaTEILHOM MTPOTPaMMbI Ha4aJIbHOTO 0011Iero oopa3zoBanus: oT 18.05.2023 Ne 370
(me¥cTByOIIAs peIAKIs)

OO0 ytBepxkaeHuu (enepanbHON 00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 001ero oopazoBanusi: oT 18.05.2023 Ne 371
(me¥cTByOIIAs peIAKIUs)

OO0 ytBepxkaeHuu (enepanbHON 00pa3zoBaTEIbLHON MPOTPAMMBbI CpeIHET0 0011ero oOpazoBanus: oT 18.05.2023 Ne 372
(me¥cTByOIIAs peIaKITIs)

O BHECEHMU W3MEHEHUN B HEKOTOPbIC MpUKa3bl MUHUCTEPCTBA MpocBenieHns Poccuiickoit denepanu, Kacarouumecs
(dhenepanbHbIX 00pa30BaTEIBHBIX MPOrPAMM Ha4aIbHOTO 00IIIET0, OCHOBHOTO 00I1IeT0, CpeIHETo 0011ero 00pa3oBaHus: OT
09.10.2024 Ne 704



[Tonoxxenue o paboueii mporpaMmMe yueOHOro mpeaMeTa, yaeOHOro Kypca (B TOM YUCie Kypca BHEYPOUHOH €SI TETFHOCTH)
MOY CIII Ne83 [entpanbHoro paiiona Bosrorpama»



HOACHUTEJBHAS 3AITUCKA

Pabouass mporpamma yuyebHOro Kypca «Airebpa M Hayala MaTeMaTUYECKOro aHanu3a» 0a30BOTO YpPOBHS IS
obOyvarormuxcst 10 —11 kmaccoB pa3paboTtaHa Ha ocHOBe DeaepalbHOTO TOCYAAPCTBEHHOTO O0OpPa30BaTEIBHOTO CTaHIAPTA
cpenHero oOmiero o0pa3oBaHHsA, ¢ YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBSABISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHMIO, U TpagulUi poccuiickoro oOpaszoBanus. Peanmuzanuss nmporpaMMbl 0O€CIIEUMBAECT OBIAJCHUE KIIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY JUJII CaMOpPa3BUTUS U  HENPEPHIBHOTO 00pa3oBaHUs, IEJIOCTHOCTD
0O0I1IeKYJIbTYPHOTO, TUYHOCTHOTO U MTO3HABATEIBLHOIO PA3BUTHUS IMYHOCTU 00YUAIOIIINXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYSCKOTO aHAIN3a» SBIISICTCS OJHUM M3 HanOoJiee 3HAYMMBIX B IPOrpaMMe CTapIIcH
IIIKOJIBI, TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYMBACT MHCTPYMEHTAJIbHYIO 0a3y IS HM3yYeHHS BCEX ECTECTBEHHO-
HAayYHBIX KypCOB, a C JIPYroil CTOPOHBI, (OPMHPYET JIOTHUECKOEC M aOCTPAKTHOE MBINUICHHE YYallluXCsAd Ha YPOBHE,
HEOOXOUMMOM JIJII OCBOCHHUSI KYpPCOB MH(pOPMATHKH, OOIIESCTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax JaHHOTO Kypca
y4Yalecss OBJIAJICBAlOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMCHHOW HayKH, KOTopas (OpPMYJIHPYEeT CBOHM JOCTHIKCHUS B
MareMaTu4decKkou gopme.

Kypc anreOpbl 1 Hayal MaTeMaTHYECKOI0 aHaJIM3a 3aKJIaAbIBacT OCHOBY JIJIs YCICIIIHOTO OBJIaJACHHS 3aKOHAMH (DU3HKH,
XUMHH, OMOJIOTHH, TTOHUMAHUs OCHOBHBIX TCHJICHIIUN SKOHOMHKH M OOIIECTBEHHOW YKM3HH, IMO3BOJIIET OPUECHTHUPOBATHLCS B
COBPEMEHHBIX IM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPCHHO HCIOJIb30BaTh MX B IMOBCEIHEBHOW XU3HU. B ToXe
BpEMsl OBJIaJICHHE a0CTPAKTHBIMU M JIOTHYECKH CTPOTMMHM MaTEMaTHYCCKMMH KOHCTPYKIHMSIMU Pa3BUBACT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTb  YTBEPXKACHHUS, HCIIOJNB30BaTh O0000IIEHUE M  KOHKPETU3AIMIO,
abcTparupoBaHHe M aHAJIOTHIO, (GOPMHpPYET KpeaTHBHOE M KPUTHUYECKOE MbINUICHUE. B Xo1e m3ydeHus aiareOpbl W Hadal
MaTEMaTHYECKOr0 aHajiM3a B CTapIIed IIKOJE YdYalldecs TIOJIy4YalOT HOBBIM ONBIT pEHICHHWS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHUSI MAaTEMAaTHYECKUX MOJICNICH peallbHbIX CUTYalluid W MHTEPIPETALUN MOJYyUYCHHBIX PEIICHUH,
3HAKOMATCS C TpPHUMEpPaMH MaTeMaTHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HayKe M B HMCKYCCTBE, C BBIIAIONUMUCS
MaTeMaTHYECKHUMH OTKPBITUSIMU U UX aBTOPaMH.



Kypc o6mnanaer 3HaunTeIbHBIM BOCIIMTATENIbHBIM MOTEHIIMAIOM, KOTOPBIN peaan3yeTcsl Kak yepe3 yueOHbIN Marepua,
CIIOCOOCTBYIOMUH (DOPMUPOBAHUIO HAYIHOT'O MHUPOBO33PEHHUSI, TaK U Yepe3 CeruduKy ydeOHOU NeATeTLHOCTH, TPEOYOIIeH
CaMOCTOSITENIbHOCTH, aKKYpaTHOCTH, MPOJIOKUTEIBHON KOHIIEHTpAlMM BHUMAHUSI M OTBETCTBEHHOCTH 3a MOJyYEHHBII
pe3yJIbTar.

B ocnoBe meronuku o0yueHus aiareOpe M HayajgaM MAaTeMaTHYEeCKOTO aHaliu3a JIEXKHUT JeATeTbHOCTHBIA MPUHIIHI
o0yueHus.

Crpyktypa Kkypca «Anredpa ¥ HadajJla MaTEMAaTHYECKOTO aHaJIM3a» BKJIOYAET CIEAYIOIIME COAEpKATEIbHO-
MeTOoJauYecKue JUHUU: «Yucina u BbIYUCHCHUS», «DyHKUMM U Tpapuku», «YpaBHEHUsT U HepaBeHCTBa», «Hauama
MaTeMaTUYECKOr0 aHalIn3a», « MHOXKECTBa U JIOTHKa». Bce OCHOBHBIE COJIEPAKATEIbHO-METOINYECKUE JIMHUN U3y4aloTCs Ha
MPOTSDKEHUU JIBYX JIET 00y4YeHUs B CTaplilei MIKOJIEe, ECTECTBEHHO JOMOIHSS IPYT Apyra U MOCTENEHHO HACKIIAICh HOBBIMU
TeMaMu W pasjaeiiamu. J[aHHBIA Kypc SIBISETCS MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B ceOE COAEpKaHUE HECKOJIbKHUX
MaTeMaTUYECKUX AUCIUILUIMH: ajiredpa, TPUTOHOMETpHS, MaTEMaTUUECKUN aHaIu3, Teopusi MHOXecTB u jp. [lo mepe Toro
KaK ydJaliuecsi OBJaJeBalOT BCE 0oJiee MHUPOKUM MATEMAaTHUUECKUM almapaTtoM, Y HUX MOCIEI0BaTEeIbHO (HOPMUPYETCS U
COBEPUIECHCTBYETCSI YMEHHUE CTPOUTh MATEMAaTHYECKYI0 MOJIENb pEallbHOW CUTyalluu, NMPUMEHSTh 3HAHWS, MOJTYYEHHbIE B
Kypce «Anredpa W Hayajla MAaTeMAaTHUYECKOTO aHajau3a», JUIsl PEIIeHUs CaMOCTOSITENIbHO COpMYyIMPOBAHHOMN
MaTeMaTUYECKOM 3a7ja4uH, a 3aTeM UHTEPIPETUPOBATh MOJTYyUYEHHBIN Pe3yJIbTar.

ConepxaTenbHO-MeTOANYECKasT TUHUSI «YuCia U BBIYUCICHUS) 3aBepliacT (POpMUPOBAHUE HABHIKOB HCIOJIb30BaHUS
JNEWCTBUTEIBHBIX YHCE, KOTOpoe OBLJI0O Ha4aTO B OCHOBHOHM IKoje. B crapmiedi mikojie 0coboe BHUMAaHHE YIEISIETCS
(hOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B Ce0s MCHOJB30BaHUE PA3IUYHBIX (OPM 3amucH
JNEUCTBUTEIBHOTO YHUCJIA, YMEHUE PALMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JI€JaTh MPUKUIKY, OLEHUBATh PE3YJIbTAaT.
OOyuaronyecss MOJTy4YalOT HAaBBIKM MPUOTUKEHHBIX BBIUYMCICHUM, BBITIOJHEHUS ACUCTBUM C YWCIaMM, 3alMCaHHBIMU B
cTaHJapTHOM dhopMe, UCTIOIB30BaHUSI MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAYKEHUM.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO OOYYECHMS B CTApIIEH IIKOJE, MOCKOJIbKY B
KaKJIOM pas3fiesie mMporpaMMbl IIPEIYCMOTPEHO PEIICHHE COOTBETCTBYIOMUX 3a/1a4d. O0yuaromuecs OBIaJeBal0T Pa3IMIHbBIMU
METOJIaMU PEIICHUS 1EJbIX, PAlIMOHAJIBHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JOTApUPMUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB U UX cUCTeM. [lodydeHHbIe yMEHHUS HCMOJB3YIOTCS MPU HUCCIAEAOBAHUM (DYHKIUNA C TOMOIIBIO



IPOU3BOIHOM, PEIICHUU MPUKIATHBIX 3a/lay U 3aJad Ha HaXOXJACHUE HauOOJbIIMX W HAWUMEHBIIUX 3HAYECHUU (DYHKIUH.
JlanHast comepkaTtelbHas JUHUS BKIIOYaeT B ceOs Takke (GopMUpoBaHME YMEHUU BBITIOJNHATH Pacd€Thl Mo (Gopmysiam,
peoOpa3oBaHusl 1ENbIX, PAIMOHATBHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIpaKEHUH,
collepKallluX CTeneHu U Jorapudmbl. braromaps uzydeHuio ainreOpanvyeckoro marepuaia MPOUCXOIUT JajbHeHIee
pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS ydaliuxcs, (OpMUPYIOTCS HABBIKU JEIYKTUBHBIX PAcCy>KICHUM,
paboThl C CUMBOJIbHBIMU (POpMaMU, MPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJC PAaBEHCTB U HEPABEHCTB.
Aunre6pa nipegiaraet 3pHEKTUBHBIE UHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aJlay, HarjsiiHO
JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK sI3bIKa HAYKH.

ConepxarenpHo-MeToqudeckas duHUS «DyHKIMM W TpaduKu» TECHO MEeperuieTaeTcss ¢ APYTMMU JIMHUSIMUA Kypca,
MTOCKOJIBKY B KaKOM-TO CMBICIIE€ 33Ja€T MOCIEA0BATEIbHOCTh U3YUeHUsI MaTepuana. M3yueHrne cTeneHHoM, MOKa3aTelbHOM,
JOTapu(PMUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMN, MX CBONUCTB M IpadMKOB, MCIOJIL30BaHUE (PYHKIMU ISl pElICHUs
3a1a4 U3 JIPYTUX Y4EOHBIX MPEIMETOB U PEaIbHOM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUM W HepaBeHCTB. IIpu 3Tom Oosbliioe BHUMaHHE ynenseTcss (OpPMUPOBAHUIO YMEHHUS BBIPaXaTb
dbopMynIaMu 3aBUCUMOCTH MEXKIY Pa3IUYHBIMU BEIIMYMHAMH, HCCIIEIOBATh MOJyYeHHbIC (DYHKIIMH, CTPOUTHh WX TpaduKH.
Marepuan 3Toi coaepkKaTeIbHON JIMHUY HALICJIEH HA PA3BUTHE YMEHUW U HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaTh 3aBUCUMOCTH
MEXIy BEIUYMHAMHU B Pa3au4HON (opme: aHaTUTHYECKOM, rpaduueckoil u cioBecHOl. Ero usydenwe crnocoOCTBYeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTU K OO0OIIEHUIO M KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHas JnHUS «Hayana MaTeMaTH4YeCKOro aHaiau3a» IMO03BOJISIET CYIIECTBEHHO pacClIMpPUTh KPYr Kak
MaTeMaTUYeCKHX, TaK ¥ MPUKIAAHBIX 33/1a4, JOCTYIMHBIX 00YUYaOIUMCS, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTh HCCIIEIOBATh
U CTpouTh Tpaduku GyHKIUN, ONMPENEesITh MX HAUOOJBIINE W HAUMEHBIINE 3HAUCHUS, BBIYUCIATH IUIOMAIUd GUTYp H
00BEMBI TEJI, HAXOAUTH CKOPOCTH M YCKOPEHUS MpolieccoB. [laHHas coseprkaTenbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJICNIe pealibHbIX CUTYyallui, HaXOKJICHUS HAWIYYIIeTO pEeIIeHUsS B MPUKIAIHBIX, B TOM
YHCJIE COIMATbHO-9KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET PAa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEATUBHOTO MBINLICHUS, (POPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBIICHUS
3aKOHOB MAaT€MaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOydaronmecs y3HaloT O BbIAAIOIIUXCSA pe3yJibTarax, MOJTyYEeHHBIX B
X0J1€ pa3BUTUSI MAaTEMATUKH KaK HayKH, U UX aBTOpax.



ConeprxarenpHO-MeTOAMYECKas TUHUA «MHOKECTBA U JIOTHKa» B OCHOBHOM IIOCBSIIEHA MIEMEHTAM TEOPUU MHOKECTB.
TeopeTnko-MHOKECTBEHHBIE TPEICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHUKU M TpeiaraloT HamOolee
YHUBEPCATbHBIA SA3BbIK, OOBEIUHSIONIMI BCe pa3felbl MaTeMaTUKH H €€ TNPUIIOKEHUM, OHU CBA3BIBAIOT pa3HbIC
MaTeMaTU4YECKUE NUCIUIUIMHBI B eIuHOe Lenoe. [109ToMy BaXHO JaTh BO3MOXKHOCTBH IIKOJIBHUKY ITOHUMAaThb TEOPETHKO-
MHOYXECTBEHHBIN S3bIK COBPEMEHHON MAaTEMAaTUKU U UCIIOJIB30BATh €T0 JUIs BEIPAXKEHUSA CBOUX MBICIIEH.

B kypce «Auredbpa M Hayaja MaTEeMAaTUYECKOrO aHajIM3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI MaTEMaTHYECKOIO
MOJCIIMPOBAHUS, KOTOPbIE MPU3BaHbl C(HOPMHUPOBATH HABBIKM MOCTPOEHHUS MOJIENEH pealbHBbIX CUTYyallil, UCCIEIO0BAHUS
ATUX MOJIENIEH ¢ MOMOIIBIO ammnapaTta aareOpsl 1 MaTEMaTUYECKOTO aHaju3a U MHTEPHPETAlUU MOJYyYEHHBIX PE3YyJbTaTOB.
Takue 3a1aHus BIUICTECHBI B K&XKIBIM U3 Pa3/ielIoB IPOrpaMMBI, IIOCKOJIBKY BECh MAaTEPHUAII Kypca IIUPOKO UCIIOIb3YETCs U1
pelleHusl MpUKIaaHbIX 3anad. [Ipu pemeHun peanbHbIX NPAKTHUECKUX 3a]ad y4dallluecss pa3BUBAIOT HAOII0AATEIbHOCTH,
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJb30BaTh AHAJIOTHIO, 00O0OIIATh M KOHKPETU3UPOBATH
npobiemy. JledarenbHoCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX 3a/1a4 OPraHu3yeTcs B MPOLIECCE U3YUCHHS
BCEX TEM Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha M3ydeHHe Kypca anreOpsl ¥ Hadal MaTeMaTHUEeCKOTO aHalin3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 Yaca B
Henento B 10 kiacce u 3 yaca B Henelnto B 11 kiacce, Bcero 3a 1Ba roga o0ydyenus — 170 yacos.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOH, TMPOILEHTHI, OCCKOHEYHBIC MEPHOAMYECKHUE IPOOH.
ApudmeTrueckue onepamnuy ¢ parroHaIbHBIMU YUCIaMHU, peoOpa30BaHUs YUCIOBBIX BhlpakeHUi. [Ipumenenue apobei u
IIPOLICHTOB U1 PELLIECHUS IPUKIIAIHBIX 3a/1a4 U3 Pa3JIMUYHbIX OTPACIICH 3HAHUN U PEaJIbHON KU3HHU.

JleiicTBuTeNbHBIE UyKciia. PalimoHanbHbIe U UppalMOHANIbHBIE Ynciaa. ApU(METUYECKHUE ONepalii C ACHCTBUTENbHBIMU
yucnamu. [IpubnmxE€HHbIE BEIUMCIIEHNUS, TPaBUila OKPYTJICHUS, TPUKUKA U OLIEHKA Pe3ysibTaTa BRIYMCICHUH.

Crenensb ¢ uenslM nokasareneMm. CrangaptHas (opMa 3arnucu AeUCTBUTEIBHOrO YKcia. Vcnonb3oBaHue moaxoasmei
(bopMbI 3anMCH JEHCTBUTENBHBIX YHCEN IJIS1 PELICHHS] MPAKTUYECKUX 3a/1a4 U MIPEICTAaBICHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaibHOM cTeneHu. JlelicTBus ¢ apuMEeTHYECKUMU KOPHSMU HaTypaJIbHOM CTEIEHHU.

CuHycC, KOCUHYC ¥ TAaHT'€HC YUCJIOBOI0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, ApKTAaHIE€HC YUCIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHU. OCHOBHBIE TPUTOHOMETpHUUECKUE (POPMYJIBI.

YpaBHeHuUE, KOpEHb ypaBHEHMs. HepaBeHCTBO, pellieHre HEpaBEHCTBA. MeTo1 HHTEPBAJIOB.

Pelenue nuenbix U 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUIO0 MaTEeMaTHYECKUX 3ajlad M 3aJa4 U3 pa3InyHbIX o0JacTel HayKu U
pEabHOM KU3HU.

DYyHKIUHN U TPaPUKHU

OynKIuMs, crocoOsl 3aaanus pyHkimu. ['padbuk ¢pyHkinuu. Bzaumuo o6paTabie QyHKIIHH.



Ob6uacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHu# ¢yHkuuu. Hymu ynkuun. [IpomexyTku 3HakonoctossHCTBa. UETHBIE U
HEYETHBIE (PYHKIINU.

Crenennas QpyHKIMS C HATypaldbHBIM M IIeNIbIM MoKazateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-0U
CTEIICHHU.

TpuronomeTrpudeckas OKpy>KHOCTb, OIIPEJIETICHUE TPUTOHOMETPUUECKUX (PYHKIIMH YMCIOBOTO apryMEHTAa.

Hayana mareMaTH4ecKOro aHAIU3a

ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUs TOCIEA0BATENBHOCTEN. MOHOTOHHBIE IIOCIIE0BATEIBHOCTH.

Apudpmernueckass U reomerpuueckas mporpeccud. beckoHeuHo yObIBaromias reomerpuueckas mnporpeccus. Cymma
OecKOHEYHO yObIBarollel reoMeTpuueckoil nmporpeccun. @opMyna cloKHBIX MPOLUEHTOB. Mcnonb3oBaHue MPOrpeccuu s
peLIEHNs peallbHbIX 3a/1a4 IIPUKIIAHOIO XapaKTepa.

MHoKecTBa M JIOTUKA

MHO»XeCTBO, onepanyu HaJa MHOXKecTBaMH. Jluarpammel Oiniepa—BenHa. [Ipumenenne TeopeTHKO-MHOKECTBEHHOTO
anmnapara Jiyisl ONMCAHMsI peajbHbIX MTPOLIECCOB U SBJICHUM, TPU PELICHUU 33]1a4 U3 APYTUX yYeOHBIX IPEAMETOB.

Omnpenenenne, TeopeMa, CIeICTBUE, T0Ka3aTEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO mpcaMmeTa «Maremartuka» JOJIDKHO oOecrneynBaTh JOCTHKCHHUC HA YPOBHC CPCIAHCTO O6HIGFO
O6p8,30BaHI/I}I CIcayromux JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6pa30BaTeJ'II>HBIX PE3YIILTATOB!:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOTO TipeaMeTa «MaTeMaTukay XapakTepu3yroTCs:

I'pasktaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UITMK OOYYaIOIMIErocss KaK aKTUBHOTO M OTBETCTBEHHOI'O YICHA POCCHUKCKOTO
oO1ecTBa, IMPEJACTaBICHUEM O MaTeMaTHYECKMX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
rpakJIaHCKOTo oOImiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHHEM B3aUMOJIEHCTBOBATh C COIIMAJBLHBIMA HHCTUTyTaMU B
COOTBETCTBUHM C UX (PYHKIMSIMU U HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON MIACHTUYHOCTH, YBAXKEHHUS K MPOILUIOMY M HACTOSIIEMY POCCUUCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K JIOCTHXKECHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCHUMCKOM MaTeMaTHYECKOU
IIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JOCTHUKEHUN B IPYTHX HayKaX, TEXHOJIOTUSX, c(hepax SIKOHOMHUKHU.

JIyXOBHO-HpPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTENH POCCUIMCKOTO Hapo/ia; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO
MOBEJICHUS, CBI3aHHOIO C MNPAKTUYECKUM IMPUMEHECHHEM JIOCTHKCHUU HAyKH M JICSATEIBHOCTHIO YYEHOIO; OCO3HAHUEM
JUYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy MyIIETO.

DCTEeTUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIOYasl ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCHPUMMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®du3n4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEMaTHYECKHWE 3HAHHUS B MHTEpPEcax 370pOBOTO U Oe3omacHOro obOpasa
KWU3HU, OTBETCTBEHHOI'O0 OTHOIIECHUS K CBOEMY 3J0pPOBbIO (370pOBOE MHUTaHUE, COAJaHCUPOBAHHBIM PEXKHUM 3aHATUM U



OTIpIXa, peryjspHas (usuyeckass akTUBHOCTH); (PU3MUECKOrO COBEPLICHCTBOBAHMS, IPU 3aHATHSAX CIIOPTUBHO-
03J0POBUTEIBHOU AEATEIBHOCTBIO.

TpyzoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYyJy, OCO3HAHHEM LIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K PA3NIUYHBIM chepam NpodecCHOHATbHON
JESITEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOp OyAylleil
npoecCUM U Ppeann30BbIBATH COOCTBEHHBIC JKU3HEHHBIE IUIaHbl; TOTOBHOCTbIO U CIOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa3oBaHUIO M CamMOOOpPA30BAaHUIO HA MPOTSHDKEHUM BCEH >KU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHHUH
MIPAKTUYECKUX 3a/1a4 MATEMAaTUYECKOW HAIIPABJIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBIO 3KOJOTMYECKOM KYJIbTYPhl, IOHUMAHUEM BJIMSHHUS COLMAIBHO-3KOHOMHYECKHUX IPOLIECCOB Ha
COCTOSIHME IIPUPOIHOM U COLUAIIBHOMN Cpelibl, OCO3HAHNUEM ITI00AJIBHOTO XapaKTepa dKOJIOTMYECKHUX MPpOo0sIeM; OpUEeHTaUeEH
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HAHUW JIJIsl pEelIeHUs 3a/1a4 B 00JACTH OKPY’KAOIIEH CpeJibl, INIAHUPOBAHUS MOCTYIKOB U
OLIEHKH MX BO3MOXHBIX IMOCIEACTBAN I OKPYKAIOWIEH CPEJIbI.

ITenHoCTH HAYYHOIO ITO3HAHUA:

c(OPMUPOBAHHOCTHI0 MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U OOIIECTBEHHOM
MPAKTUKH, MOHMMAaHWEM MAaTeMAaTHYeCKOW HayKh Kak cgepbl YelIOBEUECKOW MAESTENbHOCTH, ATAloB €€ pa3BUTHS U
3HAYMMOCTH I Pa3BUTHS LHUBUIN3ALMH; OBIAJCHUEM S3bIKOM MAaTEMATHUKHA U MAaTEMATUYECKOM KYJIbTYpOU KaK CPEACTBOM
ITI03HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYIO U MUCCIIEIOBATENBCKYIO AEATEIbHOCTD HUHANBUAYAIBHO U B IPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPpaMMBI yueOHOTO mpenMera «MartemaThka» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OClUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OelUCmEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OCtCMEUIMU.



1) Vhusepcanvruvie noznasamenvnvie oeiicmeus, obecneuusarom hopmuposarue 6A308blX KOSHUMUBHBIX NPOUECCO8
ooyuaiowuxcs (oceoenue memooo8 NO3HAHUS OKPYAHCAIOWE20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCIe008AMENbCKUX Onepayul,

YMeHull pabomams ¢ uH@opmayueti).
ba3oBbie Jornueckue neiCTBUS:

BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
HOHATUAMY; (POPMYIMPOBATH OINpPEAEICHUS TOHATUM; yCTaHABIMBATh CYLIECTBEHHBIM INMpPHU3HAK KiAacCU(pUKALUH,
OCHOBaHMS J1s1 0000IIEHHS U CPAaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (hOPMYJIMPOBATh U MPEOOPa30BbIBATh CYKICHUS: YTBEPIAUTEIbHBIE U OTPULATEIbHBIEC, €AUHUYHBIC,
YaCcTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NMPOTUBOpEUMs B (pakTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; IPEJIaraTh KpUTEPUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JenaTh BBIBOJABl C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIIOUCHUH 10 aHAJIOTUH;

OPOBOJUTH CaMOCTOSITENIBHO JOKA3aTelbCTBA MaTEMaTHYECKUX YTBEPKIACHUN (MpsMblE M OT IPOTHUBHOIO),
BbICTpauBaTh apryMEHTAlUIO, IPUBOAUTH MPUMEPHI U KOHTPHPUMEpPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBI;

BBIOMPATh CHOCO0 pelieHust yueOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HNOAXOSIINN ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccinenoBarenbCKue ICHUCTBUA:

MCIIOJIb30BATh BOMPOCHI KaK MCCIIEI0BATENHLCKUI HMHCTPYMEHT TO3HAHUS; (POPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE
IPOTUBOpPEUHE, MPOoOIEeMy, yCTaHABJIMBATh UCKOMOE M JaHHOE, ()OPMUPOBATh TUIOTE3y, apTyMEHTHUPOBATh CBOIO
MO3ULIMI0, MHEHUE;

MPOBOJIUTH CaMOCTOSITENIbHO CIJIAHUPOBAHHBINA DKCIIEPUMEHT, HWCCIICIOBAHUE IO YCTAHOBICHHUIO OCOOCHHOCTEU
MaTeMaTUYeCKOro OOBEKTa, SBJICHMSI, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMUY;



e CaMOCTOSITENBHO (opMylMpoBaTh O0O0OIIEHUS U BBIBOJABI MO pe3yJibTaTaM MPOBEAECHHOTO HaOIIOJCHUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

e TMPOTHO3MPOBATH BO3MOXXHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIJIBUTATH MPEATIONOKECHHS O €T0 Pa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ nuandopmariueii:

e BBIBIIATH A€PUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA HA BONPOC U JJIs PEIICHUS 3a]auH;

e BBIOMpaTh WHGOPMAIMIO W3 WCTOYHUKOB PA3IWYHBIX THUIIOB, AaHAJIM3UPOBAaTh, CHCTEMATH3WPOBATh U
HHTEPIPETUPOBATH HHHOPMAITHIO PA3TUIHBIX BUIOB B (OPM IIPEICTABICHHUS,

e CTPYKTYypUpOBaTh HH(MOPMAIIUIO, IPEJICTABIATH €€ B pa3IMYHBIX (hopMax, UILTIOCTPUPOBATH Tpaduuecky;

e OIIEHUBATh HAJIEKHOCTH MHPOPMAIIMU 110 CAMOCTOATEIHEHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VuuseepcanvHvie KOMMYHUKamueHwvle Oelicmeus, 00ecneuusarom c@OoOpMUpoOBaHHOCb COYUANbHLIX HABLIKOS

00YyYaAIOUUXCHL.

OO61ienue:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKIACHHS B COOTBETCTBUU C YCIOBUSMU W IIENSIMU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy PEIICHUs
3aJ1auyv, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

e B XO0Ie OOCYXIEHHS 3alaBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMOW TEMbI, TPOOJEMBI, periacMoi 3amayw,
BBICKA3bIBaTh MWJICW, HAICJICHHBbIC HA TOUCK PEIICHUS; COMOCTaBIATH CBOM CYXKIEHHUS C CYXICHUSMHU APYTHX
YYaCTHUKOB JIHAjiora, OOHAPY>KMBATh pa3iU4he W CXOJCTBO TMO3WIMKI; B KOPpPEKTHOH Qopme (HOopMyIupoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

e TMPEICTABJIATH PE3yJbTAThl PEIICHUS 3aa4M, SKCIICPUMEHTA, MCCIICIOBAaHUS, MMPOCKTA; CaMOCTOSATEILHO BBIOMPATh
(dbopMar BBICTYIUICHHSI ¢ YIETOM 3a/1a4 IPE3ECHTAINN U 0COOCHHOCTEH ayTUTOPHH.

CoTpyAHUYECTBO:

e TIOHMMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYaJbHOW pabOTHI MPH pPEIICHUN YYEOHBIX 3ajad;
PUHUMATH 11eJTb COBMECTHOM JIEATECILHOCTH, TUTAHUPOBATH OPTaHU3AIIUI0 COBMECTHOM pabOTHI, pacIpeIeisaTh BUIbI
paboT, 10roBapuBaThCs, 00CYkIATh MPOIIECC U PE3yIbTaT paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;



e yYacTBOBaTh B IpynmnoBbIX (opmax padoTbl (0OCykaeHHs, OOMEH MHEHHMH, «MO3TOBbIE INITYPMbD» U HWHBIC);
BBITIOJIHSTh CBOIO YacTh PaOOThI M KOOPAMHHPOBATH CBOM JCHCTBUSA C APYTUMHU 4WiICHAMU KOMAHJbI; OICHWBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIHMIA MPOAYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuie oeticmsus, obecneuusaom GopmuposaHue CMulCl08blX YCMAHOBOK U HCUSHEHHBIX

HABbIKOG TUYHOCMU.

CamoopraHuzanus:

COCTaBIISATh IUJIaH, QJITOPUTM PEIICHUS 3aJlaud, BBIOMPATh CMOCOO PEIICHHS C YYETOM MMEIOIIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN ¢ YUYETOM HOBOUM MH(OpMAIIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TO3HABATENHHON pedIeKCUM KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUA U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB; BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOollecca U pe3ysibTaTa peIieHus
MaTeMaTUYECKON 3a4auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4l, BHOCUTh KOPPEKTUBBI B JEATECIbHOCTD
HA OCHOBE HOBBIX O0OCTOSATENBCTB, JAHHBIX, HAMJICHHBIX OIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa €U M YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKEHUS WM HETOCTHKCHUS
PEe3yJIbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anrebpa v Hayajla MaTEMaTUUYECKOTO aHAJIN3a» Ha YPOBHE CpeHEro oliero oopa3oBaHus
JOJKHO 00ECTIEYNBATh JOCTHKEHHUE CIIEIYIONTUX MPEIMETHBIX 00pa30BaTebHBIX PE3YIbTATOB:

10 KUIACC

Yucja v BLIYUCJICHUA
OnepupoBaTh MOHITUSMU: PAIIMOHAIBHOE U IEUCTBUTEILHOE YUCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOH, MPOLICHTHI.
Brinonuats apudpMeTnueckue onepauy ¢ paldoHaJIbHbBIMU U JeHCTBUTEILHBIMU YUCIaMU.



BoInonHsaTh NpuOIMKEHHBIE BHIYMCIICHHS, UCIIONIb3Ysl MIpaBujia OKPYTJEHUs, ejaTh MPUKUIKY U OIEHKY pe3yibTaTa
BBIUYHCJICHUU.

OnepupoBaTh MOHATHUSMH: CTEICHHb C IEJBIM IMOKa3aTelIeM; CTaHmapTHas (opma 3amucy ACHCTBUTEIBHOTO YHWCIIA,
KOpPEHb HAaTypajJbHOM CTENMEeHH; HCIOJb30BaTh MNOIXONAILYI0 (OpMYy 3amuch JACHCTBUTEIBHBIX YHCEN [UJISl PEIICHHUS
MPaKTUYECKUX 33714 U MPEACTABICHUS TaHHbIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCHHYC W TaHT'€HC MPOU3BOJIBHOIO YTJja; MCIOJIb30BaTh 3alHUCh MPOU3BOJIBHOTO
yTJia 9yepe3 o0paTHbIC TPUTOHOMETPUYECKHE (PYHKITHH.

YpaBHeHHs 1 HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€J10€, pallMOHATIFHOE, UPPALIMOHATBLHOE YpaBHEHHE,
HEPaBEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BrImmoHATE ipeoOpa3oBaHus TPUTOHOMETPUYECKUX BEIPAKCHUN U PEIIaTh TPUTOHOMETPUYECCKUE YPABHCHHMSI.

BrITOMHATE TIpeoOpa3oBaHus IEIBIX, PANMOHATBHBIX W WPPANMOHATLHBIX BBIPAKCHUN W peniaTh OCHOBHBIC THIIBI
IIEJIBIX, PAIMOHATBHBIX U UPPAIMOHATBHBIX YPABHCHUH U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS 1 HEPABEHCTBA IS PEIICHUS MaTeMaTHUYEeCKUX 3a71a4 ¥ 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U
pEATIbHOM KU3HMU.

MoaenupoBaTh peallbHbIC CUTYaIlUH Ha SI3BIKE aJIreOpPbl, COCTABIIATH BRIPAXKCHUS, YPAaBHCHHUSI, HEPABEHCTBA 110 yCIIOBUIO
3aJ1ayu, UCCIICIOBATh TOCTPOSHHBIC MOJICIH C UCITOIH30BAHUEM alllapaTa ajreOphl.

DOyHKUUM U TpaduKku

OrnepupoBaTh MOHATHAMHU: (QYHKIHS, CHOCOOBI 3alaHusl (YHKIIMH, OOJACTh ONMpPEACICHUS W MHOXECTBO 3HAUCHUU
bynkumn, rpaguk GyHKIINN, B3aUMHO 0OpaTHbIE (PYHKITUH.

OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEUETHOCTH (DYHKIIUH, HYJIA (DYHKITHH, IPOMEKYTKH 3HAKOITOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMM 715 pelieHUs YpaBHEHUH.

Ctpouth U uHTaTh TpaQUKU JIUHEHHOW (YHKIHMH, KBAJAPATUYHOW (YHKIMH, CTENEHHON (YHKIIMU C IEIbIM
MOKa3aTeJIeM.

Hcrnonp3oBath rpaduku GyHKIWH 71 UCCIEAOBAHHUS IMPOIECCOB M 3aBUCUMOCTEH NPH PEIICHWU 3a7ad W3 JIPYTUX
y4eOHBIX MPEMETOB M PealTbHOM KU3HU; BEIPAKATH (POPMYIJIaMH 3aBUCHMOCTH MEXTy BETUIMHAMMU.



Hauvana mareMaTH4ecKOro aHajau3a

OnepupoBaTh MOHATUSMH: TTOCTIEAOBATEILHOCTD, apu(PMETHIECKasT U TEOMETPUIECKast TPOTPECCHH.

OnepupoBaTh MOHATUSIMH: OCCKOHEYHO YOBIBAIOIIASI TE€OMETPUYECKas MPOTPECCHs, CyMMa OECKOHEYHO YOBIBAIOIICH
r€OMETPUYECKOMN MPOrPECCUHU.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MMPOTPECCUM JI PEIICHUS pealibHbIX 3a/1a4 MPUKIIAHOIO XapaKTepa.

MHo:kecTBa M JIOTUKA

OnepupoBaTh MOHITUSMU: MHOXKECTBO, OTIEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapaT Jig ONMCAaHUsS PEAIbHBIX MPOLIECCOB U SIBJICHUW, NIPU PEIICHUU
3a/1a4y U3 JPYruxX y4eOHbIX MPEIMETOB.

OnepupoBath MOHATUAMHU: OINIPEIEIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
MHo)kecTBa palMOHAIIbHBIX U
JNIEUCTBUTENLHBIX YHCcEll. PamoHaabHbIe 14 1 https://m.edsoo.r/KYG7NZURY
ypaBHEHHUS U HEPABEHCTBA
Oyukuuu U rpaduku. CTeneHsb ¢ HeIbiM
YHI rpag t 6 https://m.edsoo.ru/ESM1F56M3
MoKa3aTesiemM
A i —Olii )
pHgMeTHHCCKIit KOPEHb N—Olf CTENCHH 18 1 https://m.edsoo.ru/W2CV80O370
UppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMysl
TpUroOHOMEeTpuu. TpUroHoMeTpuyecKkue 22 1 https://m.edsoo.ru/ WNOES6GMP
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 5 https://m.edsoo.ru/0INY8KYRU
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
P ’ B ’ 1 3 1 https://m.edsoo.ru/SEBER9VKS5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

ITOYPOYHOE INIAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

MHOk€eCTBO, OIepaluy HaJl
MHOK€CTBaMH. J{narpamMmbl
Diinepa—Benna

https://m.edsoo.ru/HUOLULGL9

PanmonannHBIC YKCIA.
O6I)IKHOBCHHI)I€ " OJCCATUYHBIC
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MepUOANYECKHE 1podu

ApudmeTrueckue ornepaium ¢
panroHaTFHBIMU YUCIIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPa)KCHU I

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUS
MPUKIAAHBIX 3aa4 U3 Pa3JIMYHBIX
oTpacieil 3HaHUW U pealbHOU
KHU3HU

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUSI
MPUKIAAHBIX 3a1a4 U3 Pa3IMYHBIX
oTpacieil 3HaHUW U peabHOU
KHU3HU

JleficTBUTENIbHBIE YHUCIIA.

https://m.edsoo.ru/37WASYES4

https://m.edsoo.ru/8JYFUB5M4

https://m.edsoo.ru/PFOU2V 681

https://m.edsoo.ru/MHOTOXN3E

https://m.edsoo.ru/P3JPHCEMO



https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0

Panmonanbuble 1
HWppalMOHAIIbHBIC YKCIia

Apudmernueckre onepanum ¢
JeCTBUTEIILHBIMU YHCIIAMHU

[TpuOnuxEHHBIC BRIYUCIICHUS,

MpaBWJIa OKPYTJICHUS, IPUKU]IKA U

OIICHKA pE3yJibTaTa BBIYMCIICHUM

ToxmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHUs

https://m.edsoo.rue/IMQWZ24T1

https://m.edsoo.ru/JFSKM11EJ

https://m.edsoo.ru/VA4VH6PID

10

11

VYpaBHEHHE, KOPEHb YPABHEHUS

HepasenctBo, perienue
HEpaBEHCTBA

https://m.edsoo.ru/KFDEBHI7I

https://m.edsoo.ru/83KWSU6M4

12

13

14

15

16

Merton nHTEpBANIOB

Pemrenue nensix u ApoOHO-
palMoOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

KonTponbHas pabota mo Teme
"MHO»X€eCTBa pallMOHAJIbHBIX U
JIEHCTBUTEIILHBIX YHCEIT.
PanmionansHbie ypaBHEHHS 1
HEpPaBEHCTB"

OyHKIMSA, CIOCOOBI 3aJaHUS
¢byHkuuu. Bzaumao obpaTtHbie
byHKIIUN

I'paduk pynkumu. O61aCcTh
OIpeJIeIeHUs] © MHOKECTBO
3HayeHuil pynkuuu. Hymu
¢ynkuuu. [IpomexyTku

https://m.edsoo.ru/EIXGRN3D0O

https://m.edsoo.ru/1SCWMJUIR

https://m.edsoo.ru/T95VYRBXM

https://m.edsoo.ru/LUY75YGCX

https://m.edsoo.ru/KN7K4I8VC



https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC

3HaKOIIOCTOAHCTBA

17

18

YeEtHble 1 HeUETHBIC (PYHKITUN

CreneHsn C 1EIBIM IT0KA3aTEIEM.
CrannmaptHas popma 3anucu
JIEACTBUTEILHOIO YHUCIIA

https://m.edsoo.ru/TCHOJ9UPK

https://m.edsoo.ru/7TS62DZBQ

19

Hcnonp3oBaHue mMoaxoasamei
(hOpMBI 3amHCH IEHCTBUTEIBHBIX
YUCEI JIS PEeIICHUS
MPAaKTUYECKHUX 3a/1a4 U
MPEACTABICHUS JaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

Crenennast yHKIUS C
HATypaJbHbIM U LIEJIBIM
nokasareiyieM. E€ cBolicTBa u
rpaduk

https://m.edsoo.ru/13LJ50GEE

21

22

23

Apudmerndecknii KOpeHb
HATypaJbHOW CTENIEHU
Apudmernueckuit KOpeHb
HaTypaJbHOMN CTENIEHU
CaoiicTBa apu(pmMeTHyecKoro
KOPHSI HaTypaJIbHOW CTEIIEHH

https://m.edsoo.ru/7TCVYEVAV7

https://m.edsoo.ru/KQOBCYHL5Y

https://m.edsoo0.ru/I69L4JVYQ

24

25

26

CaoiicTBa apu(pMeTHyecKoro
KOpHSI HaTypaJIbHOM CTEIEHU
CoiicTBa apupmMeTHuecKoro
KOPHSI HaTypaJIbHOW CTEIIEHH
JleiicTBus ¢ apupMeTHIECKUMU
KOPHSIMH N—OH CTENIEHU

https://m.edsoo.ru/77PFLCQ8N

https://m.edsoo0.ru/G5SWZ3RWF

https://m.edsoo.ru/KBGV9J41B

27

JleiicTBus ¢ apupMeTHIECKUMU
KOPHSIMU N—OW CTENEHU

https://m.edsoo.ru/YG9QJLHAI



https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI

JleticTBus ¢ apuMeTHIeCKUMU

28 . https://m.edsoo.ru/3MIGAHQSM

KOPHSIMU N—OM CTENEHU
eificTBUA ¢ apu(pMeTHIECKUMU

29 A Ij (1) https://m.edsoo.ru/3MOROG1D3

KOPHSIMU N—OW CTETIeHU
elicTBUA ¢ apu(pMeTHUECKUMU

30 A Ij ¢ https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMU N—OU CTENEHU
Pemenne nppanoHanbHbIX

31 . https://m.edsoo.ru/NXMGYF8I5
YpaBHEHUI U HEPABEHCTB
Pemrenue uppanmoHaabHBIX

32 Vpp H https://m.eds00.ru/OWXJFVOG]J
ypaBHEHU U HEPABEHCTB
Pemienue nppanyoHaabHbIX

33 . https://m.edsoo.ru/T66K2RMY 5
YpaBHEHUI U HEPABEHCTB
Pemrenue uppanoHaabHBIX

34 Mppatt hitps://m.edsoo.ru/OA INAWLIO
ypaBHEHUI U HEPABEHCTB
Pemrenue uppanmoHaabHBIX

35 Vpp 1 https:/m.edsoo.ru/HWHUD2NNC
ypaBHEHUI U HEPABEHCTB
CaoiicTBa 1 rpauk KOpHs n-oi

36 pad p https://m.edsoo.ru/1E25E18SD
CTENEHU
CaoiicTBa 1 rpaguK KOpHsI n-oi

37 https://m.eds0o.ru/QNZB9V7GS
CTEIEHU
KonTponbHas pabota mo Teme
"ApudmMeTndecKuii KOpEHb N—OH

38 pup p https:/m.eds00.1ru/Q1KQCUC4D
creneHu. MppannoHanpHble
YpaBHEHUs U HEpAaBEHCTBA"
CuHyc, KOCHHYC M TaHTE€HC

39 y y https://m.edsoo.ru/CPX3082P7
YHUCJIOBOT'O apryMEHTa
CuHyc, KOCHHYC M TaHTE€HC

40 y y https://m.edsoo.ru/KEQV00CZZ

YHUCJIOBOT'O apryMCHTAa



https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ

41

ApKcHHYC, apKKOCUHYC U
apKTaHI'€HC YMCIIOBOI'O apryMeHTa

https://m.edsoo.ru/FOAWH45BG

42

43

44

45

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YMCJIOBOIO apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIpe/ieTICHHE
TPUTOHOMETPUUECKUX (PYHKIIMH
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, ONpe/ieJIeHHE
TPUTOHOMETPUUECKUX (DYHKIMH
YHCIOBOTO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUYECKHE
dhopMyIibI

https://m.edsoo.ru/N4889EZ8R

https://m.edsoo.ru/5SZT2FBB9

https://m.edsoo.ru/YYZPF36KN

https://m.edsoo.ru/ISF5RJI3N

46

47

48

OCHOBHBIC TPUTOHOMETPUYCCKHUEC
(bopMyIIbI
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl
OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopmybl

https://m.edsoo.ru/SC5U397F9

https://m.edsoo.ru/918HYTGCO

https://m.edsoo.ru/C9TMKQF48

49

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKUX
BBIPa)KCHU I

https://m.edsoo.ru/9IMO0AFCO

50

51

IIpeoOpaszoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKCHU I

IIpeoOpasoBanue
TPUTOHOMETPHUYECKHUX

https://m.edsoo.ru/LTBOUHA4F

https://m.edsoo.ru/BOK9K8FGV



https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F
https://m.edsoo.ru/BOK9K8FGV

BBIPAKCHUIN

52

53

54

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKCHUI

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHU I

Perienue TpUroHoMeTprUUECKUX
ypaBHEHUH

https://m.edsoo.ru/VM9110N5V

https://m.edsoo.ru/GNKNPMR 1U

https://m.edsoo.ru/56K85EHZU

55

56

57

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUI

Perienue TpUroHOMeTpHUUECKUX
ypaBHEHUH
Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

https://m.edso0.ru/6XXPVVIXA

https://m.edsoo.ru/LEPISYY4W

https://m.edsoo.ru/MUSCZXE6Q

58

59

60

Pemrenne TpuroHoMeTpu4EeCKuX
YpaBHEHUI

PelreHne TpUroHOMETPUYECKUX
YpaBHEHUN

O00011eHue 110 TeMaM

"OCHOBHBIE TPUTOHOMETPUUYECKUE

¢dopmynsl. Tpuronomerpuyeckue
ypaBHeHus"

https://m.edsoo.ru/HPKOF4KJP

https://m.edsoo.ru/FNX4E5LUC

https://m.edsoo.ru/796P4UYBR

61

KonTponbhas pabota no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/RCOOETONA



https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA

62

HroroBast KOHTpOJIbHAS paboTa /
Bceepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/OINT7D2Q5

63

O0001menue, cucTeMaTH3aUs
3HaHUH 3a Kypc areOpbl 1 Havyas
MaTeMaTudeckoro anammsa 10
Kjiacca

https://m.edsoo.ru/BO3X694VF

64

Apudmernueckas u
reoMeTpuYecKasl Iporpeccuu.
Hcnons3oBanue nporpeccuun 1uist
pellIeHns peabHbIX 3a7a4
IPUKIIQJHOTO XapakTepa

https://m.edsoo.ru/2T49MHHH9

65

beckoneuno yobIBaromias
reOMETPHYECKas! POTPECCHSL.
CymMma 6eckoHeuHO yObIBaroIei
Ir€OMETPUYECKON ITPOTrPECCUU

https://m.edsoo.ru/FSN2ANA4G

66
67

cDOpMy.]'IEl CJIOKHBIX ITPOLUCHTOB

cDOpMy.]'IEl CJIOKHBIX ITPOLUCHTOB

https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA

68

O0006111eH1E, CUCTEMATH3AIIHS
3HAHUM 32 Kypc aiareopbl 1 Havail
MaTeMaTudeckoro ananmmsa 10
Kjacca

https://m.edso00.ru/2193BZ0Q4A

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
10 KJIACC
Kox . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero o01ero
NMPOBEPAEMOro oBpasoBanus
pe3yJbTarTa
1 Uuncna 1 BEIUUCICHUS
1.1 OnepupoBaTh MOHATUSIMH: PAIMOHAILHOE U JCHCTBUTEIHLHOE YHMCIIO, OOBIKHOBEHHAS M JIECATUIHAS APOOb, TPOIICHTHI
1.2 BrimonusaTe apudMeTrueckue onepariu ¢ paiuoHaIbHBIMU U IEUCTBUTEIILHBIMU YUCTIAMH
13 BeimonHsaTe npuOImKkEHHBIC BBIUYMCICHUS, UCIIOIB3Ys MpPaBHJIa OKPYIJICHHS, JeNaTh MPUKUIKY W OILEHKY pe3yJibTara
. BBIUHCIICHU N
OnepupoBaTh MOHATUSMU: CTENIEHB C IIENBIM MOKa3aTeleM, CTaHIapTHas opMa 3aMucu AeHCTBUTEIHLHOTO YUCIIa, KOPEHb
1.4 HaTypaJlbHOM CTEMEHU; UCTIOIB30BaTh MOAXO/ISIIYI0 (JOPMY 3alUCH JEHCTBUTEIBHBIX YMCEN IS PEIICHUS MPAKTHYECKUX
3a71a4 U IIPEACTaBICHUS JaHHBIX
15 OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOTO YIJa; UCIOJIb30BATh 3alMCh MPOU3BOJIBLHOIO yria
' yepe3 oOpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH
2 YpaBHEHHUS U HEPABEHCTBA
1 OnepupoBaTh MOHATUSIMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIE€JIO€, PAlMOHAIIBHOE, UPPALMOHAIBHOE ypaBHEHUE,

HEPABCHCTBO, TPUT'OHOMETPHUICCKOC YPABHCHUC




2.2 BrinonusaTe npeodpazoBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHHUI U peliaTh TPUTOHOMETPUYECKUE YPAaBHEHHS

)3 BrImonHATh peoOpa3oBaHus MEbIX, PAIIMOHATBHBIX W HPPAIIMOHATBHBIX BBIPAXKCHUN U PEIIaTh OCHOBHBIC THUIIBI IIEIIBIX,
' paloHaIbHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB

54 [TpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUJISl PEIICHHs] MaTeMaTHUECKUX 3aJad M 3a/1a4y U3 pa3IU4HbIX 00JacTeil HAyKu U
' pEabHOM KU3HU

5 s MogenupoBaTh peajibHble CUTYallMH Ha SI3BIKE alreOpbl, COCTaBJIATh BBIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA MO yCIOBUIO
' 3a/1a4yM, UCCIIEeI0OBaTh MOCTPOSHHBIC MOJIEH C UCIIOJIBF30BaHUEM armapaTa anreopbl
3 OyHKIMH U TpaduKu

11 OnepupoBaTh MOHATHAMH: (DYHKIHUSA, CIOCOOBI 3aJaHUsl (PYHKIHMH, OONACTh OIpEAeJCHHs U MHOMXECTBO 3HAYCHHMA
. ¢yHkuuu, rpaduk QyHKIMHA, B3AUMHO 00paTHBIE (PyHKITUH

3.2 OnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTh (PYHKIINU, HYTTH (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA

33 Hcnonws3oBate rpaduku GyHKIUN A pelIeHus] ypaBHEHU I

34 Ctpouts u untath rpaduku JMHEHHON (YHKINH, KBAIPATUUHON (PYHKIIUU, CTETICHHON (YHKIIMH C IEJIBIM MTOKa3aTeleM

15 Hcnonws3oBath Tpaduku (QyHKIMNA Ui UCCIEIOBAHUS MPOIECCOB W 3aBUCUMOCTEHM MPHU pEHICHHH 3aJad U3 JAPYTuX
. y4eOHBIX MPEIMETOB U PEATbHON KU3HU, BRIpAXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXK]Ty BETMIMHAMH
4 Hauana matemaTnyeckoro aHaamsa

4.1 OrniepupoBaTh MOHIATHSAMU: TTOCJIEIOBATEILHOCTD, apu(PMETHUECKasi U TEOMETPUUYECKAst MPOTPECCUU

4o OnepupoBaTh MOHATUSMHU: OCCKOHEUHO YOBIBAIOIIAs T€OMETpHUUYECKas IMPOrpeccus, CyMMma OECKOHEYHO YObIBaromiei
' T€OMETPUUYECKON MPOTPECCUU

4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMH CTIOCOOaMHU

4.4 Hcnonp30BaTh CBOMCTBA MOCIEIOBATENLHOCTEN U MMPOTPECCUH ISl PEIIEHUST PEATbHBIX 33/1a4 MPUKIAJIHOTO XapakTepa

MuoxecTBa 1 1oruka




5.1

5.2

53

OHepI/IpOBaTI) IOHATHUAMMK: MHOXKECTBO, OII€pallii HaJl MHOXXCCTBaAaMU

Hcnonws3oBaTh TGOpCTHKO-MHO)KCCTBGHHBIfI amnrapar it onrucaHusd pCaJIbHbIX IMPOLCCCOB U HBJICHI/Iﬁ, Ipu pCuICHUU

3aJa4 U3 Ipyrux yueOHbIX MPEIMETOB

OHepI/IpOBaTI) IMOHATHUAMUA: OIIPEACTICHUC, TCOPEMA, CIICACTBUC, 1O0KA3aTCIbCTBO




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

Yucna ¥ BRIYUCICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE M IECATHUHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE TIEpUOJUYECKUE ApoOU. ApudmeTndeckue
OTIepalliy C pallMOHAILHBIMU YHCIIaMH, IPE0Opa30BaHMs YHCIOBBIX BbIpakeHui. [IpuMmenenue npodeli M MpoueHTOB Uil PEeUICHUs

MMPUKIAAHBIX 3a/la4 U3 PA3JINYHBIX 0Tpacnel71 3HAHWUH U peaanoﬁ JKHU3HHU

I[eﬁCTBHTeHLHbIe yucia. PanuoHanbHbIE U HppallMOHAJIBHBIC YHCJIA. ApI/ICbMeTI/I‘ICCKI/IC orecpanguu ¢ ﬂeﬁCTBHTeHLHLIMH qucjiaMu.

h2 [IpubnuxEHHBIE BEIYUCIIEHNUS, IPABUIIA OKPYTICHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa BHIYUCICHUI

13 Crenens ¢ nenbiM nokaszareneM. CtanaapTHas popMa 3anucu AecTBUTeIbHOro yncia. Mcecnons3oBanue noaxoasien GopMbl 3aIUcu
' JIEHCTBUTEIIBHBIX YHCEI JJIS PEIICHUS IIPAKTUYECKUX 3314 U NIPEACTaBICHUS JaHHBIX

1.4 Apudmernuecknii KOpeHb HaTypajabHOU cTeneHu. JledcTBus ¢ apupMeTHUECKUMHI KOPHIMHU HATypaibHOM cTeneHn

1.5 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA3OBaAHUS

2.2 [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETpHUUYECKHE (POPMYIIbI

2.3 VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo 1 HHTEPBAIOB

2.4 Pemenue nenbix u IpoOHO-pallMOHANBHBIX YPABHEHUH U HEPABEHCTB

2.5 Peienne nppaliOHaAIBHBIX YPaBHEHUN U HEPABEHCTB




2.6 PelieHne TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpumeneHne ypaBHEHUI W HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKHUX 3aad M 33734 U3 pa3IMyHBbIX O0JIacTe HayKd U peabHOU
' KU3HU
3 DOyHKINUH U TpaPUKH
3.1 dynkus, crocoOsl 3ananusa Gyukiuu. ['paduk ¢ynkiuu. Bzanumuo odpaTHbie pyHKIIUN
12 Ob6nacTp ompeneneHns U MHOXecTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HakonoctossHCTBA. YETHBIE U HEUETHDBIE
' byHKIMHA
33 Crenennast GyHKIHUS C HATYpaJbHBIM U LIEJBIM 1oka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS 7-0i cTeneHH
34 TpuronomeTpuyeckasi OKpyXKHOCTb, OIIpe/IeJICHHE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIOBOTO apryMeHTa
4 Hauana marematnyeckoro aHammsa
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BaTENbHOCTEH. MOHOTOHHBIE TTOCTIEI0BATEIHLHOCTH
Apudmernueckass U reoMerpuyeckas Inporpeccuu. beckoHedHo yObIBarolias reomerpuyeckas nporpeccus. Cymma OeCKOHEUHO
4.2 yObIBaroleil reomeTpuyeckoil mporpeccuu. @opmysa CIOXKHBIX MPOLEHTOB. Vcnonap30BaHue Mporpeccuu JUisl peleHus] pealbHbIX
3a/1a4 MPUKIATHOTO XapakTepa
5 MHoxecTBa U JTOTUKA
51 MHoOXecTBO, onepalu HaJl MHOKecTBaMu. [uarpammel Ditniepa — Benna. [IpumMeHneHrne TeopeTHKO-MHOXKECTBEHHOIO anmnapara Jjist
' ONMCAHUS PeaJIbHBIX IIPOIECCOB U SIBJICHUM, IPH PEIICHUH 33]a4 U3 IPYTHX yUYEOHbIX IPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO




HPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATaAM OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouero oopa3oBaHus

Brnanenne meronamu J0Ka3aTeNnbCTB, AITOPUTMaMHU pPELICHMs 3a/ad; yMeHue (OpMyJIMpOBaTh U ONEPUPOBAThH
HNOHATUSAMU: OIPEJEICHUE, aKCUOMa, TEOpEMa, CIIEACTBUE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO, PAaBHOCUIIBHBIC
(bOopMyIMPOBKH; IPUMEHATh UX; YMEHHE (POpMYJIMpOBaTh OOpAaTHOE U MPOTUBOMOI0KHOE YTBEPHKIAECHUE, IPUBOJUTH
IpUMEpbl U KOHTPHOPHUMEpPHI, HCIOJb30BATh METOJ MAaTEMaTH4YEeCKOW MHIYKIUH; HPOBOAUTH JIOKa3aTeIbHbIC
paccyKIeHUs IMpU peleHUM 3a/lay, OLIEHUBATh JIOTUUECKYIO MPABMJIBHOCTh PACCYXKACHUH; YMEHHE ONEepUpOBaTh
MOHSTUSIMU: MHOXECTBO, IOJIMHOXKECTBO, OIEpalMy HaJ MHOXXECTBAMM;, YMEHHUE HCIOJIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIN amnmnapar g ONMCAHUS PEAIbHBIX IIPOLECCOB U SBICHUM U IIPU PEIICHUU 3a7ad, B TOM YHCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUpOBaTh MOHATHSAMH: rpad, CBsI3HBIM rpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh W ONMMCHIBATh Ipadbl pa3IMUHBIMU CHOCOOAMH; MCIIONB30BaTh Tpadbl MPU peIICHUH

3aaa4d

YMmenune OIICPHUPOBATH MOHATHAMU: HATYypaJdbHOC YUCIO, LEJI0C YHCIIO, CTCIICHL C LCJIBIM IIOKa3aTCJIeM, KOPCHb
HaTypaJ'IBHOI\/'I CTCIICHU, CTCIICHb C PpAalUOHAJIbHBIM II0KAa3aTCJICM, CTCIICHL C JIEHCTBUTEIILHBIM IIOKa3aTcjieMm,
norapmbM qucia, CMHYC, KOCMHYC W TaHI'CHC IMPOU3BOJIBHOTO YHMCJIa, OCTATOK IIO0 MOIOYJIIO, pallMOHAJIBHOC 4YHCIIO,
HPppalUOHAIILHOC YHUCIIO, MHOXCECTBA HATYpPaJbHBIX, MLCJIbIX, palllOHAJIbHBIX, JIeHCTBUTEIBHBIX quCell; YMCHUC
HCIIOJIB30BAaTh NPHU3HAKKU IOCIMMOCTH, HaMEHBIINH 06H11/II71 JCIINTCIIb U HAUMCHBIICC 0611166 KpaTHOE, aJIrOpUTM
EBknuma npu pelmceHUMn 3aAa4, 3HAKOMCTBO C Pa3IMYHBIMU IMO3UIIMOHHBIMHU CHCTCMAaMHU CYHHUCIICHHUSA, YMCHHUC

BBITNOJIHATH BBIYUCIIEHNE 3HAYEHUH U TPeo0pa30BaHus BhIPAXKEHHUI cO CTENEHIMH U JiorapudmMamMu, mpeodpazoBaHus




IpOOHO-PALIMOHAIBHBIX BBIPAKEHUH; YMEHHE ONEpPUpPOBATh MOHATUSMU: IOCIEIOBATEIbLHOCTh, apudmeTnyecKas
nporpeccusi, TeoOMEeTpUYecKas Mporpeccusi, OSCKOHEYHO YyObIBAaroIasi TeoMeTpUYecKas IMporpeccus; yMeHHe
3aJaBaTh IIOCIIEJOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (QOpPMYJ; yMEHHE OINEepHUpOBaTh
HNOHSTUSIMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJYJb U apTyMEHT KOMILJIEKCHOTO YHUCIIa,
dopMa 3amucu KOMIUIEKCHBIX 4YHCeNl (reoMeTpuyeckas, TPUTOHOMETpHYecKas U anredpandeckas); yMeETh
NPOM3BOIUTH apu(METHUECKUE ACUCTBUS C KOMIUICKCHBIMH YHCIAMHU; TPUBOIUTH IPUMEPHI HCIIOIb30BAaHUS
KOMIUIEKCHBIX YHUCEII; OMEepUPOBaTh MOHATUAMU: MaTpulia 2X2 u 3X3, ompenenuTenb MaTPUIbl, T€OMETPUUIECKUI

CMBICJI OIIPCACIINTCIIA

YMeHue OICpUpoOBaATH IIOHATHUAMMU: panrOHAJIbHBIC, HppaliOHAJIbHBIC, II0Ka3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(l)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKHUEC YpPaBHCHHA W HCPABCHCTBA, HX CHUCTCMbI; YMCHHEC OIICPHPOBATH
HNOHATHUAMUK. TOXIACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE, HCPABCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ n
HCPABCHCTB, PaBHOCHUJIBHOCTHb ypaBHGHHﬁ, HCPABCHCTB W CHUCTCM, YMCHHUC pPCIIaThb YpPaBHCHHA, HCPABCHCTBA H
CUCTECMbI C TNOMOIINBIKO PA3JIUYHBIX HpI/IéMOB; pemaTtb YpaBHCHUSA, HCEPABCHCTBA U CHCTCMbI C IIapaMETPOM;
MNPUMCHATH YPaBHCHUSA, HCPABCHCTBA, UX CUCTCMbI Ui PCHICHUA MATCMATUUYCCKHUX 3aJad W 3ada4 U3 pas3InYHbIX

oOacTeil HayKH U peanbHOM KU3HU

YMeHue omepupoBaTh MOHATUAMU: (DYHKIMS, YETHOCTb (DYHKIUH, NMEPUOAMYHOCTb (YHKLHH, OrpaHMUYEHHOCTb
(GYHKIIMM, MOHOTOHHOCTh (DYHKLHHU, SKCTpEMyM (YHKIMHM, HauOoiblliee W HauMEHblee 3HaueHUs (QYHKIUMU Ha
POMEXYTKe, HenpepblBHAs (DYHKIMS, aCUMITOTHI rpaduka (yHKLUUHU, NepBas W BTOpas MPOU3BOJAHAS (YHKILUH,
reoMeTpUUYECKUN U (PU3HUECKUN CMBICT TPOU3BOHON, IEPBOOOpa3Has, OoNpeAeNEHHBIA HHTErpall; yMEHUE HAXO/IUTh
aCHMIITOTHI Tpaduka GYHKIMHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYyMMBI, IIPOU3BEIEHHS, YACTHOTO U KOMITO3UIIUH
GbyHKIUI, HAXOIUTh ypaBHEHUE KacaTelbHON K rpaduKy (QyHKIMH; yMEHUE HAXOAUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GYHKUMH; yMEHHE UCIOJIb30BaTh MPOMU3BOJHYIO Ul HCCIEAOBAaHUS (YHKUMN, HAXOAUTh HauOONbIINE H

HauMEHbIINE 3HaYeHUs] QYHKUUN; CTPOUTH Ipa)KM MHOTOUJIEHOB C MCIOJIb30BAaHUEM allllapara MaTeMaTUYeCKOro




aHanu3a; TPUMEHITh TPOWU3BOJHYIO I HAXOXJACHUS HAWIY4IIEro PENICHUS B TMPUKIAAHBIX, B TOM YHCIIE
COIMATIbHO-OKOHOMHYECKUX U (PU3NYECKUX 3a7auax; HAXOAUTh TUIOMAAN U 00BEMBI GUTYP C MOMOIILI0 UHTETPAJIa;

PUBOIUTH MPUMEPHI MATEMATUYECKOT0 MOAEIMPOBAHUS C TOMOIIBIO AU(PepeHInanbHbIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKIUH, oOpaTHas (QyHKIUSA, KOMIO3ULUS (QYHKUWH, JTHMHEHHAas
GyHKIMS, KBagpaTHYHas QyHKIWS, palloHaIbHas QYHKIUS, CTENIeHHas QYHKIHS, TPUTOHOMETPUYECKUE (YHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMHM, TOKa3aTelbHas M Jorapupmuueckas (QyHKIUH; yMEHHUE CTPOUTH
rpaguKu U3y4eHHBIX (YHKLUI, BBIIOJHATH MpeoOpa3oBaHus rpadMKoB (YHKIHMHA, HCIOIb30BaTh IpauKu s
U3yYEHUS MPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3ajad U3 JPYTHX YYeOHBIX MPEIMETOB M 3a1ad U3 PealbHOM
KHM3HHU; BBIpAXaTh (HOPMyJIaMH 3aBUCHMOCTH MEXAY BEIMYMHAMM; HCIIOJIb30BaTh CBOWCTBA M Trpaduku (QyHKIMH
JUI pEIlCHWs YpaBHEHHWH, HEPaBEHCTB M 3aJad C IapaMeTpaMmu; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH

MHOXXCCTBA peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue penate TEKCTOBBIE 3a7jaul pa3HbIX TUIIOB (B TOM YMCIIE Ha MPOLEHTHI, JOJIHU U YaCTH, Ha JIBUXKEHUE, padoTy,
CTOMMOCTb TOBapOB W YCIyT, HAJOTH, 3a7auyd U3 OOJAcTH YHpaBIEHUS JIMYHBIMU U CEMEUHBIMH (PUHAHCAMM);
COCTABJIATh BBIPAXKEHUs, YPABHEHMs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 3aJ1ayd, UCCIENOBATh IOJIYyYEHHOE
pelIeHNe U OLIEHHWBATh MPaBJONOAOOHOCTh PE3yJbTaTOB; YMEHHE MOJEIMPOBATh PEAJbHBIE CUTyal[Md Ha S3bIKE
MaTE€MaTUKH; COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4U, UCCIIEN0BAThH

MIOCTPOEHHBIE MOJIEJIN C MCIIOIb30BAaHUEM allliapara aireopbl, HHTEPIPETUPOBAThH MOJYyUYEHHBIA Pe3yabTaT

YMeHue onepupoBaTh MOHATHIMU: CpefHee apu(pMeTHUYecKoe, MeAMaHa, HauOoJbllee U HauMEHbIIee 3HAUYCHUS,
pa3max, JIHCIepcusi, CTaHJAapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE U3BJeKaTb, HMHTEPIPETUPOBATH
uH(pOpMallMIo, TPEICTaBICHHYI0 B TaONMIaX, Ha AWarpaMMmax, rpadukax, OTpa)kalollyl CBOMCTBa peabHBIX
IPOILIECCOB U SBJICHU; MPECTABIATh HH(OPMAIIHIO C TOMOIIBIO TAaOJIHII U AUArpaMM; UCCIIEI0BATh CTATUCTHYECKHUE
JaHHbIE, B TOM YHCIIe C IPUMEHEHUEM IpaUyecKuX METO/0B U AJIEKTPOHHBIX CPEACTB; rpa@UuecKku UCCIel0BaTh

COBMCCTHBIC Ha6JIIO,[[eHI/I$I C MOMOLIBIO JHUArpaMM paCCCUBAHUS U JIMHEMHOMN perpeccuun
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YMeHue onepupoBaTh MOHATHUAMHU: CIIyHYalHBIM OMBIT U CIy4ailHOE COOBITHE, BEPOSATHOCTH CIIYYaHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSITHOCTh C UCIOJIL30BAaHUEM TPadUUYECKUX METOJIOB; MPUMEHSITH (HOPMYIIbI CIOXKEHUS U
YMHOXKEHUSI BEPOATHOCTEH, (popmyiy monHoi BeposTtHOCcTH, (opmyiny bepuymin, xomOuHaTOpHBIE (DAKTHI U
(GOpMYIIbI; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHI; YMEHHUE ONEPUPOBATh MOHITUSIMHU: CIydaiiHas BEIMYMHA,
pacupeneneHue BEpPOSATHOCTEH, MAaTEMaTUYECKOE OXKMIAHUE, IUCIIEPCUs M CTAHIAPTHOE OTKJIOHEHHE CIy4dallHOH
BCIIMYMHBI, (YHKIMH paclpeleliecHuss ¢ IUIOTHOCTH PAaBHOMEPHOTO, TIIOKAa3aTeIbHOTO ¥ HOPMAJIBHOTO
pacupeneneHuii; yMeHUE MCI0Nb30BaTh CBOMCTBA M3YyUYEHHBIX PACHpPEEICHUN JUJIs pelieHus 3a7a4; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH OOJNBIIMX YHCEN, METOAbl BBIOOPOYHBIX HCCIENIOBAaHUI; YMEHHE NPUBOIUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJBIIMX YUCEN B TIPUPOTHBIX U OONICCTBCHHBIX SBJICHUSIX;, YMCHHE OIEPUPOBATH IMOHATUSIMU:
coueTaHue, IEepPecTaHOBKA, YHCIIO COYETaHW, YHCIO TMEepecTaHOBOK; OuHOM HbIOTOHA; yMEeHHE NPUMEHSThH
KOMOWHATOPHBIE (aKThl M PACCYXACHUS JUIsl PEIICHHS 3a/1ad; OLCHWBATh BEPOSTHOCTH PEATbHBIX COOBITHN;

COCTaBJIATh BEPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOHy‘leHHHﬁ pe3yiibTaTt

YMenue onepupoBaTh NOHATUAMHU: TOYKA, IpsAMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YIJIA,
IJIOCKWI  yroJl, JABYTPAHHBIM yroJl, TPEXTPaHHBIA YroJl, CKPEIIMBAIOIIMECS MPSIMbIE, MMAPAJUIEIbHOCTh U
MEPIECHANKYISAPHOCTD NPSAMBIX U IIOCKOCTEM, YroJl MEXAY NPAMBIMHU, YIOJI MEXKIY HPSIMOM M IUIOCKOCTBIO, YIOJl
MEXK]ly TUIOCKOCTAMH, PAacCCTOSHUE OT TOYKHM /IO IJIOCKOCTH, PACCTOSIHHE MEXIY MPSAMBIMH, PACCTOSHUE MEXKIY
TUIOCKOCTSIMHU; YMEHHE HCIONIb30BaTh MPU PEIICHUH 3a7ad M3ydeHHbIe (aKThl U TEOPEMbI IJIaHUMETPUU; YMEHUE
OIICHUBATh pa3MepPbl OOBEKTOB OKPYXKAIOMIEr0 MHpPA; CTPOUTh MaTEeMaTHYECKHE MOJEIN C TOMOIIbIO

TCOMETPHUICCKUX MOHATUU U BCJIIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW NNPAKTUYCCKUC 3a1a4n

YMeHue oneprpoBaTh NOHATUSAMHU: IO b GUTYPBL, 00BEM (PUTYpBI, MHOTOTPAaHHUK, IPABUIbHBII MHOTOTPAHHHUK,
cedyeHre MHOIOrpaHHUKa, Ky0, mapajuiesenumne, npu3Ma, nupamuaa, Gurypa u moBepXHOCTb BpAICHUS, LIIIUHID,
KOHYC, 1ap, cdepa, Iomaab chepsl, MmIonaab MOBepXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, IUIUHIPA, 00BEM KyOa,

MPSMOYTOJIBHOTO TapajuleNenuIlea, MUPaMAJIbl, MPU3MBL, IWIMHApPA, KOHYCa, IIapa, pa3BEPTKA IMOBEPXHOCTH,




CeueHMs KOHyca M LIMJIMHJPA, NapayiesIbHble OCH WJIM OCHOBAHHUIO, CEUYEHUE 111apa, INIOCKOCTh, Kacarolasics cepsl,
IWIMHAPA, KOHYCa; YMEHHWE CTPOUTh CEYEHHE MHOTOTPAHHUKA, W300pakaTh MHOTOTPAaHHUKH, (QUTYPBI H
IIOBEPXHOCTU BpALICHMs, UX CEYCHMs, B TOM 4YHCIE C IOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATH
CBOWCTBA TEOMETPUUYECKUX (DUTYpP, CAMOCTOATENBHO (OPMYIMPOBATEH OINPENEICHUS U3ydaeMbIX (pUryp, BBIABHraTh
TUIIOTE3bl O CBOMCTBaX M IPU3HAKAaX I'€OMETPUYECKUX (Uryp, oOOCHOBBIBaTh WJIM OIIPOBEprarb HUX; yMEHHE
NPOBOJUTH KJIACCH(PHUKAIMIO (GHUTYp TO pa3IMYHBIM NPU3HAKAM, BBINOJHATH HEOOXOIMUMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe onepupoBaTh MOHATUAMMU: JIBHKEHHE B IIPOCTPAHCTBE, NAPAJIENbHBIM IIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH
U B TIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe MOAO0OMS, MOAOOHBIE (UTYpHl; YMEHHE pPACIIO3HABATh paBHbIC U
o 00HbIe (PUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; MCIIOIb30BaTh TEOMETPHUECKUE OTHOIICHHS
IIPU PEIICHUH 3a/1a4; HaXOJAUTh FT€OMETPHUYECKHE BETUYUHBI (ITTMHA, YO, IJI0MaAb, 00bEM) IPU PEIICHUH 33]1a4 U3
JIpyTuX y4eOHBIX MPEIMETOB U M3 PEabHON KU3HU; YMEHUE BBIUMCIATH TEOMETPUIECKHAE BETMYMHBI (UIMHA, YTOJ,
IoIaaAb, 00bEM, IJIOIIAL MOBEPXHOCTH), UCIOJIb3Ysl M3ydeHHbIE (OPMYJbI U METOIbI, B TOM YHCIIE: IUIOLIAb
MOBEPXHOCTU MUPaMUAbI, TNPU3MBI, KOHYyCa, IWIMHApA, IUomans cdepbl; 00bEM Kyba, MNPsMOYTOJbHOIO

napajurejietiuieaa, mupaMuibl, IIpU3Mbl, TUINHAPA, KOHYCA, [Tapa; YMCHUC HAXOAUTh OTHOLICHHUC 00BEMOB HO,[[O6HBIX

¢uryp
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YMmenune OIICPHUPOBATH NOHATUAMM: MTPAMOYTOJIbHAad CUCTEMaAa KOOPAWHAT, BEKTOP, KOOPAWHATBI TOUKHU, KOOPAHNHATLL
BCKTOpa, CyMMa BCKTOPOB, IHNPOU3ZBCIACHHEC BCKTOPa Ha YHCIO, PA3JIOKCHUC BCKTOpa II0 6a3I/Icy, CKaJIIpHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHHUEC, YTOJ MCKAY BCEKTOpaMH, YMCHHE HCIIOJb30BaTh BeKTOpHBIfI n
KOOp,Z[I/IHaTHHﬁ MCTOI IJI pCHICHUA TCOMETPUUCCKUX 3a/lad U 3aa1 APYTrUux y‘-Ie6HBIX npeaMecToOB

YMenue BLI6I/IpaTB HOIIXOIIHIJ_[I/II\/'I METOH IJIsA PpCHICHUSA 3ada4d; [IOHUMAHUC 3HAYNMMOCTU MATCMATUKH B H3YUCHUU
MNPUPOIHBIX N O6H_[eCTBeHHI)IX IIponeccoB U SIBJ'IGHPIfI; YMCHHUEC pacClio3HaBaTh MPOABICHHUC 3aKOHOB MATCMATHKU B

HCKYCCTBC, YMCHHC NPUBOAUTH NPHUMEPBI MATCMATUYCCKUX OTKpLITHfI pOCCHﬁCKOf/'I n MHpOBOﬁ MaTeMaTH4eCKOMH




HayKH




HEPEYEHbDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku qenumMocTy HeabiX YUCe
1.2 Panmonanshbie yncia. OObIKHOBEHHBIC U IECATUYHBIC IPOOU, MPOIICHTHI, 0ECKOHEUHBIE TEPHOIUIECKIE TPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTerneHu. JlelicTBus ¢ apupMeTHYEeCKUMU KOPHIMHU HATypalbHON CTETIEHU
1.4 Crenenb ¢ 1enbM nokasareneM. CTeneHb ¢ paluoHalbHBIM oKa3areiaeM. CBoWCTBa CTEIEHU
1.5 CuHyC, KOCHHYC U TAaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHUHbIE U HATYPAIbHBIC JTOTapH (MBI
17 JleiictButenpHble uMcia. Apudmernyeckue omnepanuu ¢ JICHCTBUTENbHBIMH uuciaMu. [IpuOnnxEHHBIE BBIUMCIIEHUS, IpaBUIIa
' OKPYTJIEHUS, IPUKUKA U OLIEHKA Pe3yJibTaTa BRIUUCICHUN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommiekcHbie unucna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHHU
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Ilenpie 1 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA




2.6

WppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKe HEPaBeHCTBA

2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Martpu1iia cuCTeMbI JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbI
3 OyHKIMH U TpaPuKH

11 Oyukuusi, crnocobbl 3amanus ¢GyHkuuu. ['paduk dynkuumu. B3aumuo oOparnbie (QyHkumu. YETHble M Hed€THbIE (YHKIUU.
. [lepuonnueckne GyHKINU

37 OOnacte ompeneneHus: W MHOXECTBO 3HaueHWH ¢ynkumu. Hymm ¢yskumun. IlpomexyTku 3HAKOMOCTOSHCTBA. I[IpoMexyTku
' MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbospliee 1 HauMeHblIee 3HaueHue (PyHKIUHY Ha IPOMEXYTKE

33 CrenenHas GyHKIUS C HATYpaJbHBIM U LIENbIM MToka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS 1-0if cTeneHn
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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aisa o0ydaromuxcsa 10 —11 kinaccoB pazpaborana
Ha ocHOoBe DenepasbHOrO0 roCyJapCTBEHHOTO O0pa30BaTEIBHOTO CTaHAApTa CpPeAHEro oOuiero oOpa3oBaHUs, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABSIBISEMBbIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIUN POCCUHUCKOTO
oOpasoBanus. Peanuzanusi mporpaMMbl 0OECTICYMBAET OBJIAJICHUE KIFOYEBBIMU KOMIIECTEHITUSMHU, COCTABIISIONIMMH OCHOBY
JUISL CaMOpa3BUTUSI U HEMPEPHIBHOTO 00pa30BaHUs, IETOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCA.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOTO Kypca TeoMETpUM Ha YpOBHE CpefaHero oOmiero oOpa3oBaHusl O0YyCIIOBICHA MPAaKTHYECKOM
3HAYUMOCTBHIO METAMPEAMETHBIX M MPEAMETHBIX PE3yJIbTaTOB OOYUYCHHS T€OMETPHUH B HAINPABICHUHU JIMYHOCTHOTO Pa3BHUTHSI
oOy4aroruxcsi, popmMupoBaHus (yHKIIMOHATLHON MaTEeMaTHYECKOW TPaMOTHOCTH, U3YUCHUS APYTHX YICOHBIX TUCITUATIINH.
Pa3Butre y oOydarommxcs NPaBWIBHBIX MPEACTaBICHUN O CYIIHOCTH M MPOUCXOXKICHUHM T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIICHHH PEATIbHOTO U MJICAIbHOTO, XapaKTepe OTPAKEHUS MAaTEMaTUYECKOW HAYKOM SIBIIEHUW M MPOIIECCOB PEATbHOTO
MHpa, MECT€ TEOMETPUH B CHCTEME HAyK M POJM MATEeMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM IMO3HAHWU M B TMPAKTHKE
CIocoOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YUaIIUXCs, a TAaKKE€ KAdeCTB MBIIUICHUS, HEOOXOIUMBIX ISl
aJlanTaluyd B COBPEMEHHOM OOIIIECTRE.

['eomeTtpus gBisieTcss OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHusi, Tak Kak 00ecreurnBaeT
BO3MOKHOCTh U3YUECHHS KaK UCIUILINH €CTECTBEHHO-HAYYHON HAMPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbITIUICHHE, GOPMUPYEMOE TIPHU U3YICHHH 00YJArOITUMUCS MIOHATHHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XOJI€ PEIICHHUS] TCOMETPUUYSCKHUX 3aj[a4, YMCHHUE BBIIBUTATh M ONIPOBEPTraTh TUITOTE3bI
HETOCPE/ICTBEHHO MCIOJIB3YIOTCS TP PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTHU U3 Kypca (HU3HKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTSX NEATEIHHOCTH YEIOBEKa.
OpueHTalus 4eIoBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €r0 COIMAIILHOTO ObITHS, (hopMa OTpaskeHUS
OKPYIKaIoIero Mupa, yCJIOBHE YCIICIIHOTO TO3HAHUS M aKTHBHOTO IMPeoOpa3oBaHMs JIEHCTBHTEILHOCTH. OepupoBaHHe



POCTPAaHCTBEHHBIMU OOpa3zaMu OOBEIUHSET pa3Hble BHUIbI YYEOHOW W TPYAOBOW MAECATEIBHOCTU, SIBISETCS OJHUM U3
MpOo(eCCHOHATEHO BaXXHBIX KAdeCTB, MOATOMY aKTyajdbHa 3ajada (OPMHPOBAHUS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIINUJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TOJITOTOBKE K IMPAKTUYECKOMN
NEATEIIBHOCTH 110 MHOTUM HaIIPaBIICHUSIM.
[lens ocBoeHus mporpaMMel yueObHoro kypca «['eomeTpus» Ha 06a30BOM ypoBHE 00ydeHUs] — 00I1e00pa3zoBaTEIbHOE U
OOILIEKYIbTYpHOE pa3BUTHE OOydYalOMMXCAd 4Yepe3 o0ecrnedyeHue BO3MOXKHOCTH NPUOOPETEHUS U MCIOJIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUN U JIEUCTBUM, CHEIU(UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO
MPOIOJIKEHUS 00pa30BaHUS MO CIEHUATIBHOCTSM, HE CBA3aHHBIM C MPUKJIAIHBIM HUCTIOJIb30BAHUEM T€OMETPUH.
[Iporpamma 10 reoMeTpuun Ha 0a30BOM YypOBHE IIpelHA3HAdYeHa [JIsi OOYydYaloIMXCA CPEeIHEeW IIKOJbl, He
WCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPYIHEHUN Ha YpPOBHE OCHOBHOTrO 0011ero oopasoanusi. TakuM oOpazoM, oOydaromirecs
Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTEeMaTUYECKHUE YMEHHS, CBSI3aHHBIE CO CHENU(UKON TreoMeTpuu u
HEOOXOJIUMBIE JIJISl dKU3HU B COBpEMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXKHOCTh U3YUUTh FeOMETputo Oosee
r1yOOKO, €CJIU B JaJbHENIlIEeM BO3HUKHET HEOOXOIMMOCTh B TECOMETPUUECKUX 3HAHUSAX B TPOPECCUOHATIBHON JIEATEIIbHOCTH.
JlocTikeHre 1IeTM OCBOCHHS MPOrpaMMbl OOECIIEUMBACTCS] PEIIEHWEM COOTBETCTBYIONIMX 3adad. [IpuopureTHbIMU
3ajlauaMu 0CBOeHHUs Kypca «['eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBISOTCS:
e (¢opMupoBaHUE MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTYpbl M OCO3HAHHE €€ B3aUMOCBSI3U C
OKPY>KalolUM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaIlIeHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJEJISIX, MO3BOJISIIOIIUX ONUCHIBATh M M3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHuE yMEHHS paclO3HABaTh Ha 4YEpTEkaxX, MOJACISIX W B pPEalbHOM MHPE MHOTOTPAHHHKHA W Teja
BpallCHHUSI;

e OBJIQJICHUE METOJaMU pelIeHUs 3a7a4 Ha TOCTPOSHUS Ha U300paKEHUSX TPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHue ymeHHUS ONEPUPOBATH OCHOBHBIMH TOHATHSMH O MHOTOTPAaHHHUKAaX M TeJlax BpaIICHUS U UX
OCHOBHBLIMH CBOMCTBaMU;

e OBJIAJICHUE aJTOPUTMAMHU pPEUICHHUS OCHOBHBIX THUIOB 3ajad; (OpMUpPOBAHHE YMEHHUS IPOBOJUTH HECIOXKHBIC
JIOKa3aTeIbHbIE PACCYKJICHHS B X0JI€ PEIIEHUs CTEPEOMETPUUECKUX 3aJ1ad U 3a/1a4 ¢ MPAKTUYECKUM COJICPIKAHUEM;



e pa3BUTUE UHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH OOydarolmuxcs, I[03HABAaTEIbHON aKTUBHOCTH,
HCCIIEIOBATENICKUX YMEHUN, KPUTUYHOCTH MBILIJICHNUS;

e (dopmupoBaHne (QPYHKIMOHAIBHON TPaMOTHOCTH, PENEBAHTHOW T€OMETPUU: YMEHHE pPaclO3HABaTh IPOSBICHUS
re€OMETPUUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAJBbHBIX KU3HEHHBIX CUTyalUsX U MPU U3yUYECHUU
APYTUX Y4eOHBIX IMPEAMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpPMYJIUpOBAaTH MX Ha S3bIKE
T€OMETPUHU U CO34aBaTh T€OMETPUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIN T€OMETPUYECKUI annapar Uil peleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATh ITOJIyYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHON 0COOEHHOCTHIO POIPAMMBI SIBJIIETCS BKIIOYEHUE B KypC CTEPEOMETPHH B Havalle €ro u3y4eHus 3ajad,
pelaeMbIX Ha YpPOBHE MHTYUTHBHOI'O IIO3HAHHWS, U ONpPENEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HajJ HUMH, 4YTO
CHOCOOCTBYIOT DPa3BUTHUIO JIOTMUECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIICHUS, CTUMYJIUPYET NPOTEKaHHE WHTYUTHUBHBIX
ITPOLIECCOB, MOTUBUPYET K NAIBHEUIIIEMY U3YUEHUIO MPEIMETA.

[Ipeanourenue oTHAa€TCAd HArISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHHs, TO €CThb TEOPETHUYECKUE 3HAHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NIPAKTUYECKOU AEATENBbHOCTU. Pa3BUTHE NMPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalmxcs B Kypce CTepeoMeTpUr MPOBOAUTCS 3a CUET PEIICHUs 3a/1a4 Ha CO3/1aHKe MTPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4y Ha
OTIepUpPOBaHUE NMPOCTPAHCTBEHHBbIMU OOpazamu. CozaHue oOpaza MpOBOAUTCS C ONOPOM HA HATJISIHOCTH, a ONEPUPOBAHUE
00pa3oM — B YCIIOBUSIX OTBJIEYEHUS OT HATTISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COJIEP KaHUSI.

OcHoBHBIE conepxkaTenbHble TMHUU Kypcea «['eomerpun» B 10—11 knaccax: «MuororpanHukmn», «IIpsMbie U IIIOCKOCTH
B IPOCTpaHCTBe», «Tena BpameHus», «BEKTOpbl U KOOPAMHATHI B MPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUU
pacnpeziengieTcss He TOJIbKO IO COJAEp)KaTeNbHBIM JIMHUSAM, HO M IO rojaM OOyuYeHUs] Ha YpOBHE CPEIHEro OOLIEro
oOpa3oBaHUs.

Conepxanue o00pa3oBaHHs, COOTBETCTBYIOIEE MPEAMETHBIM peE3yJbTaTaM OCBOECHHS paboyell MporpamMmel,
pacnpenenéHHbIM 10 ToJaM 00y4YeHusl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJIEHUE TEOMETPUUECKUMHU MTOHITUSIMU
Y HaBBIKAMU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO M MOCTYNAaTEIbHO, C COOMIOACHUEM NMPUHIUIA MTPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIOYAINUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEICTaBICHUM 00ydaroImuXCsl, pacupsisi U yriayouss eg,
o0pa3ys MpOYHbIE MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpuu oTBoAnTCs 2 yaca B Heaemto B 10 kimacce u 1 gac B Hepemo B 11 kiacce, Bcero 3a jiBa roja
o0yuenus - 102 yueOHBIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, NpOCTpaHCTBO. lloHsATHE 00 akcMOMAaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIIEIACTBUSA U3 HUX.

B3anmHOe pacrnonokeHue NpsMBIX B IIPOCTPAHCTBE: NEPECEKAOLIUECs, NTapalIeIbHbIE U CKPEIIMBAIOIIMUECS IIPAMBIE.
[TapannenbHOCTh NPAMBIX U IIOCKOCTEW B NMPOCTPAHCTBE: MAPAJUIENbHBIE MPSMBIE B MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
MPSAMBIX; MAPAIUIENBHOCTh IPSAMOW M IUIOCKOCTH. YTJIBI C COHAINPABJICHHBIMU CTOPOHAMH; YIOJl MEXIYy MpPSMBIMA B
npocTpadcTBe. llapamienbHOCTh INIOCKOCTEW: IapajulesibHBIE IIIOCKOCTH; CBOWCTBA MApAJUICIBHBIX  IIJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPAdP, KyO, Napajuieenuel; IOCTPOCHUE CEUEHUH.

IleprieHIMKYIAPHOCTD HPSIMON U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPSAMBIE I1ApAJIICIIbHBIE U
MIEPIICHIUKYJISIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O NpsIMOM
MIEPIICHIUKYJISIPHON TIJIOCKOCTU. YTIIBI B MIPOCTPAHCTBE: YIOJI MEXIY NMPAMOU M MJIOCKOCTBIO; IBYTPAHHBIN YTOJI, TUHEWHBIN
yroJl AByrpaHHoro yria. [lepneHaukysisp M HakIIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT IPSAMOU J10
IUIOCKOCTH, MpOeKlus (Urypbl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IMJIOCKOCTEH: MPU3HAK NEPIEHIUKYJISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHWKA, BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKU,
pa3BépTka MHororpaHHuka. [Ipusma: n-yrospHas npusMa; I'paHd U OCHOBAHUSA NPU3MBbI; IpsiMas U HAKJIOHHAS IPU3MBIL;
OOKOBas U TOJTHAS TIOBEPXHOCTH MpU3MBbI. [lapamienenumnes, mpsiMOYTOJIbHBIN MapajieNienuIe]] U ero cpoictaa. [lupamuaa:
n-yrojibHas MNUpamMuia, TpaHU U OCHOBaHUE MNHpPaMUJIbI; OOKOBask M TOJIHAS TMOBEPXHOCTh MUPAMUbI; MpaBUIbHAS U
yCE€U€HHasl NUpaMua. OJEMEHTbl MpU3Mbl W NHUpaMuabl. [IpaBuUIbHBIE MHOTOTPAHHHMKHU: TOHSTHE IPABUIBHOTO
MHOTOTPAaHHMKA; IpaBWIbHAs IpU3Ma W IPaBUIbHAS NUPaMUIA; IPAaBWIbHAsA TPEYrojbHas NHUPAMHUAA W TNPABUIBHBIN



teTpadap; KyO. IlpencraBieHne o mpaBWIBHBIX MHOTOTPaHHHMKAX: OKTAadJp, JOJAEKa’aAp U uKocazap. CeueHus MpU3Mbl U
ITAPAMMUIBL.

CummeTpust B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHTHl CUMMETPUU B
NUpaMHUAAX, NapAJIICIICUIIE1ax, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriel. [lnomans OOKOBON MOBEPXHOCTH M IOJHOM
IOBEPXHOCTH MPSIMOM NPU3MBI, IUIOIIAJb OCHOBAHMW, TeOpeMa O OOKOBOH IMOBEPXHOCTH HpsAMOM mnpusMsbl. Ilnomans
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABWIBHON MUpPAaMUJBI, TEOPEMA O IUIOMIAAM yceu€HHOW nupaMujibl. [lonstue o0
00béMe. OOBEM NHUpPaMHUIbI, TPU3MBI.

[Tono6uble Tena B mpocTpaHcTBE. COOTHOLIECHUS MEXKY IJIOLIAASIMUA TOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEJ.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOT0 TipeaMeTa «MaTeMaTukay XapakTepUu3yroTCs:

I'paxxpanckoe BocMTaHKE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIMK OOYYaIOIMIETrocss KaK aKTUBHOTO M OTBETCTBEHHOI'O YICHA POCCHUKCKOTO
oOI1ecTBa, MPEJACTaBICHUEM O MaTeMaTHYECKMX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI M IMp.), YMEHHEM B3aUMOJICHCTBOBATH C COIMAJbHBIMA HMHCTUTyTaMU B
COOTBETCTBUHM C UX (PYHKIMSIMU U HaA3HAYECHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH, YBAKECHUS K MPOIUIOMY M HACTOSIIEMY POCCHHCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K JIOCTHKECHUSM POCCHUMCKUX MAaTEMaTUKOB M POCCHUMCKOM MaTeMaTUYECKOU
IIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JOCTHUKEHUN B IPYTHX HayKaX, TEXHOJIOTUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHMEM JTYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEJICHUS, CBSI3aHHOIO C NPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAyKH M JICSATEIBHOCTHIO YUYEHOIO0; OCO3HAHUEM
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy AyIIErO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIOUasl ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEILIEHNM, PACCYKAECHHUM; BOCIPUUMYUBOCTHIO K MATEMATHUYECKUM ACIIEKTaM Pa3JIWYHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS MPUMEHSTh MaTeéMaTHYECKHE 3HAHUS B MHTEpecax 3JI0pOBOTO M Oe30macHOTO oOpasza
KU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3JI0pOBBIO (30pOBO€ NMHUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHUH U
OTIbIXa, peryisipHas (Qu3ndeckas aKTUBHOCTH); (PU3WYECKOTO COBEPIIICHCTBOBAHWA, TMPH 3aHATUSX CHOPTUBHO-
03JI0POBUTEILHON JAEATEILHOCTHIO.



TpyaoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYZYy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K pa3udHbIM cdepam npodeccrHoHaTbHOMI
NESTETPHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBEIOOp OymyIei
npodeccur M peanu3oBbBIBATH COOCTBEHHBIE KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 M CamMOOOpPAa30BAaHUIO HA MPOTSHKEHUM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHUH
NPaKTUYECKUX 33/1a4 MaTeMaTHYECKOW HAIPABICHHOCTH.

JKOJIOrMYeCKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphl, TOHUMAHUEM BIIMSHUS COLMATLHO-YKOHOMHUYECKUX MPOILIECCOB HA
COCTOSIHUE TIPUPOJAHON U COIMATILHOM Cpeibl, OCO3HAHUEM TJI00ATILHOTO XapaKTepa dKOJIOTHUECKUX Mpo0sieM; OpUeHTAINEH
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HaHUN JIJIsl pElIeHUs 3a/1a4 B 00JIACTH OKPY’KAIOIIEH CpeJibl, TUIAHUPOBAHHUS MOCTYIKOB U
OLICHKM UX BO3MOYKHBIX IMMOCIICICTBUN I OKPYKAIOIIEH CPEBI.

[leHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, MOHMMAaHWEM MAaTeMAaTHUYeCKOW HayKd Kak cdepbl YelOBEUECKOW ACSTENIbHOCTU, ITAloB €€ pa3BUTHS H
3HAYMMOCTH ISl pa3BUTHs LIMBUIN3ALMK; OBJIAJICHUEM S3bIKOM MAaTEMAaTUKU U MAaTEMaTHYECKOU KYJIbTYpPOU KaK CPEACTBOM
MO3HAHMS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOECKTHYIO M UCCIIEIOBATEIBCKYIO NEATEIbHOCTh MHANBUAIYAIBHO U B TPYIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIE pe3ybTaThl OCBOCHHS IMPOrpaMMbl y4eOHOTo mpeamera «MareMaTHKa» XapaKTepU3YIOTCs
OBJIAJICHUEM YHHUBEPCAJIbHBIMU HO3ZHAGAMETbHOIMU OCUCMBUIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU OCUCMBUSIMU.

1) YVuusepcanvuvie noznasamenvusle oeiicmsus, obecneuusarom @Gopmuposanue 6A306bIX KOSHUMUBHLIX NPOUECCO8
00yuarowuxcst (0c6oeHUue Memo008 NO3HAHUSL OKDYICAIOWE20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCTIe008AMENbCKUX Onepayull,
YMeHull pabomams ¢ uH@opmayueti).

ba3oBble Jornyeckue qeMcTBUs:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
NOHATUSAMH;, (OPMYIUPOBATH ONpEACICHUS MOHATUN; yCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCHU(UKALUH,
OCHOBaHUS JJ1s1 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN34;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPa30BHIBATE CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATENbHbIE, CIUHUYHBIE,
YaCTHBIE U 00LIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; IPEAJIaraTh KpUTEPUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

JenaTb BBIBOJABl C MCIOJbB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHHUH 110 AaHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO JOKA3aTelbCTBA MAaTEMaTHYECKUX YTBEPKIACHUN (TpsMbIE M OT IPOTHUBHOIO),
BBICTpPaNBaTh apryMEHTAlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

BBIOMPATh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HNOAXOSIINN ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrIe ucciieqoBareLCKHUe J1eCTBUA:

MCITOJIB30BaTh BOMPOCHI KaK MCCAEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYJIUPOBATH BOIIPOCHI, (DUKCUPYIOIIHE
MPOTHBOPEYHE, MPOOJIeMy, yCTaHABIMBATh UCKOMOE M JTaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UINIO0, MHCHHE;

IPOBOJUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEU
MaTEMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCA, BBHISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IpOIECCaMH;

CaMOCTOSITeNIbHO  (hOopMyIMpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHMI;

MIPOTHO3MPOBATh BO3MOYKHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIJIBUTATH MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

PabGora ¢ unpopmaumeii:



BBISIBIISATH Je(UIUTH HH(POPMAILIMK, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETAa Ha BOMIPOC U JIJISl PEILICHUS 3a/1a4K;
BbIOMpaTh HMHQOpPMAIIMIO M3 HCTOYHUKOB pA3MUYHBIX THUIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

CTPYKTYpPUPOBATh HHPOPMALIUIO, IPEJCTABIATE €€ B PA3IMYHbIX (OpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

2) VuuseepcanbHvie KOMMYHUKamueHwvle Oelicmeus, 00ecneyusaom c@opMUpo8aHHOCMb COYUANbHLIX HABLIKOG
00YYaAOUUXCHL.
Oo0wenue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBUHM C YCJIOBUSIMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS IO X0y PEIICHUs
3a/1a4i, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yIIbTaT;

B XOJ€ OOCYXKIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbl, MPOOJIEMbI, pEIIaeMOW 3aJauH,
BBICKA3bIBaTh WJCH, HAIlCJICHHbIE HA TOWCK PEIICHHUS; COMOCTABIIAThH CBOU CYXKACHUS C CYXICHUSIMHU JPYTUX
YYaCTHUKOB JIHAjiora, OOHAPYXKMBATh pa3iu4Me U CXOJCTBO TMO3WIHMKN; B KOPPEKTHOH Qopme (HOopMyIupoBaTh
pa3Horiacus, CBOM BO3PAXKEHUS;

MPEJCTABIATh PE3YyJIbTAThl PEIICHUS 3a7auM, SKCIIEPUMEHTA, UCCIICIOBAHMS, MPOEKTA; CAMOCTOSATEIbHO BBHIOMpATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aJ]1ay IPE3CHTAIIMU U OCOOCHHOCTEN ay IUTOPUH.

CoTpyaHuvecTBo:

NOHMMATh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW W MHAWBHUIYaIbHOM pabOThl MPH pEIlIeHUH YYeOHbIX 3aj1ay;
NPUHHUMATh LIeJb COBMECTHOM JESTENbHOCTH, IIJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThl, pacipeensiTh BUIbI
paboT, 10roBapuBaThCs, 0OCYXKIATh MPOIIECC U PE3yIbTaT paboThl; 00001aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax padoThl (0OCYXIeHUs, OOMEH MHEHUH, «MO3rOBBI€ IUTYPMbD» U HHBIC);
BBITIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOU JEUCTBUS C JAPYTMMHU WICHAMU KOMAH[Ibl, OLIEHHWBAThH
KayeCTBO CBOET0 BKJIaJa B OOIIMHI MPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHU.

3) Vhusepcanvuvie pecynamuenvie oeiicmaus, obecneyugarom Gopmuposanue CMulCl08blX YCMAHOBOK U HCUSHEHHBIX

HABbIKO6 JIUYHOCMU.



Camoopranusanus:

e COCTaBJISITH IUJIaH, AJITOPUTM PEIICHUS 3aa4d, BHIOMPATH CIIOCOO PEIIeHUsI C YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBbIKAMHU IIO3HABATENbHON pe(dIEeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB; BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOoIllecca U pe3ysibTaTa PeIIeHUs
MaTeMaTUYECKON 3a4auH;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H, BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTD
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAWJICHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa L€ U YCJIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHUS WIM HETOCTIKCHUS
PEe3yJIbTaTOB JICSITEILHOCTH, HAXOIUTh OIIMOKY, aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHM U CIEICTBUS U3 HUX IPU PEIICHUU T€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUAMM: IAPAJUIETBHOCTD U NEPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEN.

KnaccuduimpoBaTe B3aMMHOE pacioioKEHUE MPSMBIX U TUIOCKOCTEN B TPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JBYIPAHHBINA YroJl, TPaHU ABYTPAaHHOTO yriia, peOpo JBYIPAHHOIO Yrja; JIMHEWHBIH YroJl
IBYTPAHHOTO yTJIa; TpajyCcHas Mepa ABYI'PAHHOIO yTJla.

OneprpoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBI MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAHHMKA,
MPaBUJIbHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (TTUPaMU/Ia; MPU3Ma, MPSIMOYTOIBHBIN Mapajuieenunes, Kyo).



Knaccuduimpoarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS i Kiaccu(PuKanuu (BBIMYKJIbIE M HEBBITYKIIbIC
MHOTOTPaHHHKU; PAaBUJIbHbIE MHOTOIPAHHUKH; IPSIMbIE U HAKJIIOHHBIC TTPU3MBI, MAPAJIJICICTUTIC/IbI).

OnepupoBaTh MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUHN, UCTIOB3YSI METOJ] CJIEIOB.

CtpouTh Cce4eHHs] MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBIMIOJNHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3a1aunm Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pa3laM WM alropuTMam, MPUMEHSsS HU3BECTHBIE
aQHAJIMTUYECKUE METOAbl MPU PEUICHUU CTAHJAPTHBIX MATEMATHUYECKUX 3a/lad Ha BBIUYMCICHUE PACCTOSHUN MEXIY JBYMsI
TOYKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 TIJIOCKOCTH, MEXKIY CKPEUIMBAOIIUMHUCS MPSIMBIMHU.

Pemate 3amaum Ha HaxOXJEHHWE TE€OMETPUYECKUX BEJIMYMH MO 00pas3laM WM alropuTMam, MPUMEHSS HU3BECTHBIC
AQHAJIUTUYECKUE METOJbl TIPU PEIICHUU CTAHAAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIUMCICHHE YIJOB MEXKIY
CKPEILUBAIOIIUMHUCS MPSMBIMH, MEXIY MPSMOU U IIIOCKOCThIO, MEXY TIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Beruucnars o0bEMBI U TUIONIAM TTOBEPXHOCTEH MHOTOTPAHHHMKOB (MpU3Ma, MUpaMHUlia) ¢ MpUMEHEHUEM GOpMYII;
BBIYHMCIISITH COOTHOIIEHUS MEKY TUIOMIAIIMH MIOBEPXHOCTEH, 00bEMaMK MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSIMU: CUMMETPHUS B TPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHUMMETPHH; LIEHTP, OCh U MJIOCKOCTh
CUMMETPUU (QUTYPBI.

N3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PUrypax,
MIPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX.

[IpumensaTy reomeTpuyeckre (PaxThl NI PEIICHUS CTEPEOMETPUUYECKHUX 3aJ]lay, MPEIOoJIaraloiiX HECKOJBKO IIaroB
pEIIeHUs, €CIIA yCJIOBUS PUMEHEHUS 3a/1aHbl B ABHOU (popme.

[IpumeHsTs mpocTeliline MNPOrpaMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI TPHU PEIICHUH
CTEPEOMETPUYECKUX 3a]1a4.

[IpuBoUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE M KU3HU, PACIIO3HABATH IMPOSIBIICHHE 3aKOHOB
Tr€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MOSyYeHHBbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh PEaIbHbIE CUTYallUd U IPUMEHSITh U3yYCHHBIC TTOHSATUS
B MPOIIECCE TIOUCKA PEILICHUs] MaTeMaTH4eCKu C(hOPMYTUPOBAHHON MPOOIEMbI, MOJEIUPOBATH PEabHbIE CUTYAllUU HA SI3bIKE



reoMeTpun, HCCIICAOBATDL ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPHUUCCKHUX MOHSTHH U TCOPCM, allliapara aﬂre6p51;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUICCKNX BCIIMIHNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 10 https://m.edso00.ru/C5O3R7VIP
I1 .
2 DIMBIC H IHIOCROUTH B TPOCIPAHCTEe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamnenbHOCTh NPSIMBIX U IJIOCKOCTEN
II
3 CPHEHIMIYTAPHOCTE TPAMBIX 1 12 https://m.edsoo.ru/V6I1 APUCD
IJIOCKOCTEMN
4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3EMETBTQ
5 MHororpasHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IloBTOpEHuUE: ceueHus, pacCTOSHUA U yIJIbI 1 https://m.edsoo.ru/L1IAAMHO3D
OBIIEE KOJIMYECTBO YACOB 10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl

padoThI padoThI

OCHOBHBIE TTOHATHSA
CTCPEOMETPHUU: TOUYKA, TIPSMas,
IJIOCKOCTh, IPOCTPAHCTRO.

I1 0
PaBILIa HI0DPANCHIL Ha 1 https://m.edsoo.ru/D3VCITUN4

PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapasuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: nepecexkaronmecs
IUIOCKOCTH, ITEPECEKAIOIINECS 1 https://m.edsoo.ru/NR6VIYCGK

npsamMas U mIOCKOCTb

[TonsaTHA: nepecekarommecs
IUIOCKOCTH, IIEPECEKAIOIIUECS 1 https://m.edsoo.ru/O6RNDFAMO

npsamMas U miIOCKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,

300pakeHre MHOTOrpa o
H30DPANKCHHE MHOTOTPARHHKOB 1 https://m.edsoo.ru/KMUQPILLO

Ha pUCYHKaX, Ha ITPOCKIIMOHHBIX
YCPTEIKAX

HauanpHabie cBenenns o kyoe u

OupamMue, X pa3BEPTKU U
P A p P 1 https://m.edsoo.ru/FPW2JNHCZ

monenu. CeueHns

MHOT'OIrpaHHUKOB



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HavansHbie cBeieHUS 0 KyOe U
nUpaMujie, MX pa3BEPTKHU U
monenu. CeueHus
MHOTOI'PaHHHKOB

https://m.edsoo.ru/IMQ3AJ3S5

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX7QE]1

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBHUS U3 HUX

https://m.edsoo.ru/YPKS5SMLJL

10

11

12

[TonsaTHe 06 aKCHOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
NePEeCEeKaIOIINECs, TapalIeIbHbIE
U CKPEILMBAIOIINECS IPSIMbIE

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
NapajuiebHbIe IIPSMbIE B
[IPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/I3A98J6Z9

https://m.edsoo.ru/ITUTW8KR5Q

https://m.edsoo.ru/CSOVLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapannensHOCTH NPSIMOM U
IJIOCKOCTU
VTIIBI ¢ cOHAIpaBJIeHHBIMU

14 p https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMU
VYron Mexay npsIMbIMHU B

15 Ay TP https://m.edsoo0.ru/KGJIMS8OEUK
MIPOCTPAHCTBE
Y

16 PO MEHILY TIPAMBIMI B https://m.edsoo.ru/24LVWHIVS
MPOCTPAHCTBE
ITapamnenbHOCTE IIIOCKOCTEN:

17 P https://m.edsoo.ru/BUSTQ9HZT
napajuieJIbHbIe TNIOCKOCTH
CBoiicTBa mapamieabHbIX

18 o P https://m.edsoo.ru/0KQQK2ABA
IUIOCKOCTEH
[Ipocreiinie npocTpaHCTBEHHbBIE

19 (Gurypsl Ha MIOCKOCTH: TETPAdIP, https://m.edsoo.ru/MRT13XP79
KyO, mapasienenumnesa

20 [TocTpoenue ceuenuii https://m.edsoo.ru/DI3AX05J8

21 [Toctpoenue ceuenuit https://m.edso0.ru/20GC3ZP9P
KonTponbhas pabota no teme
"[IpsiMBIE ¥ IJIOCKOCTH B

22 p https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IIJIOCKOCTER"
[lepneHMKyIApPHOCTH NPSMOMN U

23 IUIOCKOCTH: TIEPIIEHIAKYIISIPHBIC https://m.edsoo.ru/RN45YBO8SR
MpsIMBbIE B IPOCTPAHCTBE
IIpsiMble mapaieILHBIE U

24 p P https://m.edsoo.ru/32MXRZDDL

NEPHNCHANKYJIAPHBIC K IIJIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[IpsiMble apasienbHble U

NEPpHNCHANKYJIAPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

27

[Ipu3Hak nepneHauKyISIpHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak neprneHuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamon
HEePIEHAUKYISIPHON MIIOCKOCTH

https://m.edsoo.ru/YOIQSMOHI1

29

30

Teopema o npsamon
MEPIEeHIUKYIISIPHOM III0CKOCTH
Teopema o npsimoit
MEePIEeHIUKYIISIPHOM IITOCKOCTH

https://m.edsoo.ru/8 1RSKUS5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepneHquKymsip U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 0 IIJIOCKOCTH

https://m.edso00.ru/638GKWY7V

32

[IepneHuKysp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOH 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[IepneHuKysp U HAKJIOHHBIE:
paccTostHue OT TOYKHU J0
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 0 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepneHauKynsip 1 HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYIuIBl B IPOCTPAHCTBE: YroJl
MEXy IIPSAMOH U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUAI1I

36

37

JIByrpaHHBIN yroJl, TUHEHHBII
yroJj IByTpaHHOTO yria
JIByrpaHHbIi yToJ, TMHEHHBIN
yroJl ABYTPaHHOTO yria

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHuKyIApHOCTD
IJIOCKOCTEM: MPU3HAK
IIEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSM9NH

39

[lepnenuKyIIpHOCTH
IJIOCKOCTEM: IPU3HAK
IIEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHuKyIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/TSSOAINH2

41

42

Teopema o Tpéx
MEPIEHIUKYIIIpax
Teopema o Tpéx
MEPIEHIUKYIISIpax

https://m.edsoo.ru/OWS5LZIRVZ

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHIUKYIISIpax

https://m.edsoo.ru/OWG81WDV3

44

KonTponbHas padboTa no temam

"[IeprieHIUKYIAPHOCTD MPAMBIX U

mwiockocteil" u "YTibl MeXIy
MPSIMBIMU U TIOCKOCTSIMU"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpu3ma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS NIPU3MBI;
IIpsiMasi U HaKJIOHHAs! IPU3MBI;
OOKOBast ¥ NOJIHAsI TIOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen,

HpﬂMOYI‘OJ'IBHHfI
mapaiiCJaCIumIica 1 €ro CBOMCTBaA

https://m.edsoo.ru/LSFTEZ8QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.re/ITCOB1WIO

48

[Inpamua: n-yrosapHas
IIApaMUJia, TPAaHU U OCHOBAHHE
MUpaMU/Ibl; OOKOBAs U MOJTHAS
IIOBEPXHOCTD IMUPAMU/IBI;
IIpaBUJIbHASA U yCCUEHHAs
nupamuia

https://m.edsoo.ru/1TOFX00PA

49

50

HpaBI/IJ'II)HI)IC MHOTI'OIrpaHHUKH:
IIOHATHC ITPABUIIBHOI'O
MHOTOTpaHHUKA; TIPaBUIIbHAS
MpU3Ma U MpaBUiIbHAs MUPAMHJIA;
MpaBWJIbHAS TPEYTOJIbHAas
MUpaMU/Ia ¥ MPaBUILHBIN
TeTpa’ap; Kyo

[IpencraBienne o MpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTadIp,
JOeKadIp U UKOCAJIP.

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo.ru/06SHO2IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUH B NTUPaMUIAX,
napajuieJenuIeax, MpaBUuIbHBIX
MHOTOTpaHHUKAX
Brruucnenue 351eMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4AMN760
JaroHalu, yIJibl
[Tnomjanp 60KOBOI OBEPXHOCTH
U IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MPU3MBI, TUIOIA/Ib OCHOBAHUH, 1 https://m.edsoo.ru/SQY9XSIL6
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnoujanp 60KOBOI OBEPXHOCTH
Y TTIOBEPXHOCTHU MPABUIBLHOM
54 MMUPAMUBL, TEOPEMA O TLIOIIAAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCEYEHHOU MUPAMUIBI
KonTponbhas padota no teme
55 " " 1 https://m.edsoo.ru/VHYNJOMQD
MHororpaHHuk#
56 [TousiTne 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/B307P8WTC
58 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TUpaMUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O0BEM npu3MBbI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM pU3MBI 1 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM pU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

65

66

67

KontpospHas pabora o teme
"O06BEMBI MHOTOTPAaHHUKOB"

[ToBTOpeHmE, 0000IIEHNE
cUCTeMaTH3alvs 3HaHHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpeHmE, 0000IIEHNE
cUCTEMaTH3aIMs 3HAHHM.
Brrunciienue paccTOsIHHNA: MEXTY
JIBYMsI TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JO TJIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMH

HroroBas koHTpoNbHAs paboTa

https://m.edsoo.ru/23S50180N

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAHUH.
Briuucnenue yrios: Mexay
CKPEUIMBAIOIIUMHUCS TPSIMBIMH,
MEXy NMPSAMOU U MIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/X7CJUSLO0O



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOIM OBPA30OBATEJIBHOM

INPOI'PAMMBI
10 KUIIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o01ero
MPOBEPAEMOro o6pasoBanus
pe3yabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMAs], INIOCKOCTh
7.2 IIprMeHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PELIEHUN IEOMETPUUYECKUX 3a1a4
7.3 OrniepupoBaTh NOHITHAMU: TTAPALIEILHOCTH U MIEPIICHIUKYISPHOCTD MPSMBIX M TNIOCKOCTEH
7.4 KnaccudunmpoBaTh B3aMHOE PacoyIOKEHUE TIPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE
.5 OrnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YToJI, TPaHU JABYTPAHHOTO yIJa, peOpo JABYIPAHHOTO yrja, JUHEHHBIN yroji
' JIBYTPAHHOI'O yIJja, TpafyCHas Mepa IBYTPaHHOIO yria
76 OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIH W HEBBITYKIbI MHOTOTPAHHUK, 3JIEMEHTHl MHOTOIPAHHHKA,
' MPaBWIbHBIN MHOTOTPAHHHK
7.7 Pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MMpaMUJIa, TPU3Ma, TPSIMOYTOJIbHBIN TTapajuiesenumne;, Kyo)
_ KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHHS JUIA KilaccuPuKamuu (BBITYKIbIE W HEBBITYKIIbIE

MHOT'OTPpaHHUKH, ITPABUJIBHBIC MHOT'OI'PAaHHUKH, IIPAMBIC U HAKJIIOHHBIC ITPU3MEI, Hapannenennnenbl)




7.9

OHGpHpOBaTI) IMOHATHUAMU: CEKYIIas IMIOCKOCTh, CCHCHHNE MHOT'OI'PaHHHUKOB

7.10 OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUN MHOIOTPAHHUKOB, UCIIOJIB3YS METOJ] CIIEA0B
11 Ctpoutb ceueHus: MHOTOIPaHHUKOB METOJOM CJIE/IOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKHUE YEPTEKHU U3 PUCYHKOB IPOCTHIX
' 00BEMHBIX (QUTYP: BU]I CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJICHME T€OMETPUYECKHMX BEIMYMH MO oOpaslaM WM aJropuTMaM, IpPUMEHss U3BECTHbIE
7.12 AQHAIUTUYECKUE METOJIbI IPU PEUICHUH CTaHJIAPTHBIX MaTeMAaTUYECKUX 3aJ]a4 HAa BBIYMCIIEHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOUKH /10 NMPSIMOM, OT TOUKH JI0 TNIOCKOCTH, MEKY CKPELIMBAOILUMUCS MPSIMBIMU
Pemate 3amaun Ha HaXOXXJICHME T€OMETPUYECKHMX BEIMYMH MO oOpaslaM WM aJropuTMaMm, NpPUMEHssl U3BECTHbIC
7.13 AQHAINTUYECKUE METOJbl TNpU PEIHIEHUHM CTAHJApTHBIX MaTeMaTHYEeCKMX 3a/Jad Ha BbIYHUCICHHE YIJIOB MEXKIY
CKPELIMBAIOILUMUCS MPSIMBIMH, MEXY IPAMOM U INIOCKOCTBIO, MEXK/y IJIOCKOCTSMU, JIBYTPAHHBIX YIJIOB
714 Bbruuciate 00bEMBI M IMIJIOLIATU I[OBEPXHOCTEH MHOIOIPaHHMKOB (IIpH3Ma, NHpamMKaa) ¢ NpUMEeHeHueM (opmyi,
' BBIUNCIISTH COOTHOIIEHUS MEX/1y TUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSMU: CUMMETPHsI B IIPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTb
' CUMMETpUU UTYpBI
716 W3Bnekarb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATh MH(MOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (Urypax,
' NpPEeCTaBICHHYIO Ha YepTexax 1 pUCYHKaxX
717 [TpuMmeHsTh TeomeTpuueckue (akThl Ui PELICHUs CTEPEOMETPHUECKHX 3ajay, MpeAnojararoliuX HECKOJbKO IIaros
' peLIeHNUs, eClIi YCIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOH Gopme
718 [IpumeHsTh mpocTellIe MNporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHCTEMBl TPU pPELICHUH
' CTEPEOMETPUYECKUX 3a/1a4
719 [IpuBoanTE mpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HM, PACIIO3HABATh INPOSIBICHHUE 3aKOHOB

TCOMETPHU B UCKYCCTBEC




7.20

[TpuMeHsTh MOTy4YeHHbIC 3HAHUS HA MPAKTUKE: aHATM3UPOBATh pealbHble CUTYallUU U IPUMEHSITh U3yUYECHHbIE TIOHATHUS B
MPOIIECCe TMOWCKA PEIICHUS MaTeMAaTUYeCKH COpPMYITUPOBAHHON MPOOJIEMBI, MOICIHPOBATh PEAbHBIC CHUTYyallUd Ha
A3BbIKE TEOMETPHH, UCCIIEI0BATh OCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUI U TeOpeM, arnmnapara

anrerH, pelaTh NPAKTHYCCKUC 3ada4U, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX BCIIMYUH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

7.1

I'eomeTpus

OCHOBHBIC TOHATHS CTCPpCOMCTpPHUH. Tqua, npsAamas, IIOCKOCTb, ITPOCTPAHCTBO. Ilonsarue 00 aKCHOMAaTHYECKOM IIOCTPOCHHUH

CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

7.2

B3anMmHOE pacrnonokeHue NOpsMbBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, MapajUIeNIbHbIE M CKPELIMBAIOIIMECS IPSMBIE.
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: NapajuleIbHbIE MIPSIMbIE B IIPOCTPAHCTBE, MAPaLIEIbHOCTh TPEX MPSMBIX,
MapaJUIEIbHOCTh NPSIMOM M IUIOCKOCTH. YIUVIBI C COHAaNpPABJICHHBIMA CTOPOHAMM, YIOJI MEXKIAY MNPSIMBIMH B IIPOCTPAHCTBE.
[TapayeapHOCTB IUIOCKOCTEH: MapaulelIbHbIE TUIOCKOCTH, CBOMCTBA MAapajUICNIbHBIX IIOCKOCTEN. IIpocTreiiine mpocTpaHCTBEHHbIE

(GuUryphl Ha TIOCKOCTHU: TETPAdIP, KyO, MapajuieNenuIie]], TOCTPOCHUE CEUCHUM

7.3

7.4

[leprieHAUKYIApHOCTh NPSAMOM M IUIOCKOCTH: IIEPIECHIUKYJSIPHBIE MpsAMBIE B IMPOCTPAHCTBE, NPSMbIE NapajUIe/IbHBIE H
NEPIEHAUKYIIAPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYIIPHOCTH MPSMON U IUIOCKOCTH, T€OpeMa O IMPSAMON NEPHEHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY HPSIMOM M INIOCKOCTBIO, ABYTPAHHBIN YIoJl, JIMHEWHBIA yroji JBYTPAHHOIO YIJIA.
[leprienAUKyYJIsIp 1 HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IIOCKOCTH, PACCTOSHUE OT MPSIMOM /10 MIOCKOCTH, MPOEKIHUs (HUTYpbl Ha
IJIOCKOCTh.  [lepneHauKyISIpHOCTh  IUIOCKOCTEH: MpU3HAK MEPIEeHIUKYJSIPHOCTH JBYX Iulockocted. Teopema o0  Tpéx
NEPIEHANKYIIPAX

IloHATHE MHOIOrpaHHMKA, OCHOBHBIE DJJIEMEHTbI MHOIOIPAHHUKA, BBIINYK/IBIE M HEBBIIYKIBIE MHOIOTPAaHHUKH, pPa3BEPTKA

MHOTI'OrpaHHHUKA. HpI/I3MaI n-yroJjibHagd IIpu3Ma, I'paHd U OCHOBAHUA NPU3MBI, IIPpAMad WU HAKJIIOHHAA IMPU3MBI, OoOKOBas U MOJIHAS




7.5

7.6

7.7

NOBEPXHOCTh Npu3Mbl. [lapainenenunesn, nNpsMOYroJbHBIM MapajiesIeuIe] U ero cBoicrBa. [Iupamupa: n-yronpHas nupamuia,
IpaHd U OCHOBAaHUE MUPAMUMABI, OOKOBas M TOJHAs TOBEPXHOCTh MUPAMUMABI, MPAaBUIbHAS U yCEYEHHAs MHpaMHIA. DJIEMEHTHI
npu3Mel U nupamuzbl. 1IpaBuibHbIE MHOTOTPaHHMKH: IOHATHE IPABWJIBHOIO MHOTOIPDAaHHUKA, IIPaBWIbHAS IIPU3Ma U MpaBUJIbHAsS
nupamMuaa, MpaBuibHas TPEYrojbHas MUpaMUia M NPaBWIBHBIA TeTpadap, KyO. [IpeacraBneHne o MpaBMIIBHBIX MHOTOTPaHHUKAX:

OKTadAp, A0ACKa’Ap U UKOCASAPYyrue Ceuenus IMPU3MBbI U ITMPaMU/JIbI

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, NPAMOM, IUIOCKOCTU. ODJIEMEHThl CHUMMETPUM B HHUpaMujax,
napajuleJenuIne1ax, IpaBUIbHbIX MHOIOIPaHHUKAX

Bbruuciienue 31€MEHTOB MHOTOIPAaHHHMKOB: pEOpa, AuaroHanu, yrisl. Ilnomans GOKOBOW MOBEPXHOCTH U IOJHON IMOBEPXHOCTU
OpsSMOM MPHU3MBI, IUIOMAb OCHOBAaHMM, TeOpeMa O OOKOBOW MOBEPXHOCTH MpPsIMOM mpu3Mmbl. Ilimomanbs GOKOBOH MOBEPXHOCTH U

MOBEPXHOCTU MPABWJILHOM MUPaMUJIBI, TeOpeMa O Iiomaau yceu€Hnoi nupamubl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPU3MBI

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IUIOIAaAsIMHU HOBerHOCTeﬁ, 00BEéMaMH HO,Z[OGHLIX TCII




HPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATaAM OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouero oopa3oBaHus

Brnanenne meronamu J0Ka3aTeNnbCTB, AITOPUTMaMHU pPELICHMs 3a/ad; yMeHue (OpMyJIMpOBaTh U ONEPUPOBAThH
HNOHATUSAMU: OIPEJEICHUE, aKCUOMa, TEOpEMa, CIIEACTBUE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO, PAaBHOCUIIBHBIC
(bOopMyIMPOBKH; IPUMEHATh UX; YMEHHE (POpMYJIMpOBaTh OOpAaTHOE U MPOTUBOMOI0KHOE YTBEPHKIAECHUE, IPUBOJUTH
IpUMEpbl U KOHTPHOPHUMEpPHI, HCIOJb30BATh METOJ MAaTEMaTH4YEeCKOW MHIYKIUH; HPOBOAUTH JIOKa3aTeIbHbIC
paccyKIeHUs IMpU peleHUM 3a/lay, OLIEHUBATh JIOTUUECKYIO MPABMJIBHOCTh PACCYXKACHUH; YMEHHE ONEepUpOBaTh
MOHSTUSIMU: MHOXECTBO, IOJIMHOXKECTBO, OIEpalMy HaJ MHOXXECTBAMM;, YMEHHUE HCIOJIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIN amnmnapar g ONMCAHUS PEAIbHBIX IIPOLECCOB U SBICHUM U IIPU PEIICHUU 3a7ad, B TOM YHCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUpOBaTh MOHATHSAMH: rpad, CBsI3HBIM rpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh W ONMMCHIBATh Ipadbl pa3IMUHBIMU CHOCOOAMH; MCIIONB30BaTh Tpadbl MPU peIICHUH

3aaa4d

YMmenune OIICPHUPOBATH MOHATHAMU: HATYypaJdbHOC YUCIO, LEJI0C YHCIIO, CTCIICHL C LCJIBIM IIOKa3aTCJIeM, KOPCHb
HaTypaJ'IBHOI\/'I CTCIICHU, CTCIICHb C PpAalUOHAJIbHBIM II0KAa3aTCJICM, CTCIICHL C JIEHCTBUTEIILHBIM IIOKa3aTcjieMm,
norapmbM qucia, CMHYC, KOCMHYC W TaHI'CHC IMPOU3BOJIBHOTO YHMCJIa, OCTATOK IIO0 MOIOYJIIO, pallMOHAJIBHOC 4YHCIIO,
HPppalUOHAIILHOC YHUCIIO, MHOXCECTBA HATYpPaJbHBIX, MLCJIbIX, palllOHAJIbHBIX, JIeHCTBUTEIBHBIX quCell; YMCHUC
HCIIOJIB30BAaTh NPHU3HAKKU IOCIMMOCTH, HaMEHBIINH 06H11/II71 JCIINTCIIb U HAUMCHBIICC 0611166 KpaTHOE, aJIrOpUTM
EBknuma npu pelmceHUMn 3aAa4, 3HAKOMCTBO C Pa3IMYHBIMU IMO3UIIMOHHBIMHU CHCTCMAaMHU CYHHUCIICHHUSA, YMCHHUC

BBITNOJIHATH BBIYUCIIEHNE 3HAYEHUH U TPeo0pa30BaHus BhIPAXKEHHUI cO CTENEHIMH U JiorapudmMamMu, mpeodpazoBaHus




IpOOHO-PALIMOHAIBHBIX BBIPAKEHUH; YMEHHE ONEpPUpPOBATh MOHATUSMU: IOCIEIOBATEIbLHOCTh, apudmeTnyecKas
nporpeccusi, TeoOMEeTpUYecKas Mporpeccusi, OSCKOHEYHO YyObIBAaroIasi TeoMeTpUYecKas IMporpeccus; yMeHHe
3aJaBaTh IIOCIIEJOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (QOpPMYJ; yMEHHE OINEepHUpOBaTh
HNOHSTUSIMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJYJb U apTyMEHT KOMILJIEKCHOTO YHUCIIa,
dopMa 3amucu KOMIUIEKCHBIX 4YHCeNl (reoMeTpuyeckas, TPUTOHOMETpHYecKas U anredpandeckas); yMeETh
NPOM3BOIUTH apu(METHUECKUE ACUCTBUS C KOMIUICKCHBIMH YHCIAMHU; TPUBOIUTH IPUMEPHI HCIIOIb30BAaHUS
KOMIUIEKCHBIX YHUCEII; OMEepUPOBaTh MOHATUAMU: MaTpulia 2X2 u 3X3, ompenenuTenb MaTPUIbl, T€OMETPUUIECKUI

CMBICJI OIIPCACIINTCIIA

YMeHue OICpUpoOBaATH IIOHATHUAMMU: panrOHAJIbHBIC, HppaliOHAJIbHBIC, II0Ka3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(l)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKHUEC YpPaBHCHHA W HCPABCHCTBA, HX CHUCTCMbI; YMCHHEC OIICPHPOBATH
HNOHATHUAMUK. TOXIACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE, HCPABCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ n
HCPABCHCTB, PaBHOCHUJIBHOCTHb ypaBHGHHﬁ, HCPABCHCTB W CHUCTCM, YMCHHUC pPCIIaThb YpPaBHCHHA, HCPABCHCTBA H
CUCTECMbI C TNOMOIINBIKO PA3JIUYHBIX HpI/IéMOB; pemaTtb YpaBHCHUSA, HCEPABCHCTBA U CHCTCMbI C IIapaMETPOM;
MNPUMCHATH YPaBHCHUSA, HCPABCHCTBA, UX CUCTCMbI Ui PCHICHUA MATCMATUUYCCKHUX 3aJad W 3ada4 U3 pas3InYHbIX

oOacTeil HayKH U peanbHOM KU3HU

YMeHue omepupoBaTh MOHATUAMU: (DYHKIMS, YETHOCTb (DYHKIUH, NMEPUOAMYHOCTb (YHKLHH, OrpaHMUYEHHOCTb
(GYHKIIMM, MOHOTOHHOCTh (DYHKLHHU, SKCTpEMyM (YHKIMHM, HauOoiblliee W HauMEHblee 3HaueHUs (QYHKIUMU Ha
POMEXYTKe, HenpepblBHAs (DYHKIMS, aCUMITOTHI rpaduka (yHKLUUHU, NepBas W BTOpas MPOU3BOJAHAS (YHKILUH,
reoMeTpUUYECKUN U (PU3HUECKUN CMBICT TPOU3BOHON, IEPBOOOpa3Has, OoNpeAeNEHHBIA HHTErpall; yMEHUE HAXO/IUTh
aCHMIITOTHI Tpaduka GYHKIMHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYyMMBI, IIPOU3BEIEHHS, YACTHOTO U KOMITO3UIIUH
GbyHKIUI, HAXOIUTh ypaBHEHUE KacaTelbHON K rpaduKy (QyHKIMH; yMEHUE HAXOAUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GYHKUMH; yMEHHE UCIOJIb30BaTh MPOMU3BOJHYIO Ul HCCIEAOBAaHUS (YHKUMN, HAXOAUTh HauOONbIINE H

HauMEHbIINE 3HaYeHUs] QYHKUUN; CTPOUTH Ipa)KM MHOTOUJIEHOB C MCIOJIb30BAaHUEM allllapara MaTeMaTUYeCKOro




aHanu3a; TPUMEHITh TPOWU3BOJHYIO I HAXOXJACHUS HAWIY4IIEro PENICHUS B TMPUKIAAHBIX, B TOM YHCIIE
COIMATIbHO-O)KOHOMHYECKUX M (PU3NYECKUX 3a/ladax; HAXOAUTh IUIOMAIN U 00bEMBI (PUTY C TIOMOIIBIO MHTETpasia;

PUBOIUTH MPUMEPHI MATEMATUYECKOT0 MOAEIMPOBAHUS C TOMOIIBIO AU(PepeHInanbHbIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKIUH, oOpaTHas (QyHKIUSA, KOMIO3ULUS (QYHKUWH, JTHMHEHHAas
GyHKIMS, KBagpaTHYHas QyHKIWS, palloHaIbHas QYHKIUS, CTENIeHHas QYHKIHS, TPUTOHOMETPUYECKUE (YHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMHM, TOKa3aTelbHas M Jorapupmuueckas (QyHKIUH; yMEHHUE CTPOUTH
rpaguKu U3y4eHHBIX (YHKLUI, BBIIOJHATH MpeoOpa3oBaHus rpadMKoB (YHKIHMHA, HCIOIb30BaTh IpauKu s
U3yYEHUS MPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3ajad U3 JPYTHX YYeOHBIX MPEIMETOB M 3a1ad U3 PealbHOM
KHM3HHU; BBIpAXaTh (HOPMyJIaMH 3aBUCHMOCTH MEXAY BEIMYMHAMM; HCIIOJIb30BaTh CBOWCTBA M Trpaduku (QyHKIMH
JUI pEIlCHWs YpaBHEHHWH, HEPaBEHCTB M 3aJad C IapaMeTpaMmu; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH

MHOXXCCTBA peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue penate TEKCTOBBIE 3a7jaul pa3HbIX TUIIOB (B TOM YMCIIE Ha MPOLEHTHI, JOJIHU U YaCTH, Ha JIBUXKEHUE, padoTy,
CTOMMOCTb TOBapOB W YCIyT, HAJOTH, 3a7auyd U3 OOJAcTH YHpaBIEHUS JIMYHBIMU U CEMEUHBIMH (PUHAHCAMM);
COCTABJIATh BBIPAXKEHUs, YPABHEHMs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 3aJ1ayd, UCCIENOBATh IOJIYyYEHHOE
pelIeHNe U OLIEHHWBATh MPaBJONOAOOHOCTh PE3yJbTaTOB; YMEHHE MOJEIMPOBATh PEAJbHBIE CUTyal[Md Ha S3bIKE
MaTE€MaTUKH; COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4U, UCCIIEN0BAThH

MIOCTPOEHHBIE MOJIEJIN C MCIIOIb30BAaHUEM allliapara aireopbl, HHTEPIPETUPOBAThH MOJYyUYEHHBIA Pe3yabTaT

YMeHue onepupoBaTh MOHATHIMU: CpefHee apu(pMeTHUYecKoe, MeAMaHa, HauOoJbllee U HauMEHbIIee 3HAUYCHUS,
pa3max, JIHCIepcusi, CTaHJAapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE U3BJeKaTb, HMHTEPIPETUPOBATH
uH(pOpMallMIo, TPEICTaBICHHYI0 B TaONMIaX, Ha AWarpaMMmax, rpadukax, OTpa)kalollyl CBOMCTBa peabHBIX
IPOILIECCOB U SBJICHU; MPECTABIATh HH(OPMAIIHIO C TOMOIIBIO TAaOJIHII U AUArpaMM; UCCIIEI0BATh CTATUCTHYECKHUE
JaHHbIE, B TOM YHCIIe C IPUMEHEHUEM IpaUyecKuX METO/0B U AJIEKTPOHHBIX CPEACTB; rpa@UuecKku UCCIel0BaTh

COBMCCTHBIC Ha6JIIO,[[eHI/I$I C MOMOLIBIO JHUArpaMM paCCCUBAHUS U JIMHEMHOMN perpeccuun
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YMeHue onepupoBaTh MOHATHUAMHU: CIIyHYalHBIM OMBIT U CIy4ailHOE COOBITHE, BEPOSATHOCTH CIIYYaHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSITHOCTh C UCIOJIL30BAaHUEM TPadUUYECKUX METOJIOB; MPUMEHSITH (HOPMYIIbI CIOXKEHUS U
YMHOXKEHUSI BEPOATHOCTEH, (popmyiy monHoi BeposTtHOCcTH, (opmyiny bepuymin, xomOuHaTOpHBIE (DAKTHI U
(GOpMYIIbI; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHI; YMEHHUE ONEPUPOBATh MOHITUSIMHU: CIydaiiHas BEIMYMHA,
pacupeneneHue BEpPOSATHOCTEH, MAaTEMaTUYECKOE OXKMIAHUE, IUCIIEPCUs M CTAHIAPTHOE OTKJIOHEHHE CIy4dallHOH
BCIIMYMHBI, (YHKIMH paclpeleliecHuss ¢ IUIOTHOCTH PAaBHOMEPHOTO, TIIOKAa3aTeIbHOTO ¥ HOPMAJIBHOTO
pacupeneneHuii; yMeHUE MCI0Nb30BaTh CBOMCTBA M3YyUYEHHBIX PACHpPEEICHUN JUJIs pelieHus 3a7a4; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH OOJNBIIMX YHCEN, METOAbl BBIOOPOYHBIX HCCIENIOBAaHUI; YMEHHE NPUBOIUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJBIIMX YUCEN B TIPUPOTHBIX U OONICCTBCHHBIX SBJICHUSIX;, YMCHHE OIEPUPOBATH IMOHATUSIMU:
coueTaHue, IEepPecTaHOBKA, YHCIIO COYETaHW, YHCIO TMEepecTaHOBOK; OuHOM HbIOTOHA; yMEeHHE NPUMEHSThH
KOMOWHATOPHBIE (aKThl M PACCYXACHUS JUIsl PEIICHHS 3a/1ad; OLCHWBATh BEPOSTHOCTH PEATbHBIX COOBITHN;

COCTaBJIATh BEPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOHy‘leHHHﬁ pe3yiibTaTt

YMenue onepupoBaTh NOHATUAMHU: TOYKA, IpsAMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YIJIA,
IJIOCKWI  yroJl, JABYTPAHHBIM yroJl, TPEXTPaHHBIA YroJl, CKPEIIMBAIOIIMECS MPSIMbIE, MMAPAJUIEIbHOCTh U
MEPIECHANKYISAPHOCTD NPSAMBIX U IIOCKOCTEM, YroJl MEXAY NPAMBIMHU, YIOJI MEXKIY HPSIMOM M IUIOCKOCTBIO, YIOJl
MEXK]ly TUIOCKOCTAMH, PAacCCTOSHUE OT TOYKHM /IO IJIOCKOCTH, PACCTOSIHHE MEXIY MPSAMBIMH, PACCTOSHUE MEXKIY
TUIOCKOCTSIMHU; YMEHHE HCIONIb30BaTh MPU PEIICHUH 3a7ad M3ydeHHbIe (aKThl U TEOPEMbI IJIaHUMETPUU; YMEHUE
OIICHUBATh pa3MepPbl OOBEKTOB OKPYXKAIOMIEr0 MHpPA; CTPOUTh MaTEeMaTHYECKHE MOJEIN C TOMOIIbIO

TCOMETPHUICCKUX MOHATUU U BCJIIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW NNPAKTUYCCKUC 3a1a4n

YMeHue oneprpoBaTh NOHATUSAMHU: IO b GUTYPBL, 00BEM (PUTYpBI, MHOTOTPAaHHUK, IPABUIbHBII MHOTOTPAHHHUK,
cedyeHre MHOIOrpaHHUKa, Ky0, mapajuiesenumne, npu3Ma, nupamuaa, Gurypa u moBepXHOCTb BpAICHUS, LIIIUHID,
KOHYC, 1ap, cdepa, Iomaab chepsl, MmIonaab MOBepXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, IUIUHIPA, 00BEM KyOa,

MPSMOYTOJIBHOTO TapajuleNenuIlea, MUPaMAJIbl, MPU3MBL, IWIMHApPA, KOHYCa, IIapa, pa3BEPTKA IMOBEPXHOCTH,




CeueHMs KOHyca M LIMJIMHJPA, NapayiesIbHble OCH WJIM OCHOBAHHUIO, CEUYEHUE 111apa, INIOCKOCTh, Kacarolasics cepsl,
IWIMHAPA, KOHYCa; YMEHHWE CTPOUTh CEYEHHE MHOTOTPAHHUKA, W300pakaTh MHOTOTPAaHHUKH, (QUTYPBI H
IIOBEPXHOCTU BpALICHMs, UX CEYCHMs, B TOM 4YHCIE C IOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATH
CBOWCTBA TEOMETPUUYECKUX (DUTYpP, CAMOCTOATENBHO (OPMYIMPOBATEH OINPENEICHUS U3ydaeMbIX (pUryp, BBIABHraTh
TUIIOTE3bl O CBOMCTBaX M IPU3HAKAaX I'€OMETPUYECKUX (Uryp, oOOCHOBBIBaTh WJIM OIIPOBEprarb HUX; yMEHHE
NPOBOJUTH KJIACCH(PHUKAIMIO (GHUTYp TO pa3IMYHBIM NPU3HAKAM, BBINOJHATH HEOOXOIMUMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe onepupoBaTh MOHATUAMMU: JIBHKEHHE B IIPOCTPAHCTBE, NAPAJIENbHBIM IIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH
U B TIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe MOAO0OMS, MOAOOHBIE (UTYpHl; YMEHHE pPACIIO3HABATh paBHbIC U
o 00HbIe (PUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; MCIIOIb30BaTh TEOMETPHUECKUE OTHOIICHHS
IIPU PEIICHUH 3a/1a4; HaXOJAUTh FT€OMETPHUYECKHE BETUYUHBI (ITTMHA, YO, IJI0MaAb, 00bEM) IPU PEIICHUH 33]1a4 U3
JIpyTuX y4eOHBIX MPEIMETOB U M3 PEabHON KU3HU; YMEHUE BBIUMCIATH TEOMETPUIECKHAE BETMYMHBI (UIMHA, YTOJ,
IoIaaAb, 00bEM, IJIOIIAL MOBEPXHOCTH), UCIOJIb3Ysl M3ydeHHbIE (OPMYJbI U METOIbI, B TOM YHCIIE: IUIOLIAb
MOBEPXHOCTU MUPaMUAbI, TNPU3MBI, KOHYyCa, IWIMHApA, IUomans cdepbl; 00bEM Kyba, MNPsMOYTOJbHOIO

napajurejietiuieaa, mupaMuibl, IIpU3Mbl, TUINHAPA, KOHYCA, [Tapa; YMCHUC HAXOAUTh OTHOLICHHUC 00BEMOB HO,[[O6HBIX

¢uryp
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YMmenune OIICPHUPOBATH NOHATUAMM: MTPAMOYTOJIbHAad CUCTEMaAa KOOPAWHAT, BEKTOP, KOOPAWHATBI TOUKHU, KOOPAHNHATLL
BCKTOpa, CyMMa BCKTOPOB, IHNPOU3ZBCIACHHEC BCKTOPa Ha YHCIO, PA3JIOKCHUC BCKTOpa II0 6a3I/Icy, CKaJIIpHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHHUEC, YTOJ MCKAY BCEKTOpaMH, YMCHHE HCIIOJb30BaTh BeKTOpHBIfI n
KOOp,Z[I/IHaTHHﬁ MCTOI IJI pCHICHUA TCOMETPUUCCKUX 3a/lad U 3aa1 APYTrUux y‘-Ie6HBIX npeaMecToOB

YMenue BLI6I/IpaTB HOIIXOIIHIJ_[I/II\/'I METOH IJIsA PpCHICHUSA 3ada4d; [IOHUMAHUC 3HAYNMMOCTU MATCMATUKH B H3YUCHUU
MNPUPOIHBIX N O6H_[eCTBeHHI)IX IIponeccoB U SIBJ'IGHPIfI; YMCHHUEC pacClio3HaBaTh MPOABICHHUC 3aKOHOB MATCMATHKU B

HCKYCCTBC, YMCHHC NPUBOAUTH NPHUMEPBI MATCMATUYCCKUX OTKpLITHfI pOCCHﬁCKOf/'I n MHpOBOﬁ MaTeMaTH4eCKOMH




HayKH




HEPEYEHbDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku qenumMocTy HeabiX YUCe
1.2 Panmonanshbie yncia. OObIKHOBEHHBIC U IECATUYHBIC IPOOU, MPOIICHTHI, 0ECKOHEUHBIE TEPHOIUIECKIE TPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTerneHu. JlelicTBus ¢ apupMeTHYEeCKUMU KOPHIMHU HATypalbHON CTETIEHU
1.4 Crenenb ¢ 1enbM nokasareneM. CTeneHb ¢ paluoHalbHBIM oKa3areiaeM. CBoWCTBa CTEIEHU
1.5 CuHyC, KOCHHYC U TAaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHUHbIE U HATYPAIbHBIC JTOTapH (MBI
17 JleiictButenpHble uMcia. Apudmernyeckue omnepanuu ¢ JICHCTBUTENbHBIMH uuciaMu. [IpuOnnxEHHBIE BBIUMCIIEHUS, IpaBUIIa
' OKPYTJIEHUS, IPUKUKA U OLIEHKA Pe3yJibTaTa BRIUUCICHUN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommiekcHbie unucna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHHU
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Ilenpie 1 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA




2.6

WppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKe HEPaBeHCTBA

2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Martpu1iia cuCTeMbI JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbI
3 OyHKIMH U TpaPuKH

11 Oyukuusi, crnocobbl 3amanus ¢GyHkuuu. ['paduk dynkuumu. B3aumuo oOparnbie (QyHkumu. YETHble M Hed€THbIE (YHKIUU.
. [lepuonnueckne GyHKINU

37 OOnacte ompeneneHus: W MHOXECTBO 3HaueHWH ¢ynkumu. Hymm ¢yskumun. IlpomexyTku 3HAKOMOCTOSHCTBA. I[IpoMexyTku
' MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbospliee 1 HauMeHblIee 3HaueHue (PyHKIUHY Ha IPOMEXYTKE

33 CrenenHas GyHKIUS C HATYpaJbHBIM U LIENbIM MToka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS 1-0if cTeneHn

34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

3.5 IToka3zarenbHas u orapudmuyeckas GyHKIIMU, UX CBOMNCTBA U TpaduKH

3.6 Touku paspbeiBa. AcuMntoTsl rpadpukoB GyHKUIUN. CBoMCTBa (PyHKIMIA, HEMPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUSI ITOCJIEOBATEILHOCTEN

3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hagana maTremMaTn4eckoro ananmsa

4.1 [IpousBonnas ¢pyukuuu. [IponsBoHbIe 371€eMEHTAPHBIX (PYHKIIHMA

42 [Ipumenenne NPOM3BOAHONM K HCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTh M OJKCTpeMyMbl. HaxoxaeHue HauOospluero u

HaAMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I Ha OTPE3KE




4.3

[TepBooOpasnas. MaTerpan

5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tena 1 MOBEpXHOCTH BpaIllCeHUS
7.5 KoopanHatsl 1 BEKTOpBI
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Poccuiickas 351eKTpOHHAs IKOJIa

bu6mmoreka IJOK



IHHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «BeposiTHOCTh M CcTaTHCTHKa» 0a30BOro ypoBHs misi oOydarommxcs 10 —11
KJIAacCOB pa3zpaboTaHa Ha ocHoBe DeAepalbHOTO TOCYJAPCTBEHHOTO O0O0pa30BaTENIbHOIO CTaHAApTa CPEAHEro OOIIero
oOpa3zoBaHus, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, MPEIBSABISIEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, U
TPaJAUIINN POCCHIICKOTO 0Opa3oBaHUs. Peanmmzarusi mporpaMMbl 00€CTICUMBACT OBJIAJICHHE KITFOUEBBIMUA KOMIIETEHITUSMU,
COCTABJISIFOUIMMU OCHOBY JUISI CAMOPA3BUTHSA U HETIPEPBHIBHOIO 00PA30BaHMUSI, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO
Y TI03HABATENILHOTO PA3BUTHSI IMYHOCTH 00YUAIOIIIUXCSI.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

VY4ebnbii kKypc «BeposiTHOCTh U CTaTUCTHKa» 0Aa30BOTO YPOBHS SIBIISECTCS MPOJOJIKEHUEM U PA3BUTHEM OJHOUMEHHOTO
y4eOHOro Kypca 0a30BOro YpOBHS OCHOBHOM mikoyibl. Kypc mnpenHasHadeH s (OpMUpPOBaHUS Yy OOydYarolUxcs
CTaTUCTUYECKON KYJBTYPhl U TTIOHUMAHUSI POJIM TEOPUH BEPOSITHOCTEH KaK MAaTeMaTUYECKOrO0 MHCTPYMEHTA JJIsl U3yUYCHHS
CIIy4alHBIX COOBITHH, BEJIMYMH U TporeccoB. [Ipu m3ydeHun Kypca oOOramaroTcs MPEACTABICHUS YYallUXCS O METOaxX
MCCJIEIOBAHMS U3MEHUYUBOTO MUPA, PA3BUBACTCS MIOHUMAHKE 3HAYMMOCTH M OOIIIHOCTH MAaTeMAaTUYECKUX METOJIOB IMO3HAHMS
KaK HEOThEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUS.

Conepxanue Kypca HaIlpaBJIeHO Ha 3aKpEIUICHUE 3HAHWH, MOJYUYEHHBIX MPU M3YUYEHHHM Kypca OCHOBHOM IIKOJIBI U Ha
pa3BUTHE MPEACTABICHUN O CIIyYalHbIX BEJIMUMHAX U B3aUMOCBS3SX MEX]y HUMHU Ha BaXKHBIX MPUMEPAX, CHOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKPYIKAKOLIETO MUPA.

B cooTBeTcTBMU C YKa3aHHBIMU IEISIMU B CTPYKTYype Y4eOHOTo Kypca «BeposaTHOCTh M CTaTHCTHKA» CPEIHEH IIKOJIBI
Ha 0a30BOM YpOBHE BBIICJICHBI CIIEIYIOIIME OCHOBHBIE COAEpXk aTelbHble JUHUM: «CiydailHble COOBITHS U BEPOSITHOCTHY,
«Crny4daitHble BETUYMHBI U 3aKOH OOJIBIITUX YHUCEID».

Baxxnyto 9acTh Kypca 3aHUMAaeT M3y4YCHHE T€OMETPUYECKOTO U OMHOMMAIILHOTO PACTpEeICHH U 3HAKOMCTBO C MX
HEMPEPHIBHBIMU aHAJIOTaMU — MOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIpe/IeICHUSIMHU.

Conepxxanne nmuann «CiydaitHble COOBITUS M BEPOSITHOCTUY» CITY>KHT OCHOBOM sl (POPMHUPOBAHUS MPECTABICHUN O
pacrpesieIeHd BEPOSATHOCTEM MEXAy 3HAUCHUSAMH CIIy4yalHbBIX BEJIMYWH, a TaKXKe dTa JUMHUS HeoOxoauMma Kak 0aza s



U3y4EHHUsl 3aKOHa OOJBIIMX YHcel — (PyHAAMEHTaJIbHOIO 3aKOHA, JECWCTBYIOLIETO B NPUPOJE U OOILIECTBE U HMMEIOLIETO
MaTeMaTHueckyio ¢opManuzanuio. Cam 3aK0H OOJIBIINX YHUCEN MPEATaraeTcs B 03HAKOMUTEIBHOU (JopMe ¢ MUHUMAIBHBIM
MCIIOJIb30BAaHUEM MAaTEMATHYECKOTO (popMalIn3Ma.

Tewmsbl, cBA3aHHbBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEJIMUYNHAMU, aKLIEHTUPYIOT BHUMaHUE IIKOJIBHUKOB HAa ONUCAHUU U
U3yYEHUHU CIy4ailHbIX SIBJICHHUH C MOMOILBIO HEMPEPbIBHBIX (pyHKIMHA. OCHOBHOE BHHUMAHUE YAEISAETCS NMOKAa3aTelIbHOMY U
HOpMaJIbHOMY pACIIpPEAEIEHUSIM, IIPU ATOM MPEANOIaraeTcsi 03HaKOMUTEJIBHOE H3y4YeHHE MaTepuana 0e3 J0Ka3aTelbCTB
MIPUMEHSEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha usyuenue kypca «BeposTHOCT U CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOAUTCS | yac B HEJENIO B TEUEHHUE KaXI0r0 rojia
oOy4eHusi, Bcero 68 yueOHbIX YacoB.



COILEPKAHHUE YYEBHOI' O KYPCA

10 KJTACC

[IpencraBneHre NaHHBIX C MOMOIIbIO Tabmui U auarpamMm. Cpeanee apupMeTHUecKoe, MeAMaHa, HauOoJjbllIee U
HAaUMEHbBIIIEE 3HAYCHUS, pa3Max, TUCIIEPCUs U CTaHIaPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB.

Crny4aiiHbple SKCIEpUMEHTHI (OMbIThI) M CIy4dailHble COOBITHS. OJeMEHTapHble COObITHSA (KMCXO0nbl). BeposTHOCTH
CIly4alHOTO CcOObITUS. bnM30ocTh 4YacTOTBl M BEPOSTHOCTH cOObITHMH. CilydaliHble ONBITBI C PaBHOBO3MO>KHBIMU
AJIEMEHTaPHBIMU COOBITUAMU. BepoATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU.

Onepauuu HajJ COOBITUSAMU: NIEpeceUeHne, 00beIMHEHNE, IPOTUBOIOJIOKHBIE cOObITUS. J{narpamMmmbl Diinepa. Dopmyia
CJI0’KEHUS BEPOSATHOCTEN.

YcnoBHasE BEPOSTHOCTb. YMHOXKEHUE BEpPOATHOCTEW. JlepeBO cCilydalHOro »JKcnepuMeHTa. Popmylia ITOJTHOU
BeposiTHOCTH. He3aBucrumbie COOBITHS.

KomOunaropaoe mnpasmino ymHoxeHus. llepecranoBku u ¢dakrtopuan. Yucino coueranuit. TpeyronbHuk Ilackans.
®opmyna buHoma HeroToHa.

bunapubiii ciayualinelii onbIT (MCHbITaHuE), ycnex M Heynada. HesaBucumble ucnbiTaHusi. Cepus HE3aBUCUMBIX
UCIIBITAaHUM 10 TiepBoro ycrexa. Cepusi HE3aBUCUMBIX UCTIbITaHUN bepHyu.

Cnyuaiinaa BenuuuHa. Pacnipenenenne BepositTHocTed. [narpamma pacnpenenenus. [Ipumepsl pacnpeneienuii, B ToM
4uCclie, FEOMETPUYECKOe 1 OMHOMUAIBHOE.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOT0 TipeaMeTa «MaTeMaTukay XapakTepUu3yroTCs:

I'paxxpanckoe BocMTaHKE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIMK OOYYaIOIMIETrocss KaK aKTUBHOTO M OTBETCTBEHHOI'O YICHA POCCHUKCKOTO
oOI1ecTBa, MPEJACTaBICHUEM O MaTeMaTHYECKMX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI M IMp.), YMEHHEM B3aUMOJICHCTBOBATH C COIMAJbHBIMA HMHCTUTyTaMU B
COOTBETCTBUHM C UX (PYHKIMSIMU U HaA3HAYECHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH, YBAKECHUS K MPOIUIOMY M HACTOSIIEMY POCCHHCKON
MaTE€MaTUKH, [EHHOCTHBIM OTHOLICHUEM K JOCTHMXKCHUSIM POCCUMCKUX MATEMAaTUKOB M POCCUHUCKOM MATEMATHYECKOU
IIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JOCTHUKEHUN B IPYTHX HayKaX, TEXHOJIOTUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHMEM JTYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEJICHUS, CBSI3aHHOIO C NPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAyKH M JICSATEIBHOCTHIO YUYEHOIO0; OCO3HAHUEM
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy AyIIErO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIOUasl ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEILIEHNM, PACCYKAECHHUM; BOCIPUUMYUBOCTHIO K MATEMATHUYECKUM ACIIEKTaM Pa3JIWYHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS MPUMEHSTh MaTeéMaTHYECKHE 3HAHUS B MHTEpecax 3JI0pOBOTO M Oe30macHOTO oOpasza
KU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3JI0pOBBIO (30pOBO€ NMHUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHUH U
OTIbIXa, peryisipHas (Qu3ndeckas aKTUBHOCTH); (PU3WYECKOTO COBEPIIICHCTBOBAHWA, TMPH 3aHATUSX CHOPTUBHO-
03JI0POBUTEILHON JAEATEILHOCTHIO.



TpyaoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYZYy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K pa3udHbIM cdepam npodeccrHoHaTbHOMI
NESTETPHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBEIOOp OymyIei
npodeccur M peanu3oBbBIBATH COOCTBEHHBIE KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 M CamMOOOpPAa30BAaHUIO HA MPOTSHKEHUM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHUH
NPaKTUYECKUX 33/1a4 MaTeMaTHYECKOW HAIPABICHHOCTH.

JKOJIOrMYeCKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphl, TOHUMAHUEM BIIMSHUS COLMATLHO-YKOHOMHUYECKUX MPOILIECCOB HA
COCTOSIHUE TIPUPOJAHON U COIMATILHOM Cpeibl, OCO3HAHUEM TJI00ATILHOTO XapaKTepa dKOJIOTHUECKUX Mpo0sieM; OpUeHTAINEH
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HaHUN JIJIsl pElIeHUs 3a/1a4 B 00JIACTH OKPY’KAIOIIEH CpeJibl, TUIAHUPOBAHHUS MOCTYIKOB U
OLICHKM UX BO3MOYKHBIX IMMOCIICICTBUN I OKPYKAIOIIEH CPEBI.

[leHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, MOHMMAaHWEM MAaTeMAaTHUYeCKOW HayKd Kak cdepbl YelOBEUECKOW ACSTENIbHOCTU, ITAloB €€ pa3BUTHS H
3HAYMMOCTH ISl pa3BUTHs LIMBUIN3ALMK; OBJIAJICHUEM S3bIKOM MAaTEMAaTUKU U MAaTEMaTHYECKOU KYJIbTYpPOU KaK CPEACTBOM
MO3HAHMS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOECKTHYIO M UCCIIEIOBATEIBCKYIO NEATEIbHOCTh MHANBUAIYAIBHO U B TPYIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIE pe3ybTaThl OCBOCHHS IMPOrpaMMbl y4eOHOTo mpeamera «MareMaTHKa» XapaKTepU3YIOTCs
OBJIAJICHUEM YHHUBEPCAJIbHBIMU HO3ZHAGAMETbHOIMU OCUCMBUIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU OCUCMBUSIMU.

1) YVuusepcanvuvie noznasamenvusle oeiicmsus, obecneuusarom @Gopmuposanue 6A306bIX KOSHUMUBHLIX NPOUECCO8
00yuarowuxcst (0c6oeHUue Memo008 NO3HAHUSL OKDYICAIOWE20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCTIe008AMENbCKUX Onepayull,
YMeHull pabomams ¢ uH@opmayueti).

ba3oBble Jornyeckue qeMcTBUs:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
NOHATUSAMH;, (OPMYIUPOBATH ONpEACICHUS MOHATUN; yCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCHU(UKALUH,
OCHOBaHUS JJ1s1 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN34;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPa30BHIBATE CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATENbHbIE, CIUHUYHBIE,
YaCTHBIE U 00LIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; IPEAJIaraTh KpUTEPUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

JenaTb BBIBOJABl C MCIOJbB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHHUH 110 AaHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO JOKA3aTelbCTBA MAaTEMaTHYECKUX YTBEPKIACHUN (TpsMbIE M OT IPOTHUBHOIO),
BBICTpPaNBaTh apryMEHTAlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

BBIOMPATh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HNOAXOSIINN ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrIe ucciieqoBareLCKHUe J1eCTBUA:

MCITOJIB30BaTh BOMPOCHI KaK MCCAEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYJIUPOBATH BOIIPOCHI, (DUKCUPYIOIIHE
MPOTHBOPEYHE, MPOOJIeMy, yCTaHABIMBATh UCKOMOE M JTaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UINIO0, MHCHHE;

IPOBOJUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEU
MaTEMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCA, BBHISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IpOIECCaMH;

CaMOCTOSITeNIbHO  (hOopMyIMpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHMI;

MIPOTHO3MPOBATh BO3MOYKHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIJIBUTATH MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

PabGora ¢ unpopmaumeii:



BBISIBIISATH Je(UIUTH HH(POPMAILIMK, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETAa Ha BOMIPOC U JIJISl PEILICHUS 3a/1a4K;
BbIOMpaTh HMHQOpPMAIIMIO M3 HCTOYHUKOB pA3MUYHBIX THUIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

CTPYKTYpPUPOBATh HHPOPMALIUIO, IPEJCTABIATE €€ B PA3IMYHbIX (OpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

2) VuuseepcanbHvie KOMMYHUKamueHwvle Oelicmeus, 00ecneyusaom c@opMUpo8aHHOCMb COYUANbHLIX HABLIKOG
00YYaAOUUXCHL.
Oo0wenue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBUHM C YCJIOBUSIMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS IO X0y PEIICHUs
3a/1a4i, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yIIbTaT;

B XOJ€ OOCYXKIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbl, MPOOJIEMbI, pEIIaeMOW 3aJauH,
BBICKA3bIBaTh WJCH, HAIlCJICHHbIE HA TOWCK PEIICHHUS; COMOCTABIIAThH CBOU CYXKACHUS C CYXICHUSIMHU JPYTUX
YYaCTHUKOB JIHAjiora, OOHAPYXKMBATh pa3iu4Me U CXOJCTBO TMO3WIHMKN; B KOPPEKTHOH Qopme (HOopMyIupoBaTh
pa3Horiacus, CBOM BO3PAXKEHUS;

MPEJCTABIATh PE3YyJIbTAThl PEIICHUS 3a7auM, SKCIIEPUMEHTA, UCCIICIOBAHMS, MPOEKTA; CAMOCTOSATEIbHO BBHIOMpATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aJ]1ay IPE3CHTAIIMU U OCOOCHHOCTEN ay IUTOPUH.

CoTpyaHuvecTBo:

NOHMMATh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW W MHAWBHUIYaIbHOM pabOThl MPH pEIlIeHUH YYeOHbIX 3aj1ay;
NPUHHUMATh LIeJb COBMECTHOM JESTENbHOCTH, IIJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThl, pacipeensiTh BUIbI
paboT, 10roBapuBaThCs, 0OCYXKIATh MPOIIECC U PE3yIbTaT paboThl; 00001aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax padoThl (0OCYXIeHUs, OOMEH MHEHUH, «MO3rOBBI€ IUTYPMbD» U HHBIC);
BBITIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOU JEUCTBUS C JAPYTMMHU WICHAMU KOMAH[Ibl, OLIEHHWBAThH
KayeCTBO CBOET0 BKJIaJa B OOIIMHI MPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHU.

3) Vhusepcanvuvie pecynamuenvie oeiicmaus, obecneyugarom Gopmuposanue CMulCl08blX YCMAHOBOK U HCUSHEHHBIX

HABbIKO6 JIUYHOCMU.



Camoopranusanus:
COCTABJISITh IUIAH, QJITOPUTM PEIICHHS 3a7a4d, BBHIOMPATH CIOCOO pEIICHHS ¢ y4ETOM HUMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBbIKAMU IIO3HABATENbHON pe(dIEeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
IPOLIECCOB, UX PE3YyJbTAaTOB; BIAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ysibTaTa pelieHus
MaTeMaTUYECKON 3a4auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aJa4ul, BHOCUTh KOPPEKTUBBI B JEATECIbHOCTD
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAWJICHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUMBATh COOTBETCTBUE pe3yJbTaTa L€ U YCJIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHXKEHUS WIM HEJOCTKCHUS
PEe3yJIbTaTOB JIESITEILHOCTH, HAXOIUTh OIMOKY, aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

YuTath U CTPOUTH TAOTUIBI U JUATPAMMBI.

OnepupoBath NOHATUAMHU: CpeliHee apu(pMeTUIECKOe, MeIaHa, HauboJblIee, HAMMEHbIIIEe 3HaYEHUE, pa3Max MacCuBa
YHUCJIOBBIX TaHHBIX.

OnepupoBaTh NOHATUSAMU: CIIy4allHBIM 3KCHEPUMEHT (OMBIT) M CIydyallHOE COOBITHE, 3JIEMEHTApHOE COObITHE
(3meMeHTapHBI UCXOJ)) CIY4YallHOrO OIbITa; HAaXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMU CIIy4alHBIMU
COOBITUSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITUN B M3YUEHHBIX CITyYalHBIX SKCIIEPUMEHTAX.

Haxonuth u hopMynupoBatTh cOOBITHA: MEpECEUCHUE U 00bEIMHEHNE JaHHBIX COOBITHI, COOBITHE, TPOTUBOMOIOKHOE
JaHHOMY COOBITHIO; TIOJIb30BATHCS AMArpaMMaMHu Ditsiepa u (OpMYIIoi CII0KEHUS BEPOATHOCTEN MPH PEIICHUH 3a/au.

OnepupoBaTh MOHATUSMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOAUTh BEPOSITHOCTH C MOMOIIBIO
IpaBuja YMHOXEHUS, C IOMOLIBIO JEPEBA CIIyYaTHOTO OIIbITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS TIPU PEILICHUH 3a/1a4.



OnepupoBarTh NOHATUAMU: HMCHBITAHWE, HE3aBUCHMBIC HCIIBITAHUSA, CEpUs MCIBITAHWM, YCIIEX W HEyJada; HaXOIWUThb
BEPOSATHOCTH COOBITUN B CEPUM HE3aBUCUMBIX HCIIBITAHUN IO TIEPBOTO YCIEXa; HAXOAUTH BEPOSITHOCTH COOBITHI B CEpHUH
WCIIBITaHUN bepryun.

OnepupoBaTh NOHATUAMM: CIIy4ailHasl BEJIMYNHA, PACIIPEIEICHUE BEPOATHOCTEN, TMarpaMMa pacpeeIcHus.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acosB

duekTpoHHbIE (LM POBbHIE)

Ne i/m Konrpoabnbsie IIpakTuyeckue
NMPOrpaMmblI Bcero paGoTLI paGoTE: o0pa3oBaTe/ibHbIE PeCYpPChI
1 Eiiiiifgaelme AGHHBIX T oncateibas 4 https://m.edsoo.ru/FO3BBNGHE
CiryyaliHble ONBITHI U CITy4ailiHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.eds00.ru/036ZK3GO8
AJIEMEHTapPHBIMU UCXOIaAMHU
3 Onepar H%H COOLITHAMH, CIONCHHE 3 https://m.eds00.ru/1XSYQJKCT
BEPOATHOCTEMH
YcnoBHas BEpOSITHOCTB, IEPEBO
4 CIIy9aifHOTO OTIBITa, (hOpMYyIIa MOJTHON 6 https://m.edso0.ru/MG7XWYII5
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
5 DIeMEHTh KOMOMHATOPUKHI 4 https://m.edso0.ru/93E1MT4GW
6 Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR
7 CrnyqaifHble BETUYUHBI U pacpeiesieHus 6 https://m.edsoo.rw/W3I256YUQ
8 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 2 https://m.edsoo.ru/F2NRENLS5Z
OBUIEE KOJIMYECTBO YACOB I10 34 5 )

[NPOTPAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

ITOYPOYHOE INIAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

IIpencraBnenue TaHHBIX €
MOMOMUIbIO TaOJIUI] U JUarpamMmm

Cpennee apudpMeTHUECKOE,
MeauaHa, HanOoJbIIee U
HAaUMCHBIICC 3HAYCHUA,
pa3Max, TUCIIePCHs,
CTaH/IaPTHOE OTKJIOHCHHE
YHUCIIOBBIX HAOOPOB

https://m.edsoo.ru/X01 FENDXK

https://m.edsoo.ru/V4OA2PTHT

Cpennee apudmeTnieckoe,
MeauaHa, HanOoJbIIee U
HAaMMCHBbIICC 3HAUYCHUA,
pa3max, IucIepcus,
CTaHIAPTHOE OTKJIOHEHHUE
YHCIIOBBIX HAOOPOB

https://m.edsoo.ru/Z5IFE36YC

Cpennee apudmMeTnyeckoe,
MeauaHa, HanOoJbIIee U
HaAMMCHBIICC 3HAUYCHUA,
pa3Max, Jucrepcus,
CTaH/JIapTHOE OTKJIIOHEHHE
YHCIIOBBIX HAOOPOB

https://m.edsoo.ru/8B62VBQSL

CrnyualiHble SKCIIEpPUMEHTHI
(OTIBITHI) M CITy4alHbIE

https://m.edsoo.ru/INJUIJ4ANP



https://m.edsoo.ru/X01FENDXK
https://m.edsoo.ru/V4OA2PTHT
https://m.edsoo.ru/Z5IFE36YC
https://m.edsoo.ru/8B62VBQSL
https://m.edsoo.ru/1NJUIJ4NP

COOBITHSL. DIIEMEHTapHbIE
COOBITHS (MCXOIBI)

BeposTHOCTB ciydailHOTO
coObITHsl. BepositHOCTH
COOBITHI B OIIBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUAMU

https://m.edsoo.ru/VDGNIP8BC

10

BeposTHOCTB ci1ydallHOTO
coObITus. [IpakTrueckas
paborta

Onepanuu HajJ COOBITUSAMMU:
nepecevyeHue, O0beANHEHNE
COOBITHH, TPOTHBOIOJIOKHBIE
coObITusl. Inarpammsl Diinepa

Onepanuu HajJ COOBITUSAMMU:
nepecevyeHue, O0beANHEHNE
COOBITHH, TPOTHBOIOIOKHBIE
coObITus. lnarpammsl Diinepa

dopmyiia CIOKEHUS
BEPOSATHOCTEU

https://m.edsoo.ru/0OOMKZKCQS

https://m.edsoo.ru/V67CF8BE7

https://m.eds00.ru/42385YOY2

https://m.edsoo.ru/FJIXSISWUU

11

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
JepeBo ciry4aiiHOro
IKCIIEPUMEHTA

https://m.edsoo.ru/EOLOXO5WX

12

VYcnoBHas BEpOSTHOCT.
YMHOKXEHUE BEPOATHOCTEM.
HepeBo cimyvyaitHOTO
IKCIIEPUMEHTA

https://m.edsoo.rlu/ WKFATOMAA



https://m.edsoo.ru/VDGN1P8BC
https://m.edsoo.ru/09MKZKCQS
https://m.edsoo.ru/V67CF8BE7
https://m.edsoo.ru/42385YOY2
https://m.edsoo.ru/FJXSI5WUU
https://m.edsoo.ru/EOL0XO5WX
https://m.edsoo.ru/WKFATOMAA

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOSATHOCTEH.

13 N https://m.edsoo.ru/OQHYOESEZ
JepeBo cirydaifHOTO
JKCIIEPUMEHTA

14 ®dopmyIia MoJHON BEPOATHOCTH https://m.edsoo.ru/LCEG6ZMPV

15 dopmyiia MOJHON BEPOATHOCTH https://m.edsoo0.ru/TOQZNAQWK
dopmyiia NOJHOU

16 BeposATHOCTH. HezaBucumbIe https://m.edsoo.ru/ZEASE3LSV
COOBITHS

17 KoHnTponpHas padora https://m.edsoo.ru/QE7Y9VSM9
Komb6unaropHoe npaBuio

18 https://m.edsoo.ru/M14GFGM X6
YMHOXKEHUS

19 [TepecranoBku U akTopua https://m.eds00.ru/U70877Q0F

20 Yuco coueranuit https://m.edsoo.ru/1XIFF1E4B
Tpeyronpnuk [lackais.

21 https://m.edsoo.ru/85QHGUUQ1
®opmyna 6bunoma HeroTona
buHapHBIN Cily4alHBIN OIBIT
(ucmipITaHue), ycrex U Heylaya.

22 He3zaBucumbie ucnbITaHus. https://m.edsoo.ru/SSIHOGOQS
Cepust HE3aBUCUMBIX
UCIIBITaHUH 10 IEPBOTO ycIexa

23 Cepuz Heg? BHCHMBIX https://m.edsoo.ru/3PCK9YK51
ucnbITaHui bepHym
Cepust HE3aBUCUMBIX

24 nemerraiit. Ilpaxtirieckas https://m.edsoo.ru/EM2ZK6NZJ
paboTa ¢ UCIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII

25 CnyyvaitHas BeTu4nHa https://m.edsoo.ru/39X1711.41



https://m.edsoo.ru/OQHY0ESEZ
https://m.edsoo.ru/LCEG6ZMPV
https://m.edsoo.ru/T0QZNAQWK
https://m.edsoo.ru/ZEASE3LSV
https://m.edsoo.ru/QE7Y9VSM9
https://m.edsoo.ru/M14GFGMX6
https://m.edsoo.ru/U7O877Q0F
https://m.edsoo.ru/1XIFF1E4B
https://m.edsoo.ru/85QHGUUQ1
https://m.edsoo.ru/5SIHOG0QS
https://m.edsoo.ru/3PCK9YK51
https://m.edsoo.ru/EM2ZK6NZJ
https://m.edsoo.ru/39X17IL41

Pacnpenenenue BepOSITHOCTEN.

26 1 https://m.edsoo.ru/MPOAVYOCO
Juarpamma pacripeaesieHus
C a OM3BEJICHUE

27 yMMV 1 TIpOH3BEACHH 1 https://m.edsoo.ru/XX14INOX3
CITyYaifHBIX BETUYHH
CyMMa | IIpou3BeIcHIE

28 y . p a 1 https://m.edsoo.ru/51AVNGFKC
CIIy4alHbIX BEJIMUYNH
[Ipumeps! pactipeesieHui, B

29 TOM YHCJIE TEOMETPUUYECKOE U 1 https://m.edsoo.ru/RGS5J6BAAT
OMHOMHAIILHOE
[Ipumeps! pactipeesieHui, B

30 TOM YHCJI€ TEOMETPUUECKOE U 1 https://m.edso00.ru/7Q50MDWLL
OMHOMHAJILHOE
IToBTOpEHME, 0000IICHUE 1

31 . 1 https://m.edsoo.ru/EEALK6860
CHCTEMAaTH3aLMs 3HAHUH
IToBTOpEHME, 0000IICHUE 1

32 . 1 https://m.edsoo.ru/SMUXIFZ7V
CHCTEMAaTH3alMs 3HAaHUH

33 Hroroas koHTpoapHas pabora 1 https://m.edso0.ru/264X80RSM
IToBTOpenue, 00001IEHNE U

34 p Hl . 1 https://m.edsoo.ru/ZMEM3LUEW
CHCTEMAaTH3alMs 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 14
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https://m.edsoo.ru/MP0AVYOCO
https://m.edsoo.ru/XX14INOX3
https://m.edsoo.ru/51AVNGFKC
https://m.edsoo.ru/RG5J6BAAT
https://m.edsoo.ru/7Q5OMDWLL
https://m.edsoo.ru/EEALK6860
https://m.edsoo.ru/5MUXIFZ7V
https://m.edsoo.ru/264X80RSM
https://m.edsoo.ru/ZMEM3LUEW

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMBI
10 KJTACC
Kox . .
IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl CpeiHero oo1ero
npoBepsiemMoro | SpasoBanus
pe3yJabTara
6 Teopust BeposSTHOCTEH U CTaTHCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
62 OnepupoBaTh MOHATUAMU: CpeiHEe apupMeTHYecKoe, MeaHa, HanboJblllee, HAUMEHbIIee 3HaYeHHe, pa3Max MacchBa
. YHUCJIOBBIX JAHHBIX
OnepupoBaTb MNOHATUSMU: CIy4alHBI HKCIEPUMEHT (ONBIT) W ClOy4yailHO€ COOBITHE, JJIEMEHTapHOE COObITHE
6.3 (37eMeHTapHBIH UCXO0J1) CIy4yallHOrO OMbITa; HAaXOAWUTh BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXHBIMH CIyYalHBIMH
COOBITUSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUIN B M3YUEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX
64 Haxonutk u GopMynupoBaTh COOBITUS: NEpecedeHrne U OObEUHEHUE JaHHBIX COOBITUH, COOBITHE, POTUBOMOIOKHOE
' JTAHHOMY COOBITHIO; [T0JIB30BAThCA JUarpaMmamu Jitiiepa v GopMysioi ClI0KeHUs BEPOSITHOCTEH NMPU pelIeHUH 3a/1a4
65 OnepupoBaTh MOHATUSAMU: YCIIOBHAS BEPOATHOCTD, HE3aBUCUMbIE COOBITHS; HAXOIUTh BEPOSITHOCTH C MIOMOIIBIO MpaBuja
' YMHOKEHUS, C TIOMOLIBIO AEPEBA CIIy4alHOTO OIbITA
6.6 [TpruMeHATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH PEIICHUH 33124
6.7 OnepupoBaTh MOHATUSMU: HCIBITAHWE, HE3aBHCHMBIE HCIBITAHUS, CEpUs MCIBITAHWM, YCIEX M HEyAauda; HaXOOUTh

BEPOATHOCTH COOBITUIN B CEPUU HE3aBUCHMBIX UCIIBITAHUN J10 IEPBOTO yCreXa, HaXOAUTh BEPOSTHOCTU COOBITHI B cepuu




6.8

ucnbiTanuil bepuynu

OnepupoBaTh NOHATUSAMU: CllydaliHasi BEJIMUMHA, pACIPEIEIIEHUE BEPOATHOCTEN, JUarpaMma pacipeesieHus



HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6 Teopus BeposTHOCTEN U CTaTUCTHKA
6.1 [IpencraBienue naHHBIX ¢ HOMoOLIbl0 Tabmuu M auarpamMm. CpeaHee apudMmeTHyeckoe, MeMaHa, HauOojblliee W HauMEHbIlee
' 3HAuEHUs, pa3Max, JUCIEPCUs U CTaHIapTHOE OTKJIIOHEHHE YMCIIOBBIX HA0OPOB
CrnyualiHple SKCIIEpUMEHTHI (OMBITHI) M Cily4ailHble COOBITHS. OJIeMEHTapHble COOBITHUS (KMCXO[bl). BepodTHOCTH cilydyaliHOTO
6.2 coObITUS. BIM30CTh 4acTOTBl M BEpOSTHOCTU cOOBITUH. Ciy4aliHble ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposiTHOCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
63 Onepanuy HaJx COOBITUSIMU: IepeceueHue, o0beAMHEHNE, TPOTUBOMNOIOKHbBIE cOObITHA. J(narpamMmMbl Diinepa. DopMyna Cl0XKEHUS
' BEPOSATHOCTEU
64 YcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEpOATHOCTEH. JlepeBo ciydaiiHOro oskcnepumeHTta. Dopmyiia IMOJHONM BEPOATHOCTH.
. HezaBucumblie coObITUS
6.5 KomOunatopHoe mpasuio ymHoxxeHus. IlepectanoBku u ¢axropuan. Yucno coueranuid. Tpeyronbuuk Ilackans. @opmyna 6uHOMA
' HrioToHa
6.6 bunapHbili ciiydaliHbII ONBIT (MCHBITaHKE), ycnex U Heydada. HesaBucumble ucnbiTaHus. Cepusi HE3aBHCHMBIX HCIBITAHUN J10
. nepsoro ycnexa. Cepus He3aBUCUMBIX UCIIBITAHUN bepHyium
6.7 Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHocTeil. Jmarpamma pacnpepenenus. Ilpumepsl pacnpeneneHuil, B TOM 4YHCIIE

TCOMETPHUICCKOEC U OMHOMUAJIbHOE




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBepsieMoOro
TpedoOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oo0pa3zoBaHus

Brnagenune MmeromamMu 1OKa3aTeNbCTB, AJTOPUTMAMM PEHICHUS 3a/1ad; yMeHHe (OpMYJIHpOBAaTh H OIEPHUPOBATH
HNOHATUSIMM: OIIpENEICHUE, aKCuoMa, TEOpEMa, CJIEICTBHE, CBOMCTBO, NpPHU3HAK, J0KA3aTEbCTBO, PAaBHOCHJIbHBIE
(GOpMyIMPOBKH; IPUMEHATh UX; yMEHUE (OPMYIMPOBATH 0OpaTHOE U MPOTUBOIMOJIOKHOE YTBEPXKAECHUE, IPUBOIUTD
IIPUMEpPbl M KOHTPIPUMEPHI, HCIOJIb30BAaTh METOJ MaTEeMaTHMYECKONM MHIYKIHUH; IPOBOIAUTH JOKA3aTEIIbHBIC
pacCyXIeHHs INpU PEIICHUU 3a/lad, OLEHUBATh JIOTUYECKYIO IPAaBWIBHOCTb PAacCy’KICHHWI; YMEHHE OIEpUpOBATh
MOHSTUSAMM: MHOYKECTBO, IIOJMHOKECTBO, OIE€palliM HaJ MHOXKECTBAMH; YMEHHME HCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBI amnmapaT JUIsl OMMCAHMS PEaJbHBIX MPOLIECCOB U SIBICHUW M MPH PELIEHUU 3a/ad, B TOM YHUCIE U3
JIpyrux y4eOHBbIX NpEAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad, CBS3HBIA Ipad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 33/1aBaTh M OMNHUCHIBaTh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCIOJB30BaTh rpadbl MpH pELICHUH
3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpaJbHOE YHUCIO, LEJIOE YHUCIO, CTENEHb C LEIbIM I0Ka3aTelleM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENIEHb C PAallMOHAJIBHBIM MOKa3aTelleM, CTENEeHb C JeHCTBUTENbHBIM MOKa3aTelleM, Jorapudm
yyciaa, CHHYC, KOCHHYC M TAaHIEHC IPOM3BOJIBHOIO YHUCJA, OCTATOK 10 MOAYJIO, PalUOHAIBHOE YHCIIO,
UpPPALMOHATIBHOE YHUCJIO, MHOKECTBAa HATYPaJIbHbBIX, LEJbIX, pPallMOHAIbHBIX, JAEHCTBUTEIBHBIX YHCET; yMEHHE
UCIIOJIb30BaTh MpPHU3HAKU JEIMMOCTH, HaMMEHBIIMM OOIIMN JenuTenb M HauMEeHblee oO0Ilee KpaTHOe, aJropUTM
EBxknuaa mnpu pemieHuM 3a7ad; 3HAKOMCTBO C PA3JIMYHBIMU ITO3ULUOHHBIMH CHCTEMAMU CUMCIICHUS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUI U MpeoOpa3oBaHus BRIPAKEHHUM CO CTENEHsSMHU M Jorapupmamu, nmpeoOpa3oBaHUs
JNpOOHO-pallMOHATIBHBIX BBIPAKEHHH; yMEHUE ONEepUpOBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTh, apudMeTHuecKas
nporpeccusi, reoMeTpudeckas mporpeccusi, 0€CKOHEUHO yOBIBAIOIIas FeOMETpHUUEcKasi Iporpeccus; yMEeHUE 3a/1aBaTh
MOCIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYpPPEHTHBIX (QOpPMYJ; yMEHHE ONEepUpOBaTh MOHITUSIMHU:




KOMIUIEKCHOE YHCII0, COMPSIKEHHBIE KOMIUIEKCHBIE YHCiIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, Gpopma 3amnucu
KOMIUIEKCHBIX ~ 4Yucen (FeoMeTpuueckas, TPUTOHOMETpHYecKass M anreOpanueckas); yMeTb MPOU3BOAUTH
apudmeTuyecKrue NeHCTBUS C KOMIUIEKCHBIMU YHCIAMU; MPUBOJIUTH IPUMEPHl UCIOJIb30BAHUS KOMILJIEKCHBIX YHCEIT;
OTIepUPOBATh MOHATUAMU: MaTpuLa 2x2 u 3X3, onpeaeauTellb MaTPUILIbI, TEOMETPUUECKUI CMBICI ONpPEAeTUTENs

YMenue OIICPHUPOBATH TIOHATUSAMMU: pallMOHAJIbHBIC, HppanuoOHaJIbHBIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/ILICCKI/Ie, TPUTOHOMCTPHUYECCKNEC YPABHCHUA U HEPABCHCTBA, UX CUCTEMbI; YMCHHUE OIICPUPOBATH IOHATHAMMU:
TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE, HCEPABCHCTBO, CHCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB,
PaBHOCHUJIIbLHOCTD ypaBHeHHﬁ, HCPABCHCTB U CUCTCM,; YMCHUC PCLIATh YPABHCHUA, HCPABCHCTBA U CUCTEMbI C IIOMOIIbIO
Ppa3INIHbIX HpI/IéMOB; peuiatb YpaBHCHHUSA, HCEPABCHCTBA W CUCTEMblI C IIapaMETpOM; IHNPUMCHATL YpPAaBHCHMUA,
HCPABCHCTBA, UX CUCTCMBbI I PCIICHUA MAaTCMATUUCCKHUX 3aa4 U 3aJa4 U3 PA3JIMYHbIX obOnacreit HAayYKH 1 peanLHoﬁ
KHN3HHU

YMeHue onepupoBaTh HOHATUAMM: (YHKIMS, YETHOCTh (YHKLIMH, MEPUOJUYHOCTh (YHKLUUH, OTPAaHUYEHHOCTh
(YHKLIHMH, MOHOTOHHOCTb (YHKIMH, SKCTpeMyM (QYHKLUH, HauOoJblllee M HauUMEHblIee 3HaueHus (QyHKIUM Ha
IPOMEXYTKe, HempepblBHAs (YHKIMs, aCUMITOTHI rpaduka (yHKLUMHU, IepBas W BTOpas MPOU3BOJAHAs (YHKLHUH,
FEOMETPUUYECKUNA U (PU3NYECKHUI CMBICI MPOU3BOAHOM, IepBooOpa3Hasi, ONpeAeaEéHHbI HHTErpal, YMEHUE HaXOdUTh
aCUMNTOTHI Tpaduka QYHKIMH; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IIPOU3BEAEHHUS, YACTHOIO M KOMIIO3HUIIMH
GyHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOU K rpa@uky (yHKIMH; YMEHHUE HAaXOAUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKIMI; yMEHHE UCIIOIb30BaTh MPOU3BOJIHYIO JUISl UCCIIEJOBaHUs (QYHKIUHN, HAXOAUTh HAauOOIbIINE U HAUMEHbIINE
3HaYeHUs (QYHKIMHA; CTPOUTh TpapUKHM MHOTOUWIEHOB C HCIOJb30BAHHUEM arapaTa MaTeMaTH4YeCKOro aHalu3a,
IIPUMEHATH MPOU3BOJHYIO I HAXOXKACHHWS HAWIY4dlIero pEeUIeHUs B NPUKIAAHBIX, B TOM YHCIE COLUAIbHO-
HKOHOMHMUYECKUX U (PU3MUYECKUX 3a/lauyax; HaAXOJIUTh IUIOMAAN U 00BEMBI (PUTYp C TIOMOIIBIO WHTErpaia; MPUBOJIUTH
IpUMEpPbl MATEMATHYECKOT0 MOAETMPOBAHHUS C TOMOLIBIO U (HepeHIInaBHBIX YPaBHEHHH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIKU, oOpaTHas QyHKLUSA, KOMIO3UIMS (PYHKINN, THUHEHHAs QyHKIUS,
KBaJpaTH4Has (QyHKIUS, palMoHaNbHas (QYHKLUS, CTeleHHass (QyHKIMs, TPUTOHOMETpUYecKue (PpyHKIUH, oOpaTHBIE
TPUTOHOMETpHUUYECKHE (PYHKIMH, TOKa3aTeabHas U Jorapudmudeckas QyHKIUN; YMEHUE CTPOUTH TpapUKH U3YyUEHHBIX
(YHKUNH, BBIMONHATH MpeoOpa3oBaHus IrpadukoB (YHKUMH, MCHOIB30BAaTh IpadUKU AT HW3YYEHHUS IMPOLECCOB U
3aBHCUMOCTEH, MpHU pELIeHUH 3ajad M3 JAPYIMX Y4YeOHBIX IPEeIMETOBM 33/7a4 M3 pealbHOW >KU3HM; BBIPAXKaTh
dbopMyliaMu 3aBHCHUMOCTH MEXIy BEJIMYMHAMHU; HCIIOJIb30BAaTh CBOMCTBAa M TpaduKu (QYHKIUM JUIsl perieHus




ypaBHeHHfI, HEPAaBCHCTB U 3aJad C IapaMeTpaMu; I/I306pa)KaTb Ha KOOpHHHaTHOﬁ IINIOCKOCTH MHOKECTBa peH_IeHI/Iﬁ
ypaBHeHHfI, HEPaBCHCTB U UX CUCTEM

YMeHue pemarth TEKCTOBbIE 33a4l PA3HBIX THUIIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIH U YacTH, Ha ABIKEHHE, paboTy,
CTOMMOCTh TOBApOB W YCIyT, HAJOTH, 33/Ja4d M3 OOJAcCTH YINpPABICHHUS JIMYHBIMH W CEMEHHBIMH (DMHAHCAMHU),
COCTABJIAITh BBIPAXKECHUS, YPAaBHEHHUsI, HEPABEHCTBA M HMX CHCTEMBI 110 YCIIOBHUIO 3a/Ja4d, MCCIECIOBATh IOJYy4YECHHOE
pellleHHe U OLEHMBATH IPABJONOAOOHOCTh pE3yJbTaTOB; YMEHHUE MOJCIUPOBATh pPEAIbHbIE CUTYallMd Ha S3bIKE
MAaTE€MaTUKH; COCTAaBJIATb BBIPAXKCHUSA, YPABHEHUSA, HEPABEHCTBA U UX CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEI0BAThb
IOCTPOEHHbIE MOJIENIN C MCII0JIb30BAaHUEM arlapara ajare0pbl, HHTEPIPETUPOBATh OJYUYEHHBIH pe3ybTar

YMeHue omnepupoBaTh IMOHATHSAMHU: CpelHEe apuPMETHUECKOe, MEIWaHa, HauOOJbIIee W HAMMCHBIICE 3HAYCHWS,
pa3max, JMCIepCHs, CTaHIApTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; YMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIlMIOo, TPEICTaBICHHYI0 B Tabnumax, Ha JauMarpamMmax, rpadukax, OTpaXkaloIllyl0 CBOMCTBa peallbHbBIX
MPOLIECCOB U ABJIEHUH; MPEACTABIATh UH(DOPMALIMIO C MTOMOIIBI0 TAOIUI U IUArpaMM; HUCCIEI0BaTh CTAaTUCTUYECKHE
JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM rpauuecKux METOAOB U JJIEKTPOHHBIX CPEACTB; rpadUuecKu HCCIeN0BaTh
COBMECTHBIE HAOIIOACHHS C TIOMOIIBIO AUArPaMM PACCEUBAHUSI U TMHEHHOMN perpeccuu

YMeHue onepupoBaTh MOHSTUSIMM: CIy4dallHBIH ONBIT M ClIy4yailHOe€ COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSITHOCTb C HCIOJIBb30BAaHUEM TIpadUUYECKHX METO/OB; HNPUMEHATh (HOPMYIBl CIOXKEHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (OpMyJy TMOJIHOW BepoATHOCTH, (opmyny bepHymin, KoMOMHATOpHbIE (akThl U
(GopMyIIbl; OLIEHUBATh BEPOSITHOCTU PEAJbHBIX COOBITUH; yMEHHE ONEepUpOBaTh MOHATUSMU: Clly4yaiiHas BeJIMYMHA,
pacupeneiieHue BEpOSATHOCTEM, MATEMaTUYECKOE OXKUIAHUE, AMCIEPCHUS U CTaHIApTHOE OTKIIOHEHUE CIy4alHOMN
BEJIMYMHBI, QYHKIUU pacHpeeeHNs U TUIOTHOCTH PaBHOMEPHOTO, IT0Ka3aTeIbHOTO0 U HOPMAJIBHOTO pacHpeesIeHU;
YMEHHE HCIOJb30BaTh CBOMCTBA M3YYECHHBIX PACIPENEICHUN I pEelIeHUs 3a7a4; 3HAKOMCTBO C IOHATHAMM: 3aKOH
OOJBIINX YHCE, METOJIbl BEIOOPOYHBIX MCCIEAOBAHUN; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YHCeJl B MPUPOJHBIX U OOIIECTBEHHBIX SBJIECHUSAX; YMEHUE ONIEpUPOBAThH MOHATUSAMH: COYETaHHE, IEPECTaHOBKA, YHCIIO
COYETaHUil, YUCIIO0 MepecTaHOBOK; OMHOM HBI0TOHA; yMEHHE MPUMEHITh KOMOMHATOPHBIE (DAKTHI U pacCyKICHUS s
pelieHus 3a7ay; OLICHHWBAaTh BEPOSTHOCTH pPEaJbHBIX COOBITHIA; COCTAaBIATh BEPOATHOCTHYIO MOJAETb U
UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue oneprupoBaTh MOHATUAMU: TOYKA, IPsIMas, IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEIUYHMHA yIia, IUIOCKUI
yIoJl, IBYTPAHHBIA yTOj, TPEXTPAHHBIM YroJl, CKPEIMBAIOIIUECS MPSAMBIE, MMAPAJUIEIBHOCTh U NEPIIEHIUKYJIIPHOCTh
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MNpsAMBIX H HHOCKOCTCP'I, YIroja MEXAy HIpsAMBIMH, YIOJI MCKIY HpﬂMOfI " IINIOCKOCTBIO, YI'OJI MEXAY IIIIOCKOCTAMU,
pacCToOdHNUE OT TOYUKH OO0 IINIOCKOCTH, PACCTOAHHUE MEXKAY IHIPAMBIMH, PACCTOAHHUEC MEXKAY IUIOCKOCTAMH, YMCHUC
HCIIOJIB30BAaTh IIpHU PCIICHHHK 3aJdad HU3Y4YCHHBIC (baKTBI U TCOPEMBI IUIAHUMCTPHUHU, YMCEHHUC OLCHHUBATHL PasMEpPhbI
00BEKTOB OKpYyKaroumero Mupa, CTpouTb Mar€MaTUdCCKHUE MOACIIN C ITIOMOINBIO I'€COMETPUUCCKUX MTOHATHH U BCJIIMYHH,
peliaTh CBA3aHHBIC C HUMH MMPAKTUYCCKHUC 3a/la1n

YMeHue onepupoBaTh MOHITUSIMH: IUIOMIAAL GUTYPBI, 00BEM (DUTYpBI, MHOTOIPAaHHUK, MPABWIbHBII MHOTOTPAHHUK,
CcedyeHHe MHOTOrpaHHUKa, KyO, mapajuielenune/l, npu3Ma, nupamuia, Gurypa u MOBEPXHOCTh BpAICHHS, [UIHHID,
KOHYC, ap, cdepa, miomanb chepsl, MIoM@ab MOBEPXHOCTH MUPAMUIbI, PU3MBI, KOHYCa, IMIUHIpPA, 00BEM Kyba,
MPSIMOYTOJIBHOTO MapajuleienuIea, TupaMuabl, IPU3Mbl, LIUJIUH]Ipa, KOHyca, 1apa, pa3BEpTKa OBEPXHOCTH, CEUECHUS
KOHYyCa U [IMJIMHAPA, IapajuleIbHble OCU WIM OCHOBAHUIO, CEUYEHHUE 11apa, IIJI0OCKOCTh, Kacarowasics chepsl, LUINHPA,
KOHYCa; YMEHUE CTPOUTH CEYEHUE MHOTOIPAaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpPAIICHUS,
UX CEYCHHS, B TOM YHCIIE C MIOMOIIBIO SJIEKTPOHHBIX CPENICTB; YMEHHE MPUMEHATH CBOMCTBA T€OMETPHUECKUX (QHUTYP,
CaMOCTOSITENIEHO (POPMYJIMPOBATH OIPEEIICHUS] U3ydaeMbIX (DUTYp, BBIIBUTaTh THUIOTE3bl O CBOMCTBAX M IpPU3HAKAX
reoMeTpUUecKux ¢Guryp, 0oOOCHOBBIBATHMIIM ONpPOBEpraTh HX; yMEHHE MPOBOIAUTH KiaccupUKaui QUryp Imo
Pa3IMYHBIM NIPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JOMOTHUTEIbHbBIE TOCTPOSHHUS

11

12

13

YMeHne ONCpHUPOBATH MOHATHUAMU: IBUKCHHUE B IMTPOCTPAHCTBE, HapaHJICHBHBIfI MNEpPEHOC, CUMMETPUA Ha IMJIIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, IIpeodpazoBaHue Mo 100us, 0100HbIE PUTYpbl; YMEHUE PAcllO3HABAaTh PaBHbIE U MOJO00HBIE
q)HprLI, B TOM YHCJIC B IIPHUPOAC, HCKYCCTBE, apXHUTCKTYPEC, UCII0JIb30BATh TCOMCTPHUICCKUEC OTHOUMICHUA IPHU PCIICHUN
3aJa4; HaXxOAMTh T€OMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJI, IUIOIAAb, OOBEM) MpH pEUIeHWU 3agad U3 JAPYIHX
y4eOHBIX NMPEIMETOB U U3 pealbHON JKU3HU; YMEHUE BBIUUCIATH T€OMETPUUYECKHUE BETUUMHBI (JUIMHA, YT, TUIONA/Ib,
00BEM, IMJIONIAb MOBEPXHOCTH), MCIONIB3YSl W3yUYeHHBbIE (JOPMYJIBI M METO/bI, B TOM YHCIE: IUIOIIAb MOBEPXHOCTH
OUpaMU/Ibl, TPU3MBI, KOHYycCa, IWIMHApa, IUIOMAAb cdepbl; 00bEM KyOa, NPSMOYTOJIBHOTO MNapaielenunesa,
nmUupaMuJbl, IPpU3MbI, HUIUHAPA, KOHYCA, 1Iapad, YMCHHUE HaAXOAUTh OTHOIIICHHE 00BEMOB HOJIO6HBIX (1)I/Il"yp

YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATBHl TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, NpPOM3BEJCHHWE BEKTOpa Ha YHUCIO, pa3IoKeHHWE BEKTOopa MO 0a3ucy, CKaJspHOE
IIPOU3BE/ICHUE, BEKTOPHOE IIPOM3BEJIEHUE, YIroJd MEXKIy BEKTOpaMHU; YMEHHME HCIIONb30BaTh BEKTOPHBIM H
KOOPJMHATHBIM METOJI JUI PEeLIeHUs TeOMETPHUECKUX 3a]1au U 3a/1a4 JPYTruX y4eOHBIX MPEIMETOB

YMmenune BI)I6I/IpaTI) HO)IXO)I?IHH/If/i MCTOO OJid PpCHICHUA 3aJadd; IMOHMMAaHUE 3HAUYUMMOCTH MATCMATHKU B HM3YUCHUH



IPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U SIBJICHMI; YMEHHE paclo3HaBaTh NPOSBICHHE 3aKOHOB MaTEMAaTHKU B
HCKYCCTBE, YMEHHE MPUBOAUTH TPUMEPHI MATEMATHUECKUX OTKPBITUI POCCUHCKON U MUPOBOW MaTeMAaTUYECKON HayKu
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