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HEHTPAJIBHOE TEPPHTOPHAJIBHOE YIIPABJIEHHE JIEMTAPTAMEHTA 110 OBPA3OBAHHIO AAMHUHUCTPALLIMA BOJINOI'PAJIA
Myununnaasuoe odmeodpazosareasnoe yupesacnne «Cpensns mroaa Ne 83 Henrpaasnoro paiiona Boarorpaa»

«PacemorTpenon
pykosoantens MO yuurenei
CCTECTBEHHO-MATEMATHYECKOTO [THK1
MOY CIII Ne 83

7 /
Epemeesa E.I'. é Lol ~

npotokon MO NG | d
or 27 .08.2026 r.

[punoxenne k ocnosnoil obpazosarensnoit nporpamme COO
MY HHIHTIAABHOTO 001e00pa3oBaTENbLHOIO YUpeAIeHns
«Cpeanss mkona Ne 83 Llenrpansnoro paiiona Boarorpasa»
speena B aeicrene pukazom Ne252 or 29.08,2023:

¢ mamenenuamu ot 28.08.2024, lpuxas No 204;

¢ wamenennamn o1 27.08.2025, npuxas Ne 224;
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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 nedCTBYIOLIEH 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 MPOrPaMMBbI CpeIHETo 0011ero oopazoanus: 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
11 KJTACC

Yucia ¥ BIYMCICHUSA

Harypanpnbie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenenp ¢ pauMOHAJIIBHBIM NIOKa3aresieM. CBOMCTBA CTENIECHH.

Jlorapugm yncna. JlecaTuuHble U HATypaJbHbIE JOTapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JTOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXXEHU, COEPIKALUX CTEIEHH C PallMOHAIBHBIM IOKA3aTeNIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHENHBIX YPaBHEHUN. PellieHne NpruKiaaHbiX 3a1a49 ¢ TOMOIIBIO CUCTEMBI JINHENHBIX YPAaBHEHUM.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUIO MaTEMaTUYECKUX 3aJad U 3a/1a4y U3 pa3iuuHbIX obnactei
HAYKHU U PEAIbHOMN KU3HHU.

DOyHKUMU U TpaGuKH

Oyukuus. [lepuoanueckue QyHkuuu. [IpomMexyTK MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIMH.
HauGosnbiiee u HauMeHblee 3HauyeHne (yHKIIMA Ha POMEXKYTKE.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTtenbHas u orapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduKH.

Ncnonb3oBanue rpa@ukoB GyHKIMMA 17151 pellIeHNs YPaBHEHUN U JIMHEUHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIUN s HCCIEAOBAaHUS MPOLECCOB U 3aBHUCHUMOCTEH, KOTOpbIE BO3HUKAIOT IpPHU
pEIIeHNH 3aj1a4 U3 JPYruX YUYeOHBIX MMPEIMETOB U pealbHOM JKU3HH.



Hauvana mareMaTH4ecKOro aHajau3a

HenpepsiBabie GhyHKIIMH. MeTOI HHTEPBAJIOB VISl pEIICHUS HEPABEHCTB.

[IpousBognas ¢pyukiuu. ['eoMmerprueckuil U GU3NIECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbie 3yIeMEHTAPHBIX (GYHKUUNA. DOpMYJIbI HAXOXKIEHUS MPOU3BOJHON CYMMBI, MPOU3BEIACHUS U YaCTHOTO
(yHKITUH.

[IpumMeHeHre TPOU3BOIHOM K HCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxaeHne HanOobIero
Y HAaUMEHBIIErO 3HAa4eHHs (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHrne TPOW3BOMHOM JII HAXOXKIACHUS HAWIy4lIero pelmeHuss B NPHUKIAJHBIX 3aJadax, JJIs ONpeAesICHHS
CKOPOCTH TIpoliecca, 3aIaHHOT0 (POpMYIIOi Wi rpauKoM.

[TepBooOpaznas. Tabnuila nepBooOPa3HBIX.

Nurterpan, ero reomerpudeckuil u puzndeckuii cMbici. Beruncnenue unterpana no ¢popmyiie Hetorona—IJleitonuna.



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:

11 KUIIACC

Yucja v BLIYUCJICHUA
OnepupoBaTh NOHATUSAMHU: HATYPAJIBbHOE, IIEJI0€ YUCII0; UCTIOJIb30BAaTh MPU3HAKHU JICIMMOCTH LIEJIBIX YHACEII, PA3JI0KEHUE
YHCJIa Ha TPOCTHIE MHOXKUTENM JJIs1 PEIICHUS 3a/1a4.



OneprpoBaTh MOHATHEM: CTEIIEHB C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHIAMHU: JIOTApU(PM UKCIA, AECITUYHBIC U HATYpaJlbHbIE JTOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATh CBOWCTBA CTETICHHU JIJIsl TPEOOPa30BaHUs BbIPAXKEHUI; OTIEpUPOBATh MOHITUIMU: TTOKA3aTeIbHOE YpaBHEHHE
Y HEPABEHCTBO; PELIaTh OCHOBHBIC TUIIBI IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonssaTe npeoOpazoBaHus BBIPAXKEHUH, COAEpKAIIUX JIOrapu(pMbl; ONEPUPOBATH MOHATHAMU: Jiorapudmudeckoe
YpaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOTapU(MUUECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUH U €€ pEeIIeHUe; HUCIIOJIb30BaTh CUCTEMY JIMHEWHBIX
YPAaBHEHUMU I pELICHUs IIPAKTUYECKUX 3a1a4.

HaxoauTe pemenus npocTeNmmx CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB.

MopaenupoBaTh peanbHbIe CUTYALMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
10 YCJIOBHIO 3a/1a4H, UCCIIEIOBATh OCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM aIlllapaTa anreopsol.

DOyHKUUM U TpaduKku

OnepupoBaTh MOHATUSAMM: NEpUOANYEcKass (YHKUHUS, MPOMEKYTKH MOHOTOHHOCTU (YHKIIMHM, TOYKH SKCTpEMyMa
¢byHKUMK, HanOObIlIEe U HAUMEHbIIEE 3HaUeHUs] GYHKUIUHA Ha IPOMEKYTKE; UCIOIB30BATh UX JJIsl UCCAEAOBaHUS (DYHKIIUH,
3a1aHHOM TpaduKoM.

OnepupoBaTh MNOHATUSMM: TpaUKU IOKa3aTeIbHOM, JOrapu(pMUUYECKOM U TPUTOHOMETPUYECKHX (YHKIIHII;
n300paxaTh UX Ha KOOPJAUHATHON IUIOCKOCTH U UCIIOJIB30BATh AJIsl PELLIEHUS] YPaBHEHUI U HEPABEHCTB.

N300paxkath Ha KOOPAMHATHOM TIOCKOCTH TpaUKy TUHEHHBIX YpaBHEHUH U UCIIOJIb30BATh UX JIJIS PEIICHUS CUCTEMBI
JIMHENHBIX YPABHEHUM.

Hcnonb3oBath rpad@uku GyHKIMI 17151 UCCIIEI0BAHUS MPOIIECCOB U 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX NUCIMILIMH.

Havana MaTeMaTH4eCKOro aHa/IM3a

OnepupoBaTh MOHATUSIMHU: HENpPEpbIBHAS (DPYHKIMS; MPOM3BOAHAS (PYHKIMH; HCIONb30BaTh T€OMETPUUECKUI U
(bu3nYeCcKuil CMBICI MPOU3BOIHOM JI pelIeHus 3a1a4.



HaxoauTe Npou3BOJAHBIE 3JIEMEHTAPHBIX (YHKLMM, BBIYUCIATH IPOU3BOAHBIE CYMMBI, NPOU3BEACHUS, YaCTHOTO
byHKIHA.

Hcnonb30BaTh TPOU3BOAHYIO IS MCCIETOBAHUS (PYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSAThH PE3yJIbTaThl
UCCIIEIOBAHUS K IIOCTPOEHUIO TPaUKOB.

Hcnonb30BaTh NMPOU3BOAHYIO JUISI HAaXOXKIEHUS HAWIIY4IIEro PElICHUS B IPHUKIANHBIX, B TOM YHCIIE COLIMAIBHO-
DKOHOMHUYECKHUX, 3a/1a4ax.

OnepupoBath MOHATUAMHU: IEPBOOOPA3HAS U HHTETPAIL; IOHUMATh FTEOMETPUUYECKUNA U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonuth nepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIHI; BRIUUCIATH UHTErpai no popmyisie Herotona—JIenonuna.

Pemarp npukiagHble 3aJadd, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKOTO M (PU3NYECKOr0 XapakTepa, CpelcTBAMU
MaTeMaTUYECKOro aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
KonuyecrBo 1yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM.
1 [TokazarenpHas ynkmwms. [TokazareapHbIe 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckne ypaBHCHHS U 12 https://m.edso0o.ru/107CT1AVS
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIMH U UX
3 rpacduku. TpuroHoMeTpuueckue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEpaBEHCTBA
4 IIpousBoaHas. [IpumeneHne Mpou3BOIHON 24 1 https://m.edsoo.ru/DKIVLOTN4
5 HNuTerpan u ero npuMeHeHUs 9 https://m.edsoo.rt/ALMBWA4BH
6 Cucremsl ypaBHEeHUN 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypanbHbie u 1ienble ynucna 6 https://m.edsoo.ru/RSROSSJFR
8 Hosropenne, 0606meHIfe’ 18 2 https://m.edsoo.ru/BFUNE9BGN
CHUCTEMAaTH3alysl 3HaHUU
OBIIEE KOJIMYECTBO YACOB 110 102 6 0

[TPOT'PAMME



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KoaundecTBO 4yacosB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Crenens ¢ pallMOHATIbHBIM
1 1 https://m.edsoo.ru/3SOCUH3 WO
oKa3aTeJieM
2 CBOMCTBa CTENEHU 1 https://m.eds00.ru/S5J1ROGOM
[IpeobpazoBanue BhIpaxXeHUH,
3 COZIEpIKaIlMX pallMOHAJIbHBIE 1 https://m.edsoo.ru/R3V5PAH19
CTENEHU
[IpeobpazoBanue BhIpaxXeHUH,
4 COJZIEpKAIUX palMOHaJIbHbIE 1 https://m.edsoo.ru/IOP1F2ZAS
CTEIEHU
[IpeoOpazoBanue BbIpaKEHHH,
5 COoAEpKAIIMX PallHOHAIbHBIE 1 https://m.eds00.ru/D9YG96WX7
CTEIEHU
ITokazaTenpHBIE ypaBHEHUS U
6 P 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
[Toka3arenbHble ypaBHEHHUS U
7 1 https://m.edsoo.ru/TSL5ZRHAJ
HEpaBEHCTBA
IToka3aTenbHBIE YPABHEHUS U
8 yp 1 https://m.eds00.ru/M3KPYXT09
HEpaBEHCTBA
Tloka3zarenbHBIC YpaBHEHHUS U
9 P 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U
10 1 https://m.edsoo.ru/43EARX0D3

HEepaBeHCTBA



https://m.edsoo.ru/3SOCUH3W0
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/43EARX0D3

[TokaszarenpHas pyHKIUS, €€

11 . https://m.edsoo.ru/TEO869HTH
CBOMCTBA U Irpaduk
KontponpHast pabora o Teme
"CTeneHsp ¢ pallMOHAIbLHBIM

12 rokasareiieM. IlokazaTenbHas https://m.edsoo.ru/SBWZVFW9F
¢ynkuus. [TokazarenbHbie
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna https://m.edsoo.ru/S2PYSSME7

14 JlecATHUHBIC 1 HATYpaNbHEIC https://m.edsoo.ru/AJ51DTX9E
JorapuMbl
IIpeoOpa3oBanue AKCHHI,

15 PEOOPASOBATINE BLIpANCHIH https:/m.eds0o0.r/ IAWFA1Q5Q
coJiep KaIX Jorapu(mol
IIpeoOpa3oBanue BEIpaKEHUH

16 peobp P ’ https://m.edsoo.ru/GBGH44TGC
coJep KaIx Jorapu(mol
IIpeo0d I

17 PEODPAsOBAHHC BHPRKCHIHT, https:/m.edsoo.ru/M8QS8RFDMS
CoJIeprKalIuX JorapudMbl
IIpeoOpa3oBanue AXKCHHI,

18 PEODPA3OBAHHE BLIPLKCHIH https://m.eds00.ru/6CDNOWZBQ
CoJIepXKanIux JorapudmMbl
Jlorapudmuyeckue ypaBHEeHHUSA U

19 pud P https://m.edsoo. s u/HWUB2LHFU
HEPABCHCTBA
JI

20 OrapuMHICCKHE YPaBHEHMS 1 https://m.edsoo.ru/2UAGJZC5B
HEPaBEHCTBA
Jlorapun(pmMmudeckne ypaBHEHHS U

21 pud yp https://m.edsoo.ru/VQR1JP1IKW
HEPaBCHCTBA
Jlorapudmuyeckue ypaBHEHHUSA U

22 pud P https://m.edsoo.ru/0OYNMCK9RD
HEPaBEHCTBA
Jlorapudgmuueckast pyHKIus, eé

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

CBOMiCTBa U rpaduK



https://m.edsoo.ru/TEO869HTH
https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q
https://m.edsoo.ru/GBGH44TGC
https://m.edsoo.ru/M8Q8RFDMS
https://m.edsoo.ru/6CDN0WZBQ
https://m.edsoo.ru/HWUB2LHFU
https://m.edsoo.ru/2UAGJZC5B
https://m.edsoo.ru/VQR1JP1KW
https://m.edsoo.ru/0YNMCK9RD
https://m.edsoo.ru/JOOHWINGL

Jlorapudmuueckas GpyHKIus, eé

24 . https://m.edsoo.ru/N7K1UXIZQ
CBOMCTBA U Irpaduk
Tpuronome €CKHEe KIIMH,

25 pur }i METpUHECKHE pyHicIn https://m.edsoo0.ru/LQZVIYRDG
UX CBOWCTBA U rpaduKu
Tpuronomerpudeckue GyHKIUN

26 P . P ymxm, https://m.edsoo.ru/UUWKBS8L6F
WX CBOMCTBA U TpaduKu
Tpuronome €CKHEe KIIMH,

27 pur % METpUHECKHE pyHicIn https://m.edsoo.ru/95VB5SABJO
WX CBOMCTBA U TpaduKu
Tpuronomerprudueckue QyHKIUH,

28 p . p ymxn https://m.edsoo.ru/SP4IPSHQOM
UX CBOWCTBA M rpaduKu
[IprMepbl TPUTOHOMETPUIECKHUX

29 PHMEPHLTP P https://m.edsoo.ru/SLSQ4AYYN
HEPaBEHCTB
1T e OHOME ec

30 PHMEPBI TPHTOHOMETPHHCCIHX https://m.edsoo.ru/IJ19ZJZRQ
HEPaBEHCTB
1T € OHOME ec

31 PHMEPBI TPHTOHOMETPHHCCIHX https://m.eds00.1u/QY8YSBTCF
HEPaBEHCTB
IT

32 PHMEPBT TPHTOHOMETpHHCCHIX https://m.edsoo.ru/LLILZOCDP
HEPaBEHCTB
KonTponbHas padbora no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEeHUS U

33 HepaBeHCTBA. TpUrOHOMETPUYECKUE https://m.edsoo.ru/X8GZYMSHR
GYHKIIUT U UX
rpaduxu. Tpuronomerpudeckue
HepaBeHCTBA"

34 HemnpepbiBHbIe QyHKIINN https://m.edsoo.ru/7ULWADO6B
MerTto epBaio elre

35 TOM MHTEPBAJIOB JUTA PEIICHIA https://m.edsoo.ru/RMLALS6CD

HEpPaBEHCTB



https://m.edsoo.ru/N7K1UXIZQ
https://m.edsoo.ru/LQZV9YRDG
https://m.edsoo.ru/UUWKB8L6F
https://m.edsoo.ru/95VB5ABJ0
https://m.edsoo.ru/SP4IPSHQM
https://m.edsoo.ru/SLSQ4AYYN
https://m.edsoo.ru/IJ19ZJZRQ
https://m.edsoo.ru/QY8YSBTCF
https://m.edsoo.ru/LL8LZ0CDP
https://m.edsoo.ru/X8GZYM5HR
https://m.edsoo.ru/7ULWAD06B
https://m.edsoo.ru/RML4LS6CD

MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

36 https://m.edsoo.rt/UV2R8QHUH
HEPaBEHCTB

37 [IpousBoaHas GyHKIIUK https://m.edsoo.ru/WWI1RR5VG8

38 [TpousBoaHas GyHKIMH https://m.edsoo0.ru/TXVIGQIO2
I'eomerpuueckuii u puznueckuii

39 P ib https://m.edsoo.ru/JZHKV18M1
CMBICIT TPOU3BOTHOM
['eomerpuueckuii u pu3nIecKuin

40 . https://m.edsoo.ru/3CPCCY4M6
CMBICJI IPOU3BOIHOM
[Ipon3BoIHBIE 3JIEMEHTAPHBIX

41 X https://m.edsoo.ru/JW5SAJQU3
byHKIUI
IIpon3BoHBIE AIEMEHTAPHBIX

42 P Vﬂ p https://m.eds00.ru/4G1I0YGVZ
byHKIUH
[Ipou3BogHast CyMMBI,

43 P 8 Y . https://m.edsoo.ru/E952ROOJH
MPOU3BEICHUS, YACTHOTO (PyHKIIMH
IIpousBogHas CYMMBI,

44 P g Y . https://m.edsoo.rt/VVIMX6YMG
MPOU3BEICHUS, YACTHOTO (PYHKIIHUN
IIpou3BogHAs CYMMBI,

45 P 8 4 . https://m.edsoo.ru/4BJSFF9Z4
MIPOU3BEICHHUS, YACTHOTO (PYHKITUN
IIpuMeHeHne MpoU3BOIHON K

46 UCCIIeIOBaHMIO PYHKITUI Ha https://m.edsoo0.ru/SW35GSVPK
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K

47 UCCIIeIOBaHMIO PYHKITUI Ha https://m.edsoo.ru/SWLI1USN6
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne Mpon3BOJHOM K

48 MCCIIeI0BaHMIO (DYHKITHI Ha https://m.edsoo0.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBbI

49 [IprmeHeHre nponu3BOIHOMN K https://m.edsoo.ru/SDOD4AJ44



https://m.edsoo.ru/UV2R8QHUH
https://m.edsoo.ru/WW1RR5VG8
https://m.edsoo.ru/TXVIGQIO2
https://m.edsoo.ru/JZHKV18M1
https://m.edsoo.ru/3CPCCY4M6
https://m.edsoo.ru/JW5SAJQU3
https://m.edsoo.ru/4G1IOYGVZ
https://m.edsoo.ru/E952ROOJH
https://m.edsoo.ru/VV7MX6YMG
https://m.edsoo.ru/4BJ5FF9Z4
https://m.edsoo.ru/SW35GSVPK
https://m.edsoo.ru/8WL91USN6
https://m.edsoo.ru/NE66XE267
https://m.edsoo.ru/SD0D4AJ44

UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

50

51

52

Haxoxxaenre HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS (QyHKITUN
Ha OTpe3Ke

Haxoxaenue HanOOJIbIIEro 1
HAaUMEHBIIIETO 3HAUYCHUS (HYHKITUN
Ha OTpe3Ke

Haxoxxaenne HanboJIbIIETO U
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpEe3Ke

https://m.edsoo.ru/7272CUKCS

https://m.edsoo.ru/N1RZQXS50

https://m.edsoo.ru/MAFI1GQ68

53

Haxoxneaue HaubobLIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpEe3Ke

https://m.edsoo.ru/AKTKOA3GX

54

Haxoxneaue HaubobLIero u
HAUMEHBIIIETO 3HAYCHUS (DYHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/FOQUMSMOW

55

56

57

Haxoxxnenne HanOombIIero u
HAaUMEHBIIETO 3HaUeHUsI QyHKIUN
Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt

HAaXOXKACHUA HAWJIYULICTO PCHICHUA

B IIPUKJIA/IHBIX 3a/1a4ax, s
OIpeIEeNIEHUsI CKOPOCTH IpolLecca,
3aJJaHHOTO (POPMYJION MK
rpaduxom

KonTtponbHas pabora o Teme
"IIponsBonHas. IIpumenenune

https://m.edsoo.ru/BIUM1880F

https://m.edsoo.ru/76RUOWSL4

https://m.edsoo.ru/I1 TOP2ZW6



https://m.edsoo.ru/7272CUKCS
https://m.edsoo.ru/N1RZQXS5O
https://m.edsoo.ru/MAFI1GQ68
https://m.edsoo.ru/AKTKOA3GX
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/B1UM188OF
https://m.edsoo.ru/76RUOW8L4
https://m.edsoo.ru/I1T0P2ZW6

POU3BOHOMN"

[TepBooOpaznas. Tabnuma

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPA3HBIX
ITepBooOpasnas. Tabmuma

59 P P i https://m.edsoo.rt/EKWEW6ZVN
epBOOOPa3HBIX
Wuterpan, reomeTpuyecKuil 1

60 P . P https://m.edsoo.ru/GXN2ALIAF
(u3uUecKuii CMBICT HHTETpasa
HHTerpan, reoMeTpuYeCcKuil u

61 pai, . p https://m.edsoo.ru/1D9F617XS
(bU3HYECKUI CMBICT HHTETpaia
HHTerpai, reoMeTpuYeCcKuil u

62 pai, . p https://m.edsoo.ru/R41DMTCOB
(bU3UYECKUI CMBICII HHTErpajia
Brruncnenve uaTerpaiia mno

63 P . https://m.edsoo.ru/WOFLPOB9R
dbopmyiie Hetorona—JleiiOauna
Brrurcnenue naTerpaia mo

64 p N https://m.eds00.1u/8W8SCCYVO
dbopmyiie Hetorona—JleiiOaua
Brruncnenue narerpana mno

65 P . https://m.edsoo.ru/YZNSQLCS5
dopmyne Herorona—JleliOHma
Brruncnenve unaTerpaia mno

66 P N https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleiiOHuia

67 CucreMbl TUHENHBIX YPaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TUHEHHBIX YpaBHEHUH https://m.edsoo.rt/VMRPNPCKE
Pemenune npuknaaHbIX 3a1a4 ¢

69 ITOMOIIBIO CHCTEMBI TUHESHHBIX https://m.edsoo.ru/SLBVSWHAH
ypaBHEHUU
Pemenne npuknaaHbIX 33124 ¢

70 MOMOIIBIO CUCTEMBI TUHEHHBIX https://m.edsoo.ru/YBRDA3AEN
YpaBHEHUU

71 CuCcTeMBbI U COBOKYITHOCTH IIEJIBIX, https://m.edsoo.ru/HKFHNLZWS5



https://m.edsoo.ru/IMD2K2IJP
https://m.edsoo.ru/EKWEW6ZVN
https://m.edsoo.ru/GXN2ALIAF
https://m.edsoo.ru/1D9F617XS
https://m.edsoo.ru/R41DMTCOB
https://m.edsoo.ru/WOFLPOB9R
https://m.edsoo.ru/8W8SCCYVO
https://m.edsoo.ru/YZN8QLCS5
https://m.edsoo.ru/PEIN5CBKG
https://m.edsoo.ru/2BXZC0HMO
https://m.edsoo.ru/VMRPNPCKE
https://m.edsoo.ru/5LBV5WHAH
https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/HKFHNLZW5

pallOHATBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeIbHbBIX, JOrapu(PMUIECKUX
YpaBHEHU U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
paLMOHAIbHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

CucTtemMbl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALHOHAIBHBIX,
MOKA3aTeIbHBIX, JTJOrapu(PMHIECKUX
YpPaBHEHUU U HEPABEHCTB

https://m.edsoo.ru/WOM6V504U

74

75

76

77

78

CucTtembl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMHIECKUX
YpPaBHEHUM U HEPABEHCTB

Hcnonb3oBanue rpadukoB
(bYHKUMHI 1715 pelieHus] ypaBHEHU
U CUCTEM

Hcnonb3oBanue rpadukoB
(bYHKUMHN 1715 pelieHus] ypaBHEHU
U CUCTEM

[IprMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3NuYHbIX 001acTeil HayKH U
peanbHOU KU3HU

KonTponbhas pabota no teme

"MHTerpan u ero npuMeHEeHusl.
Cucremsl ypaBHeHHI"

https://m.edsoo.ru/GSDPSMHWW

https://m.edsoo.ru/6JNYNDX7V

https://m.edsoo.ru/YFM784B20

https://m.edsoo.ru/8RGQ8C80M

https://m.edsoo.ru/ULRCW8K3K



https://m.edsoo.ru/YLE9C41W2
https://m.edsoo.ru/W9M6V504U
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/6JNYNDX7V
https://m.edsoo.ru/YFM784B20
https://m.edsoo.ru/8RGQ8C80M
https://m.edsoo.ru/ULRCW8K3K

Harypasbnble u 1iessle yucna B

79 N https://m.edsoo.ru/FXISL411G
3a/1ayax U3 pealbHON KU3HU

80 Harypanbubie i uenfle e B https://m.eds00.1u/V8YAT62FH
3a/1auax U3 pealibHOU KU3HU
HatypanbHble U 11e51ble Yrciia B

81 N https://m.edsoo.ru/VUI1EQO3ZE
3a/1avax U3 peaibHON KU3HU

82 [Ipu3Haky 1€IMMOCTH LIEJIBIX YUCENT https://m.eds00.ru/9D0OSUTKS0

83 IIpr3HaKu AENUMOCTH LEIBbIX YHCEIT https://m.edsoo.rw/ TMXKTQFQM

84 [Ipu3Haky 1€IMMOCTH LEJIBIX YHCEN https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpEHHME, 0000IICHUE,

85 CHCTEeMaTH3aIrs 3HaHHH. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHus
[ToBTOpEHHME, 0000IICHUE,

86 cHUCTEMaTH3alMsI 3HAaHUH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,

87 cucTeMaTHu3alus 3HaHuH. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHUs
[ToBTOpenue, o6odIIEHNE,

88 CHCTeMaTH3aIrs 3HaHHH. https://m.edsoo0.ru/L88XDG22C
YpaBHeHUs
[ToBTOpenue, o6odIIEHNE,

89 CHUCTeMaTH3aIvs 3HaHHH. https://m.edsoo.ru/1ZYOYJL7E
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

90 CHCTEMAaTU3alMsl 3HaHUH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHuUs

91 [ToBTOpenue, 060061IeHNE, https://m.edsoo.rt/QWF7KCSIU



https://m.edsoo.ru/FXI8L41IG
https://m.edsoo.ru/V8YAT62FH
https://m.edsoo.ru/VU1E0O3ZE
https://m.edsoo.ru/9D05UTK50
https://m.edsoo.ru/TMXKTQFQM
https://m.edsoo.ru/1JP0LI3ZD
https://m.edsoo.ru/VC4TMOM20
https://m.edsoo.ru/Y5BSWMEC3
https://m.edsoo.ru/Y9A4RM3BK
https://m.edsoo.ru/L88XDG22C
https://m.edsoo.ru/1ZYOYJL7E
https://m.edsoo.ru/A20UYR3BH
https://m.edsoo.ru/QWF7KCSIU

CUCTEeMAaTH3aIs 3HaHUM.
HepaBencrtpa

92

93

94

[ToBTOpenue, 06001ICHNE,
cUCTEeMAaTH3aIHs 3HaHUMH.
HepasencrBa

[ToBTOpEeHmE, 0600IICHUE,
CHUCTEMaTU3aI1sl 3HAHHH.
HepasencrBa
[ToBTOpEHHME, 0000IICHUE,

cucTeMaTu3alus 3HaHUMH.
Hepagencrtra

https://m.edsoo.ru/LDIZHGSWE

https://m.edsoo.ru/OC78 SW60OK

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpenue, 06001ICHNE,

CUCTCMAaTHU3al Ui 3HaHui. CUCTEMBI

ypaBHEHUU

https://m.edsoo.ru/D6Z5D67XQ

96

[ToBTOpenue, 06001ICHNE,

cucTeMaTu3anusa 3HaHui. CUCTEMEBI

ypaBHEHUU

https://m.edsoo.ru/S6P9OSBDO

97

98

[ToBTOpenue, 06001IIEHNE,

cucremaTusanus 3HaHuil. OyHKkuuu

[ToBTOpenue, 06001ICHNE,

cucremarusanus 3HaHuil. OyHKuuu

https://m.edsoo.ru/678RGWN7D

https://m.eds0o.ru/O2WTFD9XN

99
100

Wrorosas koHTposibHasA paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/ XDBSVO654
https://m.edsoo.ru/LMTCHG7QX

101

O0001Ienre, cucTeMaTH3aIus

3HaHMM 3a Kypc anreOpbl U Haval
mMareMaTuueckoro agaiausa 10-11

KJ1aCCOB

https://m.edsoo.ru/CKSK7PI30

102

O0001Ienre, cucTeMaTH3aIus

https://m.edsoo.ru/7GHSLC527



https://m.edsoo.ru/LD1ZHGSWE
https://m.edsoo.ru/OC78SW6OK
https://m.edsoo.ru/X8AR14AUP
https://m.edsoo.ru/D6Z5D67XQ
https://m.edsoo.ru/S6P9OSBDO
https://m.edsoo.ru/678RGWN7D
https://m.edsoo.ru/O2WTFD9XN
https://m.edsoo.ru/XDBSVO654
https://m.edsoo.ru/LMTCHG7QX
https://m.edsoo.ru/CKSK7PI3O
https://m.edsoo.ru/7GHSLC527

3HaHUH 3a Kypc anreOpbl 1 HaYam
MaTeMaTuueckoro anaianza 10-11

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

102
[NPOT'PAMME 0




IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMBI
11 KUIIACC
Kox . .
IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl CpeiHero oo1ero
NpoBepsieMOro
poBep o0pa3zoBaHus
pe3yJabTarta
1 Yucna v BIYUCICHUS
. OnepupoBaTh MOHATUSAMH: HaTypallbHOE, ILEJ0€ YHUCIIO; MCIOJb30BaTh IPU3HAKM JEITUMOCTH LENIbIX YHUCell,
pa3ioKEeHUe Yncia Ha IPOCThIe MHOKUTENHN JUIsl PEeIlIeHus 3aa4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAIIBHBIM [TOKA3aTeIeM
1.3 OnepupoBaTh MOHATUAMHU: JIOTapuUpM YKcia, JECITUUHbIE U HaTypaJlbHbIE TOTapu(pMbl
, y
2 YpaBHEHHs 1 HEPABEHCTBA
1 [IpumensaTs cBolcTBa CTeNeHM [UIsl NpeoOpa3oBaHMs BBIPAKEHUM, ONEPUPOBATh IMOHATUSMHU: IOKAa3aTEIbHOE
YPaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIBI IOKA3ATEIBHBIX YPABHEHUIN 1 HEPABEHCTB
55 BoImonssaTe npeoOpa3oBaHus BBHIpAXKEHUH, COAEPIKAIIMX JIOrapu(MBbl; ONEpHUpPOBATh MOHATHAMM: JOTapUPMHUECKOE
ypaBHEHHE U HEPABEHCTBO; pelIaTh OCHOBHBIE THUIIBI JIOTAPU(PMUUECKIX YPaBHEHUN 1 HEPABEHCTB
23 HaxoauTs penienust npocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB
54 OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEMHBIX YpPAaBHEHUN U €€ pEIICHHE; HCIONIb30BaThb CUCTEMY JIMHEMHBIX

ypaBHeHI/II\/II JJId pECIICHUA MMPAKTUYCCKUX 3aaa4




2.5

Haxoauthb perieHus npocTeiux CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN 1 HEPABEHCTB

MO[[GJII/IpOBaTb PCATIBHBIC CUTYAallUN Ha A3BIKC aHFe6pBI, COCTAaBJIATH BBIPAKCHUSA, YPABHCHUS, HCPABCHCTBA U CUCTCMBbI

20 10 YCJIOBUIO 3a/1a4H, UCCIIEI0BATh MOCTPOSHHBIE MOJIEH C UCIIOJIB30BAHUEM arrapaTa aareopbl

3 DOyHKINUH U TpaPuKH
OnepupoBaTh MOHATHSIMHU: TepUoAnYecKas (PyHKIUS, MPOMEKYTKM MOHOTOHHOCTH (YHKIIHMH, TOYKH 3KCTpeMyma
3.1 ¢dyHKIMH, HauOOJbIIEe W HAUMEHBIIEE 3HAYEHUs (DYHKIMU Ha MPOMEXKYTKE; MCIIOJIB30BATh HMX JUIS HCCIIETOBAHUS
byHKIMHY, 3a1aHHON TpaduKoM

19 OnepupoBaTh MOHATHIMU: TpadUKU MOKA3aTeIbHOM, Torapu(pMUIECKON 1 TPUTOHOMETPHUECKUX (PYHKIINN; H300paXkaTh
. UX Ha KOOPJMHATHON IIOCKOCTH U UCIIOJIb30BaTh JUIsl PELLIEHUs ypaBHEHUM U HEPAaBEHCTB

13 N306paxkaTh Ha KOOPAMHATHON MIIOCKOCTH IpapUKU JIMHEWHBIX YPaBHEHUH U UCIIOIb30BaTh UX JJISl PELIEHUS] CUCTEMBbI
' JIMHENUHBIX YpaBHEHUN

34 Wcnonb3oBathk rpaduku GyHKIMHA U1 HCCIeI0BaHUS MPOIIECCOB U 3aBUCUMOCTEN U3 IPYIUX yUeOHBIX TUCIUIUINH
4 Hauana matemaTnyeckoro aHaamsa

il OnepupoBaTh MOHATUSIMHU: HENpepbIBHAS (YHKIHS, MPOU3BOAHAS (YHKIMH, HCIOIb30BATh T€OMETPUUYECKUM U
' buznyecKuit CMBICT MPOU3BOIHOM TS pelIeHHs 3a/1a4

42 Haxoauth mpou3BOAHBIE 3JEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOHU3BEICHHS, YACTHOTO
. byHKIMA

43 Hcnonp30BaTh NPOU3BOIHYIO JUISl UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI, IPUMEHSThH PE3YJIbTATHI
. UCCIIEIOBaHMS K MOCTPOEHHIO IpauKoB

4 Hcnonb30BaTh MPOM3BOAHYIO ISl HAXOXKACHHUS HAWTYYIIETO PEHICHUS B MPUKIAJAHBIX, B TOM YHCJIE COIHAILHO-
' SKOHOMMYECKHUX, 33/1a4ax

4.5 OnepupoBaTh MOHATUSAME: TIEpBOOOpa3Hasi U HHTErpai; MOHUMATh TEOMETPUIECKUI 1 (PU3MUECKHil CMBICT MHTETpalia




4.6 Haxonuth nmepBooOpa3Hbie AIeMeHTapHBIX (YHKIIUHA, BBIYUCISTH HHTETpai o Gopmyie Herotona — Jleitoauia

47 Pemars mpuknagHble 3a7a4d, B TOM YHCIIE COLMATBbHO-KOHOMHYECKOTO M (PM3MYECKOro XapakTepa, CpeaCcTBaMU
MaTeMaTUYECKOT0 aHalu3a




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

11 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenens ¢ pallioOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm umcna. JlecaTU4HbIE U HATYpaJIbHbIE JTOrapH(pMbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTapU(OMBI
2.2 ITpeoOpa3oBanue BeIpaXKEHUH, COAECPIKAIINX CTENEHH C PAllMOHAIBHBIM MIOKa3aTeleM
23 IIprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokaszaTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
2.6 CucreMbl TMHEMHBIX YpaBHEHUN. Perienre npukiIaHbIX 3a1a4 ¢ OMOIIBIO CUCTEMbI TMHEHHBIX YpaBHEHUN
2.7 CucTeMsl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHH, CUCTEM W HEPAaBEHCTB K PELICHUIO MaTeMaTHYECKHMX 3a/ad U 3aJlad U3 paziIu4HbIX o0yacTell HayKu U
. peanbHOM JKU3HU
3 OyHKIUH U TpapUKH

3.1 Oyukuus. [lepuonnyeckue ¢pynkuuu. [IpomexxyTku MOHOTOHHOCTH (pyHKUIMK. MakcuMyMbl 1 MUHUMYMBbI QpyHkimuu. Hanbomnbiiee




Y HauMeHblIllee 3HaYeHHe QYHKIHUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, X CBOHCTBA U Tpa(uKH

34 Hcnonp3oBanue rpadukoB GyHKIUN A7 peIIeHHs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB GyHKIUI A UCCIETOBAaHUS MPOLIECCOB U 3aBHCUMOCTEH, KOTOPhIe BOZHUKAIOT NIPU PEILICHUH 3a]1a4 U3
' JAPYTuX y4yeOHBIX MPEAMETOB U PeaIbHOM KU3HU
4 Havana maTremaTnyeckoro aHanusa

4.1 HenpepsiBHble pyHKIIMU. MeTOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB

4.2 [TpousBoanas pynkuuu. ['eomerprueckuii 1 GU3NIECKHIA CMBICI TPOU3BOIHOM

4.3 [Tpou3BoaHbIC ArIeMeHTapHBIX QyHKIHNA. DOpMyYITBI HAXOKACHUS TIPOU3BOJHON CYMMBI, IPOU3BEICHHS X YACTHOTO (PYHKIIUH

44 [IpumeHeHne NpPOM3BOAHOM K HCCIENOBaHMIO (YHKUMH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxneHue HauOosbliero u
' HaMMEHBUIETO 3Ha4eHUsl (PYHKIIUU Ha OTpe3Ke

45 IIpuMeHeHHE NPOM3BOJHOM i1 HAXOXKIEHUsS HAMIy4dllero pEelICHUs B IPUKIAIHBIX 3aJadax, s ONPEIEICHUSA CKOPOCTH
‘ poliecca, 3alaHHOro (OopMyJIod Uil rpaduKkom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7 WuTterpain, ero reoMmerpudeckuii U pusndeckuii cMpici. Beruncnenue uarerpana no ¢popmysie Hetotona — JleiiGnuma




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

12

13

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




YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Marematuka: anredpa v Hadajga MaTeMaTHIECKOTO aHaIM3a, TeoMeTpus. Anredpa 1 Hadaa MaTeMaTHIEeCKOTO aHAIN3a.
10-11 xmacc. Amumos L. A., Konsrun FO.M., TkaueBa M.B. u n1p. AkimonepHoe o0miectBo «M3aaTenbcTBO

«HpOCBCHICHI/IG»

METOINUYECKHUE MATEPHUAJIBI IS YUYUTEJIA
Mopnkosuu, Anekcanap ['puropseBruy. Maremaruka. Anredpa v Hayana MaTeMaTudeckoro aHanusa : 10—11-e knaccsl :

0a30BbIi U yIIIyONEHHBIN ypoBHHU : MeToanudeckoe nocodue k YMK A. I'. Mopakosuua u 1p. / A. I'. Mopakosuuy, I1. B.

CemenoB. — Mockaa : [Ipocsemienue, 2025. — 87, [1] c¢. ISBN 978-5-09-128116-3.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
OI'C "Mos [Ikona"
Poccuiickas 351eKTpOHHAs IKOJIa

bu6mmoreka IJOK



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
11 KJTACC

Tesa Bpamenus

[{umuaapuydeckas MOBEPXHOCTh, 0O0pa3yrOIINe MUIMHAPUYECKON MOBEPXHOCTH, OCh MIIMHIPUIECKON MOBEPXHOCTH.
Hunmuuap: ocHOBaHUS U OOKOBasi IOBEPXHOCTH, 00pa3yroIIas U OCh; IJIOMIA b OOKOBOU U MOJHON MOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yroIre KOHUIECKOM MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MmoBepXxHOCTU. KoHyc:
OCHOBAHHUE W BEpIIIMHA, 00pa3yrolas U OCh; IO b OOKOBOUN M MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTD.

Chepa m map: ueHTp, paaudyc, AUaMETp; IUIOMAAb IMOBEPXHOCTU cdepbl. B3auMHoe pacnonoxenue cdepbl u
MJIOCKOCTH;, KacaTesbHas TUIOCKOCTh K cepe; momaib chepsl.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa 1 KOHYCA.

KomOuHanuu Ten BpallleHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHUCAHHBIN OKOJ0 cdepsl; cdepa, BIUCAHHAS B
MHOTOTPAaHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOIBHOTO Tapajuieenuneaa u
cnenctBus u3 He€. O0bEM UIIMHpa, KoHyca. OO0bEM 1mIapa U miomanb cepsl.

[Tono6nbie Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY TUIOMIAIIMUA MTOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ.

Ceuenust nwivMHiapa (MapauieibHO W TEPHEHIUKYJSIPHO OCH), CEUEHMs KOHyca (MmapajiyielbHOE OCHOBAaHUIO U
MPOXOJIAIIEe YEPE3 BEPIINHY ), CEUCHUS 1Iapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd u B mpocTtpaHcTBe. CIOXKEHHE W BBHIYUTAHHWE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
Paznoxxenne BekTopa mo TpEM HEKOMIUIAHApPHBIM BekTopaM. IIpaBwiio mapauienenunena. Pemenue 3amay, CBA3aHHBIX C
MIPUMEHEHUEM TMPaBWII IEUCTBUIN ¢ BeKTopaMu. [IpsiMoyroibpHas cucTteMa KoopAuHaT B mpocTtpancTBe. KoopauHaTel BekTopa.
[Ipocreiimue 3aaun B KOOpAMHATaX. YTOJ MEXIy BekTopamu. CKalIpHOE MPOU3BEICHUE BEKTOPOB. BhluncieHue yrioB
MEK]ly IPSIMBIMU U MJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBINA METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.



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
11 KITACC

OmnepupoBaTh MOHATUSMU: HWIHHIPUUECKAs MOBEPXHOCTH, 00pa3ylolIue MWIMHIPUYECKON MOBEPXHOCTH; IUIMHID;
KOHUYECKasi TOBEPXHOCTh, 00pa3yIolre KOHNYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunupoBaTh B3auMHOE paciiookeHue chepbl U MIOCKOCTH.

OneprpoBaTh NOHATUAMM: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOM, OCHOBAaHHWE
IapOBOTO CJI0SI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IIIOIIA U TOBEPXHOCTEN TEJ BpallleHHsI, TEOMETPUUECKUX TeJl C MPUMEHEHHEM (pOopMyI.



OnepupoBaTh MOHATUSMU: MHOTOTPAaHHMK, BIUCAHHBIA B cepy M ONUCAHHBIA OKOJIO cdepsl; chepa, BIUCAHHAS B
MHOTOIPAHHMK WJIH TEJIO BPALLECHUS.

BBIYUCHATE COOTHOLIEHUS MEKTY IUIOMIAIIMHU IOBEPXHOCTEN U 00bEMAMU MOJOOHBIX TEJI.

N300paxaTh u3yyaemsble (UTYphl OT PYKH U C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IUIOCKUE YEPTEXU W3 PUCYHKOB NPOCTBIX OOBEMHBIX (PUTyp: BUA CBEpXY, COOKY, CHHU3Y;
CTPOUTBH CEYEHUS TEJ BPALLICHUS.

W3BnekaTb, MHTEPIPETUPOBATh U NPEOOPA30BbIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTypax,
IIPEACTABIICHHYIO HAa YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInoNHATE 1€WCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U YMHOKEHUS BEKTOPa HA YUCIIO0, OOBSCHAThH, KAKUMU
CBOMCTBaMHU OHU 001a/1a0T.

[IprMeHATh MpaBUIIO NTapasuIeIICIUIEAA.

OnepupoBath NOHATHAMU: €KAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpPJIMHATBI BEKTOpa, Yrojl MEXIY BEKTOPAMH, CKAJSPHOE IPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBHI.

HaxoguTe cymMy BEKTOPOB M MPOMU3BEAEHUE BEKTOPA HA YMCIIO, YIOJI MEXAY BEKTOPAMH, CKAISIPHOE MPOU3BEICHHUE,
packKJIapIBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPJIHHAT.

[IpumensTh reomerpuueckue (HakThl IS PEUICHUs] CTEPEeOMETPUUYECKUX 3ajad, MPEANojaraiux HECKOJIbKO MIaroB
pellIeHus, €ClId YCIOBUs IPUMEHEHUS 33/1aHbl B sIBHOU (hopme.

Pemars npocreiimre reoMeTpruyeCcKue 3a1a4i Ha MPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOAA.

Pemate 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUN U HAXOXIACHUE TeOMETPUYECKUX BEJIMYMH IO
oOpa3iam Win alropuTMam, NpUMEHsIst U3BECTHBIE METO/IbI IPU PELICHUH CTaHAAPTHBIX MAaTEeMaTUYECKUX 3a]1a4.

[IpuMeHATh MpOCTEMIINE MNPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPH PELIECHUHU
CTEPEOMETPUYECKHX 3a]ay.



HpI/IBOI[I/ITI) MMPpUMCPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IMpUPOAC U XKU3HH, PACIIO3HABATH IIPOABJICHUC 3aKOHOB
rcOMCTPHH B HCKYCCTBC.

HpI/IMeHﬂTB IMMOJIYYCHHBIC 3HAHW Ha IIPAKTHUKC. aHAJIM3UPOBATh PCAJIbHBIC CUTyallu U ITPUMCHATh U3YUCHHBIC ITOHATHA
B ITPOHECCCC MONUCKA PCIICHUA MATCMATHYCCKHA C(i)OpMYHHpOBaHHOﬁ HpO6JI€MI)I, MOICIINPOBATH PCAJIbHBIC CUTYAlIUU HA A3BIKC
reoMeTpun, HCCIICAOBATDL ITOCTPOCHHBIC MOACIIN C HUCIIOJIB30BAHUCM I'COMCTPHUUCCKHUX MOHSTHH U TCOPCM, aIlliapara aﬂre6p51;
peliaThb IMPAKTUYCCKUC 3aada9U, CBA3AHHBIC C HAXOKICHUECM I'COMCTPUICCKUX BCIIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KITIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JaeKkTpoHHbIE (HU(POBHIE)

Ne i/m Kourposbuble IIpakTHyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
1 Tena BpameHus 12 https://m.edsoo.ru/HYOWQLSKQ
2 OO6bEMBI TEN 5 1 https://m.edsoo.ru/B9ORVIYCI
B
3 CHTOPEL H KOOPAHHATEL B 10 1 https://m.eds00.r/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

Cdepa u map: ueHTp, paauyc,
JAMaMeTp; IUIOIIA/Ib
MTOBEPXHOCTHU Cepsl

https://m.edsoo.ru/TWEZ59CHJ

B3aumHoe pacnionoxenue
cdepsl ¥ IITOCKOCTH;
KacaTeJbHasl MJI0CKOCTh K
cdepe; miomans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockocty. Cedenus mapa

[{unmuHapudeckas MOBEPXHOCTb,
o0pa3yromue UIHHIPHIECKOM
MOBEPXHOCTH, OCh

WINHAPUIECKOHN MOBEPXHOCTH

Hununaap: ocHoBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yroIas u
0Cb; II0II1a]b OOKOBOH U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/YCMWC4M31

https://m.edsoo.ru/QDCF8UGXE

https://m.edsoo.ru/8516BBEO7

https://m.edsoo.ru/W0OJR979V9

N3obpaxenue muimHaApa HA
mockocTH. Pa3zéprka
nurHapa. CeueHus MIIMHIpa
(TTOCKOCTHI0, TTapalIeIbHOM
WJIH TIePIeHAUKYIISIPHON OCH

https://m.edsoo0.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

HUAJTUHIPA)

10

11

12

Konnueckas noBEpXHOCTb,
o0pa3yronme KOHUIeCKOn
MMOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHHWE U BEPIIMHA,
00pasyroIas u 0Ch; IIOMIAIb
OOKOBOI U IOJIHOM
TOBEPXHOCTH

Y ceu€HHBIN KOHYC!
o0pa3yolIye U BbICOTA;
OCHOBaHHUA U OOKOBas
IIOBEPXHOCTH

N3o06paxenune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
[apaJuIeIbHON OCHOBAHUIO, U
IJTOCKOCTBIO, MPOXOISIIEH
yepes BEpIINHY)

KOM6I/IHaI_II/I5I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

MHoOrorpaHHuK, ONMUCaHHbIN
0Ko0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WU
B TEJIO BPALLEHUS

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/80VNITU20

https://m.edsoo.ru/OPVIOCKUYU

https://m.edsoo.ru/4VHGTY X8F

https://m.edsoo.ru/RMYY1STLP

13

TToustue 00 00bEMe. OCHOBHBIE
CBOIiCTBA 00BEMOB TEN

https://m.edsoo.ru/4CENHGLOZ

14

O0BéM UIHHIIpa, KOHYyCa

https://m.edsoo.ru/W8TGNS5Z799



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99

15

O06BEM mapa u wiomaas chepst

https://m.eds0o0.ru/G7TAYCMOITT

16

ITomoOusbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXTy TUIOIIAIMHU
MOBEPXHOCTEH, 00BEMAMHU
IMOJJOOHBIX TEI

https://m.edsoo.ru/4N04FYUUX

17

18

KonTposbHas padoTa 1o Temam
"Tena Bpamenus" u "OO0beMbI

Ter"

BexTop Ha M10CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/KCOMHISWW

https://m.edsoo.ru/AQ405SB7C

19

CI10)keHre U BEIUYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOKEHUE BEKTOPa HA YUCJIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBuno mapannenenunena

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3aaay, CBSI3aHHBIX C
IIPUMEHEHHUEM NIPABUII JCHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS

23

KoopanHatHO-BEKTOPHBIN
METO/I PU PEIICHUHN
T€OMETPUUYECKUX 3aJ1a4

https://m.edsoo.ru/BBII39Z7U

24

[IpssmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3aga4uu B
KOOPJIHMHATAX

https://m.eds00.ru/X9TSDNSQ3



https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3

25

VYros Mexay BEKTOpaMH.
CkansipHoe pou3BeicHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

27

28

29

Brluncienue yrioB Mexay
IIPSIMBIMU U IUIOCKOCTSMU

KounTponbhas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMaTH3aIHs 3HAHUM.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca IIAaHUMETPUHU

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMaTH3aIHs 3HAHUM.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca IIAaHUMETPUHU

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 0600IIEHNE U
CUCTeMAaTH3allHsI 3HAHHH.
3aa4yy MIaHUMETPUU U METOMBI
WX pelIeHUs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 06o0IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH.
3ajaun MIAaHUMETPUU U METOIbI
UX pelIeHus

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PaKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

https://m.edsoo.ru/ZY6BYLY7W



https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W

33

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/70QSTDCAP



https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBbI
11 KUIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpPpaMMBbl CpeIHero o01ero
NpoBepPsIeMoOro oBpasoBanus
pe3yJabTara
6 I'eomeTpus
6.1 OnepupoBaTh MOHATUSIMH: IIJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yIolve UIMHAPUIECKON MOBEPXHOCTH, LUIUHID,
' KOHUYECcKasi IOBEPXHOCTh, 00pa3yIolre KOHNYECKON MOBEPXHOCTH, KOHYC, ChepUyecKasi HOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TeJ BPALLICHUS
6.4 KnaccudunupoBaTs B3aiMHOE pacmoiokeHue chephl U MIOCKOCTH
6.5 OrniepupoBaTh MOHSTHSIMU: IIAPOBOM CErMEHT, OCHOBAHHWE CETrMEHTA, BHICOTA CErMEHTA, IIapOBOM CIIONH, OCHOBAHHE
' IapOBOTO CJI0SI, BBICOTA IIAPOBOTO CJOsI, IIAPOBOM CEKTOP
6.6 Breruncnsate 005EMBI U ITOMIAAHN TOBEPXHOCTEH TN BPAIICHUS, TEOMETPUUECKUX TeJ C IPUMEHEHHEM (HOopMyT
6.7 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy W OMUCAHHBIA OKoJO cdepsl, cdepa, BIUCAHHAS B
' MHOTOTPAaHHUK WJTH TEJIO BPAIICHHS
6.8 BBIYucisiTh COOTHOMICHHS] MEX Ty TUTOIIAASIMU TTOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEI
6.9 N306paxaTh n3ydaemMbie GUTYPHI OT PYKH U ¢ TPUMEHEHHUEM TIPOCTHIX YePTEKHBIX HHCTPYMEHTOB




BbInonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKHU M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (pUryp: BHI CBEpXy, COOKY, CHH3Y;

010 CTPOUTH CEUCHHSI TEJ BPALICHUS

611 W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE MH(OPMAIMIO O MPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUrypax,
' NPECTAaBICHHYIO Ha YepPTeXax M PUCYHKaX

6.12 [IpumensTh TeoMeTpuueckie (GaxKThl Ui PEIICHHUsS] CTEPEOMETPHUECKUX 3a/1ad, MPEINoJaraliMX HECKOJIbKO IIAaroB
' peIIeH s, eClIi YCIOBHUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopme

6.13 OrniepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINOAHATE JAEHCTBHUS CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha YHCIO, OOBSCHSTH,
' KaKMMHU CBOWCTBaMM OHM 00J1aJat0T

6.15 [TpuMeHsATH paBUIIO NapayljiesenuIe a Mpy CI0KEHUH BEKTOPOB

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
6.16 KOOPJIMHATBI BEKTOPA, YTOJl MEX/Y BEKTOpaMH, CKaJIipHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEApHbIE M KOMILJIAHAPHbIE
BEKTOPHI

6.17 HaxonuTh cymMMy BEKTOPOB U NPOU3BEICHHE BEKTOpA HA YHCIIO, YTOJI MEXKAY BEKTOpPaMHU, CKaJIipHOE MPOU3BEJCHHUE,
' packJIafpIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3a/aBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpAUHAT

6.19 PemaTs npocreiinme reoMeTpuyecKye 3a/1a4l Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO1a

6.20 Pemrate 3amaum Ha MOKa3aTeIbCTBO MATEMAaTHYECKHWX OTHONICHWH W HAXOXJEHHE T€OMETPUYECKHX BEIMYUH II0
' o0pa3iaM WM alropuTMam, MPUMEHSSI H3BECTHBIC METO/IBI IIPH PEIICHUH CTAHJAPTHBIX MAaTEMAaTHIECKUX 3a/1a4

621 [TpuMeHATh TpOCTEHIIME TPOTPAMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPH PEIICHUU
' CTEPEOMETPUIECKUX 3a/1a4

6.2 [TpuBOANUTH IPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KHU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB

TCOMCETPHUU B UCKYCCTBEC




6.23

[IpuMeHATh MOJyYEHHbIE 3HAHMUS HAa MPAKTUKE: AHAIM3UPOBATH pEaJIbHbIE CUTYallUM WU IPUMEHATh H3y4YCHHbIC
MOHSITHST B TPOIIECCE IMOWCKA PEIICHUS MAaTeMaTH4YeCKH C(HOPMYIMPOBAHHON MPOOJIEMBI, MOJCIHPOBATh PEabHBIC
CUTyalluu Ha SI3bIK€ T€OMETPHUU, UCCIEI0BATh ITIOCTPOECHHBIE MOJIEIN C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUNA U

TEOpeM, arrapaTa ajareopsl, perarh MPaKkTHIeCKUe 3a/1a49u, CBSI3aHHBIC C HAX0XK/ICHUEM I'eOMETPUICCKIX BETHYNH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpust
6.1 [unmuaapudeckas MOBEPXHOCTh, 00pa3yrome MHIHHIPHIECKON MOBEPXHOCTH, OCh IMJIMHIPUYECKON MoBepXHOCTU. Llmmmuap:
' OCHOBaHUs U OOKOBasi TOBEPXHOCTh, 00pa3yrolas ¥ OCh, IIIOIIAI, OOKOBOI U MOJIHOM MOBEPXHOCTH
Konnueckasi mOBEpXHOCTb, 00Opa3yroniye KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA KOHWYECKOH moBepxHOcTH. KoHyc:
6.2 OCHOBaHWE W BEpIIMHA, 00pasyromas U OCh, IUIOMIAThr OOKOBOW M IOJHOW IMOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3yroIme |
BBICOTA, OCHOBAaHUs U OOKOBasi IOBEPXHOCTh
63 Chepa u map: meHTp, paamyc, AUAMETP, IJIOMIATL TMOBEPXHOCTH cdeprl. B3zanmHoe pacmosoxeHue cepbl U IUIOCKOCTH,
. KacaTelbHasl JI0CKOCTh K cdepe, MIouaas chepsl
6.4 N300pakeHue Tes BpallleHUs Ha MI0CKOCTH. Pa3BépTka MHApa U KOHyca
6.5 KomOuHammu ten BpalleHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIN 0K0JI0 cepbl, cdepa, BIMCaHHAsE B MHOTOTPaHHUK,
' WJIM TEJIO BpAIllCHUS
6.6 ITonsatue 06 00bEMe. OcHOBHBIE cBOIiCTBa 00BEMOB Tel. Teopema 006 00bEME MPSIMOYTOJIBHOTO NapaiesIenunea u CIeACTBUS U3
. He€. O0BEM nuIMHIpa, KoHyca. O0BEM mapa u 1miomaas cheps
6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/TY IJIOLIAIIMHU MIOBEPXHOCTEH, 00bEMaMH MOT00HBIX Tel
6.8 Ceuenus mumHApa (MapajliesIbHO U MEPIIEHAUKYISIPHO OCH), CeYeHHUsI KOHyca (MapajyieIbHOe OCHOBAHHUIO M MPOXOJIIee yepes
' BEpILNHY ), CEYCHHUS 1I1apa
6.9 BexTop Ha miockoctu U B mpocTpaHcTBe. CiokeHHEe M BbIYMTAaHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. PaznoxeHue




BEKTOpaA 10 TPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuio napamienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII

JEHCTBUN C BEKTOPAMHU

[IpssMoyronbHas cucrteMa KOOpAuHAT B npocTtpaHcTse. Koopaunars! BekTopa. lIpocrelimue 3a1aun B KOOpAMHATAX. YTOJI MEXKIY
6.10 BeKTOpamu. CKaJsIpHOE ITPOU3BEACHNUE BEKTOPOB. BhIunciaeHe yIioB MEXIy MPSIMBIMU U TUIOCKOCTAMU. KOoOpIMHATHO-BEKTOPHBII

MCTO IIPpU PCIICHNH I'COMETPHUICCKUX 3a1a4




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




YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTemaruka: anredpa v Hayajla MaTeMaTUYECKOro aHanu3a, reomerpust. ['eometpus. 10-11 knace. Atanacsu JI.C.,

byty3or B.®., Kagomues C.b. u ap. AknnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka: airedpa 1 Hayajla MaTeMaTHYeCKOro aHanusa, reomerpusd. ['eomerpusi: M34 10—11-e kiaccel : 0a30BbIi 1
YIIIyOJIEHHBIN YPOBHU : METOJIMYECKHE PEKOMEHAIMHU K YUEOHUKY

JI. C. Atanacsina, B. @. byry3osa, C. b. Kagomuea u a1p. — Mocksa : [Ipocsemenune, 2023. — 38 ¢. ISBN 978-5-09-

108978-3.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
OI'C "Mos [Ikona"
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

11 KJTACC

YucnoBple XapaKTEPUCTUKU CIIyYaHHBIX BEJIUYUH: MATEMATUYECKOE OKUJAHNE, TUCIIEPCHS U CTAHAAPTHOE OTKIOHEHUE.
[IprMepbl MpUMEHEHUST MATEMAaTHYECKOTO OXKMJAHWs, B TOM YMCIIE B 3aJa4ax M3 MOBCEIHEBHOW XU3HM. MaTemarndeckoe
OKHJlaHue OMHAPHOU ClydallHOM BENMYMHBI. MaTeMaTHyecKoe OXUAAHUE CYMMBbI CIy4YalHbIX BEIUYHH. MaTemaTudyeckoe
OKUJAHUE U AUCIIEPCHUS] TEOMETPUUYECKOTO U OMHOMHUAIBHOTO PACIIpeACICHUIA.

3aKOoH OOJIBIINX YKCEN U €ro poJib B HayKe, IpUpoJe U o01ecTBe. BrIOOpOUHBI METO NCCIeI0BaHUI.

[IpuMepsl HENpPEPBIBHBIX CIyYalHbIX BEJIWYWH. lIOHATHME O IUIOTHOCTH paclpeacsieHHs. 3aAadd, NOPUBOIAIINE K
HOPMaJbHOMY pacnpenesieHuto. IIonsaTre 0 HopMaabHOM pacipeesICHUH.



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.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO mpeamera «MareMaTHKa» XapaKTepU3YIOTCs
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCliCUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHHIMU OelCmEUsIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU OeUCMBUIMU.

1) Vuusepcanvuvie noznasamenwvusie oeiicmsus, obecneuugarom gopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUpa,; NPUMeHeHUe JI02UYeCKUX, UCCIe008amelbCKUX onepayull,
YMeHull pabomams ¢ uHgopmayueti).

ba3oBble jornyeckue 1eicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, MOHATHN, OTHOIMICHUN MEXKITY
MOHATUSAMU;, (POPMYITHPOBATH OMpPEACICHUS TOHSATHN; YCTAaHABIWBATH CYIIECTBEHHBIN NpPH3HAK KiIacCHU(pUKAIIIH,
OCHOBaHMS JIJIsT 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUHN TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TIPEOOPA30OBBIBATH CYXKJICHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHBIC, CIUHUYHBIC,
YacTHBIC U 00IIKE; YCIOBHBIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX;, TIPEJIaraTh KpUTESPUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHNIA;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W WHAYKTHBHBIX YMO3AKIIOYCHHH,
YMO3aKJIFOUECHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTelbCTBA MaTeMaTHYECKUX YTBEPXKIAEHUN (MpsiMble W OT MPOTUBHOTO),
BBICTpPAMBaTh apTyMEHTAIII0, TMPUBOAUTEH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL

BBIOMPATh CTMOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHWAHTOB pEIICHUs, BHIOMpaTh Hauboee
MOIXO/ISIINNA ¢ yIETOM CaMOCTOSITEIIEHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieqoBare/ibCKHe J1eCTBUA:



e HCIOJb30BATh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS; (POPMYIIMPOBATH BONPOCHI, (PUKCHUPYIOIIHIE
MPOTUBOPEYHE, MPOOJIeMy, yCTaHABIMBATh UCKOMOE M JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE,

e TMPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAaHHE MO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEMaTU4YECKOro OOBEKTa, SIBJIICHUS, MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
poLIeCCaMu;

e caMoOCTOSITeTbHO (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJBI 1O pe3yJibTaTaM IPOBEAEHHOIO HAOJIOICHMUS,
WCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMpOIECCca, a TAKXKE BBIJABUTATH MPEATOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCJIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBIABILITH AePUITUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA HA BONPOC U JIUIS PEIICHUS 3a/a4H,

e BBIOMpaTh WHGOPMAIMIO W3 WMCTOYHUKOB PA3IWYHBIX THUIIOB, AaHAJIM3UPOBaTh, CHCTEMATH3WPOBATh U
UHTEPIPETUPOBATH MHGOPMAIIMIO PA3TMYHBIX BUIOB U (DOPM MpeICTaBICHNUS;

e CTPYKTYypUpOBaATh HH(MOPMAITUIO, IPEICTABIATH €€ B pa3IMYHBIX (hopMax, UILTFOCTPUPOBATH Tpaduuecky;

e OIICHWBATh HAIEKHOCTH HHPOPMAIIMH TT0 CAMOCTOATEIHLHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvuvie KomMMyHukamueHwvle Oeticmsus, 00ecnedusarom CcQOPMUPOBAHHOCMb COYUAILHLIX HABLIKOS

00YUaAOUUXCAL.

OO0menne:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMU W IENSIMU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPp@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMMCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PCIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

e B XONI¢ OOCYXIEHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIZaeMOW TEMbI, TPOOJIEMBI, pelaeMoi 3aaayw,
BBICKA3bIBAaTh HJICH, HAIICJICHHbIE HA TIOWCK PEIIEHHUS;, COTMOCTABISTH CBOU CYXKJICHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB JIMAjIoTa, OOHAPY)KMBATh pa3jM4Me W CXOJICTBO IIO3HMIIMA; B KOPPEKTHOH (opme GdopMyIrMpoBaTh
pPa3HOTIIACHsI, CBOU BO3PAKEHUS,



TPEJCTABIATh PEe3yJbTaThl PEIICHUS 3aJa4yH, SKCIIEPUMEHTA, MCCICAOBAHUSA, TIPOEKTA; CAMOCTOSITEILHO BBHIOMpATh
(dbopMat BBHICTYIUICHHSI ¢ YIETOM 3a/1a4 IPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBO:

MOHUMAaTh M MCIOJIL30BATh MPEUMYIIECTBA KOMAHAHOW U MHAMBUIYATbHON paOOThl MPU pelICHUU y4eOHBIX 3aj1ay;
NPUHUMATH 1I€JTb COBMECTHOM NIEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AI[MI0 COBMECTHOM pabOThI, paclpeiesiTh BUIbI
paboT, JOroBapuBaThHCs, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (00CYXJACHUS, OOMEH MHEHUM, «MO3TOBBIC€ IITYPMBI» U HUHBIC);
BBINIOJIHATh CBOIO 4YacTh paOOThl U KOOPAMHUPOBATH CBOM JCUCTBUS C APYTMMHU UYJIEHAMH KOMAaH/bI; OLCHUBATH
KauyeCTBO CBOETO BKJIaJla B OOIIMI MTPOYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

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

HABLIKOG TUYHOCHIU.
Camoopranusanus:
COCTaBJIATh IUIaH, AJTOPUTM pPEIICHUS 3aJaud, BbIOMpaATh CHOCOO pelIeHUs] C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ Y4ETOM HOBOM MHGOpPMAIIHH.
CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM I103HABATEJILHOW pEe(ICKCUN KaK OCO3HAHHUS COBEPIIAEMbBIX JEUCTBUM W MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB; BIAJACTh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysibTaTa pelieHus
MaTeMaTHYECKOM 3aJ1auH;

MPEIBUJIETh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 3a]1a4¥, BHOCUTh KOPPEKTUBBI B JAEATEILHOCTD
Ha OCHOBE HOBBIX OOCTOSTENIbCTB, JAaHHBIX, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yjIbTaTa I U YCIOBUAM, OOBSCHATH NMPUUMUHBI JOCTHKCHHUS WM HEIOCTHKCHUS
PEe3yJIbTaTOB JESITEILHOCTH, HAXOIUTh OITUOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATDBI
11 KJTACC

CpaBHHBaTh BEPOATHOCTU 3HAUYECHUI CITyYalHOM BEJIMYMHBI IO PACHIPENEICHUIO WU C TIOMOLIBIO TUArPAMM.

OnepupoBaTh MOHATHEM MAaTEMATHYECKOTO OXUIAHUS; NPUBOJIWUTH NPHUMEPHI, KaK NPUMEHSETCS MaTeMaTHYECKOEe
O’KMJIAHUE CIIyYalHOU BEJIMYMHBI HAXOAUTh MaTEMAaTUYECKOE 0KUAAHUE 10 JTAHHOMY PaCIIpPEIEIICHHUIO.

HMeTp nipeacTaBieHne 0 3aKOHE OOJIBIINX YHUCE.

NmeTp npeacTaBieHne 0 HOPMAIbHOM PacCIpEACIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KITIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acosB

JaekTpoHHbIe (HU(POBHIE)

Ne n/m Konrpoubnbie IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI padoTbI
MaremaTtnueckoe 0XKMIAHUE CIIy4aliHOU
1 4 https://m.edsoo.ru/NLUR2F4P4
BEJINYNHEI
WCOEPCUS U CTAaHIAPTHOE OTKJIOHEHHE
2 A P . Aap 4 1 https://m.eds00.ru/9GOF3UXPG
CITy4yaiHOU! BEITUYHHBI
3 3aK0H OOJIBIINX YHUCET 3 1 https://m.edsoo.ru/3S0TJOXPH
HenpepriBHBIE ciTy4yailHBIE Be
4 pep TTYHAUHBIC BEITHAHHET 2 https://m.edsoo.ru/UESKK8SEX
(pactipeenenusi)
5 HopmanwsHoe pactipenenenus 2 1 https://m.edsoo.ru/V2IPEPSDW
IToBTOpenue, 0600IIEHNE U
6 p t . 19 2 https://m.edsoo.ru/957SUT5BH
cucTeEMAaTHU3aIMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

[NPOTPAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH

ITOYPOYHOE IIVTAHUPOBAHUME
11 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChl

[ToBTOpenue, 06001ICHNE,
cHUCTeMaTU3alus 3HaHU.
City4aitHbI€ ONIBITHI U
BEPOATHOCTH CIy4YailHBIX
coObIThii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

https://m.edsoo.ru/XUPBX5564

[ToBTOpeHnue, 06001ICHNE,
CHCTEMAaTH3aIus 3HAHUMA.
CiryualiHple ONBITHI U
BEPOSITHOCTH CITyYalHBIX
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN

[ToBTOpenue, o6odIIEHKE,
CHCTeMaTH3alus 3HaHUH.
Ciy4ailHble ONIBITHI U
BEPOSITHOCTH CITyYalHBIX
coObITHii. Cepun HE3aBUCUMBIX
HACIIBITAHUH

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTU3AIUs 3HAHHH.
Crnyy4aifHbIe OTIBITHI U
BEPOSITHOCTH CITy4alHBIX
coOpITuii. Cepun HE3aBUCUMBIX

https://m.edsoo.ru/SRLS8AOSP

https://m.edsoo.ru/OMJHS2B6V

https://m.edsoo.ru/G86HDNKIO



https://m.edsoo.ru/XUPBX5564
https://m.edsoo.ru/SRLS8AOSP
https://m.edsoo.ru/0MJHS2B6V
https://m.edsoo.ru/G86HDNKIO

UCIILITAHUN

[Ipumeps! npuMeHeHus
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0TEPES)

MaremaTtuueckoe OXXHaaHue
CYMMBbI CJ'Iy‘IﬂfIHBIX BCJIIMYHH

https://m.edsoo.ru/DZPTQPAOL

https://m.edsoo.ru/ES8V3603X

Marematuueckoe 0XKHJIaHNe
FEOMETPUUECKOTO 1
OMHOMUATBHOTO
pacrpeaeneHui

https://m.edsoo.ru/GV6SR3B8B

MareMaTH4ecKoe OXKHUIaHIe
r€OMETPUUYECKOTO U
OMHOMHUAJIBHOI'O
pacrpeaeneHui

https://m.edsoo.ru/WB5870118

10

11

Jucnepcus u ctaHapTHOE
OTKJIOHCHHE

Jucnepcus u craniapTHoe
OTKJIOHEHHUE

Jucnepcun reoMeTpu4ecKoro
¥ OMHOMHAIILHOTO
pacrpeneneHust

https://m.edsoo.ru/MHD4TG457

https://m.edsoo.ru/OEQ95EOLY

https://m.edsoo.ru/QDOWXCAQV

12

[IpakTuueckas pabora c

HCIIOJIB30BAHUEM JJICKTPOHHBIX

Ta0JIMUIL

https://m.edsoo.ru/VUDVP7WRV

13

14

3aKkoH OOIBIINX YHCEIL.
Bri6opounsIilt MmeTos
HUCCIeT0BaHUuN

3aK0H OOJIBIINX YHCEIL.

https://m.edso0.ru/OJ6UJWKNJ

https://m.edsoo.ru/6EWODFH74



https://m.edsoo.ru/DZPTQPA0L
https://m.edsoo.ru/ES8V3603X
https://m.edsoo.ru/GV6SR3B8B
https://m.edsoo.ru/WB587OI18
https://m.edsoo.ru/MHD4TG457
https://m.edsoo.ru/OEQ95EOLY
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/VUDVP7WRV
https://m.edsoo.ru/OJ6UJWKNJ
https://m.edsoo.ru/6EWODFH74

Br160pouHsIii MeTO
HUCCIEO0BAaHUN

15

16

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TadJInIL

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/ARR7GAHFV

https://m.edsoo.ru/U60PWQJSX

17

[IpumMeps! HETTPEPBHIBHBIX
CIyYalHBIX BEIMYUH. OYyHKIMS
IUIOTHOCTHU PacIpeieeHusl.
PaBHOMepHOE pacmpeneneHue
U €ro CBOMCTBA

https://m.edsoo.ru/Y6H0T49Z25

18

[IpumMeps! HETTPEPBHIBHBIX
CIIy4aifHbIX BeTUYUH. OYHKIHS
IJIOTHOCTH PacTpe/IeICHUSI.
PaBHOMEpHOE pacnipeneneHue
M €T0 CBOMCTBA

https://m.edsoo.ru/EMWRNNSCH

19

20

3amauu, TPUBOISIINE K
HOPMAJTbHOMY PacHpe/IeNICHHUIO.
OyHKIHS TIOTHOCTH U
CBOICTBa HOPMAJIHLHOTO
pacnpeaeneHus

[IpakTuueckas pabora c

MCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIMUIL

https://m.edsoo.ru/UYVV78A6W

https://m.edsoo.ru/G5SH74M8Y 8

21

[ToBTOpeHme, 0600IIEHNE 1
cUCTEeMaTU3alus 3HaHUH.
OmnucarenpHas CTaTUCTHAKA

https://m.edsoo.ru/M1M41HBDP

22

[ToBTOpeHnue, 06001IeHNE U

https://m.edsoo.ru/SONNQF02G



https://m.edsoo.ru/ARR7GAHFV
https://m.edsoo.ru/U60PWQJSX
https://m.edsoo.ru/Y6H0T49Z5
https://m.edsoo.ru/EMWRNNSCH
https://m.edsoo.ru/UYVV78A6W
https://m.edsoo.ru/G5H74M8Y8
https://m.edsoo.ru/M1M41HBDP
https://m.edsoo.ru/5ONNQF02G

cUCTEMAaTHU3alus 3HaAHUN.
OnucarenbHas CTaTUCTUKA

23

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.
OMNBITHI ¢ PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

https://m.edsoo.ru/UR3GDQSUO

24

25

[ToBTOpEeHME, 0600IICHUE U
CHCTEMAaTHU3alus 3HAHUM.
OMBITHI ¢ PABHOBO3MOXXHBIMU
DJIEMEHTAPHBIMU COOBITHUSIMU

IToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIlHs 3HAaHHH.
Breruncinenue BepossTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopMyI1 1 TpadUIECKUX
METO/10B (KOOpIUHATHAS
npsiMasi, IEpeBo, IuarpaMma
Diinepa)

https://m.edsoo.ru/Q5K28U14V

https://m.edsoo.ru/ZUJHR430X
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[ToBTOpenue, o6obIIeHNE U
cHUCTeMaTU3alus 3HaHH.
Brruncienue BepossTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopmy U rpaprUecKuX
METOJIOB (KOOpAUHATHAS
npsiMasi, IEpeBo, IuarpaMma
Ditnepa)

[ToBTOpeHnue, 06001IeHNE U
CUCTeMAaTH3aIHs 3HAHUH.
Brruncnenue BeposiTHOCTEH

https://m.edsoo.ru/6GDYWWOA?7

https://m.edsoo.ru/61S61FQ5S



https://m.edsoo.ru/UR3GDQSU0
https://m.edsoo.ru/Q5K28U14V
https://m.edsoo.ru/ZUJHR430X
https://m.edsoo.ru/6GDYWWOA7
https://m.edsoo.ru/61S61FQ5S
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COOBITHH ¢ TPUMEHEHUEM
dbopmyn u rpaduueCcKUX
METOJIOB (KOOpIAUHATHAS
npsimMasi, IepeBo, IuarpaMma
Ditnepa)

[ToBTOpeHnue, 0600IICHNE U
CUCTEeMaTH3allMsl 3HAaHUH.
Brrunciienue BeposTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopmy1 u rpadudecKux
METO/I0B (KOOpAUHATHAS
npsiMasi, IepeBo, IuarpaMma
Ditnepa)

IToBTOpEHME, 0000IICHUE 1
CUCTeMaTH3aIlHs 3HAaHHH.
CrnyvaifHbie BETUYUHBI U
pacripeneneHus

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
CrnyyJaiiHble BETMYUHBI U
pacrpeeaeHus

[ToBTOpeHue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
MaremaTnueckoe OKuaaHue
CIIy4allHO! BEJIUYMHBI

[ToBTOpenwue, 0600IIEHNE U
CUCTEMAaTH3alMsl 3HAaHUM.
MaremaTnueckoe OXKUAAHUE
CIIy4allHO! BEJIUYMHBI

https://m.edsoo.ru/ISGUWKU35

https://m.edsoo.ru/OB10VDB11

https://m.edsoo.ru/KSOM&IYPE

https://m.edsoo.ru/2E9RXIOEN

https://m.edsoo.ru/QFVHKCYUS



https://m.edsoo.ru/I5GUWKU35
https://m.edsoo.ru/OB10VDB1I
https://m.edsoo.ru/KS0M8IYPE
https://m.edsoo.ru/2E9RXI0EN
https://m.edsoo.ru/QFVHKCYUS
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Wrorosas KoHTpoJIbHASA paboTa

https://m.edsoo.ru/NHIZIXLY6
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[ToBTOpEeHHE, 0600IICHUE U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/2YZ3KII6M
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IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM
HPOI'PAMMBI

11 KUIIACC
Kon N .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeIHero o01ero
NpoBepPsIeMOro
o0pa3zoBaHus
pe3yJbTarTa
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
5.1 CpaBHMBATh BEPOSTHOCTH 3HAYEHUH CIIy4ailHOM BEJIMUMHBI IO PACIPEACICHUIO I C TIOMOILBIO AHarpaMm
- OnepupoBaTh MOHATHEM MATEMATHYECKOTO OKUJIAHUS, NMPUBOJIUTH MPUMEPHI TOr0, KaK NPUMEHSETCS MAaTeMaTHYECKOe
OKHJIaHHWE CITyYallHOW BETMYMHBI, HAXOIUTh MATEMATHUECKOE 0KUIaHHE 110 JAHHOMY pacIpeiesieHUI0
53 HNmets npencraBiaeHue o 3aKk0He OOJBITUX YHCET

54 MmeTs npeacTaBiieHne 0 HOpMaIbHOM PaclpeneIeHUN




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopust BeposiTHOCTEH M CTATUCTHKA
UrcnoBbie XapaKTEPUCTUKU CIyYailHBIX BEJIMYMH: MaTeMaTHYECKOe OXKHIaHUe, TUCTIEPCUsl U CTaHIapTHOE OoTKIoOHeHue. [Ipumepnl
51 IIPUMEHEHUSI MAaTeMaTU4YeCKOro OXKUAAHWs, B TOM YHCJIE B 3ajadaX M3 IOBCEJAHEBHOM XU3HU. MaTemaTtnuyeckoe OKuIaHHe
' OMHapHON ciyyallHOW BeNWYMHBL. MaTemaThuyeckoe OXKUIAHHE CYMMBI CIy4YalHBIX BEJIMYMH. MaremMaTH4ecKoe OXKUIAHUE U
JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMUAIILHOTO paclpeesieHui
5.2 3aKkoH OOJBIIUX YKCET M €T0 POJIb B HAyKe, IPUPOE U 001IecTBe. BEIOOPOUHBIN METOI HCCIeJOBaHUM
53 [Ipumepsl HENpepbIBHBIX CiIy4alHbIX BeMWYHUH. [IOHSATHE O MJIOTHOCTU pacnpeaeneHus. 3ajadyu, NPUBOAAIIUE K HOPMaJIbHOMY

pacnpeaciIiCHULO. IlonsTue o HOPpMaJIbHOM DPACIIpCACIICHUN




HPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaMMbI
cpeaHero oomero o0pa3zoBaHus

Bnanenne meromamMu [oKas3aTenabCTB, aNTOPUTMAMU peEIICHUS 3ajad; yMeHue (OopMyJIMpoBaTh M OIEPUPOBATH
NOHATUAMM: OIPENEICHUE, aKCHMOMa, TEOPEMa, CJIEICTBHE, CBOMCTBO, IPHU3HAK, A0KA3aTEJIbCTBO, PAaBHOCHJIBHBIC
(GOpMyIMPOBKH; NPUMEHSATh UX; yMEHUE (OPMYIMPOBATH OOpPaTHOE U MPOTUBOINOJIOKHOE YTBEPHKAECHUE, PUBOIUTD
IPUMEpPbl M KOHTPIPUMEPHI, HCIOJIb30BAaTh METOJ] MAaTEMaTHUYECKOM MHIYKIUH; IPOBOIAUTH J0KA3aTEIIbHBIC
paccyXJIeHHs INpU PEUICHUH 3a/1ad, OLEHUBATH JIOTMYECKYIO NPABWIBHOCTb PACCYXACHUH; YMEHHE OIIEpUpPOBATh
HNOHSTUSIMU: MHOKECTBO, IIOJMHOKECTBO, OIEpallMi HaJ MHOXKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN amnmapaT JUisl OMMCAHUs PEaJbHBIX MPOLIECCOB U SIBJICHUNM M MPHU PELIEHUU 3a/ad, B TOM YHUCIE U3
JIpyrux y4eOHbIX INpEeAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad, CBS3HBIN Ipad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh M OINHUCHIBATh Ipadbl pa3IUYHBIMU CIIOCOOAMHU; MCIOIB30BaTh rpadbl MPU PELICHUU
3a1a4y

YMeHHe omnepupoBaTh MOHATUAMHU: HATYpalbHOE YHCIIO, ILIEJIO€ YHUCIO, CTENEHb C LENbIM I0Ka3aTesieM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENIEHb C PAallMOHAJIBHBIM MOKa3aTelleM, CTENEeHb C JeHCTBUTENbHBIM MOKa3aTelleM, Jorapudm
YHUCJIa, CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJBHOIO YHCIA, OCTATOK IO MOAYJIK, PAalUOHAIBHOE YHCIIO,
VPPALMOHATIBHOE YHUCJIO, MHOYKECTBA HATYpPaJIbHBIX, LEJIbIX, PAalMOHAJIBHBIX, ACHCTBUTEIBHBIX YHCET; YMEHHE
UCIMOJIb30BaTh MPU3HAKU JAEIMMOCTH, HAaUMEHBUIMHA OOIIMH JEeTUTeNh M HauMeHbllee oOlee KpaTHOe, aJropuTM
EBxknuaa mnpu pelmieHuM 3a7ad; 3HAKOMCTBO C PA3IMYHBIMU IIO3ULUOHHBIMH CHCTEMAMU CUMCIIECHUS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUI U MpeoOpa3oBaHus BRIPAKEHHUM CO CTENMEHsSMHU M Jorapupmamu, npeoOpa3oBaHUs
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHHUM; yMEHHE ONEepUpOBaTh IOHATHUSAMH: IOCIEI0BATENIbHOCTD, aphU(pMeTHUecKas
porpeccusi, reoMeTpudeckas porpeccusi, 0ECKOHEYHO yObIBaIOIlas FeoMETpUUECcKasl IPOrpeccus; yMEHUE 3a/1aBaTh
MOCIEI0BATEbHOCTH, B TOM YHCIE C IOMOIIBIO PEKypPPEHTHBIX (QOpPMYJ; yMEHHE ONEepUpOBaTh MOHITUSIMHU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YKCiIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4ucia, popma 3amucu
KOMIUIEKCHBIX — 4Yuced (FeoMeTpuuYeckas, TPUTOHOMETpHYecKass M  anreOpanueckas); yMeTb MPOU3BOAMTH



apudmeTnyecKrue NeHCTBHUS C KOMIUIEKCHBIMU YHCIAMU; MPUBOJIUTH MIPUMEPHI UCIIOJIb30BAHUS KOMILJIEKCHBIX YHCEIT;
OIepUpPOBATh MOHATUAMU: MaTpuLa 2x2 u 3X3, onpeaeauTellb MaTPULIbI, TEOMETPUUECKUI CMBICI ONPEAETUTENs

YMeHue  onepupoBaThb  NOHATHUAMU:  paLMOHAIbHBIE,  HMppalMOHAIbHbIE,  IIOKA3aTelbHbIE,  CTCIECHHBIE,
JorapupMHUECKUE, TPUTOHOMETPHUYECKUE YPAaBHEHNS U HEPABEHCTBA, MX CUCTEMbI; yMEHUE ONEPUPOBATH MOHATUSIMU:
TOXKAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH W HEPaBEHCTB,
PABHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM; YMEHHE pelllaTh YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IIOMOILIbIO
pasIMYHbIX MPUEMOB; pEIIATh YpPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbl C IapaMEeTpOM; IPHUMEHSATh YypaBHEHMUS,
HEPaBEHCTBA, UX CUCTEMBbI JJIsl pEIIEHUs] MaTeMAaTHYECKUX 3aJa4 U 33/1a4 U3 pa3INYHbIX o0jacTedl HayKu U peaabHON
KHU3HU

YMeHue onepupoBaTh MOHATHUSAMH: (YHKIHS, YETHOCTh (YHKIHH, MEPUOJUYHOCTh (YHKIWH, OTPAHUYCHHOCTH
(YHKLIHMH, MOHOTOHHOCTb (YHKIMH, SKCTpeMyM (QYHKLUHU, HauOoJblllee M HAauUMEHblIee 3HaueHus (QyHKIUM Ha
IPOMEXYTKe, HempepbiBHAs (YHKIMs, aCUMITOTHI rpaduka (yHKLUMHU, [epBas W BTOpas MPOU3BOJAHAs (YHKLHUH,
reoMeTpUYecKuil U (U3NYECKUN CMBICI MTPOU3BOIHOM, EpBOOOpa3Hasi, ONpeleIEHHbI UHTErpal, YMEHUE HAaXOAUTh
aCUMIITOTHI Tpaduka (QYHKIMU; YMEHHUE BBIUUCIATH IIPOU3BOAHBIE CYMMBbI, IIPOU3BEIECHUS, YACTHOIO U KOMIIO3ULIUU
GyHKIUI, HAXOIUTh ypaBHEHUE KacaTelbHON K rpa@uKy (yHKIMH; YMEHHUE HAaXOAUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKIMI; yMEHHE UCIIOIb30BaTh MPOU3BOIHYIO JUISl UCCIIEOBaHMs (DYHKIUH, HAXOAUTh HAauOOIbIINE U HAUMEHbIINE
3HaueHus: (YHKIUH; CTPOUTHh Tpa@UKd MHOTOWIEHOB C HCIOJB30BaHUEM arrapaTa MaTeMaTHYeCKOro AaHaju3a;
IPUMEHSTh TMPOU3BOJHYIO JUIsI HAXOXKJIEHHUS HAWIY4YIlero pelleHUus B MPUKIAAHBIX, B TOM YHCIIE COIMAIbHO-
HKOHOMHMUYECKUX U (PU3MUYECKUX 3a/lauyax; HaAXOIUTh IUIOMAAN U 00BEMBI (PUTYp C TIOMOIIBIO WHTErpaia; MPUBOJIUTH
IpUMEpPbl MATEMAaTHYECKOT0 MOAETMPOBAHHUS C TOMOLIBIO U (HepeHIIHaTbHBIX YPaBHEHHH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMU, oOpaTHas QyHKLUS, KOMIO3ULIMS (PYHKINHN, THMHENHHAs QyHKIUS,
KBaJpaTUuHasi (QYHKIMS, palMoHanbHas (QYyHKUUS, cTeeHHass (YHKIMs, TPUTOHOMETpUYECKUE (PyHKINU, OOpaTHbIE
TpUTrOHOMETpHUecKue QyHKINH, TOKa3aTelbHas U Jorapupmuyeckas GQyHKIUU; YMEHUE CTPOUTh TpapUKU N3YUEHHBIX
(GYHKLMH, BBIMONHATH MpeoOpa3oBaHus TrpadukoB (YHKUIMH, MCHOIB30BAaTh I'padUKHU AT W3YYEHHUS IMPOLECCOB U
3aBHCUMOCTEH, MpHU pELIeHUH 3ajad M3 JAPYIHX Y4YeOHBIX IPEeIMETOBM 33Ja4 M3 peabHOW >KU3HM; BbIPAXKaTh
dopMynaMu 3aBUCUMOCTH MEXJy BEIMYMHAMHU; HCIOJNb30BaTh CBOHCTBa M rpaduku (GYHKIMHA A8 perieHust
yYpaBHEHMI, HEPABEHCTB U 3a/ay C MapaMmeTpaMiu; U300pakaTb HAa KOOPAMHATHOW IIOCKOCTH MHOXECTBA pPEILICHUI
YpaBHEHUM, HEPABEHCTB U UX CUCTEM




VYMeHue pemaTb TEKCTOBbIE 3a/1a4M Pa3HbIX TUIOB (B TOM YHCIIE HA MIPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paldoTy,
CTOMMOCTh TOBApOB W YCIyr, HAJOIH, 3aJa4d M3 00JacTH YIpPABICHUS JIMYHBIMH U CEMEHHbIMH (PUHAHCAMU);
COCTABJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA M UX CHUCTEMBI 110 YCJIOBUIO 3a/lauyM, HCCIIEAOBATh IOJYUYEHHOE
pellleHHe U OLEHMBATH IPABJONOAOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBATh pPEAIbHbIE CUTYallMd Ha S3bIKE
MaTEMaTUKH; COCTaBIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U HX CHCTEMBI IO YCJIOBUIO 3a/1ayd, HCCIEA0BATh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlapara anre0pbl, ”HTEPIPETUPOBATh OTYUYCHHBIH pe3yIbTaT

YMeHue omnepupoBarh MOHATHSAMHU: CpelHee apu(pMEeTHUecKoe, MeauaHa, HauOoJblllee M HaMMEHbIIEe 3HAYCHUS,
pa3Max, JUCHEepCHs, CTaHAapTHOE OTKJIOHEHHE YHCIOBOro Habopa; YMEHHE U3BIIEKaTh, HWHTEPIPETHPOBATH
uH(pOpMaIlMIOo, TPEICTaBICHHYI0 B Tabnumax, Ha JauMarpamMmax, rpadukax, OTpaXkalollyl0 CBOMCTBa peallbHbBIX
MIPOIIECCOB W SIBJIICHUH; TIPEICTABIATh HH(DOPMAIIMIO ¢ MTOMOIILI0 TAOJHUI] U TUArPaMM; UCCIICIOBATh CTATHCTUYCCKHC
JTaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TrpauuecKux METOAOB M DJIEKTPOHHBIX CPEJCTB; IpadHuecKd HCCIIeI0BATH
COBMECTHBIC HAOIIOACHHS C TIOMOIIBIO MArPAMM PACCEHBAHUS U JTMHCHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIIy4alHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTb CIy4alHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSITHOCTb C HUCIOJIB30BAHUEM TIpadUUYECKUX METO/IOB; HNPUMEHATHh (HOPMYJbl CIOXKEHUS U
YMHOKEHUSI BEPOSTHOCTEM, (QopMysy NOJHOW BeposiTHOCTH, (opmyny bepHyman, komMOMHaTOpHbIE (QaKThl M
(GopMyJibl; OLICHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHI; YMEHHME ONEpUpOBaTh MOHATHUSAMHU: ClyyaliHas BEIUMYMHA,
pacrpesielieHue BEpOATHOCTEH, MaTeMaTHYeCKOE OKUAAHUE, OUCIEPCHUS M CTaHIAapPTHOE OTKIOHEHHE CIlydailHOU
BEJIMYMHBI, QYHKIUU pacHpeeeHNs U IUIOTHOCTH PaBHOMEPHOTO, IT0Ka3aTeIbHOTO0 U HOPMAJIBHOTO pacHpeesIeHU;
YMEHHME MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX PAcIpelesICHUN Ul PEelIeHMs 3a7ayd; 3HAKOMCTBO C MOHATUSAMU: 3aKOH
OOJBIINX YHCEN, METO/bl BBIOOPOYHBIX MCCIIEOBAHUI; YMEHUE NPUBOIUTH HMPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
YuCeN B MPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSAX; YMEHUE ONIEPUPOBATH MOHATUSAMU: COUYETaHHE, IEPECTaHOBKA, YUCIIO
COYeTaHUil, YuCII0 MepecTaHOBOK; OMHOM HBIOTOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKIACHUS JUIs
pelieHus 3ajad; OIIEHUBATh BEPOSATHOCTH pEabHbIX COOBITUH; COCTaBJISATh BEPOSTHOCTHYIO MOZENb U
UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh NOHATHAMU: TOUKA, IIPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, IJIOCKUH
yToJl, ABYTPAHHBIN yroi, TpEXTpaHHBIA YTroJl, CKpPEUIMBAIOLIUECS MpPsMbIE, MapalIeIbHOCTh U MEPHEHIUKYISIPHOCTD
IPSIMBIX M IUIOCKOCTEH, Yroi MEXIy NPSAMBIMH, YIOJl MEXAY HPSIMOW M INIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMH,
paccTosiHuE OT TOYKH JO IJIOCKOCTH, PACCTOSIHME MEXIY MNPSMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMHU; yMEHHE




HCIIOJIB30BAaTh IIpHU PCIICHHHK 3aJdad HU3Y4YCHHBIC (baKTBI U TCOPEMBI IUIAHUMCTPHUHU, YMCECHHUEC OLCHHUBATHL PasMEPhbI
00BEKTOB OKpYKaroumero Mupa, CTpouTb Mar€MaTUdICCKHUE MOACIIN C ITIOMOINBIO I'€COMETPUUCCKUX MMOHATHH U BCJIINYHH,
pe€uiaTh CBA3aHHBIC C HUMH IMPAKTUYCCKHUE 3aa4n

10

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYpHl, 00bEM (DUTYPHI, MHOTOTPAaHHUK, MPABUIBHBII MHOTOTPAHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapajuienenunesn, npuMa, nupamuna, (Gurypa ¥ NOBEPXHOCTh BpAIICHUS, LMIMHAD,
KOHYC, 1ap, cdepa, miaouans chepsl, IUIOMAAb MOBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHyCa, LUINHAPA, 00BEM KyOa,
IIPSAAMOYTOJIBHOTO MapajulelIeuIIea, TUpaMUIbl, IPU3MBI, LIWJIMH]pA, KOHYCa, 11apa, pa3BEPTKa IOBEPXHOCTH, CEUECHUS
KOHycCa Y LIWJIMH/IPA, apajjie/IbHble OCH MJIM OCHOBAHHUIO, CEYEHUE 111apa, IUIOCKOCTh, Kacarolasics chepbl, LUIMHIPA,
KOHYCa; YMEHUE CTPOUTh C€UEHUE MHOIOIpaHHMKA, N300pakaTh MHOTOIPAaHHUKH, (PUTYphl U MIOBEPXHOCTH BpaIllEHUS,
UX CEYCHHS, B TOM YHCIIE C IOMOIIBIO DJIEKTPOHHBIX CPENICTB; YMEHHE MPUMEHATH CBOMCTBA T€OMETPHUECKUX (QHUTYP,
CaMOCTOSITENIHO (POPMYJIMPOBAThH OIPEEIICHUS] U3ydaeMbIX (DUTYp, BBIIBUTaTh THUIOTE3bI O CBOMCTBAX M IpPU3HAKaX
reoOMEeTpUYecKuX (uUryp, OOOCHOBBIBATHHIIM OIPOBEPraTh HX; YMEHHE NPOBOIUTH Kiaccu(UKauioo ¢Uryp 1o
Pa3IUYHbBIM NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE TOTIOTHUTENbHBIE TIOCTPOCHHUS

11

YMeHue onepupoBaTh NOHATUSMU: JBUKEHHE B POCTPAHCTBE, MapalIeNbHbII MepeHOC, CAMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MIpeoOpazoBanue moaoousi, moJo0HbIe (GUTYpPHI; YMEHUE PACIO3HABATh PaBHBIE U MOJI00HBIC
q)HprLI, B TOM YHCJIC B IIPHUPOAC, HCKYCCTBE, apXHUTCKTYPEC, UCII0JIb30BATh TCOMCTPUICCKUEC OTHOMICHUA IPHU PCIICHUN
3a/1a4; HaXOJUTh TI'€OMETPUYECKHE BEIWYMHBI (AJIMHA, YroJl, IJIOLAaAb, O0bEM) MpHU pEIIEHUU 3aJad U3 JAPYTUX
yq€6HBIX npeaMeEToOB U U3 peanLHoﬁ JKU3HH; YMCHHEC BBIYUCIIATE TCOMCTPUYCCKUEC BCIIMYUHBI (}IJ'H/IHa, yroJ, miomaib,
00BEM, TUIOMIA/Ib TTOBEPXHOCTH), UCIONB3YsI U3y4eHHBbIE (JOPMYIIBI U METOABI, B TOM YHUCIE: TUIOMIA/lb MTOBEPXHOCTH
NUPAMUJIBI, TPHU3MBL, KOHYcCa, MHIMHApPA, TUIOMAab cdepbl; 00béM Kyba, MPSMOYTOJIBHOTO MapajieNenunenaa,
MUPAMUJIBL, TPU3MBL, IMIIMHPA, KOHYCA, I1apa; YMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYD

12

YMeHne onepupoBaTh MOHSITHSAMU: MPSMOYTOJIbHAS CHUCTEMa KOOPJWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEJICHHE BEKTOpa Ha YHUCIO, pa3lokKeHHe BEKTOpa Mo 0a3ucy, CKalsIpHOe
MIPOU3BEJICHNE, BEKTOPHOE MPOM3BEICHHE, YIroJl MEXKIYy BEKTOpAaMU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA H
KOOPJMHATHBIN METOJ JUTsl PEIICHUs TEOMETPUUECKUX 3a7a4 U 33/1a4 APYTUX YIEOHBIX MPEIMETOB

13

YMeHue BbIOMpATh MOAXOMALIMN METON JJs pelleHus 3aJayd; MOHMMaHHEe 3HAaYMMOCTHM MAaT€MaTHUKU B H3YUYEHHH
MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHMI; YMEHHE paclo3HaBaTh NpPOSBICHHE 3aKOHOB MaTEMaTHKU B
HCKYCCTBE, yMEHUE IPUBOAUTH MPUMEPBI MAaTEMATUYECKUX OTKPBITUI POCCHMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKH



IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

K IIpoBepsieMblii 31eMEHT COAEPKAHUSA
o

1 Yucia ¥ BEIYUCIICHUSA

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 Pammonanbubie uncia. OOBIKHOBEHHBIC U JCCSITHYHBIC APOOH, TPOIIEHTHI, 0ECKOHEYHBIE TIEPUOINICCKUE APOOH

1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTernenu. JlelicTBus ¢ apupMeTHYeCKUMU KOPHIMHU HATypalbHON CTETIEHU

1.4  Crenens c nenbiM nokaszaresneMm. CTeNeHb C pallMOHAIBHBIM ToKa3zareneM. CBOIMCTBA CTENEHU

1.5 CI/IHyc, KOCHUHYC U TAHT'CHC YUCJIOBOT'O apryMcEeHTaA. ApKCI/IHyC, APKKOCHUHYC, APKTAHTCHC YHUCJIOBOTO AapTyYMCHTA

1.6  Jlorapudm uncna. JleciTHuHBIC M HATYpabHBIE JIOTAPU(DMBI

HeﬁCTBHTeHBHBIG qucJiia. ApI/I(I)MeTI/I‘ICCKI/Ie orepagunu ¢ HeﬁCTBHTeHLHBIMH qucjiaMu. HpI/I6JII/I)KéHHLIe BbBIYHCIICHHA, IIpaBUIa

1.7
OKpYTJICHU:, IPUKHUJIKA U OLICHKA PE3YJIbTaTa BEIYUCIICHUU

1.8  IIpeoOpazoBaHue BeIpaKeHUN
1.9 KomMmiuiekcubie yncia

2 YpaBHEHHUsI U HEPABEHCTBA

2.1  llensle u 1poOHO-palOHANIbHBIE YPAaBHEHUS

2.2 VppauuoHanbHblE YpaBHEHUS

2.3 = Tpuronomerpuueckue ypaBHEHHUS

2.4  Tloka3zarenbHble U JOrapu(PpMHUUECKUE YPAaBHEHHS

2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA

2.6 = UppamnmonaiibHble HEPaBEHCTBA

2.7 = Tloka3zatenbHbIC U JOTapU(MHUUECKIE HEPABCHCTBA

2.8 = Tpuronomerpuueckue HepaBeHCTBA




2.9

CucreMspl 1 COBOKYITHOCTH yPaBHEHUI U HEPABEHCTB

2.10  VYpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11  Marpuua cuctemMsl TMHEUHBIX YpaBHEHUNH. OnpeaesinTenb MaTpHULIbl
3 OyHKIMU U Tpaduku
31 @Oynkiuus, cnocoObl 3amanus ¢yHkuud. ['paduk ¢ysknuu. B3aumao oOpatabie ¢yHkiuu. YETHble W HEYETHbIE (DYHKIHMH.
' [Mepuoanueckue GpyHKIMN
30 Obnacte ompeneneHuss M MHOXKecTBO 3HaueHud ¢GyHkuuu. Hynmum ¢yskiun. IIpomexxyTku 3HakomocTosHCTBa. [IpomexyTku
' MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIIMA. Hanbospiiee 1 HanMeHbIIee 3HaueHne (QyHKINH HA TIPOMEKYTKE
33 CrenenHast GyHKIMS C HATYpalIbHBIM U 1IeNbIM MoKa3zareneM. E€ cBoiicTBau rpaduk. CBoiicTBa U rpaduk KOpHS #-0il CTENeHU
3.4  TpuroHomerpudeckue (GyHKIUHU, HX CBOMCTBA U TpadUKH
3.5  Iloka3arenpHas u norapudmuueckast QyHKIMH, UX CBONCTBA U rpaduku
3.6  Toukwu pa3psiBa. AcuMnTOTH rpadukoB GyHKIHH. CBOMCcTBA (YHKIINH, HEIPEPHIBHBIX HAa OTPE3KE
3.7  IlocnenoBarenbHOCTH, COCOOBI 3aJaHUSI TOCIEI0BATEILHOCTEN
3.8  Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyia ciI0KHBIX MPOLIEHTOB
4 Hauana maremaTnueckoro anaiamnsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIHHA
49 [IpuMeHeHne NPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh M O3KCTpeMyMbl. HaxokaeHue HamOoNIbLIero U
' HaMMEHBIIETO 3HaUeHUs! QYHKIUN HAa OTPE3Ke
4.3  IlepBooOpa3nas. MuaTerpan
5 MHOX€eCTBa U JIOTHKA
5.1 MHo3ecTBO, oniepanuy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA

6.1

OmucarenpHas CTATUCTUKA




6.2  BeposTHOCTB
6.3  KomOuHaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [Ipsimbie U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4  Tena u noBEepXHOCTHU BpallleHUs
7.5  KoopauHaTel U BEKTOPHI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Bricoukuii, UBan PocTtuciaaBoBuy.

B93 Marematuka. BepositHocTh u ctatuctuka : 10-11-e kiacchl :0a30BbIi 1 yrinyOn€HHbBINH ypoBHU: yueOHOe nocooue /U.

P. Beicoukuii, K. B. Slmenko nox pexa. M. B. Amenko. - 2-e uznanue. - Mocksa: 302, [2] e. : un.ISBN 978-5-09-128757-8.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
Marematuka. BepostHocTh u cTatucTuka : 10—11-e kiaccsl : 6a30BbIi U yriIyOn€HHBIN ypoBHU : M34 MeToanueckoe

nocobue s yuutens. — Mocksa : [Ipocsemienue, 2026. — 37 c¢. ISBN 978-5-09-118126-5.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
dI'NC "Mog Ulkona"

Poccuiickast 351IeKTpOHHAs KO

bu6mmoreka IJOK



		2026-09-01T08:00:40+0300
	Добрынина Алевтина Викторовна




