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IHOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa mo mMaTeMaTHKe Ha YpPOBHE cpenHero obmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®I'OC COO ¢ y4éToM COBPEMEHHBIX MHUPOBBIX TPESOOBAaHWH, MPEABSBISAEMBIX K MATEeMAaTHYCCKOMY
00pa3oBaHNI0, W TPAAWIMKA POCCHHCKOTO oOOpa3oBaHuWsA. Peanum3anus MporpaMMbl 10 MaTeMaTHKE
o0ecrneurnBaeT OBJIAJICHUE KITFOUEBBIMU KOMITCTEHIIMSIMU, COCTABIISIFOIIMMHU OCHOBY JIJISi CAMOPA3BUTHS H
HEMPEPBIBHOTO 00pa30BaHUsl, IEIOCTHOCTh OOIICKYIbTYPHOTO, JIMYHOCTHOTO U TI03HABATEIHHOTO
Pa3BUTHS JIMYHOCTH OOYJAFOIIINXCSL.

B nporpamme mo MaTtemMaTrKe yYTE€HBI HIeH U TojioykeHus1 KoHIenmuy pa3BuTHs MaTeMaTHIeCKOTO
oOpaszoBanus B Poccuiickoii @eneparuu. B cOOTBETCTBHM C Ha3BaHHEM KOHIICHIIMU, MAaTEMaTHUYCCKOS
oOpa3oBaHHE JOJDKHO, B YaCTHOCTH, TMPEAOCTABIATh KAXKIOMY OOYyYarolIeMycsl BO3MOXXHOCTb
JMOCTHKCHHS YPOBHS MaTeMAaTWYeCKHUX 3HAHWN, HEOOXOAMMOTO Ui NAbHEHIIeH yCIenTHOW XU3HU B
obmiectBe. IMEHHO Ha pellieHUE ATOMW 3aj]auy HalleJieHa porpaMMa 1o MaTeMaTuke 6a30BOTO YPOBHSI.

B snoxy nugpoBoii Tpancdopmariu BeeX chep YenoBeUeCKON ACSITCIPHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YelIOBeKOM Oe3 0a30BOil MaTeMaTHYeCKOW IMOATOTOBKU. YKe B IIKOJIE
MaTeMaTHKa CIYXHUT OMOPHBIM IMPEAMETOM [UIsi W3YYEeHHS CMEXHBIX AWCHUIUIMH, a B XU3HHU IIOCIe
IIKOJIbI PEAIbHON HEOOXOIUMOCTBIO CTAHOBUTCS HEIIPEPHIBHOE 00pa30BaHUE, YTO TPEOYET MOTHOLCHHON
0a30Boi 00IIE00pa30BATENHFHON MMOATOTOBKY, B TOM YMCIIE M MaTeMaTHYECKOW. DTO 00yCIOBIEHO TEM,
YTO B HAIIM JTHH PACTET YHCIO CHEIHaJbHOCTEH, CBSA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHUEM
MaTeMaTHKH: W B cepe 3KOHOMHKH, M B OW3HECE, M B TEXHOJOTMYECKUX OOJIACTSIX, U Jaxe B
rymMaHuTapHbix ciepax. Takum oOpa3zoM, Kpyr oOyYaromuxcs, AJsi KOTOPHIX MaTeMaTHKa CTaHOBHTCS
3HAYUMBIM TIPEIMETOM, CYIIIECTBEHHO PACIIUPSETCS.

HpaKTI/I‘ICCKaH IIOJIE3HOCTh MAaTCEMAaTUKH O6yCJIOBJI€Ha TEM, YTO eé npeaAMETOM ABJIAIOTCA
(dyHIaMeHTaNbHbIE CTPYKTYPbl HAaIleT0 MHUpa: MPOCTPAHCTBEHHBIE (OPMBI M  KOJHMYECTBEHHEIC
OTHOIIIEHUSI OT TPOCTEUIHNX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, IO JOCTATOYHO CIIOKHBIX,
HEOOXOMUMBIX JJISl Pa3BUTHS HAYYHBIX W TEXHOJOTHUYECKHX Haeh. be3 KOHKPEeTHBIX MaTeMaTHYEeCKHX
3HAHUN 3aTpyAHCHO IMMOHUMAaHUEC IIPUHIUIIOB yCTpOP'ICTBa N HCIIOJIb30BaHUs COBpeMeHHOﬁ TEXHHKU,
BOCIPUATHE ¥ HMHTEPIpETAlMd Pa3HOOOPA3HOH  CONHUAILHOW, HSKOHOMHYECKOH, MOIHTHYECKON
nH(popMaruu, Manod(pPeKTHBHA TOBCETHEBHAs NPAKTHUYECKas NeATeNbHOCTh. KakaoMy dYenmoBeky B
CBOEH JKW3HU IMPUXOAUTCA BBIIIOJHATE AOCTATOYHO CJIOKHBIC paC'-IéTBI N COCTaBJIATH HECIOXHBIC
QITOPUTMBI, HAaXOJUTh HYXHbIE (OPMYJIBl M TPUMEHSITh WX, BIAJAETh MPAKTUUYECCKUMH NPHEMaMU
TEOMETPHYECKUX M3MEPEHHH W TIOCTPOSHHM, YUTaTh WH(POPMAIHIO, MPEICTABICHHYIO B BUAY TaOJIHII,
JarpaMM U Tpa(HKOB, KUTh B YCIOBHUSIX HEONpENEIEHHOCTH W NMOHUMATh BEPOSTHOCTHBIM XapakTep
CIIy4allHBIX COOBITHIA.

OmHOBpPEMEHHO C pacmupeHueM cdep NpUMEHEHHs MaTeMaTHKd B COBPEMEHHOM OOIecTBe BCE
0ojiee BaOKHBIM CTAHOBHUTCS MAaTeMAaTHYECKHI CTWIp MBIIIICHHS, MPOSBISIONIMICS B ONPEISIEHHBIX
YMCTBCHHBIX HaBbIKax. B IIpouecCe U3y4YCHUA MATCMATUKN B apCCHall HpI/IéMOB 1 METOJ0B MbIINIJICHUSA
YEJIOBEKA €CTECTBEHHBIM 00pa3oM BKITIOYAIOTCS MHIYKIIUS M JCTYKIWs, 0000IeHHEe W KOHKPETHU3AIIHS,
aHalM3 W CHUHTe3, KilaccupuKanus W CUCTeMaTu3anus, abcrparupoBaHwe u aHanorui. OOBEKTHI
MaATEMATHYCCKUX YMOSaKHIO‘IeHPlﬁ, npaBujia X KOHCTPYUPOBAHUA PACKPBIBAIOT MEXaHU3M JIOTUYCCKUX
MOCTPOCHUH, CHOCOOCTBYIOT BhIpabOTKe YMeHHS (OPMYIHPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBILUICHHE. MaTeMaThKe NPUHAAJICKUT Beylias pojib B
(hopMUPOBaHWU aNTOPUTMHUYECKONH KOMITOHEHTHI MBINUICHUS M BOCHUTAHUW YMEHUI JeHCTBOBAThH II0
3aJaHHbBIM aJIrOpUTMaM, COBEPIICHCTBOBATh U3BECTHBIC U KOHCTPYUPOBATHL HOBEIC. B IIponecce peuICHUA
3a/lad — OCHOBHOW YYeOHOW JEATEIhbHOCTH HAa YpPOKaX MaTeMaTUKH — pPa3BHBAIOTCS TBOpYECKas W
MIPUKJIATHAS. CTOPOHBI MBITILICHHSL.

OO0yueHne MaTeMaTuKe JaéT BO3MOXKHOCTh Pa3BHUBATh Y OOYYAIOIIMXCS TOYHYIO, PAIlMOHAIBHYIO H
WHPOPMATUBHYIO pedb, yMEHHE OTOHMparTh Hauboyee TMOAXOMASIINE S3BIKOBBIE, CHUMBOJIHYECKHUE,
rpadyecKue CpecTBa s BIPAKEHUS CYKICHUH U HATIISAHOTO X TPECTABIICHHSL.

Heo0XomuMbIM KOMITOHEHTOM OOIei KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUM SIBIISIETCS oOIee
3HAKOMCTBO C METOAAMHU IIO3HAHUSA J];CI‘/’ICTBI/ITGHI)HOCTI/I, mpeacCTaBJICHUE O IMPEAMETE N MCETOAC
MaTEeMaTHKH, €r0 OTJIMYHS OT METOJOB €CTECTBEHHBIX M TyMAaHUTAapHBIX HayK, 00 OCOOCHHOCTSIX
MPUMEHCHUST MaTeMaTUKW I pEIICHWs Hay4YHBIX W TPUKIAJHBIX 3afad. Takum o0Opa3om,
MaTeMaTHYecKoe 00pa3oBaHUe BHOCUT CBOM BKIaJ B pOpMUpOBaHKE OOIIEH KyIbTYpPhI YeIIOBEKA.

N3yveHne MaTeMaTUKH CITIOCOOCTBYET 3CTETUUECKOMY BOCITUTAHUIO YEIIOBEKA, TOHUMAHUIO KPAaCOTHI
Y U3SIIECTBA MATEMAaTUYECKUX PACCYXICHUN, BOCHPUATHIO TEOMETPUYCCKUX (OPM, YCBOCHUIO HJIICH
CUMMETPHH.



[IpuopureTHsME HesaMEu 00ydeHUs MaTeMaTuke B 10—11 kiraccax Ha 6a30BOM YPOBHE SIBIISIOTCS:

(dbopMHUpOBaHHE LEHTPAIbHBIX MAaTEMAaTHYECKUX IIOHATHH (YMCIIO, BEIWYMHA, TEOMETpPHUYECKast
¢urypa, nepeMeHHas, BEpOATHOCTb, (DYHKIIHS), 00ECTIEYMBAIOIINX PEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTD
MaTeMaTHYECKOT0 00pa3oBaHus 00yUalOMINXCS;

MOJBEICHUE 00yUaroIUXCs Ha JOCTYITHOM AJIS1 HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3H MaTEeMaTHKU
1 OKPYKAaIOIIEero MUpa, IOHUMaHNE MaTEMAaTUKHU KaK 4YacTH OOLIeH KyJIbTypbl YeJIOBEUECTBA;

pa3BUTHE MHTEIJICKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH 0Oydarommxcs, M03HaBaTeIbHON
aKTUBHOCTH, HCCJIENOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHUS, HHTEpeca K H3YyYEHHIO
MaTEMaTHKH;

¢dopmupoBanue  (YHKIMOHAILHOW MaTeMaTHYECKOW TIpPaMOTHOCTH: yMEHHsI pPaclo3HaBaTh
MaTeMaTHYECKHE AacCMeKThl B PEajbHBIX JKM3HEHHBIX CUTYallMAX W IPU W3YyYEHUH APYTHX Y4eOHBIX
IIPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POpMyIMpOBaTh NX HA SI3BIKE MATEMATHKH
Y CO3/1aBaTh MaTeMaTU4eCKHE MOJIENH, IPUMEHSATh OCBOCHHBIM MaTeMAaTUYECKHUI anmnapar A pelieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATh U OLIEHUBATh MOTY4YEHHBIE PE3YIbTaTHI.

OCHOBHBIMM JIMHUSIMU coAepkaHusd MatemaTtuku B 10-11 kmaccax sBmstorcs: «Hucna u
BBEIYHCICHU», «AnTeOpa» («Anredpandeckie BBIpRXCHUS», «YpaBHEHWS W HEpaBeHCTBa»), «Hawama
MaTeMaTHYecKoro aHanuzay, «['eomerpus» («['eomeTpuueckue GUTYpHl U UX CBOWCTBa», «l3MepeHue
TreOMETPUUYECKUX BEJINYMHY), «BeposTHOCTh U cTaTHCTHKA». JJaHHbIE IMHUK Pa3BUBAIOTCA MApajlIeNIbHO,
KaXK/1asi B COOTBETCTBUHU C COOCTBEHHOH JIOTMKOM, OIHAKO HE HE3aBUCHMO OAHA OT IPYroH, a B TECHOM
KOHTaKTe M B3auMoJieiicTBuu. KpoMe 3Toro, mx o0beAMHSAECT JOTHYECKas COCTABISIONIAs, TPAIUIIHOHHO
MpucyIias MaTeMaTUKe U IMPOHU3BIBAIOIIAs BCE MaTeMaTHUeCKHe KypChl M COJEp)KaTeNbHble JHHUU.
Chopmymupoannoe B ®I'OC COO TpebOoBaHHE «BIaJeHHE METOJaMHU IOKA3aTeIbCTB, aJTOPUTMaMU
peleHus 3a7a4, yMmeHue GopMyIupoBaTh ONpeIeICHUs, AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, TPOBOJUTH
JIOKa3aTelIbHBIE PAcCY)KICHUS B XOJ€ PEUICHUs 3aJad» OTHOCHTCS KO BceM y4eOHBIM Kypcam, a
(hopMHpOBaHUE JOIMYECKUX YMEHHUIl pacrpenensiercs IO BCeM rofaM OOYy4YeHHs Ha YPOBHE CPEIHEro
o0rmiero oopazoBaHwUsL.

B coorBerctBun ¢ ®I'OC COO maremaruka sBIISCTCS 00s3aTeIbHBIM MPEIMETOM Ha JIaHHOM
ypoBHe o0pazoBanusi. [IporpamMmMoii Mo MareMaTuke NpeaycMaTpUBaeTcss U3ydeHHue y4eOHOTO MpeaMeTra
«MaremaTuka» B paMKax TpEX Y4eOHBIX KypcoB: «AnreOpa W Hayajlla MaTeMaTHUYECKOro aHaIu3ay,
«I"eomeTpus», «BeposATHOCTh U CTATHCTHKA». DOPMUPOBAHUE JIOTHUECKUX YMEHMM OCYIIECTBISETCS HA
MPOTSDKEHUH BceX JieT OOy4YeHHsi Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHUs, a DJIEMEHTHI JIOTHKH
BKJIIOYAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX BBIIIE YIEOHBIX KypCOB.

OO1ee 9nCIIo 4acoB, PEKOMEHIOBAHHBIX I 3ydeHus: Mmarematuku — 340 gacoB: B 10 ximacce — 170
gacoB (5 gacoB B Hefenmo), B 11 kiracce — 170 gacos (5 4acoB B HEJEINIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS NNPOT'PAMMBI II0 MATEMATHUKE HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUSA

Uzyuenne mMaTeMaTHKy Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HAMpPaBICHO Ha JAOCTHKCHHE
00y4aloImMMHCS JTMYHOCTHBIX, METAlpeIMETHBIX M NpPEAMETHBIX 00pa3oBaTeNbHBIX Pe3yJIbTaTOB
OCBOEHUS Y4eOHOTO ITpeIMeTa.

JIMYHOCTHBLIE PE3YJIbTATDI

B pesynbraTe u3yuyeHuss MaTeMaTHKH Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHUs y 00ydaromerocs
OyayT cOopMHUPOBaHBI CIIEAYIONTNE TUIHOCTHBIE PE3yIbTAThI:
1) rpakmaHCcKOro0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMKM OOYYAIONIErocs KaK aKTUBHOTO W OTBETCTBEHHOIO
YJIecHa POCCUUCKOro OOINECTBa, NPEJCTABICHUE O MaTEeMaTHYSCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBIEHHM, MPOIETyp TIpa)KITaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI W IPYTOE),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMU WHCTHUTYTAMU B COOTBETCTBHHM C WX (YHKIUSAMH U
Ha3HAUYCHUEM;

2) NATPUMOTUYECKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOW WISCHTHYHOCTH, YBAXECHHS K TMPOIUIOMY U
HACTOSILIEMY POCCUHCKOW MaTeMaTUKH, UEHHOCTHOE OTHOUIEHHWE K JOCTHXKEHUSM POCCUICKHUX
MAaT€MAaTUKOB M POCCHICKOM MaTeMaTHYeCKOW HIKOJIbI, HCHOJB30BAHHUE ATUX IOCTHXKCHHM B NIPYTUX
HayKaX, TEXHOJIOTHUSX, Chepax SKOHOMHUK,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE JIYXOBHBIX IICHHOCTEH POCCUICKOro Hapoja, C(HOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHA, ITHYECKOTO TOBEICHHUS, CBI3aHHOTO C MPAKTHYECKUM NMPUMEHEHHEM JOCTIDKCHHH HAYKH U
JIESTSIILHOCTHIO YUEHOT0, 0CO3HAHUE JTUYHOTO BKJIJa B IOCTPOCHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas OSCTETHKY MAaTeMaTHYeCKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aja4, PEIIEHUH, pacCyKJICHUN, BOCIPUUMYHBOCTh K MaTEMaTHUECKUM acIlleKTaM Pa3iIMIHBIX
BUJIOB UCKYCCTBA,;

5) puszuveckoro BoCnUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS MPHUMEHATh MaTeMaTH4eCKHe 3HaHUS B HWHTEpecax 3/0POBOTO H
Oe3omacHoro oOpa3a »H3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0OPOBBIO (3I0pPOBOE MHUTAHUE,
cOaaHCUPOBAHHBIA PEXHUM 3aHATHH M OTIbIXa, PEryjsipHas (Qu3nuecKas aKTUBHOCTH), (hU3NYECKOe
COBEpIIICHCTBOBAHKE TTPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENEHON e TENFHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYJAY, OCO3HaHHME IICHHOCTH TPYAOIIOOMs, HHTEpeC K pa3indHbIM cdepam
po(hecCHOHATBHOHN JesITeThHOCTH, CBI3aHHBIM C MATEMATHKOW M €E€TIPUIIOKEHUSIMH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBHIOOp Oyaymield mpodeccuu € peam30BBIBATE COOCTBEHHBIE >KM3HEHHBIC ILIaHEI,
FOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTSIKCHUU
Bcen KN3HU, TOTOBHOCTH K AKTUBHOMY YYaCTHIO B PCHICHHUU MPAKTUYCCKUX 3adaqd MaTeMaTHYECKON
HaIpaBJICHHOCTH;

7) IKOJIOTMYECKOTr0 BOCTIUTAHUSA:

C(i)OpMPIpOBaHHOCTB 9KOJIOTUYECKOUN KYyJIbTYpPbl, TIOHUMAHUC BJIHUAHUA COLUAJIBHOOKOHOMHYCCKUX
MPOIIECCOB HAa COCTOSIHHWE TPUPOAHONW M COIMUAIBHOW Cpelbl, OCO3HAHWE TJIO0ATLHOIO XapakTepa
AKOJIOTHYECKUX MPOOIJIEM, OPHEHTAIUS HAa MPUMEHECHUE MaTeMaTHYEeCKUX 3HAHWMA JUIS PeIleHus 3a7ad B
00J1aCTH OKPYKAIOMICH Cpenbl, TUIaHNPOBAHUE TOCTYIKOB M OIEHKA MX BO3MOXKHBIX TOCJICICTBHMA IS
OKpY>Karollen cpelibl;

8) neHHOCTH HAYYHOI0 IO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PCHHMS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW TPAKTUKW, TIMOHMMAaHUE MaTeMaTHYeCKOH HayKu Kak cdepbl YeloBeYeCKOH
JEATEIBHOCTH, JTANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUSl LIUBUIM3AIMHU, OBJIAJCHHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTHYECKON Ky.]'[]:TypOﬁ KakK Cp€ICTBOM IMO3HAHUA MHPA, TOTOBHOCTH OCYHICCTBIIATH
MIPOCKTHYIO M HCCIICIOBATEILCKYIO NEATCILHOCTh HHINBHIYAILHO U B TPYTIIIC.

METANPEJIMETHBIE PE3YJBbTATDBI
B pesynbpTare OCBOCHHS MpOTrpaMMBl [0 MATEMAaTUKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y
oOyyaromerocs OyayT cOpMUPOBAHBI METANPEIMETHBIEC PE3YIIBTATHI, XapaKTEPU3YIOIIHECs OBIIAJICHUEM



YHHUBECPCAJIBHBIMU IMO3HABATCIIbHBIMU HCﬁCTBHHMH, YHUBEPCAJIbHBIMU KOMMYHHUKATHUBHBIMU JIEUCTBUSMHU
1 YHHUBEPCAJIbHBIMU PETYIIATUBHBIMHA JICUCTBUSMHU.

Ilo3naBaTe/bHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Ba3oBble Jornyeckue AeiicTBUS:

BBISIBJISITH M XapaKTepPH30BaTh CYLICCTBEHHbIC IPU3HAKH MaTEMaTHYECKHX OOBEKTOB, IOHSITHH,
OTHOUICHUH MEXIy MOHATUSIMH, (OPMYIHPOBATh ONPEAEICHUS IOHATUH, YCTAaHABIUBATh CYLIECTBEHHBIH
MPU3HAK KIACCUPHUKALINU, OCHOBAHUS TSI 0000IIEHHS U CPAaBHEHUS], KDUTEPHUU POBOIMMOTO aHAIN3a;

BOCIIPHHUMATh, (OpMyIMpoBaTh U  NPeoOpa3oBBIBATH  CYKACHUS:  YTBEPAUTEIbHBIE U
OTpHLATEIbHbIE, EANHUYHbBIC, YACTHBIC U OOILIUE, YCIOBHBIE;

BBISIBIISITH MAaT€MaTH4YeCKHUEe 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHUBOpeuus B (akTax, JaHHBIX,
HAOMIONEHUSIX W YTBEPXKICHHAX, TMpeljaraTb KPUTEPUW IS BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMI;

JenaTh BBIBOABI C HCIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M  WHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIIOUEeHHU 10 aHaJIOTHU;

MPOBOJUTH CaMOCTOATENIBHO [I0KAa3aTelNbCTBA MaTEMaTHYECKUX YTBEPXKACHHH (IIpsSMble M OT
MPOTUBHOIO), BBICTPAaHBAaTh APryMEHTALMIO, NMPHUBOAUTH HPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BEIOMpaTh Crmoco0 pemeHust y4eOHOW 3amadu (CpaBHHBATh HECKOJIHKO BapHUaHTOB peEIICHUS,
BbIOMpaTh HauOoJIee MOAXOMAIINN C yYETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble Hccae0BaTENbCKHE AeHCTBHS:

KCIIOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATSIbCKUN MHCTPYMEHT MO3HAHUS, (hOPMYIUPOBATH BOMPOCHI,
(buKcupyolre MPOTUBOPEUrE, MPOdIeMy, YCTaHABIUBATE UCKOMOE W JaHHOE, (hOPMHUPOBAThH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO0, MHEHUE;

MIPOBOJMTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHHE IO YCTaHOBJICHUIO
0CcOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBICHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXTy
00BEKTaMHU, SBJICHUSMH, TIPOLIECCAMHU;

CaMOCTOSITeIbHO  (DOPMYNIUPOBaTh OO0OOIIEHUS W BBIBOJBI II0 pe3yjbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, KCCJICIOBaHMS, OIICHMBATH JOCTOBEPHOCTh IIOJIYYCHHBIX pE3YyJIbTaTOB, BBIBOJOB U
000011IEHNI;

MIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEAMONIOKCHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSX.

PaGora ¢ undpopmanueii:

BBISIBIISITH A€(PULIUTHI HHPOPMAINH, TaHHBIX, HEOOXOIUMBIX IJIs1 OTBETa Ha BONPOC U IS PELICHUS
3ajauy;

BbIOMpAaTh MHPOPMALIMIO U3 UCTOUYHUKOB PA3IUYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh U
HWHTEPIPETUPOBATh HHPOPMAIUIO PA3INYHbIX BUIO0B U (GOPM HpeACTaBICHUS;

CTPYKTYpHUpPOBaTh HMHGOPMAIUIO, MPEJCTaBIATh €€ B Pa3NUUHBIX (opMax, HILTFOCTPHPOBATH
rpaduyecKH;

OLIEHMBATh HAAEKHOCTh HH(POPMAIMM IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM KPUTEPHSM,
Cc(OPMYJIMPOBAHHBIM CAMOCTOSITEITBHO.

KoMMyHnkaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe el CTBUA:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYKIEHHS B COOTBETCTBUM C YCIOBHSAMH M LEISIMH OOLICHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOK TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTax, /JaBaTh
TIOSICHEHHUS TI0 XOJy PEIIeHHS 3a/Ia4H, KOMMEHTHPOBATh MOJTYYECHHBIN pe3ybTarT;

B X0Jie 00CYKICHHUS 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAeMOH TeMbI, IPOOJIEMBI, peIIaeMoi
3aJlauM, BBICKa3blBaTh WUJEH, HAICJEHHBIE HAa IOMCK PpEIIEHHS, COIOCTABIATh CBOU CYXAECHHSA C
CY)KICHUAMH JpPYTUX YYaCTHWUKOB JHajiora, OOHAPYXWBaThb pa3iW4he€ W CXOJACTBO TIO3WLMH, B
KOPpEKTHOM (hopMe (HOopMyITHPOBATh Pa3HOTIACHS, CBOH BO3PAKCHUS,

MPENCTaBIATh  pEe3yAbTaThl  pEUIeHMs  3ajadd, OKCIEPUMEHTa, MHCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITEIBHO BBIOMPaTh (GOpMaT BBICTYIUICHHS C Y4ETOM 3ajad TPE3eHTAlMd U OCOOEHHOCTEH
ayTUTOPHH.

PeryasiTHBHBIC YHHBepcaJbHbIe yueOHbIe NeliCTBHSA



Camoopranuzaunusi:

COCTaBJISATh ILJIAH, AJITOPUTM PELICHUS 3a7a4yH, BEIOMpPATh CIOCO0 pEeIIeHUs ¢ yYETOM HMEHOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHbII HHTEJIEKT:

BIaJeTh HAaBBIKAMHU II03HABATEJbHOW pe(IeKCHH KaK OCO3HAHHUS COBEPINAEMBIX ACHCTBHH U
MBICIMUTENBHBIX TPOLECCOB, WX pE3yJbTaTOB, BIAJAETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOIIS
Ipoliecca U pe3yJibTaTa pelieH!sl MaTeMaTHUeCKOH 3a/1a4u;

MIPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEIIEHUH 3aJa4l, BHOCUTh KOPPEKTHUBEI B
NeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEM;

OLIEHMBATh COOTBETCTBHE PE3yJbTaTa LEJU U YCIOBUSAM, OOBSCHATH HNPUYMHBI JOCTIDKCHHS HIIH
HEJIOCTI)KEHUS Pe3yJIbTaTOB ACATENLHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
CoBMecTHAA 1eATEJbHOCTb:

MOHUMATh ¥ MCIOJb30BaTh MPEUMYILIECTBA KOMAHAHOW M MHIUBHIYAIbHOW PaOOTHl IPU peIICHUU
yueOHBIX 3a7a4, IPUHUMATD LeJIb COBMECTHOM NESTEIbHOCTH, INIAHUPOBAaTh OPraHU3aLUi0 COBMECTHON
paboThl, pacmpenensiTh BUABI paboT, JOroBapuBaThcsa, OOCYXKAaTh MPOLECC M Pe3yiabTaT pPabOTHI,
0000111aTh MHEHHST HECKOJIBKUX JIIOAEH;

y4acTBOBaTh B TPYMIIOBBIX (popmax paboTel (00CykIeHMs, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBD» U
I/IHI)IC), BBIIIOJIHATH CBOIO YacCThb pa6OTbI U KOOpAMHUPOBATH CBOHU I[Cf/iCTBPIﬂ C ApyruMu 4YjiCHaMU
KOMaH/Ibl, OI[CHNBATh KAaueCTBO CBOETO BKJIA/Ia B OOIIMI MPOIYKT MO KPHUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMH B3aMMOJEHCTBUSI.

NPEAMETHBIE PE3YJIbTATDI

[IpenmerHble pe3ynbTaThl OCBOCHHUSI MPOTpAaMMBI 110 MaTeMaTHKE Ha 0a30BOM YpPOBHE Ha YPOBHE
cpemHero oOmmero oOpa3oBaHUs IMPENCTABICHBI IO rojaM OOY4YeHHS B paMKax OTAENBHBIX YIeOHBIX
KypCOB B COOTBETCTBYIOIIUX pa3JiesiaX MporpaMMbl 110 MaTeMaTHKe.



PABOYASA INPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAS 3AIIMCKA

YueOHblii Kypc «AJrebpa M Hayala MaTeMaTUYeCKOTO aHaIu3a» SIBJISACTCA OJHUM W3 Haumboliee
3HAYMMBIX B TMpOrpamMMe CpEIHEro oOmero o0pa3oBaHMs, TOCKOIBKY, C OJHOW CTOPOHBI, OH
oOecrieunBaeT HHCTPYMEHTANBHYIO 0a3y JUIsl H3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYroi
CTOPOHBI, (HOPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBINUICHAE O0YYarOIIMXCS Ha YPOBHE, HEOOXOAMMOM
JUIT OCBOCHMS YYEeOHBIX KypcOoB WH(OPMATHKH, OOIICCTBO3HAHUS, MCTOPHH, CIOBECHOCTH. B pamkax
yueOHOrO Kypca «AunreOpa W Hayalla MaTeMaTHYECKOTO aHamu3a» OOyYaroIIuecss OBIIAJIEBAIOT
YHHBEPCAIBHBIM  SI3BIKOM COBPEMCHHOW HayKd, KOTOpas (opMynupyeT CBOU JOCTHIKCHUS B
MaTeMaTH4eCKOu (popme.

VY4eOHbI Kypc anreOpsl M HAadal MaTeMaTHYSCKOTO aHAllu3a 3aKJIJAbIBACT OCHOBY JJISl YCIICIITHOTO
OBJIAJICHHS 3aKOHAMH (DU3MKH, XUMUHM, OWOJIOTUH, TMOHUMAaHHUS OCHOBHBIX TEHICHIUNA SKOHOMHUKU W
OOIIICCTBEHHOM JKHU3HH, IO3BOJIICT OPUEHTHPOBATHCS B COBPEMEHHBIX HH(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPCHHO HCIIOJb30BaTh WX B IOBCETHEBHON JKU3HH. B TOXe Bpemsi OBIaJCHUC
a0CTPaKTHBIMH M JIOTHYECKH CTPOTUMH MATEMATUUECKUMU KOHCTPYKIIUSIMH Pa3BUBACT YMEHHE HAXOUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTHHHOCTh  YTBEP)KICHMs, MCIIONB30BaTh  000OIICHUE U
KOHKPETHU3AIlHI0, a0CTparupoBaHUe M aHAJIOTHIO, POPMHUPYET KpeaTHBHOE M KPUTHUUCCKOE MBIIUIeHUE. B
XO07Ie U3YUYCHUs anreOpbl U Ha4Yajl MaTeMaTHYECKOro aHalli3a Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus
00yJaroMecs: MOoIy4aoT HOBBIA ONBIT PEUICHMS NMPHKIAIHBIX 3a7ad, CaMOCTOSATEIBHOIO MOCTPOSHUS
MaTEeMaTHYECKUX MOJCIICH peaabHbIX CUTyalluid U MHTEPIPETAIUN MTOJTyUYESHHBIX PEIICHHIA, 3HAKOMSTCS C
MpUMEpaMi MaTEMAaTUYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAFOIUMHUCS
MaTEeMaTHYECKUMHU OTKPBITHSAMH U UX aBTOPaMHU.

Y4eOHblii Kypc anreOppl W Hadajl MaTeMaTHYECKOro aHaim3a o00J1aJaeT 3HAYMTEIbHBIM
BOCIUTATEIBHBIM  TOTEHIMAJIOM, KOTOpPBIA  peanu3yeTcs Kak 4epe3 ydeOHBbI  MaTepual,
CMOCOOCTBYIONIUI (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W Uepe3 CHeHU(UKYy yueOHOI
JESTEIILHOCTH, TPEOYIONICH CaMOCTOSTEIILHOCTH, aKKypaTHOCTH, MNPOJOJDKUTEIBHON KOHIIGHTPALUU
BHUMAaHUS ¥ OTBETCTBEHHOCTH 32 MOJYYCHHBIN pe3yJIbTaT.

B ocHoBe wMmeromuku oOy4yeHHs anreOpe M HavalaM MaTeMAaTHUECKOrO aHauu3a JICHKHT
JESTSIbHOCTHBIN MTPUHIIUI O0YYCHHUS.

B crpykType mporpamMmel 1o ajreOpe W HadajaM aHajdu3a BBUICISIOTCS  CIIEAYIONIUC
CoJIep)KaTeNIbHO-METOIUUECKUe TUHUU: «Hncna v BeraucieHus», « DyHKIUU U Tpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauvama wmaremaTnueckoro ananmsa», «MHOXecTBA M JIOTHKa». Bce OCHOBHBIE
COJIEPIKATEIILHO-METOIUYCCKUE JIMHUU H3YYaloTCs Ha MPOTSHKCHHWU JIBYX JIET OOY4YCHHsS Ha YpOBHE
CpeiHero o0IIero oopa3oBaHusi, €CTECTBEHHO JIOMOJHSISL APYT APYra M MOCTENEHHO HACHIIIASCH HOBBIMU
TEeMaMH U pasfenamu. J[aHHbBIH y4eOHbII Kype SBISETCS MHTEPATUBHBIM, TTOCKOIBbKY 00BbeTIUHSIET B ceOe
COJICpP)KaHUE HECKOJIbKMX MAaTeMaTHUYCCKUX TUCIMIUIMH: ajire0pa, TPUTOHOMETPHS, MaTeMaTHUECKUN
aHaJn3, TEOPHUsl MHOKECTB U pyrue. [To Mepe Toro kak oOydaronyecs OBIajeBaloT BCE Ooliee IMUPOKHM
MaTEeMaTHYECKUM ammnapaToM, y HHUX IOCIIE0BaTENbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHUYECKYIO MOJEJb PeajbHON CHTyallMH, MPUMEHSATh 3HAHHS, MOJyYCHHbIC B y4COHOM
Kypce «Anrebpa ¥ Hayajla MaTeMaTHYeCKOrO aHalW3a», JUIS  PEIIeHHS CaMOCTOSTEIbHO
chopMyITUPOBAaHHOW MaTEeMaTUYECKON 33/1auH, a 3aTeM HHTEPIPETUPOBATH MTOTyYEHHBIN PE3yiIbTar.

ConeprkarenbHO-MeTOANYECKas JINHUS «YHCIa U BEIYHACICHHS» 3aBEpIIacT (OPMUPOBAHNE HABBIKOB
KCIIOJIb30BAHUS JICHCTBUTEIIBHBIX YHCEN, KOTOpPOE OBLJI0O HAayaTO HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpegnero oOriero oOpa3oBanus oco00e BHUMaHHUE ynensiercs (OpMUPOBAHUIO
MIPOYHBIX BHIUYMCIIUTEIBHBIX HABBIKOB, BKIIFOUYAIONINX B CeOsl MCIOJIH30BAHKME PA3IUYHBIX (OPM 3armcu
JNEHCTBUTEIBHOIO 4YHCIa, YMEHHE pPallMOHAJIBHO BBINOJHATH ICHCTBHS C HHUMH, J€JaTh MPUKUIKY,
OllIeHHBaTh pe3yibTar. OOydaroIMecs IMOJy4aloT HaBBIKA MPHUOIMKEHHBIX BBIYUCIICHUH, BBITOJIHEHUS
JEHCTBHIA ¢ YUCIIaMH, 3aITUCAHHBIMH B CTaHIAPTHOM (opMe, HCIIOIb30BaHUS MaTEMATUIECKUX KOHCTAHT,
OLICHMBAHUS YUCIIOBBIX BBIPAYKCHHH.

ConepxarenbHasi JTHHUS «YpaBHEHHS M HEPABEHCTBA» pEANN3YeTCs Ha TPOTSHKCHHH BCETO
oOyueHUs Ha YpPOBHE CpEIHEro OOIIero o0pa30BaHUs, IMOCKOJIBKY B KaXJIOM pasfelie MpOrpaMMEbI
MPEIyCMOTPEHO PEIICHUE COOTBETCTBYIOMNX 3a1a4. OOyJaroIuecs: OBJIaICBAIOT PA3IMYHBIMU METOIaMU
pellicHHsT  [EeNbIX, pPalMOHANBHBIX, HPPAIMOHAIBHBIX, ITOKA3aTeNbHBIX, JIOTApUYMUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M MX cHcTeM. [loydeHHbIe YMEHUS MCIIONB3YIOTCS TIPU



WCCIIEIOBAaHNN (YHKIUH C TOMOINBIO TPOW3BOJHOM, PEHICHWH NPUKIATHBIX 3a7ad M 3a1a4 Ha
HAXOXJCHUE HauOONBIINX W HAaWUMEHBIIMX 3HaueHWH QyHKuH. JlaHHas cojepikaTenbHas JTHHUS
BKJIIOYaeT B ce0s Tarke GOpMUpPOBaHHUE YMEHHUH BBIIOTHATH pacu€rhl Mo (opmyliaM, mpeoOpa3oBaHuUs
LEJIBIX, PAlMOHANBHBIX, UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKKe BBIPAKCHUH,
coJiep KaIliX CTENeHH | JiorapudMbl. biarogaps W3ydeHHI0 anreOpandeckoro Marepuaia MpPOUCXOIUT
JanbHelIee pa3BUTHE ATTOPHUTMHYECKOTO M a0CTPAKTHOTO MBIILICHHS 00YYaronmxcsi, (OPMHUPYIOTCS
HaBBIKM JEAYKTHBHBIX pacCyXICHWH, pPabOTBl C CHMBOJIBHBIMH (OpMaMu, MpeACcTaBICHUSL
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PaBEHCTB M HepaBEHCTB. AnreOpa mpemiaraet 3(h()eKTHBHEIC
WHCTPYMEHTBI JIISl PEHICHUSI MMPAKTUYECKAX U ECTECTBCHHO-HAYYHBIX 3aJ1ad4, HATJISTHO JIEMOHCTPUPYET
CBOU BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToanveckass TUHUS «DyHKIMHM W TpaQuKu» TECHO MEPEeIUICTaeTCsl ¢ APYTUMH
JUHASAMHU y4eOHOTO Kypca, MOCKONBKY B KaKOM-TO CMBICIE 3a7aéT IMOCIeIOBATEIILHOCTh W3yUYCHUS
MaTepuana. V3ydeHHe CTENEeHHOW, IOKa3aTeNbHOM, JIOTapU(MHUUECKOH W TPUTOHOMETPHUUYECKHX
(GyHKUIUH, UX CBOMCTB M Tpa)MKOB, UCIIOJIB30BaHUE (QYHKIUHA Ui PELIeHHUs 3a/1ad U3 APYTHX YYeOHBIX
MPEMETOB M PEaJbHOM KM3HH TECHO CBSI3aHO KaK C MAaTEMAaTUYEeCKUM aHAIHM30M, TaK UC pelleHHEeM
ypaBHEHHH W HepaBeHCTB. [Ipu 3TOM Oo0JbIIoe BHUMAaHKE yaesieTcs: GOPMUPOBAHUIO YMEHHS BBIPAXKATh
q)OpMyJ'IaMI/I 3aBUCUMOCTU MECKAY pas3IMYHbBIMU BCJIMYUHAMH, HCCICAOBATH IMOJTYYCHHBIC (I)yHKHI/II/I,
CTpouUTh HX rpaduku. Marepuan coJepKaTebHOW JIMHUK HAIlleJICH Ha Pa3BUTHC YMEHHH M HABBIKOB,
MO3BOJISIFONIUX BBIPAXKATh 3aBUCHMOCTH MEXKIY BEIHYMHAMH B Pa3iHYHON (opMe: aHATUTHUECKOM,
rpaduueckoidl u cioBecHOW. Ero msydeHue crnocoOCTBYeT Pa3BUTHIO aJTOPUTMUYECKOTO MBILIUICHHS,
CHOCOOHOCTH K 000OIICHHIO U KOHKPETU3AIIUH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas JuHUs «Havyana MareMaTnaeckoro aHaJIn3ay MO3BOJISIET CYNIECTBEHHO PACIIUPUTD
Kpyr Kak MaTeMaTW4eCKMX, TaK W MPHUKIAAHBIX 3a/]ay, JOCTYMHBIX OOYy4aromMMCs, y KOTOPBIX
MOSIBIISIETCS. BO3MOYKHOCTh HCCJIEI0BAaTh U CTPOUTH IpaduKu (QYHKUIWH, ONpeaesisiTh UX HauOoJbIINe U
HAMMEHBIIINE 3HAYCHUS, BBIYUCIATH IUIOMAAH GUTYP U 00BEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOPCHUS
nporieccoB. ConepkarenbHasi JIMHUS OTKPHIBAET HOBBIC BO3MOXKHOCTH MOCTPOCHHS MAaTEMATHUYCCKHX
MOHeHefI PCAITBHBIX CHTyaHI/Iﬁ, HaXO0XACHUA HaWJIydlIero peuICcHHd B IPUKIAAHBIX, B TOM YHUCIIC
COLMANTEHO-9KOHOMHUECKHX, 33/]a4aX. 3HAKOMCTBO C OCHOBAMU MaTeMaTH4eCKOro aHajin3a CriocoOCTByeT
Pa3BUTHIO a0CTPAKTHOTO, (OPMATIBHO-TIOTHYECKOTO U KPEATHBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUN
pacro3HaBaTh MPOSBICHHS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOydaronmecs: y3HaoT
O BBIJAIOMIUXCSA PE3YJIbTaTax, MMOJYUCHHBIX B XOAC Pa3BUTHA MaTEMAaTUKN KaK HaAYKH, 1 KX aBTOpax.

ConeparenbHO-METOINYeCKas JTHHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM IMOCBSIICHA DIIEMEHTAM
TEOPUU MHOXKECTB. TEOpPETUKO-MHOKECTBEHHBIC MPEICTABICHNS MPOHU3BIBAIOT BECh KYpC IIKOJBHON
MAaTe€MAaTHUKU U NpeajararoT HaI/I6OHee yHHBepC&J’IBHBIfI SA3BIK, O6BGZ[HHHIOHIHI>'I BCC pa3aciibl MaTEMAaTUKH
U e€ MPUJIOKEHUH, OHKM CBSI3BIBAIOT Pa3HbIC MAaTEMAaTUYCCKUE JAMCIHUILIMHBI B ¢AWHOE 1ejioe. [loaTomy
BaXKHO J]aTh BO3MOXKHOCTh 00YYaroNmeMyCsl TOHUMATh TEOPETUKO-MHOXECTBEHHBIN A3bIK COBPEMEHHOMN
MAaTE€MAaTHUKU U UCIIOJIB30BATh €TI0 JIS BBIPAXKCHHUA CBOUX MBICJIEH.

B yuebHOM Kypce «Anrebpa M Hayajga MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKKE OCHOBEI
MaTEeMaTHYECKOT0 MOAEIMPOBAHMS, KOTOphIe MPU3BaHbl CPOPMUPOBATH HABBIKK HMOCTPOCHHUS MOjENeh
peaNbHBIX CHTYaIUi, UCCIIEJIOBAHMS ATUX MOJIEIeH ¢ MOMOIIBIO anmapaTa alreOpbl 1 MaTEeMaTHYECKOTO
aHaJIn3a U UHTCPIPETAINU ITOJTYYCHHBIX PE3YJILTATOB. Takne 3a1aHUuA BIIJICTCHBI B Ka)K}IBIﬁ H3 pa3aciioB
MpOTrpaMMBbl, IIOCKOJNBKY BeChb Marepuan Y4eOHOro Kypca IIMPOKO HCIIONB3YeTCsl Al PELICHUs
OpUKIanHBIX 3a7ad. [lpu pemeHnu peanbHBIX MNPAaKTHYECKHX 3a4ad  OOydarolMecss pPa3BHBAIOT
HaOI0IaTeNFHOCTh, YMEHNE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIONL30BATh aHAJIOTHIO,
0000IIaTh M KOHKPETH3HpOBaTh NpoOieMy. JlesATenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB DEIICHUS
MPUKIAIHBIX 33Ja4 OpPraHu3yeTcsl B Mpolecce U3ydYeHHUs BceX TeM yueOHoro Kypca «Airebpa n Hadana
MaTEeMaTHYECKOTO aHaIH3a.

OOmree 4MCIO YacoB, PEKOMEHIOBAHHBIX IS M3y4deHHUs y4eOHOro Kypca «Anredpa W Hadaia
MaTeMaTHYeCKOro aHanu3ay, — 170 yacos: B 10 kimacce — 68 dacoB (2 yaca B Hezeno), B 11 kmacce —102
yaca (3 gaca B HEZIENIO).

COJAEP)KAHUE OBYYEHMUS
10 KJIACC
Yucaa v BbIYHCTEHUS
Pammonansupie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JOpoOW, TPOIEHTH, OCCKOHCUHBIE
MEPUOJINYECKUE JpoOH. ApudMeTHYECKHE OTepalud ¢ PalMOHANBHBIMU YHCIAMH, TpeoOpa3oBaHUsS



YHCIOBBIX BBIpaKeHWH. [IpumeHeHne npobeil W TPONEHTOB IS PEIICHHS TPHUKIAIHBIX 33734 U3
pa3IMYHBIX OTpAciiel 3HaHUM U peaIbHOM KU3HHU.

JleiicTBuTeNnbHBIC yncia. PallnoHambHBIC W UppAIlMOHABHEIC YKcia. ApuMeTHYeCKUe OnepaIuu ¢
JNEHCTBUTEIBHBIMU YnciaamMu. [[puOIMKkEHHbIC BHIYMCICHYS, MPABUIA OKPYIJICHUS, IPUKHUIKA M OICHKA
pe3ynbTaTa BRIYHCICHHA.

Cremmenp ¢ menbIM  TokazaTteneM. CraHmapTHas ¢opMa 3allMCH  JICHCTBUTEIHLHOTO YHCIIA.
Hcnonp3oBanue moaxosiiel (hOpMbI 3alMCH ACHCTBUTEIILHBIX YHCEN JUISI PEIICHUS MPAKTUYCCKUX 33724
Y TIPEJICTaBIECHUS TAaHHBIX.

Apudmernyeckuii KOpPeHb HaTypajdbHOW creneHH. JlelicTBus ¢ apuMeTHIeCKMMU KOPHSIMHU
HATYpaJIbHOM CTEIICHH.

CuHyc, KOCHHYC U TaHT€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHHs U HEPaBEHCTBA
ToxnaecTBa U TOX/IECTBEHHBIE PE0OPa30BaAHUSI.
[IpeoOpa3oBaHye TPUrOHOMETPUIECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHUE (POPMYJIBL.
YpaBHeHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo 1 MHTEPBAJIOB.
Pemrenue niensIx u IpoOHO-paIlMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
PeieHre nppauroHanbHbIX YPABHEHUI U HEPABEHCTB.
PewieHre TpUroHOMETPUYECKUX YPABHEHUM.
IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1ad U 33J1a4 U3 Pa3IMndHbIX
oOnacTell HAyKU U peanbHOW KU3HH.

DYHKUNU U TPaUKU

Oynknys, ciocoOs! 3ananus pyHkuun. ['paduk Gyakumu. Bzanmuo odpatHbie QyHKIHU.

Ob6nacte ompeneneHuss W MHOXeCTBO 3HaueHWd ¢GyHkuuu. Hymn ¢yskouu. TlpoMexyTku
3HAKOMOCTOSHCTBA. YETHBIE M HEU€THBIE (DYyHKIIUH.

CrenenHast pyHKIMA ¢ HaTypaJbHBIM M LIENbIM ITOKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOPHS N-0OW CTETICHH.

TpuroHomerpuueckas OKpPYXHOCTb, OMNpPEAETICHUE TPUTOHOMETPHUUECKUX (QYHKIHMHA YUCIOBOTO
apryMeHra.

Havana MmaTemMaTH4ecKOro aHajau3a

IlocnenosarenpHOCTH, CIoCoObI 3aJIaHus MoCJIeI0BaTENbHOCTEH. MOoHOTOHHBIE
MOCJIEI0BATEILHOCTH.

ApudmeTrnyeckas W TeoMeTpUuYecKash mporpeccuu. beckoHeuyHO yObIBaroIasi reoMeTpuvecKkast
nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIEH TeoMeTpudeckoil mporpeccuu. Dopmyna CIOXKHBIX
MPOLEHTOB. Vcronbp30BaHue MPOTPECcCHy VIS PEIIeHHs pealbHbIX 3a/1a4 IPUKIaJHOTO XapaKTepa.

MHoxkecTBa U JIOTUKA

MHOXeCTBO, onepanuu Haa MHOXecTBaMu. Jumarpammer Diinepa—Benna. [IpuMenenrne TeopeTuko-
MHO’KECTBEHHOI'O anmnapara Jyisi OIMCaHUsI peajibHbIX MPOIECCOB M SBJICHUH, IPU PEIICHUU 3a7ad M3
JIPYTUX YYeOHBIX MPEIMETOB.
Onpenenenne, Teopema, CIeICTBUE, TOKA3aTEIBCTBO.

11 KJIACC

Yucaa u BbIYMCTEHUS
Hartypanbshbie u nensie yncna. [Ipu3Haku 1eTUMMOCTH LETbIX YHCEIL.
Cremenp ¢ parmoHaIbHBIM MoKa3aTeneM. CBOWCTBA CTETICHH.
Jlorapudm yncna. [lecsiTuunble 1 HaTypaJIbHBIE JTOrapu(MBbI.

YpaBHeHNsI M HEPABEHCTBA
[IpeobpazoBaHue BEIPAKEHUM, COCPIKAIINX JIOTapU(HMBI.
[IpeoOpazoBanue BRIPAKEHHIA, COIEPIKAIINX CTENEHH C PAllMOHATILHBIM TIOKa3aTeIeM.
[Ipumeps! TPUrOHOMETPUYECKHUX HEPABEHCTB.
[TokazarenbHbIe ypaBHEHHUS K HEPABEHCTRA.
JlorapudmMudeckue ypaBHEHUS 1 HEPABEHCTBA.



Cuctempl JTUHEHHBIX ypaBHCHHH. PemreHre NMpUKIAAHBIX 3a7ad ¢ TOMOIIBIO CHCTEMBI JIMHCWHBIX
YpaBHEHUH.

CucTeMBbl U COBOKYNTHOCTH pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPAaBEHCTB K PELICHHIO MAaTeMaTHYECKMX 3a/Jad M 3aJad H3
Pa3IMYHBIX O0NacTeil HAYKH M pealbHOM KU3HU.

DYHKINU U TPpaUuKU

Oynknusa. Ilepuogmueckue ¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTH (GYHKUUH. MakCUMyMBl H
MUHUMYMBI pyHKIIMU. Hanbompiee 1 HanMeHbIlIee 3Ha9eHne (PYHKIIMA Ha TIPOMEKYTKE.

Tpuronomerpuieckre (yHKIHH, UX CBOMCTBA U TPapuKy.

[okazarenbHas u norapupmuueckas GyHKIUH, UX CBOMCTBA U rpaduku. Mcnonp3oBaHue rpad)ukoB
(GyHKUMH U1 pelieHus] ypaBHEeHUH U JIMHEHHBIX CHCTEM.

Ucnone3oBanue rpadukoB (GyHKIUH A7 HCCIEAOBAHUS TPOIECCOB M 3aBUCHUMOCTEH, KOTOpHIC
BO3HHMKAIOT TPH PEUICHWH 3a7ad W3 JPYruxX Y4YeOHBIX NpeIMETOB U peaibHO km3Hu. Hauama
MaTeMaTH4ecKOro aHAJIN3a

HenpepriBable PpyHKIINN. MeTO MHTEPBAIIOB /ISl PEIICHUST HEPAaBEHCTB.

[IponsBognas pyrkuu. ['eomeTprdeckuii u GU3NIECKUA CMBICT TIPOU3BOTHOM.

[IpousBognHble 3nMeMEHTapHBIX  QyHKOMA. DOpMynsl HaXOXKICHHS POU3BOJHOH CYMMBI,
MIPOM3BEIEHUS M YACTHOTO (PYHKITHHA.

[IpumeHeHne TPOM3BOMHOW K HWCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh W OKCTPEMYyMBI.

HaxoxaeHne HanOOJbIIEero U HAMMEHBIIIETO 3HaUCHUS (DYHKITUU Ha OTpPE3Ke.

HpI/IMCHCHI/IC HpOPI?:BOILHOﬁ U1 HaXOXACHUA HAWITYy4YHICrOo pCHICHUA B MPHUKIAAHBIX 3aJdadax, IJId
OTIpeIeTIeHHsI CKOPOCTH TPOoIecca, 3aJaHHOT0 (OpMYITOi Wit TpaduKoM.

[epBooOpaznas. Tabnuia nepBooOpas3HBIX.

WuTerpai, ero reoMerpudueckuii ¥ (pU3MUYECKU CMBbICI. BbluncieHue uHTErpaiga 1mo ¢Gopmylie
Hrrorona—JleitOuua.

HNPEJMETHBIE PE3YJIbTATDI

K xon1y oOyuenus B 10 xitacce o0ydaromuiics OIYUIHT CIEIyIOINE PeAMETHbIE Pe3yIbTaThl:
Yuc/ia ¥ BHIMUCJIEHHS

OTIEPUPOBATh MOHATUSIMH: PAllMOHAJIBHOE M JICHCTBUTEIHHOE YMCIIO, OOBIKHOBEHHAS U ACCATHYHAS
JPOOB, TIPOIEHTHI,

BBITTOJIHATH apu(QMETHYECKHE OTIEPAIMH C PAIIMOHATBHBIMU M ACHCTBUTEIBHBIMU YUCIAMH;

BBITOJIHATh NPUOIMKEHHBIE BBIYMCIICHUS, MCIOJb3Ysl MpaBUja OKPYIJICHHS, JeNaTh NPUKUAKY U
OLIEHKY Pe3yJIbTaTa BhIYMCICHUH;

ONEpPUPOBATh TOHSTUSMH: CTENEHb C [eNbIM I[oKa3aTeneM, CTaHaapTHas ¢opMma 3arucH
JNeHCTBUTEIBHOIO 4YMCIIA, KOPEHb HATYPajbHOH CTENEHH, HCIOJIb30BATh MOIXOAALIYI0 (HOpMY 3arucH
JeMCTBUTEIBHBIX YUCET IS PELICHHUS MPAKTUIECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

OTIEPUPOBATh MOHITUSMH: CHHYC, KOCHHYC W TAHT€HC MPOWU3BOJIBHOTO YIJIa, UCIIONB30BAThH 3aITUCh
MIPOM3BOJILHOTO yIIa Yepe3 00paTHble TPUTOHOMETPUYECKUE (DYHKIIHH.

YpaBHeHHs M HepaBeHCTBA:

ONIEPUPOBATh TOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJ0OE, PAlUOHAIBHOE,
HppalroHaIbHOE ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUIECKOE YPaBHEHHE;

BBITIOJIHATH MPe0Opa3oBaHMsl TPUTOHOMETPUUYECKUX BHIPAKEHHH M PelIaTh TPUTOHOMETPUYECKUE
ypaBHEHUS;

BBITIOJIHATh TIPE0OPa30BaHUS IIENBIX, PAIMOHANBHBIX W WPPAIMOHATIBHBIX BBIPAKEHHH M PElIaTh
OCHOBHBI€ THIIbI LIEJIBIX, PALIMOHAIBHBIX U UPPAMOHATBHBIX YPAaBHEHUH U HEPABEHCTB;

MPUMEHSTh YPAaBHEHUSI M HEPABEHCTBA JJISl PELICHUS] MaTeMaTHIeCKUX 3a/1a4 U 33]a4 U3 Pa3InIHbIX
oOyacTeil HAyKH U pealbHOM KU3HU;

MOJIEIUPOBATh pPEATbHBIE CHTYallMM Ha SI3bIKE alreOpbl, COCTABISTH BBIPAKEHHS, YPaBHEHUS,
HEpaBEHCTBa IO YCJOBHUIO 3aJaud, UCCIENOBAaTh MOCTPOCHHBIE MOJEIH C HCIOJB30BAHHMEM alapara
anredpsl.

DYyHKUMU U TPaPuKn:

ONIEpUPOBaTh MOHATHAMHU: (QYHKLHUS, CHOCOOBI 3amaHus (QyHKIHMH, OONacTh OINpeleNieHHS U
MHO€ECTBO 3Ha4eHUI (QyHKIMH, rpaduK QYHKINH, B3AUMHO 0OpaTHbIC QYHKIIH;

OIIEpUPOBaTh MOHATUSMM: YETHOCTh M HEYETHOCTh (DYHKIMM, HYIH (YHKIHMH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA;

MCIIOJIb30BaTh rpauky QYHKUUH IS PELIeHUs] ypaBHEHH;



CTPOHUTh M YUTATh rpadMKH JUHCHHON (YHKIMH, KBaIApaTHYHOHW (DYHKIUM, CTCICHHONH (YHKIMH C
LIEJTBIM TI0Ka3aTesieM;

WCIIOJNIb30BaTh Tpaduku (QYHKIUHN JJIs UCCIICOBAHUS IMPOLIECCOB M 3aBUCUMOCTEH TpU PEIICHUU
3aJla4 U3 JAPYruX y4eOHBIX MPEIMETOB U PEaNbHOM XKHU3HU, BhIpaxaTh (HOpPMyJIaMU 3aBUCUMOCTH MEKIY
BETTMYNHAMHU.

Hauaja MmaTeMaTH4eCKOro aHajau3a:

OIEPUPOBATH MOHATHSIMHU: MOCIIEA0BATEIILHOCTD, apu(h)METHICCKAs U TEOMETPUICCKAsT TPOTPECCHH;

OTepUPOBATh TOHATHUSAMH: OECKOHEYHO YOBIBAarOIas TeOMETpHYecKass MPOTPECCHs, CyMMa
0ECKOHEYHO YOBIBAOIIEH TeOMETPHUIECKON MTPOTPECCHH;

3aJ1aBaTh MOCIEIOBATEILHOCTH PA3TUYHBIMH CIIOCO0aMU;

WCIIONB30BaTh CBOMCTBA MOCIEAOBATENBLHOCTEH U MPOTPECCUMl g pEUICHUS pealbHBIX 3a1ady
MIPHUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:

OTIEpUPOBATH MOHATUSIMH: MHOXKECTBO, ONEPaIH HaJl MHOKECTBAMU;

WCIIONB30BaTh TEOPETHKO-MHOXXECTBEHHBIN amnmapaTr Ui OIHMCAaHUS PEANbHBIX TPOIECCOB U
SIBIICHUH, TIPY PEIICHUH 32/1a4 U3 JPYTUX YIEOHBIX MPEIMETOB;

OTIEpUPOBATH OHATUSMH: OIpeACICHUE, TeOpeMa, CICACTBUE, 10Ka3aTeIbCTRO.

K xon1ty oOydenus B 11 kinacce 00y4aromuiics OTYUYHT CIETYIOIINE TTPEAMETHBIEC PE3YIbTATHI:
Yncna v BBIYUCICHUS:

OIICPUPOBATH IMMOHATHUAMU: HATYPAJIbHOC, LEJI0C YUCIIO, UCIIOJIb30BAaTh MPU3HAKU ACITIUMOCTHU LECJIBIX
YHCel, pa3JoXKeHHe YKciia Ha IPOCThIE MHOXKUTEIH [T PeIlIeHus 3a/1a4;

OIIEpUPOBATh MOHATHEM: CTENEHD C PAllMOHATIBHBIM I10Ka3aTEIEM;

OTIEPUPOBATh MOHITUSAMHU: JIOTApU(BM YHCIIa, AECATHYHBIE U HATypaJIbHBIC JOTapu(Mbl. Y paBHEeHHs
U HepaBeHCTBA:

MPUMEHATh CBOMCTBAa CTENEHH Ml NpeoOpa3oBaHUS BBIPAKEHHUH, ONEPUPOBATh HOHATHAMU:
[TOKa3aTeIbHOE ypaBHEHHE W HEPABEHCTBO, PElIaTh OCHOBHBIE THIIBI IMOKAa3aTEJIbHBIX YPaBHEHUH W
HEPaBEHCTB;

BBHITIOJIHATh TIPEOOPA30BaHUSI BBIPAKEHHI, COJIEPKAIIMX JIOTapu(MBbI, OINEPHUPOBATH MOHSTHIMH:
JorapuMUIecKoe ypaBHEHHE U HEPABEHCTBO, PELIATh OCHOBHBIC THUIBUIOTapu(MHUECKUX YPaBHEHUH U
HEPaBEHCTB;

HaXOIUThb PCUHICHUA HpOCTGﬁHIHX TPUTOHOMCTPUUCCKUX HEPABCHCTB, OIICPHUPOBATHL IMOHATUAMU:
CHUCTEMa JIMHEHHBIX YpPaBHEHHH M €€ pEIIeHUE, UCIOIb30BATh CHCTEMY JIMHEHHBIX YpPaBHEHHH [UIS
pelIeHns] IPaKTHYECKUX 3ajad;

HaxOJUTh PELICHUS IPOCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB;

MOJICJINPOBAaTh peajbHbIC CUTYallMd Ha S3bIKE ajireOpbl, COCTABISATH BBIPAKEHUS, YpaBHEHHS,
HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHUIO 33JadM, UCCIENOBATH MOCTPOEHHBIE MOJEIN C UCIOIb30BAHHEM
amnmapaTta ajareopsl.

DYHKIUH U TPaPUKH:

OTIEPUPOBATh MOHATHAMH: NepuoarUecKast GYyHKLHS, TPOMEKYTKH MOHOTOHHOCTH (D)YHKLIUH, TOUKH
OKCTpEMYyMa (I)YHKIII/II/I, HauOOJIbIIEE W HAMMEHBIIIEE 3HAYECHHUS q)YHKHI/H/I Ha IIPOMEKYTKE, UCIIOJIB30BaTh
WX JUIS KcCeioBaHns (DyHKINH, 3aJaHHOH rpadrKoM;

ONIEPUPOBATh TMOHATHAMH: T'padUKH MMOKA3aTENbHOH, JOrapu(pMUYecKO W TPUTOHOMETPHUYECKHX
¢yHKuMi, n300paxkaTh UX Ha KOOPAMHATHOM IJIOCKOCTH W HMCIIONB30BAThH JUISl PELICHUS! YPaBHECHHH H
HEPaBEHCTB;

n300pakaTb Ha KOOPJMHATHOM IIOCKOCTH T'pa(UKH JIMHEHHBIX YPaBHEHUH W MCIIOIB30BaTh UX AJIS
pELIEHUs] CUCTEMBI TMHEWHBIX YPaBHEHHH;

WCTIONB30BaTh Tpaduwku (YHKIUNA IS HCCICHOBAHWS TMPOIECCOB M 3aBHCHUMOCTEH W3 NPYTUX
yT-Ie6HBIX JUCIUITIINH.

Havaja MmaTeMaTH4eCKOro aHaIHu3a:

ONIEPUPOBATh TIOHATHSMU: HeNpepbiBHAS (QYHKIMSA, TPOM3BOAHAS (QYHKIMH, HCIOIb30BaTh
FCOMETPHYCCKUI M (PU3MUYCCKUI CMBICIT IIPOM3BOIHOM IS PEIICHUS 3a/1a4;

HAaXOIWTh TPOU3BOJIHBIC  DJEMEHTapHBIX  (YHKUWH, BBIUMCIATH MPOU3BOJHBIE  CYMMBI,
MPOU3BEICHHS, YACTHOTO (DYHKIINH;

UCTIONb30BaTh MPOU3BOJHYIO [UIS MCCIEAOBAHUS (YHKIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
[IPUMEHSTh PE3YJIbTaThl UCCIEA0BAHUS K IIOCTPOSHUIO I'padhHKOB;



KCIIOJIb30BaTh MPOU3BOIHYIO I HAXOXKICHHS HAWIYUIICTO PEIICHUS B MPHUKIAIHBIX, B TOM YHCIIC
COILMAIbHO-3KOHOMHUYECKHX, 3aa9ax;

OIEPUPOBATH MOHATUSAMH: TIEPBOOOPa3Hasl M MHTETPasl, MOHUMATh TEOMETPHUYCCKUI U (U3NICCKUI
CMBICJI MHTETpaJIa;

HAXOJIUTh MEPBOOOPA3HBIE IMEMEHTAPHBIX (YHKIMHA, BBIYHCIATh HHTErpal mo Gopmyie HeroToHa—
JleiiOnuma;

peliaTh NPUKIIAJHbBIC 3a/1a4M, B TOM YHCIIE COIMATbHO-DKOHOMUYECKOTO M (DH3MUECKOro XapakTepa,
CpeacTBaMHu MaTeMaTHYECKOI0 aHajmn3a.



TEMATUHYECKOE INTAHUPOBAHHUE YYEBHOT'O TIPEIMETA «AJITEBPA U HAYAJIA AHAJIN3A» (1o rogaM o0y4eHust)

10 KVIACC
HaumenoBanue pasnmena | Comepxumoe pasmena | OCHOBHBIC BUJBI | IHTEpHET -pecypcehl Yuer paboueili mporpaMMbl
(Temsbr) (KOJIMYECTBO YacoB) | (TeMbl) JIeATETLHOCTH BOCITUTAHUS

oOyyaromuxcs npu

U3y4YeHHH TEeMBl (a ypOBHE
yueOHBIX JIeHCTBUI)

MHoOKecTBa panroHaIbHBIX | MHOXecTBO, omnepanuu Haja | Mcmodb3oBaTth Teopetuko- | http://school-collection.edu.ru/ VYcraHoBIeHHE
M JICHCTBUTENBHBIX 4YHCEJ. | MHOXKeCTBaMHU. JlparpaMMbl | MHOJKECTBCHHBIN  ammapar JIOBEPUTEIIbHBIX OTHOLICHHI
ParonansHeie ypaBHeHUs U | Ditnepa—BenHa. JUTs omicanus xona pemerns | https://www.yaklass.ru/p/algebra/10- | mexmy yUuTEeIeM T
HEpPaBEHCTBA PanmonansHbIe gyucnia. | MateMaTdeckux 3amad, a | kKlass/deistvitelnye-chisla- 00y4JaroIIUMHUCS,
14 gacos OOBIKHOBEHHBIE M | Takke peanbHBIX mporieccoB | 9102/naturalnye-chisla-povtorenie- | crmocoOCTBYIOMIMX
NeCSITUYHBIE npobu, | 1 sBieHuit, npu pemenun | 11259 MO3UTUBHOMY  BOCHPHUSATHIO
HPOLCHTBI, OeCKOHEYHbIC | 337a4 W3 JPYrHX Yy4eOHBIX oOyuaromumucs TpeboBaHuit
MEPUOTUUCCKUEC JIpoOu. | mpeMeTOB. https://resh.edu.ru/subject/51/ u npocbbe YUUTENs,
Apudmernyeckue omnepanuu | OnepupoBaTh MOHATHSIME: NPUBJICUYCHUIO UX BHUMaHUS
C palHOHAIBHBIMHI YHCIIAMH, | PALHOHAIBHOE YHCIIO, K 00cyxIaeMoil Ha ypoke
npeoOpa3oBaHUsl YHCIIOBBIX | JICHCTBUTENBHOC 9HCIIO, uH(bOpPMALIUK, aKTUBH3AIUH
BeIpakeHW.  [IpumeHeHue | OOBIKHOBEHHAs Ipo0b, [I03HABATEJILHOMN
apobell W TPOIEHTOB YISl | JACCATHYHAS Ipo0b, JIeSTEIILHOCTH;
pelIeHUs] MPUKIIAIHBIX 3334 | TPOIICHTHI. Ho0yX/JIeHHE O0YYaroLIUXCsI
U3  pasNMuHBIX  OTpaciedl | BoImoaHATH co0Iro1aTh Ha ypoke
3HAHUN W peabHOM KW3HH. | apu(METHUSCKHUE OIepaIuu OOIIePHHSATHIC HOPMBI
JleficTBUTEbHBIE qucna. | ¢ panmoHaIbHBIMU u TIOBE/ICHHS, npaBuiIa
PaumonansHble U | JCUCTBUTEIBHBIMH YHCIAMH; OOIEHHSI CO CTAapIIMMU U
UppaIOHATbHBIC qucna. | IpuoImKEHHbIC CBEPCTHHKAMH,  MPHUHIIAIIBI
ApudmeTryeckue orepanyu | BEIYUCICHUS, UCTIONB3YS y4eOHON  JUCHUIUIMHBI U
c JEeUCTBUTEIBHBIMH | TIPaBUIIa OKPYTJICHHS. CaMOOpraHU3aLuH
gucnamu.  [lpubmmwkénnsie | JleaaTn NPUKUAKY "
BBIYHCIICHHS, npaBuia | OHEHKY pe3yibTara
OKpYTJICHUs, TPHKHAKA U | BelYucCIeHHd. OnepupoBaTh
OLICHKA pe3ylipTata | MOHSATHSIMH:  TOXIECTBO,
BBIYUCIICHUN ypaBHEHHE, HEPaBEHCTBO;
ToxnecTBa M | enoe | palHOHaIbHOE
TOXJICCTBCHHBIC ypaBHCHHE,  HEPaBEHCTBO.



http://school-collection.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://resh.edu.ru/subject/51/

npeoOpa3oBaHHUA.

VYpaBHeHue, KOpEHb
ypaBHeHus.  HepaBeHcTBO,
perieHue HEpaBEHCTBA.
Meton WHTEPBAJIOB.
Pewenne LENbIX u
JPOOHOPALIMOHATILHBIX

YpPaBHEHHUI U HEPABEHCTB

BoInmosHATH

npeodpa3oBaHusA TIICIBIX U
paIOHANBHBIX BBIPAKCHHH.
Pemiate OCHOBHBIC THIIBI
LEJIBIX HPpALMOHATBHBIX
YPaBHEHUH U HEPABEHCTB.
IIpuMeHATHL panMOHATHHBIC
YpaBHEHHUSI U HEPaBEHCTBA

JUISA pemieHuA
MaTeMaTHYCCKUX 3aJa4 H
3aga4 nus3 Ppa3JInYHbIX

obnacteld HAyKN W peaIbHOM
KHU3HU

DOyHKIUHU
CreneHn
noka3arejieM
6 gacoB

n
C

rpaduKH.
LETIbIM

OyHKIUA, CIOCOOBI 3aaHMsI

(GyHKINY. Bzaumno
obparnble ¢yHKINA. ['padux
GyHKUINH. Obrnactb

OTIpEe/IETICHUsT U MHOXKECTBO
3HaueHWi QyHkmma. Hymu

(hyHKIHH. [TpomexyTkn
3HAKOIIOCTOSIHCTBA. UETHBIE
u  Heu€THble  (YHKIWH.
Crenenn c EJTBIM
nokazareneM. CraHmapTHas
dhopma 3aIUCH
JEHCTBUTENHHOTO qucoa.
Ucnons3zoBanue

MTOAXOASIICH (HOPMBI 3aIHCH
NEUCTBUTENLHBIX YHCET IS

pemeHus MIPAKTHYECKUX
3aJad W TPEeICTaBICHUS
TAHHBIX.

Crenennass  ¢QyHKuusi ¢

HaTypaJbHbBIM W LEJIbIM
noka3areneM. E€ cBoiicTBa n

rpaduk

OnepupoBaTh NOHATHSIMU:
GyHKIMS, crocoObl 3aaHus
¢byHKUIMH, B3aUMHO
oOpaTHbIe GyHKIIH,
00jacTh  ONpENCICHHUS U
MHOX€ECTBO 3HAYECHUH
¢yHKIMH, Tpad@uK QYHKIHT;
4€THOCTh M HEYETHOCTH
¢byHKIMKM, HyTd (QYHKIWH,
IPOMEXYTKH
3HAKOTIOCTOSTHCTBA.
BpInoJaHaTh
npeo0pa3oBaHusl CTElCHEN
C  ILeNBIM  TOKa3aTejeM.
Hcrnonb30BaTh CTaHAAPTHYIO
dhopmy 3armcu
JIEHCTBUTEIBHOTO yHcoa.
DopmMyIMPOBATH "
WLTIOCTPUPOBATH
rpaduuecKu
CTETIEHHOHN
Boipaxarth
3aBUCHUMOCTH

CBONCTBa
GyHKIUH.
dopmynamu
MEXAY

OJIEeKTPOHHBIC YYCOHUK U 3aJaUHUK
Yopaxuaenus 8 POII

https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-
funktcii-11016/poniatie-stepeni-s-
ratcionalnym-pokazatelem-svoistva-

stepenei-11552

https://resh.edu.ru/subject/51/10/

IIpuBnekars BHUMAaHUE
oOyJaronmxcs K
IIEHHOCTHOMY aCTIeKTy
M3y4aeMbIX Ha ypoke
SIBJICHUM, TTOHSITUH u
MIPUMEPOB.

[ToOyxmaTe  oOydaromuxcs
co0r0AaTh Ha ypoKe
MIPUHLINIIBI yueOHOM
JACTTUTLTAHBI
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BEITUYMHAMM.
Hcnoan3oBars umndpoBbie

pecypesl IS [TOCTPOCHHS
rpa¢pukoB  QyHKOMH U
U3YYCHUSI UX CBOWCTB
Apudmernyecknii KopeHb n— | ApudmMeTndyeckuii  KopeHb | POpMYJIHPOBAT, https://www.yaklass.ru/p/algebra/10- | HaxoauTs [EHHOCTHBIN
ol CTENCHH. | HaTypaIbHON CTENCHU. | 3aMHChIBATH B | klass/stepeni-s-ratcionalnym- acIieKT Y4eOHOTrOo 3HAHUS U
HppanpoHanbHbIe JevicTBus c | cumBoanyeckoii ¢opme m | pokazatelem-korni-stepennye- uHpOpPMAaITHK, 00eceurnBaTh
ypaBHEHHS 1 HEPaBEHCTBA apuPMETHIECKUMI KOPHAMH | WJIIOCTPHPOBATH funktcii-11016/poniatie-kornia-n-i- | ero noHumaHwue.
18 yacos n—oit cremeHu. PemieHue | npuMepamMu cBoiicTBa | stepeni-iz-deistvitelnogo-chisla-
HppalioHaIbHbBIX KOpPHSI N-0if cTeneHu. 9101 PeanusoBbiBaTh Ha ypokax
YPaBHEHUM U HEPABEHCTB. | BHINMOJIHATH MOTUBUPYIOIIMKA MOTEHLIHAI
CaoiicTBa 1 rpaduK KOpHS n- | peodpa3oBaHus https://resh.edu.ru/subject/51/10/ 0MOpa, paspsiKaTh
Oi1 cTeneHn HppallOHaIbHbBIX HaNpsHDKEHHYI0 OOCTAaHOBKY B
BBIPAKECHUM. KJjiacce
Pemath OCHOBHBIC THIIBI
UppaIHOHATbHBIX

YpaBHEHUH U HEPABEHCTB.
IIpumMeHsATH AJIS1 peleHUust
Pa3IHYHBbIX 3aga4
HMPpALMOHAIbHBIE YPABHEHUS
Y HEPABEHCTBA.

Ctpoutb, 4MTaTh Trpaduk
KOpHS n-out CTETICHH.
Hcnoan3oBats umMppoBbIC
pecypcbl i1 IIOCTPOEHUSA
rpa¢pukoB  QyHKOMA ~ H©
W3Y4YEHHUS UX CBOMCTB.

@OopMyJIBl  TPUTOHOMETPHHU.
Tpuronomerpuueckue
YpaBHEHUA

22 4qaca

CuHyc, KOCHHYC M TaHTEHC

YHCIIOBOTO apryMeHTa.
ApKCUHYC, apKKOCHHYC |
apKTaHTeHC YKCII0BOTO
apryMeHTa.
Tpuronomerpudeckas
OKpYKHOCTb,  OIIpEJeNICHUE

TPUTOHOMETPHUUYECKUX

OnepupoBaTh MOHSITUSIMU:
CHHYC, KOCHHYC M TaHT€HC

TIPOM3BOIBHOTO yria.
Hcnoab3oBath 3anmMch
MPOU3BOJIBHOTO yIJia Yepe3
oOpaTHbIe
TPUTOHOMETPUUCCKHE
GYHKIUH.

https://www.yaklass.ru/p/algebra/10-
klass/sinus-i-kosinus-tangens-i-
kotangens-svoistva-i-grafiki-
trigonometricheski -
10781/chislovaia-okruzhnost-na-
koordinatnoi-ploskosti-10878

https://resh.edu.ru/subject/51/11/

WNunnnnposath U
MOJIEPKUBATH
HCCIIEIOBATEIBCKYIO
JIeSATEIbHOCTD 00yJaronIuXxcs
B paMKax peaau3anuyl HMHU
VMHAWBHTyaJIbHBIX u
IPYMIIOBBIX
HCCIIEIOBATEIBCKUX
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byHKIHi YUCIIOBOTO | BBINOJHATH MPOCKTOB
apryMeHTa. OcHOBHEIE | IpeoOpa3oBaHUsI
TPUTOHOMETPHYECKHE TPUTOHOMETPHIECKHX
dopmynbl. [Ipeobpa3oBaHue | BbIpaKECHHIA.
TPUTOHOMETPHUYECCKUX Pemath OCHOBHBIC THIIBI
BBIpa)KECHUI. Pemienue | TpUroHOMETPUYECKUX
TPUTOHOMETPUYECKUX YpaBHEHUI
YpaBHEHUI
[TocnenoBarenbHOCTH u | IlocnenoBarensHOCTH, OnepupoBatpy mousitusimu: | https://www.yaklass.ru/p/algebra/9- | PeanusoBats
MPOTPECCuu CIOCOOBI 3aaHusl | TOCIEeI0BATEIbHOCTD, klass/chislovye-posledovatelnosti- BOCITHTATEIIbHBIC
5 yacoB MOCJIE0BATEIILHOCTEH. apudmeTnyeckas u | progressii-9139/poniatie-chislovoi- | BO3MOXXHOCTH B pa3IMUYHBIX
MOHOTOHHBIE reoMeTpHYeCKas posledovatelnosti-sposoby-zadaniia- | Bumax JIeSTEIIbHOCTH
MOCJIEI0BATEIILHOCTH. nporpeccun;  OGeckoneuno | posledovatelnostei-11943 o0ydaromerocss Ha OCHOBE
Apudmerrueckas U | yObIBaromas BOCTIPUSATHUS 3JIEMEHTOB
reoOMCTpHUUICCKasa reoOMETpUUICCKasa I[eﬁCTBHTeJ’ILHOCTH,
nporpeccud.  BeckOHEe4YHO | mporpeccus, cymMma IPOCMOTP y4eOHBIX
yOBIBaroIas OEeCKOHEYHO yOBIBarOIIeH (UIBMOB.
reoMeTpuyecKas reOMETPHUYECKOM
pOrpeccusi. CymMa | IpOrpeccu. [TprMeHsTh Ha  ypOKe
OeckoHeuHO  yObIBaroliei | 3agaBaTh MHTEPAKTHBHBIX bopm
TeOMEeTPUYECKON MOCIIEA0BATENEHOCTH paboTsI, (hopmupyronmx
MPOTPECCUH. dopmyna | pasTMYHBIMH  CIIOCO0aMH. JIMYHOCTb.
CIIOKHBIX npoueHToB. | [IpumeHsITH dopmy.y
Hcnone30BaHue MPOTPECCUH | CJAOKHBIX NPOLEHTOB st
JUIL  peIICHHS  PEabHBIX | pelIeHust 3a1a4 u3
3a/1a4 OPHUKIAHOTO | peaJbHOM  NpakTUKu  (C
XapakTepa UCIIOJIb30BaHUEM
KaJIBKYJIATOPA).
Hcnoan3oBaTth  cBOIiCTBa
HIOCJIEI0BATEIbHOCTEH u
MIPOTpeECCUl I pelIeHUs
peabHBIX 3aja4
HPHKJIAHOTO XapakTepa
[loBropenne,  o0oOmeHue, | OcHOoBHBIE mMOHATUS Kypca | [IpumeHsiTH ocHoBHbIe | https://www.yaklass.ru/p/ [MoOGyxnate  OOy4aroLIMXCS
CHCTEMAaTH3alMsl 3HAHUH anreOpsI I/I Hayal | MOHATHS Kypca aireOpsl H co00aaTh HOPMBI
3 gaca MaTEMATHYECKOTO  aHajM3a | Hadall MareMmaTrdeckoro | https://resh.edu.ru/subject/ MTOBEICHNS, paBUIa
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10 kmacca, o0000mIeHHE H

aHaIn3a [JIsd pelICHUA 3aJaq

06H16HI/I$I CO CBCPCTHUKAMHU U

CHUCTEMaTHU3alNs 3HAHUI U3 peaJbHOM KHM3HU U reJaroramu,
JIPYTHX IIKOJTEHBIX COOTBETCTBYIOIIHE  YKIIAay
JUCLIUTUINH o0m1eo0pa3oBaTeIbHOM
OpraHu3aliy, yCTaHOBJICHHE
" MOIIEPKKY
JIOOPOXKENIATEIILHOM
aTMocdepsl
OBLIEE  KOJIMYECTBO
YACOB 110 ITPOTPAMME
68 "yacoB
11 KJIACC
HaumenoBanue pazzena | Coaepxumoe paszznena | OCHOBHbIE BUJIBI | MIHTEpHET -pecypchl Yyer paboueil mporpammsl
(TembI) (KOJIMYECTBO YacoB) | (TEMBI) JESATCILHOCTH BOCITHTaHHUS
o0yyJaromuxcs npu

M3YYCHUU TeMbl (a YpOBHE
Y4eOHBIX JIEHCTBHI)

Crenenp ¢ palMOHAIBHBIM
MOKa3aTesneM.
IlokaszarenbHast  GyHKUUS.
IToxasaTenbHblE  ypaBHEHUS
Y HEpaBEHCTBA

12 gacoB

Crenenb ¢ paluOHAIBHBIM
IOKa3aTeIeM. CaoiicTBa
creriedn.  [IpeoOpasoBanue
BBIDAXKECHUM,  COJIEpKaIUX
paroHaIbHbIE CTETIeHH.
Iloka3zarenbHble ypaBHEHHS
u HEPaBEHCTBA.
[MokazarenbHas GyHKIUS, €
CBOHCTBa U rpaduk

DopMyIHPOBATH,
3aNMCchIBATH B
CUMBOJIMYecKOil ¢opMme U
WLTIOCTPUPOBATH
npuMepamMu CBOICcTBa
CTETIECHH.

IIpuMeHsATH CBOJNiCTBA
CTETIeHU JUTS
peoOpa3oBaHus
BBIPAKEHU.
DopMyTUPOBATH U
WLITIOCTPUPOBATH
rpauvecku CBOICTBa
MOKa3aTebHON  (PYHKITHH.

Pemiate OCHOBHBIE THIIBI
MOKAa3aTEeNbHBIX YPaBHEHUM
U HEPaBEHCTB.

Hcnoan3oBars nudpoBblie

https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/svoistva-pokazatelnoi-funktcii-
i-ee-grafik-10424

OprannzoBatb  pabOTBl  C
oOyyaromumucs  Kak B
ojuaiiH, Tak W B OHJIAHH
(dhopmare.
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pecypcbl il TIOCTPOCHUS

rpaduKoB GbyHKIIMA ~ ©
M3Y4YEHUS] UX CBOKCTB
Jlorapudmuyeckas Jlorapudgm yrcia. | PopMyJaIHpoOBaTh, https://www.yaklass.ru/p/algebra/11- | [IpumeHsITh WHTEPaKTHBHBIC
GbyHKIHA. JlecATHYHBIC U HATYPaJbHbBIC | 3aHCHIBATH B | klass/logarifmy-pokazatelnaia-i- (dopmBl yuebHO# pabOTBl —
Jlorapudgmuyeckue JorapuQMmel. cumBondeckoit ¢opme m | logarifmicheskaia-funktcii- WHTEIUICKTYaTbHbIE,
ypaBHEHHS 1 HEPaBEHCTBA [TpeobpaszoBanue WITIOCTPUPOBATH 9160/poniatie-logarifma-osnovnoe- | cTumynupyronme
12 yacos BBIPDAKCHUI,  COICpXKAIIUX | MPHUMepaMu cBoiicta | logarifmicheskoe-tozhdestvo-10788 | mo3HaBaTenbHYO
morapu(Mel. morapudma. MOTHBAIIHIO, HUTPOBBIC
Jlorapudpmudeckue BbINoJHATD METO/IMKH, JIMCKYCCHH,
ypaBHCHHUS 1 HEPABEHCTBA. npeobpa3oBaHus JIatoIme BO3MOYKHOCTh
Jlorapudpmudeckast BBIPDAKCHUI,  COICPIKAIINX HNPUOOPECTH OMBIT BEICHUS
¢byHkuus, e€ cBoOWCTBa | | JOrapudMsl. KOHCTPYKTHUBHOT'O THAJIOTa
rpaduk ®opMyIMpoBaTH u
WLTIOCTPUPOBATH
rpadpunyecku CBOMCTBA
JorapuMHIECKO
¢dbyHKINU. Pemats
OCHOBHBIE THIIBI
J0rapuHMHIECCKHUX
YPAaBHEHUII M HEPABEHCTB.
Hcnonb3oBath 1mugpoBbIe
pecypenl Ul TIOCTPOCHUSI
rpagpukoB  QyHKOMH  H
W3y4eHUs1  HUX  CBOMCTB.
3HaKOMHUTBCH € HCTOpHUeil
Pa3BUTHSI MATCMATUKH
TpuroHomeTpudecKue TpuroHoMeTpudecKue OnepupoBarh mousituem | https://www.yaklass.ru/p/algebra/11- | TIpusnekaTsb BHHMaHHE
bynkimu wW ux rpadukd. | yHKIMH, WX CBOiicTBa u | mepuoamveckas — dynkius. | klass/grafiki-trigonometricheski- oOyyJarormuxcst K
Tpuronomerpuueckue rpaduKH. [Mpumepsr | CTpouts, anaau3upoBath, | funkicii-7226004/poniatie- LHEHHOCTHOMY aCIeKTy
HEepaBeHCTBA TPUTOHOMETPUIECKUX CpaBHHUBATh rpaduku | periodicheskoi-funkicii-9104 U3y4yaeMblX ~ Ha  ypoOKax
9 gacoB HEPaBEHCTB TPUTOHOMETPHUYCCKUX HpeIMETOB,  SIBICHUH U
GbyHKIHH. https://resh.edu.ru/subject/51/11/ COOBITUH,  WHUIIMUPOBAHUE
DopMyTUPOBATH 7 00CYKIICHHIA, BBICKa3bIBAHUI
WLTIOCTPUPOBATH CBOETO MHEHUS, BBIPAOOTKH
rpaduyecKu CBOMCTBA CBOETO JIMYHOCTHOT'O



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/poniatie-logarifma-osnovnoe-logarifmicheskoe-tozhdestvo-10788
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/poniatie-logarifma-osnovnoe-logarifmicheskoe-tozhdestvo-10788
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/poniatie-logarifma-osnovnoe-logarifmicheskoe-tozhdestvo-10788
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/poniatie-logarifma-osnovnoe-logarifmicheskoe-tozhdestvo-10788
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/poniatie-logarifma-osnovnoe-logarifmicheskoe-tozhdestvo-10788
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004/poniatie-periodicheskoi-funktcii-9104
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004/poniatie-periodicheskoi-funktcii-9104
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004/poniatie-periodicheskoi-funktcii-9104
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004/poniatie-periodicheskoi-funktcii-9104
https://resh.edu.ru/subject/51/11/

TPUTOHOMETPUUYCCKUX
(hyHKITHIA.

Pemarsn MpocTenIre
TPUTOHOMETPUUYCCKUE
HEPaBEHCTBA.
Hcnoan3oBats rpaduku
TUTSE perieHus
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

Hcnoab3oBate uugposbie
pecypebl Ul IIOCTPOSHHUS

rpapukoB  pyHKIMHE W
M3Y4YEHUS] UX CBOKCTB

OTHOLICHUA K HU3Yy4YaCMbIM
CO6I>ITI/I$IM, SABJICHUAM

IIpoussonnas. Ilpumenenue
IPOU3BOJHOMN
24 qacoB

HenpepriBabie ¢dhyHKIMU.
Meton  uHTEpBaIOB  AJA
peeHus HEPaBEHCTB.
[IpousBonas ¢$hyHKUMM.
I'eomerpuyeckuit u
¢buznueckuit CMBICIT
MIPOU3BOJAHOM.

IIpousBonnsie

JIIEMEHTapHBIX  (DYHKIHH.
[IpousBoanas CYMMBI,
MIPOM3BEIECHUS, YacTHOTO
(hyHKIHIA. [IpumeneHue
MIPOU3BOAHOMN K
UCCleI0OBaHnI0 (DYHKIUH Ha
MOHOTOHHOCTH u
skcTpeMyMbl.  Haxoxknenue
HanOOJIbIIEro u
HauMEHBIIIET0 3HAYCHHS
dhysKIIHI Ha OTpE3KE.

[Ipumenenne npou3BOgHON

OnepupoBaTrb NOHSITUSIMU:

HeIpepbIBHAA dyHKIUS;
MIPOU3BOHAS ¢byHKUINY.
Hcnons3oBath

FeOMETPUYECKUN u
¢dbuznueckuit CMBICIT

HpOPI3BOZ[HOI>'I AJI1 peIICHUA
3ajJaad.

Haxonuts TIPOU3BOJIHBIC
3J€MEHTAaPHBIX (hyHKIHIH,
BBIYMCJISATL TPOU3BOIHBIC
CYMMBI, MIPOU3BEICHUS,
YaCTHOTO (hyHKIHA.
Hcnoan3oBaTh

TIPOU3BOIHYIO JUTS
vccienoBanus (GYHKIUM Ha
MOHOTOHHOCTB H
OKCTPEMYMBI, NPHUMEHSATH

Pe3yabTaThl HCCJIEN0BAHMS
K TIOCTPOEHHIO TIpadUKOB.

JJIsL HaXO0XACHUA HpI/IMeHHTb OpOU3BOJHYIO
HaUJIy4dlIero PpeUICHUA B | AJIA HaXO0XICHHA
NPUKIIAIHBIX 3aAavax, I | HAWJITy4dlIero PCHICHUA B

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-
funktcii-9147/opredelenie-
proizvodnoi-geometricheskii-i-
fizicheskii-smysl-proizvodnoi-11223

https://resh.edu.ru/subject/51/11/

Wcnonnp3oBanue
BOCIIUTATCIBbHBIX
BO3MOXKHOCTEH COJEpIKaHUL
TEMBI yepes mos100p

COOTBETCTBYIOIINX 3a7a4 IS
penieHus
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OTIpEIeIICHHS CKOpPOCTH
mporiecca, 3aJJAHHOTO
(dhopmymoit niu rpadukoM

MNPUKIAIHBIX, B TOM YHCIE
COLMAIbHO-KOHOMHUECKHUX,
3amayax. 3HAKOMHUTBHCS €
HcTopuei pa3BUTHUSA
MaTeMaTH4YECKOro aHalIu3a

HHTerpan u ero npuMeHESHUS
9 gacoB

ITepBooOpasnas.  Tabmuma
nepBooOpasHeix. MHTerpai,
FEOMETPUYECKUN u
(buznyeckuit CMBICTT
HHTErpana. Briuucnenue
uHTerpayia 1o  (Gopmyiie

Herorona—Jleiitbuuna

OnepupoBaTh NOHATHIMM:

repBooOpa3Hasi, HHTErpall.
Haxoguts miepBOOOpa3HbIC
JJIEMEHTAPHBIX  (PYHKITHIA;
BBIYMCJSITL MHTETpal IO
dbopmyne Hprotona—
JleiiGuuua.

3HaKoMUTBCS € HCTOpHUEi
Pa3sBUTUA MATCMATHYCCKOI'O
aHaIu3a

https://www.yaklass.ru/p/algebra/11-

klass/pervoobraznaia-

neopredelennye-i-opredelennye-

integraly-9151/poniatie-

pervoobraznoi-9152

https://resh.edu.ru/subject/51/11/

IIpumenenne  Ha  ypoke
MHTEPaKTHBHBIX bopm
paboTel ¢ O0YYarOIMMHUCS:
MHTEIUIEKTYaIbHBIX urp,
CTUMYIUPYIOLIHX

IMO3HABATCJIbHYO MOTHUBALIUIO
00yJaronmxcs

Cucremsl ypaBHEHUH
12 gacoB

JIMHEWHBIX
Pemenne
3a1a4 c

CUCTEMBI
YpaBHEHUI.
CucremMbl M COBOKYIHOCTH
LENbIX, paloHaIbHbIX,
UppanrOHAIbHBIX,
MOKa3aTeNbHBIX,
JOTapUPMHUIECCKUX
YpPaBHEHUI M HEPaBEHCTB.
Ucnonb3oBanue  rpadukoB
byHKOMA OIS pelIeHHS
YpaBHEHUI 51 CHCTEM.
[Ipumenenne  ypaBHEHHMH,
CUCTEM ¥ HEPaBEHCTB K
PEeIeHNI0 MaTeMaTHYECKUX
3aJ1a4 ¥ 337a4 U3 pa3IudHbIX
obnacTell HAyKH U peanbHON
KHU3HU

Cucrembl
YpaBHEHUH.
MIPUKIIATHBIX
IIOMOIIIBIO
JIMHEHHBIX

OnepupoBaTh NOHATUSIMM:

cucrema JMHEHHBIX
YPAaBHEHUII U €€ peuieHue.
Hcnoab3oBath cucreMy
JIMHEUHBIX ypaBHEHUH njs
perieHus MIPAKTHYECKUX
3ajad.

Haxonurp peuieHust
OPOCTEHIINX  CHUCTEM H
COBOKYITHOCTEM
palMOHAJIBHBIX YPaBHEHUH U
HEPABEHCTB.
Hcnoab3oBaTth  rpaduxu
GyHKOUA U1 pemeHus
YpaBHEHUH.
MogaeanpoBaTh  peajbHbIC
CUTYaIun Ha SI3BIKE
anreOpsl, COCTaBJIATh
BBIpa)KEHHS, ypaBHEHUS,

HCpaBC€HCTBA U CUCTEMBI IIO
YCJIOBHIO 3aJa4u,

https://www.yaklass.ru/p/algebra/11-

klass/logarifmy-pokazatelnaia-i-

logarifmicheskaia-funktcii-

9160/sistemy-pokazatelnykh-i-

logarifmicheskikh-uravnenii-9164

https://resh.edu.ru/subject/51/10/

IIpumenenue PYIIIOBOM
paboTel un paboTHI B Mapax,
KOTOpBIE ydaT 00y4aroIIuxcs

KOMaH/IHOH pabore "
B3aHMOJICHCTBHIO C JIPYyTHMHU
o0yJarorMucs
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HCCJIEA0BATH MOCTPOEHHBIE
MOJIJIN C WCIOJh30BaHUEM
ammapara anreOpsl

Hatypaneupie u  nensle
quciaa

6 yacosB

Hartypaneubie u  1emnsie
yycia B 33jadax M3
peanbHOM xu3HU. [Ipru3HaKu
JEIMMOCTH TEITBIX YHCE

OmnepupoBaTth NOHATHSIMM:
HaTypaJIbHOE YHCIIO, LENOoe
YHCIIO.

Hcnoab3oBath  NpU3HAKU
JEJIMMOCTH  IIeNIBIX  YHCel,
pa3loXeHHe  4Yucia  Ha
MPOCTbIE MHOXHTENIN  JUIS
pelieHus 3ajad

https://www.yaklass.ru/p/algebra/10-
klass/deistvitelnye-chisla-
9102/naturalnye-chisla-povtorenie-
11259

Opranu3oBbIBaTh 11e(CTBO
MOTHUBHUPOBAHHBIX H
SPYAMPOBAHHBIX  YYaITUXCS
HaJ WX HEYCHEeBaIOIINMHU
OJIHOKJIAaCCHUKAMU,

[ToBTOpeHune, 00o0OIICHME,
cUcTeMaTH3aIysI 3HAaHUHN
18 gacos

OcCHOBHBIC TIOHSTHSI Kypca
anredpsI " Havaj
MaTEeMaTHYECKOTO aHaln3a,
00001eHHne T
CUCTEeMAaTH3allns 3HAHUH

Pematn NMPUKJIATHbIE
3aja4yl = M3 Pa3IUYHBIX
obJacTell HAyKH U peaNbHOM
KU3HH c TTOMOIIIBIO
OCHOBHBIX TMOHATHH Kypca
anredpsI u Havaj
MaTeMaTHYECKOTO aHAIN3a.
BeiOupaTs  onTHManIbHBIE
CHOCOOBI BBIYUCIICHUH.
Hcnons3oBath st
peuieHus 3a7a4 ypaBHEHUS,
HEpaBEHCTBA U  CUCTEMBI
YpaBHEHU, CBOMCTBa
(dbyHKIUH 1 rpagKoOB

https://resh.edu.ru/

https://www.yaklass.ru/

Oprann3oBbIBaTh MedCTBO
MOTHBHPOBAHHBIX "
SPYAMPOBAHHBIX  YYaIIUXCS
HaJl WX HEYyCIEBAIOIUMH
OJTHOKJIACCHUKAMU;

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102 gyaca
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PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

MNOSCHUTEJBbHAS 3AIINCKA

BaxxHoCTh y4eOHOro Kypca Te€OMETpHM Ha YpPOBHE cpenHero obmiero oOpa3oBaHHs 00ycIOBJICHA
NPAaKTUYECKOW 3HAUYMMOCTBIO METAIIPEIMETHBIX M IPEIMETHBIX PE3YJIbTaTOB OOyueHHs I'€OMETPHUU B
HampaBJIeHUH  JIMYHOCTHOTO  pa3BuUTHs  oOywaromuxcsi,  (opmupoBaHus  (QyHKIHMOHAJIBHHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, M3y4YeHHs APYIHX Y4YeOHBIX AMCUUIUIMH. Pa3BuTHE Yy OOYyYarouIuxcs
NPaBUIBHBIX INPEACTABICHUH O CYIIHOCTM M HPOMCXOXKICHUH TI'€OMETPUUYECKUX aOCTpaKIuy,
COOTHOILCHUH PEATBbHOI0 U HACATBHOTO, XapaKTepe OTPaKEHHMsS MaTEeMaTHUECKOW HAyKOW SBICHUH U
MPOLIECCOB PEaNbHOTO MHpa, MecTe TeOMETpUM B CHCTEME HayK M POJIH MaTeMaTH4ecKoro
MOJEIMPOBAHMS B HAYyYHOM TIO3HAHMM W B IMPAKTUKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHSI OOy4aroIMXCs, a TaKKe KAdyeCTB MBIIUICHUS, HEOOXOAMMBIX AJsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBsgeTCsl OAHUM U3 0A30BBIX MIPEIMETOB HA YPOBHE CPEIHETO 00IIeT0 00pa3oBaHus, TaK
Kak 00ecreynBaeT BO3MOXXHOCTb M3Y4EHHsI KaK JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, TaK
Y TYMaHHUTapHOM.

Jlornyeckoe MplIUIeHHE, (HOpMUpyeMoe MpH HW3YyYEHHH OOYYAIOIUMHCS TOHSATHHHBIX OCHOB
TEeOMETPHUH U IIOCTPOSHHUH LIETOYKH JOTMYECKUX YTBEPKICHUH B XO/€ PEIICHHUS TeOMETPHUUECKUX 3a1ad,
YMEHHUE BBIIBUTAaTh M ONPOBEPraTh TMIOTE3bl HEMNOCPEIACTBEHHO HCHONB3YIOTCS IPU PELICHHH 3ajad
€CTEeCTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHrne OpHUEHTHPOBAThCS B MPOCTPAHCTBE HWIPAcT CYIIECTBEHHYIO POJb BO BCEX OONACTIX
JesITeIbHOCTH YenoBeka. OpreHTalus YesloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE
€ro COLMANBHOTO OBITHS, (OpMa OTPAKEHHsI OKPYXKAIOIIETO MHPA, YCIOBUE YCHEIIHOTO TMO3HAHUS M
aKTUBHOTO MpeoOpa3oBaHusi JeWCTBUTEIbHOCTH. OrnepupoBaHNE NPOCTPAHCTBEHHBIMH OO0pa3zaMu
00BbeIUHSIET pa3Hble BUABI YU€OHOU U TPYNOBOH AEATEIBHOCTH, SIBJISETCS OJHUM M3 NMPO(ECCHOHATBHO
BA)XHBIX KAayecTB, MOSTOMY akTyalbHa 3ajada (OPMHPOBAaHHUS Yy OOYHAIOLIMXCS NPOCTPAHCTBEHHOTO
MBIIUICHAS KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHUS! — CYNIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K
NPAaKTUYECKON AEATENLHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Lenp ocBoenuss mporpammbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE OOY4EHHUS —
00111e00pa30BaTEIIbHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIONMIUXCS Yepe3 00eCreueHHEe BO3MOMXKHOCTH
NpUOOPETEHHS U HCIIONH30BAHMS CUCTEMATHYECKHX T€OMETPHUUECKUX 3HAHUW M JISHCTBUH, crienn()UIHBIX
TeOMETPHH, BO3MOXKHOCTH YCIICIIHOTO MPOAOJDKEHUSI 00pa30BaHus 110 CIIELHAIbHOCTSM, HE CBSI3aHHBIM C
MPUKJIATHBIM HCIIOJIb30BaHUEM T€OMETPHUH.

IIpuopureTHBIMU 3a7jauaMu OCBOEHHS yueOHOro kypca «l'eomerpum» Ha 06a3oBoM ypoBHe B 10-11
KJlaccax SIBJISIOTCS:

(dbopMHpOBaHHE NPEICTABICHUS O T€OMETPUM KaK YacTH MHPOBOW KyJIBTyphl M OCO3HaHHE €&
B3aUMOCBSI3U C OKPYKaIOIIIM MHPOM;

(dbopMHUpOBaHKE MPEACTAaBICHUS O MHOTOTPAaHHUMKaX M TelaX BpallleHHs KaK O BaXKHEHIINX
MaTeMaTHYECKUX MOJIEISX, HO3BOJISIOLINX ONMCHIBATH M N3y4YaTh Pa3HbIE SBICHUS OKPY’>KAIOIIEr0o MHUPA;

(dbopMHpOBaHNE YMEHHS pacliO3HABATh HA YEPTEkKaAX, MOJIENSAX U B PEATbHOM MHUPE MHOTOTPaHHHKH
U TeJa BpallCHUS;

OBJIaJICHUE METOIaMH PEIICHUS 331a4 Ha TIOCTPOSHHSI Ha N300paKEHUAX MPOCTPAHCTBEHHBIX QUTYD;

¢dbopMHpOBaHHE YMEHHS OIEPHPOBATH OCHOBHBIMU MOHATHSMU O MHOTOTPaHHUKaX M Telax
BpallleHNs] U UX OCHOBHBIMH CBOWCTBAaMH; OBIIQJICHUE AJITOPUTMAaMHU PEUICHUS] OCHOBHBIX THIIOB 3ajad,
(dopMHpOBaHME YMEHHUS NPOBOJUTH HECIIOKHBIE JOKa3aTeJbHBIE PACCY)KICHUS B XOJE PpEIICHHS
CTEPEOMETPHUECKHX 3a/1a4 U 3a/1a4 C MPAKTHYECKUM COACP)KaHHEM;
pasBUTHE UWHTEUICKTYAILHBIX W  TBOPYECKHX CIIOCOOHOCTEH  OO0ydYalomuxcs, I03HABAaTEIbHOM
AKTUBHOCTH, HCCIIEJI0BATEILCKIX YMEHUH, KDUTUYHOCTH MBIIILICHUS,

¢dopmupoBaHre (YyHKIMOHATBHOW I'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETPHU: YMEHHE Paclio3HaBaTh
NPOSIBIICHUST TEOMETPUUYECKHX TIOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX IKHU3HCHHBIX
CUTyallUsIX ¥ TPU U3YYCHHH JIPYyTUX VYUeOHBIX TPEJAMETOB, MPOSBICHUS 3aBHCHUMOCTEH |
3aKOHOMEPHOCTEH, (POPMYTUPOBAaTh MX Ha S3bIKE TEOMETPHUHM M CO3/1aBaTh I'€OMETPUYECKHE MOJIEINH,
NPUMEHSTh OCBOCHHBI T'€OMETPUYECKHI ammapar Ajsl pelIeHHs] MPaKTHKOOPHEHTHPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATh U OLICHUBATh [OJIY4YEHHbIE PE3yJIbTATHI.

OTnUUnTENbHOH OCOOCHHOCTBIO MPOrpaMMBbl 110 TE€OMETPHUU SIBJISIETCS BKIIIOUYEHHE B KYypC
CTEpEOMETPHM B Hauyale ero M3y4eHHs 3ajay, pellaeMbIX Ha YPOBHE HHTYWTHBHOTO MO3HAHUS, H
oIpeaeIéHHBIM 00pa30M OpraHn30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO



U TIPOCTPAHCTBEHHOI'O MBIIICHUS, CTUMYJIUPYET POTEKAHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JaJlbHEeHIIeMy H3y4eHHIO IIPEIMETa.

[Mpeamourenne oTHAETCS HATTIAAHO-KOHCTPYKTUBHOMY METOLY OOYYEHUS, TO €CTh TEOPETUUCCKUE
3HaHUS HMMEIOT B CBOEH OCHOBE UYYyBCTBEHHOCTH IPEIMETHOIPAKTHUYECKOM AesTtenbHOCTH. PaszBurtue
IPOCTPAHCTBEHHBIX MPEACTABICHUI y o0Oydaromuxcs B Kypce CTEPEOMETpPUM IPOBOAUTCS 3a CUET
pelieHus 3aad  Ha CO3JaHME MPOCTPAHCTBEHHBIX 00pa3soB W 3a4ad  Ha  OINEpUPOBAHHE
NPOCTPaHCTBEHHBIMU oOpazamu. Cozganue oOpa3a MPOBOJUTCS C ONOPOM Ha HAIIAJHOCTh, a
OIepUpOBaHHE 00pa3oM — B YCIOBMAX OTBJICYEHHS OT HAIVILAHOCTH, MBICIIEHHOTO H3MEHEHHUS €ro
HCXOJIHOTO COEPKaHMS.

OCHOBHBIMH COZEP)KATEeIbHBIMH JIMHUSAMH YyueOHoro Kypca «l'eomerpusi» B 10-11 xmaccax
ABTSIOTCA: «MHOTOrpaHHUKNY, «[IpsMble 1 TIIOCKOCTH B POCTPaHCTBey, «Tena BpameHus», « BekTopsl
Y KOOPAHMHATHI B IPOCTPAHCTBEY.
®opMHUpOBaHHE JOTHYECKUX YMEHUM paclpeeNnsieTcss He TONbKO 10 COAEP)KaTeNbHBIM JIMHUSAM, HO U IO
rojaM oOy4eHHUs Ha YPOBHE CpeHEr0 00IIero oopa3oBaHHs.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YIbTaTaM OCBOCHHUS IPOTPAMMBI 10
TeOMETPHH, PaCIpPeieNEHHBIM 110 rofaM o0y4eHHs, CTPYKTYPHPOBAaHO TaKUM 00pa3oM, YTOObI OBJIaJCHHE
TeOMETPUYECKUMH MOHITHUAMU M HABBIKAMH OCYIIECTBISUIOCH IOCIIEOBAaTENbHO U IOCTYMAaTENbHO, C
COOJIIOJICHHEM TPHUHLUIA HPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH B OOIIYIO CHUCTEMY
TEOMETPUUYECKUX TPEACTaBICHUH OOydJarommxcs, pacmmpsist u yrayomss e€, oOpa3ys NpoOdYHbIE
MHO>KECTBEHHBIE CBSI3H.

OOm1ee 4nciio 4acoB, pEKOMEHIOBAHHBIX I W3ydeHHs yuyeOHoro Kypca «['eomeTpusi» — 102 gaca: B
10 xiracce — 68 gacoB (2 gaca B Henmenmio), B 11 kimacce — 34 waca (1 gac B HeAeIo).

COJEPKAHUE OBYYEHUS
10 KJIACC
IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHSATHS CTEPEOMETpHH. T0YKa, mMpsMas, IUIOCKOCTh, TpocTpaHcTBo. [loHATne 00
aKCHOMaTHYEeCKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX.

B3aumuoe pacmonoxeHne TpPSIMBIX B IPOCTPAHCTBE: IIepECcEeKaloIMecs, MapajuleibHbe U
cKpeluBaromuyecsa npsMele. lapannenbHOCTs OPsIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieIbHbIC
MpsIMBIE B TIPOCTPAHCTBE, NAPAJUIETBHOCT TPEX MPSAMBIX, MAPAIIENIEHOCTD MPSIMON U TUIOCKOCTH. YTJIBI C
COHAIIPaBJIEHHBIMUA CTOPOHAMH, YIOJl MEXIY MPSAMBIMU B NpocTpaHcTBe. [lapainenbHOCTh MmIoCcKoCTel:
napajienbHble IUIOCKOCTH, CBOMCTBA NapajUleNbHbIX IUIOCKOcTed. Ilpocrelime mpocTpaHCTBEHHBIE
(GUTYpHI Ha TUIOCKOCTH: TETPAdP, KyO, Mapauleen e, IOCTPOSHUE CEUSHHIA.

[leprieHAUKYASPHOCTH NPSAMOM U MIIOCKOCTH: NMEPIEHIUKYIISPHBIE IPSIMbIE B IPOCTPAHCTBE, MPSIMBbIE
napajielbHble M MEPHEHAUKYJSIpPHbIE K IUIOCKOCTH, IPHU3HAK NEPIEHIUKYISIPHOCTH MPSAMOU U
IJIOCKOCTH, T€OpeMa O NPSIMOU MEPIEHIUKYISIPHON IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJd MEXAY
IPSIMOM M IUIOCKOCTBIO, JIBYI'PAaHHBIN YroJl, JIMHEHHBIA yroj AByrpaHHoro yrina. lleprneHpuxkynsp u
HAKJIOHHBIE: PAacCTOSHWE OT TOYKH JO TUIOCKOCTH, PACCTOSHHE OT MPSIMOM 1O TUIOCKOCTH, MPOEKIHS
¢urypsl Ha IUIOCKOCTH. llepneHOUKYJISpHOCTh IJIOCKOCTEH: NPHU3HAK NEPIEHAMKYISIPHOCTH IBYX
mockocteid. Teopema o TpEX neprneHIuKyJapax.

MHoOrorpaHHuK#"

[lonsiTHe MHOTOrpaHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPaHHMKA, BBITYKJIBIE U HEBBITYKJIbIE

MHOTOTPaHHUKH, pa3BEPTKa MHOTOrpaHHMKa. [Ipu3Ma: n-yrosnbHas npusma, rpaHd U OCHOBAHUS MIPU3MBI,
npsMasi W HAaKJIOHHAas TpPU3MbL, OOKOBas MW TIOJNHAS IIOBEPXHOCTh MpH3MEL [lapamienenunen,
MPSIMOYTOJIBHBINA MapajuIeIeuIIe]
u ero cBoiicTra. [lupammaa: n-yrojapHas nupamMuia, TPaHd U OCHOBaHUE MUPaMHUIBI, OOKOBAs U MOJHAS
MOBEPXHOCTh THPAMUbI, MPaBWIbHAS W yCEeUEHHAs NHpaMHIa. OJIEMEHTHl MPHU3MBI W THUPAMUJIBL.
[IpaBwiibHBIE MHOTOTPAaHHHWKH: TIOHSATHE TPAaBWIBHOTO MHOTOIPAaHHUKA, NpaBWIbHAs TpU3Ma U
MpaBWibHAS MUpaMHJa, TpPaBWIbHAS TPEYroJibHAsS TNHpaMUAa M TPaBWIBHBIA TeTpadap, Kyo.
IIpencraBienne o MPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp, AOJAEKa’aAp U uKocasap. CedeHus: mpu3Mbl U
MUpaMUAbL.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOUYKH, MPSIMOM, IUIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B MUPAMUIAX, MapalICICIUIeAaX, TPAaBIUIbHBIX MHOIOTPAaHHHUKAX.

BbluncieHre SJI€MEHTOB MHOIOIDAaHHHKOB: péOpa, auMaroHanu, yriubl. I[liomans OOKOBOMH
MTOBEPXHOCTH W TIONTHOW ITOBEPXHOCTH MPSAMOI TPHU3MBI, IUIONIAh OCHOBAaHUM, TeopeMa O OOKOBOWA
MOBEPXHOCTH MpsMON mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPAaBHIIBHOM



MApaMuABl, TeopeMa O IDIomany ycedéHHoW mnupamunibl. Ilorstue 006 o0véMe. OOBEM THpPaMHIIEI,
TPU3MBIL.

IMomoOHbIe Tenma B mpoctpancTBe. COOTHOIICHHUS MEXKIY IUIOMIAIMU IOBEPXHOCTEH, 00BEMamMu
MMOJOOHBIX TEIL.

11 KJIACC
Tesa BpaneHus

LunuHapuyeckas  MOBEPXHOCTb,  OoOpasyiolmMe — IIIUHIPUYECKOH  MOBEPXHOCTH,  OCb
LIIMHIPUYECKON HOBepxHOCTU. LlumuHap: ocHoBaHMSA M OOKOBasi IMOBEPXHOCTb, 00pa3yromas U OcCh,
IJIOMAas OOKOBOH M TIOJTHOM ITOBEPXHOCTH.

Konnveckas moBepxHOCTb, 00pa3ylolue KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA KOHHMYECKOH
noBepxHocTH. KOHycC: OCHOBaHHME W BeplIMHa, oOpa3yromas W OChb, IUIONIAJh OOKOBOW W TOIHOMN
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIe U BBICOTa, OCHOBAHUS U OOKOBas IIOBEPXHOCTb.

Cdepa u map: ueHTp, panuyc, JuaMeTp, MIomaas MoBepxXHOCTH chepbl. BzanmHoe pacmonoxenne
cdepsl U MIIOCKOCTH, KacaTelbHas TNIOCKOCTh K cdepe, miomans chepsl.

N300paxkeHne Ten BpalleHus Ha INIOCKOCTH. Pa3BEépTka HuIMHIpa U KOHYcA.

KomOuHauuu tei BpameHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHMK, OIMCaHHBINA OK0JIO cepsbl, chepa,
BIIMCaHHasg B MHOTOTpPaHHUK, UJIX TCJIO BpalllCHU.

[lorsitue 06 o0bpéMe. OcHOBHBIE CBOIicTBa 00bEMOB Ten. Teopema 006 00BEME MPSIMOYTOIBEHOTO
napanienenumnena u ciencreus u3 He€. OO0bEéM muMHApa, KoHyca. O0bEM mIapa W IUIOmMAAb Chepsl.
[MonoGuble Tema B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IUIOMIAASMUA MOBEPXHOCTEH, 00BEMaMu
MMOJXOOHBIX TEIL.

Ceuenuss munuHApa (MapajieqbHO W NEPIEHIMKYJSPHO OCH), CEYEHHUs KOHyca (MapajjieibHoe
OCHOBAHHIO U MPOXO/ISIIIIEE Yepe3 BEPIINHY), CEUCHUs [Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miockocTd U B npocTpaHcTBe. CI0KeHHE U BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha yuciao. PaznoxeHue Bekropa Mo TpEM HEKOMIUIaHapHBIM Bekropam. llpaBwio mapamienenumnena.
Pemenune 3amay, cBs3aHHBIX C IPUMEHEHUEM IIpaBUI AEUCTBUI ¢ BekTOpaMmHu. [IpsMoyroisibHas cucrema
KoopauHat B npoctpancTBe. KoopnuHatel Bektopa. [Ipocreiiime 3aiaun B KOOpAUHATaX. YTOI MEXITY
BekTopaMu. CKaJsipHOE MTPOM3BEIEHHE BEKTOPOB. BrIuncieHue yriioB Mexay OpsSMbIMU U TUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METOJ IIPH PEIIEHUH T€OMETPUUECKHX 3a/1a4.

HHPEJIMETHBIE PE3YJIBTATDI

K xoniy o0yuyenus B 10 kjacce 00y4aroIMiACs MOIyYHUT CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

OIEpUPOBATh MOHATHIMHU: TOUKA, IPAMasi, INIOCKOCTH;

IIPUMEHSATH AKCHOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX IIPH PELICHUM I€OMETPUYECKUX 3a4a4;

OIEpUPOBATh MOHATHIMHU: MAPAJUIETBHOCT U EPIEHAUKYIIAPHOCTD NMPSAMBIX U INIOCKOCTEH;

KJ1accu(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHE PSMBIX U TNIOCKOCTEH B IIPOCTPAHCTBE;

OTIEpPUPOBATh MOHSATHIMU: JBYTPAHHBIA YTOJI, TPaHU JIByTPaHHOTO yria, pedpo ABYTPaHHOTO yTia,
JIMHENHBIN yroj IBYIPaHHOIO yria, FpajycHasl Mepa JIByTPaHHOIO YIJIa;

ONEpUPOBaTh MOHATHUAMU: MHOTOTPAHHMK, BBIMYKJIBIH W HEBBIMYKJIBI MHOTOTPAaHHUK, 3JEMEHTHI
MHOT'OI'PaHHHKA, IPABUJIbHBIN MHOIOTPaHHUK;

pacrmo3HaBaTh OCHOBHBIE BHABI MHOTOTPAaHHHKOB (TIMpaMuAa, TNpHU3Ma, MPSIMOYTOIBHBIN
napaJuiesenuIies, Kyo);

KJaccu(UIMPOBAaTh MHOTOTPAaHHHMKH, BBIOMpAasi OCHOBaHUS i KilacCU(pHUKAUWU (BBITYKJIbIE H
HEBBITYKJIBIE MHOTOTPAHHUKH, NPABWIBHBIE MHOIOTPAaHHUKH, MPSAMbIE W HAKJIOHHBIE IPU3MBI,
napaiesenuIe ibl);

OIIEPUPOBATh IMOHATUAMU: CEKYILAs IIIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB;

OOBSACHATH MPUHIIHITBI IOCTPOCHUS CEYEHUH, HCITONB3YS METOJ CIIEIOB;

CTPOUTH CEUYEHHUS] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATE (BEIHOCHBIE) TUIOCKHE YEPTEKU U3
PHUCYHKOB IPOCTHIX OOBEMHBIX (PHUTYD: BUA CBEPXY, COOKY, CHHU3Y;

pemath 3ajaud Ha HAXOXKJICHHE T'€OMETPHUYECKMX BEIMYMH IO 00paslaM MWIH alrOpuTMam,
MIPUMEHSI U3BECTHBIE aHAINTUYECKHE METOMABI IIPH PEHICHUH CTaHAAPTHBIX MaTEMaTHYECKHX 3a1ad Ha
BBIUMCJIEHHE PACCTOSHUM MEXIy IBYMsI TOUKaMH, OT TOYKH A0 MPsIMOMH, OT TOUKH A0 IJIOCKOCTH, MEXIY
CKPEUIUBAOIIUMUCA IPSAMBIMY;

pemath 3ajaud HAa HAXOXKJICHHE T€OMETPHUYECKMX BEIMYMH IO 00paslaM MWIN alrOpuTMam,
MIPUMEHSS U3BECTHBIE aHAINTUYECKHE METOABI IIPU PEUICHUH CTaHIAPTHBIX MaTEMAaTHYECKHX 3a1ad Ha



BBIUMCIICHHE YTJIOB MEXKIY CKPEIIUBAIONIUMUCS TMPSIMBIMH, MEXKIy TPSIMOH U IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB;

BBIUUCIIATH OOBEMBI W IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHMKOB (Ipu3Ma, NHpamMuja) C
npuMeHeHueM (opMys, BBIYUCISATH COOTHOIIEHHSI MEXIY IUIOIIAASIMHU IOBEPXHOCTEH, 0OBEMaMu
MOTOOHBIX MHOTOTPaHHUKOB;

OTIEpUPOBATH MOHATUSAMH: CHMMETPHSI B TIPOCTPAHCTBE, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH, IIEHTD,
0Ch U TUIOCKOCTh CUMMETPHUH (PUTYPBI;

W3BIIEKaTh, NPeoOpa3oBBIBATE W HWHTEPIPETUPOBATH WHGPOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX (hUTYpax, MPeACTABICHHYIO Ha YepTeKax M PUCYHKaX;

NPUMEHATh TeoMeTpuyeckue (akThl Ui PELICHUS] CTEPEOMETPHUYECKHX 3a/ad, MPeInoiaralonmx
HECKOJIBKO IIar0B PEIICHHUs, €CIIH YCIOBUS MPUMEHEHHUS 3a/1aHbl B sIBHOH (opme;

MIPUMEHATH MPOCTEUIIIIE IPOTPAMMHBIE CPEICTBA M ANEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI TTPH
PEIIEHNHU CTEPEOMETPUUECKHX 3aa4;

MPUBOAUTH IMPHUMEPhl MAaTEMATHYECKHMX 3aKOHOMEPHOCTEH B MPHUPOAE W JKHU3HM, DPACIIO3HABATh
MPOSIBJICHUE 3aKOHOB TEOMETPHUHU B MICKYCCTBE;

MIPUMEHATH TOJyYCHHBIC 3HAHUS Ha MPaKTUKE: aHAJIM3UPOBATh PEealbHBbIE CHTYAallMd M MPHUMEHSTh
W3y4YeHHbIC TIOHSATHS B MPOIECCE MOKMCKA PEUICHUS MaTeMaTH4ecKHu cHOpMyITHMpPOBaHHONH MPOOIIEMBI,
MOJICTIMPOBATh peajbHbIE CHUTyalldd Ha S3bIKE TEOMETPHH, HCCIENAOBaTh IOCTPOCHHBIE MOJENH C
WCIIONb30BAaHNEM TE€OMETPHUYECKUX TOHSATHA W TEOopeM, ammapaTra anreOpbl, pemarh MpaKTUYeCKHe
3aJa4, CBSA3aHHBIEC C HAXOKACHUEM T€OMETPUUECKHUX BETUUHH.

K konmy oOyuenus B 11 kiacce o0yJaromuics HAYIUTCS: OTIEPUPOBATH MTOHATHSIMHA:

OUIMHIPHYECKAas IMOBEPXHOCTh, OOpa3ylolue [WIMHAPHYECKOH TIOBEPXHOCTH,  IHIMHID,
KOHHMYECKasi TOBEPXHOCTbh, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, KOHYC, ChepruiecKast IOBEPXHOCTS;

pacmo3HaBaTh Tena BpameHus (IIIMHAP, KOHYC, cdepa U map);

OOBSICHATH CIIOCOOBI MOJYYEHHs] TN BpaLleHUs; KIACCH(DHUIMPOBATH B3aUMHOE DPACHOJIOKEHHUE
cepbl U IJI0CKOCTH;

OTIepPUPOBaTh TOHATHUSMH: IAPOBON CETMEHT, OCHOBAaHWE CETMEHTa, BBHICOTa CETMEHTA, IapOBOIi
CJIOH, OCHOBaHHUE IIAPOBOTO CJIOSI, BEICOTA ILIAPOBOT'0 CJI0s, IIAPOBOM CEKTOD;

BBIYUCIATH O6’LéMBI n 1Jiomaiaun HOBerHOCTeI\/'I TSI BpallCHUsA, TCOMETPHUYCCKUX TEJI C
MpUMEHEHUEM (GOpPMYIT;

OIIEepUPOBATh MOHITHUAMHU: MHOTOTPaHHUK, BIMCAHHBIA B cepy U OMMCaHHBIN 0K0JI0 chepsl, chepa,
BIIMCAaHHAasi B MHOTOI'PaHHUK WJIM TEJIO BPAILCHUS;

BBIUKCIISITh COOTHOIICHHS MEX/TY IJIOMIASIMUA TOBEPXHOCTEH U 00bEMaMU TIOJJOOHBIX TEJT;

n300paxarh u3ydaeMble GUTYpHl OT PYKH U ¢ IPUMEHEH

W3BJIEKaTh, MHTEPIPETHPOBATE M  MpPeoOpa3oBbIBaTH HMH(GOPMALMIO O MNPOCTPAHCTBEHHBIX
reoMeTpryeckux Qurypax, npeCTaBICHHYIO Ha YepPTeXax U PUCYHKAX;

OTIepUPOBATH MMOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATD JACHCTBHS CIIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHUS] BEKTOpa Ha YHCJIO,
OOBSICHSITH, KAKUMHU CBOMCTBAMHU OHM 00JIaJaI0T;

NPUMEHSTh TPABUIIO MapaIIIeTIeITUIIe1a;

ONepUPOBaTh TOHSATHAMH: JAEKAPTOBBl KOOPAWHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXIy BEKTOpaMH, CKaIIpHOE NpOH3BEICHHE
BCEKTOPOB, KOJUNIMHECAPHBIC 1 KOMIIJTAHAPHBIC BEKTOPHI,

HaXOJIUTh CyMMY BEKTOPOB M NMPOU3BEACHUE BEKTOPA Ha YUCIIO, YIOJI MEXKIYy BEKTOPAMH, CKAIIPHOE
NpOU3BeIeHHE, PACKJIAABIBATD BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOD/IMHAT;

NPUMEHSATh TeoMeTpuyeckue (akThl Il PEHICHUS] CTEPEOMETPHUYECKHUX 3aJ1ad, MPEeJoaratoniux
HECKOJIBKO IIar0B PEILeHHUs, €CIIH YCIOBHUS MPUMEHEHHUS 3a/1aHbl B sIBHOH (opme;

peuiaTtb HpOCTeI\/’IIHI/Ie TCOMETPUUCCKUEC 3aJa4M HAa IPUMECHCHUEC BEKTOPHO KOOPAMHATHOT'O METOAA,

peuiaTts 3aJa4r Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIIEHUH H HaXO0XACHUEC T'COMETPUUCCKUX
BEJIMYMH MO 00pa3laM WM alrOpuTMaM, MPUMEHSSI M3BECTHBIE METOIBI MPH PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKHX 3a]a4;

IPUMEHAThH IPOCTEHININE IPOrPaMMHBIE CPEJICTBA U NEKTPOHHO KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU
PELICHUN CTEPEOMETPUIECKUX 3a1ay;

NPUBOIUTH MPUMEPHl MaTEMaTHYeCKUX 3aKOHOMEPHOCTEH B NPHUPOJE W JKU3HHU, PAclO3HABAThH
IPOsIBIIEHHE 3aKOHOB T€OMETPUU B HCKYCCTBE;



MIPUMEHATH TOyYeHHBIE 3HAHUS Ha MPaKTHUKE: aHAJIM3UPOBATh peallbHbIE CHUTYyallMd M IMPHUMEHSTh
W3yYeHHBIC TMOHATHS B MPOIECCe MOWCKA DPEUICHHS MaTeMaTHYecKH C(HOPMYIHMPOBAHHON MPOOIEMBI,
MOJCIIUPOBATh peadbHbIe CUTYallMM Ha S3bIKE TE€OMETPUHU, HCCIENO0BATh IOCTPOCHHBIC MOJETH C
UCTIOJb30BaHUEM T'€OMETPHUYCCKUX TOHATHH M TeOopeM, ammapara aiureOpbl, peniarh MPaKTUYCCKUS
3a/1a4, CBA3aHHBIE C HAXOXKIECHIEM T€OMETPUIECKIX BEIUIHH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
HaumenoBanue paznena | Conmepxumoe paznena | OcHOBHBIE Buabl | IHTEpHET -pecypchl VYduer paboueil mporpammbl
(TeMbI) (KOIMYECTBO 4acoB) | (TEMbI) JeSITeIbHOCTH BOCITUTAaHUS
oOygaronxcs pu
M3y4YEeHUU TeMBl (a ypOBHE
yueOHBIX JIEHCTBUI)
Beenenue B ctepeomerpuro | OCHOBHBIE MOHATHS | AKTyanu3upoBath ¢axTel | Ypok «BBemenune B crepeomerputo» | [IpuBnexars BHUMAaHHE
10 gacor CTepEOMETPHH: TOYKa, | © MeTonsl TwiaHuMmerpuw, | (POLLD) oOygarontxcs K
mnpsamas, IIJIOCKOCTB, | PCJICBAHTHLIC TEMC. LICHHOCTHOMY ACIICKTY
MIPOCTPAHCTRO. IMpasuna | Moayuars mnpexactasnenus | http://school-collection.edu.ru/ W3y4aeMbIXx ~ Ha  ypoKax

M300pakKeHNsT Ha PUCYHKaX:
M300paXCHHUS TIIOCKOCTEH,

HapasulesIbHbIX TPSMbBIX
(oTpeskoB), cepenuHbI
OTpe3Ka. [MonsTus:
HepeCeKaroIecs
TUTOCKOCTH,

MEepeCCKaroIuUecs npsamas u

IUIOCKOCTh. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
n300pakeHne
MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha

MNPOCKIMOHHBIX YCPTCIKAX.

HauvanbHele cBemeHust o
Kybe W TnHpamuie, HUX
pa3BEPTKM W MOJIEINH.

CeueHrsi MHOTOTPAHHHUKOB.
ITousitne 00
aKCHOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIEICTBHS M3 HAX

0 MIPOCTPAHCTBEHHBIX
¢urypax, pas3buparh
pocTenime IpaBuiIa
M300pakeHHs ATHX PUTYP.
HN300paxkaTy nOpsaMyo u
IUIOCKOCTh ~Ha  PHCYHKE.
PacnoznaBatn
MHOTOI'PaHHUKH, THUPaMHLY,
KyO, Ha3bIBaTh ux
aneMeHTHI. [lesiaTh PUCYHOK
Ky0a, mMpaMuipl, HAXOAUTh

omunoKu B HEBEPHBIX
N300 paKCHUSX.

3HAKOMHUTBCHA c
CEUEHHUSIMH, C  METOJOM

CJIEIOB; HCIOJIL30BaTh IS
MOCTPOEHUSI CEYEHUSI METO[
CJIEIOB, KPaTKO 3aIlHCHIBAThH
maru HOCTpOCHI/ISI CCUCHUSI.
Pacno3HaBaTh BHJ CCUCHUSI
U OTHOUICHHI, B KOTOPBIX
ceueHue AenuT pedpa Kyoa,
HaXOJIUTh IUIOIAIb
CCUCHMS. Hcnoan3oBaTh

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-
prosteishie-sledstviia-9252

https://resh.edu.ru/subject/17/10/

SIBIICHWUH, OPTaHMU30BaTh HX
paboTel ¢ monydaeMol Ha
YPOKE COLIMAIBHO 3HAYMMOM

WHpOpMAIIH -
WHHUIUHUPOBATH ee
00CyXIeHM, BRICKa3bIBAHS
00yJarIUMuCs CBOETO
MHEHHSI 10 €€ TMOBOJY,

BBIPa0OTKH CBOEro K HeH
OTHOILIEHUSI.



http://school-collection.edu.ru/
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https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://resh.edu.ru/subject/17/10/

nogoOue MpH  PElICHUH
3a7a4 = Ha  IOCTPOCHHE
ceyeHnH. 3HAKOMHMTbCH C

AKCHOMaTHYECKUM
MIOCTPOECHUEM
CTEpPEOMETPHH, c
aKCHOMaMH CTepEOMETPUU U
CIICACTBUAMHU us3 HHUX.
NiurocTpupoBars
AKCUOMBI ~ PHCYHKaMH |

npuMepamMu u3
OKpYyKaromel 00CTaHOBKH

[IpsiMble W TIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamienbHOCT HMPSMBIX U
IJIOCKOCTEH

12 yacoB

B3auMHoe pacnonoxeHue
NpSIMBIX B MPOCTPAHCTBE:
nepeceKaromuecs,

napaienbHble u
CKPELIMBAIOLINECS TPsSIMBIE.
[TapamienbHOCTh HMPSMBIX U

IUIOCKOCTEH B
MTPOCTPAHCTBE:

MmapajuieIbHbIe TIPSIMBIE B
MIPOCTPAHCTBE;

MapajuIeIbHOCTh TpEX
NPSIMBIX;  MAPAUIEIHFHOCTD
HPsAIMOM U IIJIOCKOCTH. YTJIbI
c COHANPABICHHBIMU
CTOpPOHAMH; YIOJd MEXKIY

MIPSIMBIMU B TIPOCTPAHCTBE.
[TapannensHOCTH
IJIOCKOCTEN: MapajuleIbHbIE
MJIOCKOCTH; CBOMCTBA
MapajuIeTbHBIX TIOCKOCTEH.
[Ipocreitmue
MPOCTPAHCTBEHHBIE (DUTYPHI
Ha IUIOCKOCTH: TETpasap,
Ky0, napajuleNenune];

AKTyaau3upoBatb (axThl
u MCETOJAbl IUIAHUMCTPHU,
PCICBAHTHEBIC TEME,
HPOBOJUTH AHAJIOTUH.
IlepeuncasiTb BO3MOKHBIC
CIIoCcOObI PaCIOIOKCHHS
JBYX HPSIMBIX B
HPOCTPAHCTBE,
WITIOCTPUPOBaTh  MX  Ha
npumepax.

JaBatb ompejaeaeHne
CKpCHINBAIOIINXCA NPAMBIX,
dbopMyIUpoOBaTh  MPHU3HAK
CKPELIUBAIOLINXCS MPSIMBIX

U TPUMEHATH €ro IpH
peLICHUN 3a/1a.

PacnoznaBartn IPU3MY,
Ha3plBaThb €€  JJIEMEHTHI.

CTpouTh Cce4yeHus NPU3MBI
Ha TOTOBBIX YEPTEIKAX.
IMepeuncasiTh BO3MOXKHBIE
CrocoObl B3aMMHOTO
pacroyioKeHuss TMpsSMOA U
TJIOCKOCTH B TPOCTPAHCTBE,

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
parallelnosti-priamykh-priamoi-i-
ploskosti-9253

https://resh.edu.ru/subject/17/10/

IpuBnekath BHHMaHHE
00yJaronmxcs K
[IECHHOCTHOMY aCTeKTy
U3y4aeMbIX  Ha  ypOKax

SIBJICHUI, OPraHU30BaTh HX
paboTel ¢ TonydaeMod Ha
YPOKE COLHUAIBHO 3HAYNMOM

WHpOpMAIIH -
UHUIMUPOBATH ee
00CyXIeHMS, BRICKa3bIBAH
00yJarIUMuCS CBOETO
MHEHHS 10 €€ TIOBO.IY,

BBIPAa0OTKH CBOETr0 K HeH
OTHOILICHUS.
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MOCTPOCHUE CCUCHUA.

MIPUBOJUTH
COOTBETCTBYIOIIHE IPUMEPDI
Y3 peaIbHOM KU3HHU.
JdaBaTp onpeaeJgeHue
MapajuIeIbHOCTH MPSIMON H
IJIOCKOCTH.
DopMyJIMPOBATH NPHU3HAK
MapaJUIEIbHOCTA IPSIMOM U
IJIOCKOCTH, YTBEPKICHUE O
NpsIMOM mepecedyeHusl IBYX
IJIOCKOCTEH,  MPOXOASIINX

yepes napaijiebHble
MpsIMBIE. Pemats
MpaKkTHYeCKWe 3aJaud Ha
IOCTPOCHUE CEeYeHUM
MHOTOI'PaHHHKA.

OO0BbsICHATH ciyyau

B3aUMHOTO  PAaCIIOIOXKEHUS
IUIOCKOCTEH.

JaBatb omnpejaeaeHne
MapauieTbHBIX TUIOCKOCTEH;
MPUBOJUTh TPUMEPHl U3

peanbHOU SKU3HU u
OKpYy’Karome 0O0CTaHOBKH,
WJUTIOCTPHUPYIOIINE
napasieabHOCTb
IJIOCKOCTEH.

Hcnosb3oBath MIPU3HAK
napanieabHOCTH IBYX
IUTIOCKOCTEH, CBOMCTBA

napauiejbHbIX IJIOCKOCTEH
Ipy  pEUICHHH 3a1ad  Ha
MOCTPOCHHUE.

OO0OBSCHATD, 4TO
HA3bIBACTCs Iapalie/IbHbIM
MPOSKTUPOBAHUEM U  Kak




BBITIOIHSIETCS
MpPOeKTHpOBaHWE (QUTyp Ha
IUIOCKOCTb.

HN3o0paxats B
NnapajuleIbHOM  MPOEKINH
pasIn4yHble FeOMETPUUECKHE
¢urypsl. MoaenupoBarth
peallbHble  CUTyallud  Ha
S3BIKE Te€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIE
MOJIETIH C HCIOJb30BaHUEM
TEOMETPUUECKUX  ITOHATHH.
Hcnoab3oBaTh npu
pelieHnn 3a1a4 Ha
IOCTPOCHUE CEeYEHUN
MOHATHE NapaJIeIbHOCTH,
NIPU3HAKH 51 CBOICTBA
MapajuleIbHBIX TPSIMBIX Ha
TJIOCKOCTH

[lepneH UKy ISIPHOCTH
HPSAAMBIX U IJIOCKOCTEN
12 gaco

[lepnieHAUKyIIPHOCTD
OpsAIMOML M IJIOCKOCTH:
NEPHEHINKYJISIPHBIE
IpsIMbIE B NPOCTPAHCTBE,
NpsIMbIE  TIapaJUIEIbHBIE U
NEPIEHINKYIISIPHBIE K
IIJIOCKOCTH, MIpU3HAK
MEPIEeHIUKYIIPHOCTH
OpsAMOM M IUIOCKOCTH,
Teopema 0 pSMOi
NEpIEeHIUKYIIPHON
miockoctu IleprieHIuKysip
U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKM JO ILIOCKOCTH,
paccTosHUE OT MpPSIMOM A0
IJIOCKOCTH

AKTyaqau3upoBaTh (HaKThl
M METOJBl IUITAHUMETPHH,
peleBaHTHBIE TeMe,
MIPOBOJIUTH AQHAJIOTHH.
O0bACHATH, KakoW yroix
Ha3bIBACTCSI YTIOM MEXIy
MEPECEKAOIUMUCS
MPSIMBIMH,
CKPEIIBAIOITUMHCS
NpsIMBIMH B TIPOCTPAHCTBE.
JaBatb omnpeneaeHue
MEPIIeHINKY IS PHBIX
MPAMBIX u IPSIMOiA,
MEPIEeHANKYIAPHON K
TJIOCKOCTH.
Haxoauth  yruibl
CKpEIIMBAIOIUMUCS

MEXITY

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-i-
svoistva-perpendikuliarnosti-priamoi-i-

ploskosti-12048

https://resh.edu.ru/subject/17/10/

AKTHUBUPOBATH
MI03HABATEIBHYIO
JeSITETBHOCTh
00y4aroIuXcs;
BricTpausats
o0pa3oBaTenbHBIN  MPOIIECC
C y4€TOM HHIMBHIYAIbHBIX
BO3PACTHBIX,
MICUXOJIOTHYECKHX "
($u3nOIOrHYECcKuX
ocobeHHoCTeH
o0yJaronuxcst

y4eOHO-
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npsMbIMH B Kybe W
UpaMue. IIpuBoauTh
npuMepbl U3 peajbHOU
JKU3HU U OKpY’XKaroulein
00CTaHOBKH,
WJUTIOCTPHUPYIOIINE
MEPIEHINKYIIPHOCTD
NpAMBIX B IPOCTPAHCTBE H
MEPIICHIUKYIIPHOCTh
OpsIMOMl K IJIOCKOCTH.
@DopMyJIMpPOBATH TPU3HAK

NEePIEHIUKYISIPHOCTH
OpsIMOMl U IUIOCKOCTH,
MIPUMEHSATh ero Ha
MIpaKTUKE: OOBSCHSTH

HepIeHINKYISIPHOCTE pedpa
Kyba W JMaroHalM = ero
rpaHd, KOTOpas €ro He
COZEPKHUT, HAXOJHUTh JUTHHY

JTUArOHAIN KyOa.
BeruucnsTob BBICOTY
MPaBUIBHOU TPEYyrojbHON U
MpaBUIBLHOU

YETBIPEXYTOJIBHON TTUPaMM/
o jaiuHaM pédep.

Pemathb 3a7a4u Ha
BBIUMCIICHMS, CBS3aHHBIE C
MEePIEHANKYISIPHOCTHIO
OpsMOMl M IJIOCKOCTH, C
HCITOJIb30BaHUEM npu
pereHnn

IJIAaHUMETPHIECKHX (PaKTOB
u MeTos10B. OOBACHATH, YTO
Ha3bIBAOT

NEPIEHANKYIIIPOM u
HaKJIOHHOM M3 TOYKH K




TJIOCKOCTH; npoeKuuei
HAKJIOHHOM Ha IIJIOCKOCTB.
OODBACHATD, YTO
Ha3bIBA€TCSI  PacCTOSTHUEM:
OT TOYKH JI0 IUIOCKOCTH;
MEXIY napanieabHbIMU
TUIOCKOCTSIMH; MEXITy
IPSIMOM U IapaJuIeNIbHOM el
IUIOCKOCTBIO; MEXIY
CKPELIMBAIOLIMUCS
MPSIMBIMHU.

HaxoauTh 3TH paccTosHUS
B NIPOCTBIX CIy4asx B KyOe,
nupaMuse, pu3Me.
MogaeanpoBarbk peajbHble

CHTYalUH Ha SI3bIKE
reOMETPHH,  HCCIIeOBAThH
HNOCTPOCHHBIE ~ MOJICIH €
UCIIOJIb30BAaHUEM
EOMETPUYECKUX  TTOHATHIL.
Hcnoan3oBath pu
pelLICHUH 3a/1a4 Ha
HOCTPOCHHE CeYeHHI
TeopeMy [Mudaropa,
CBOMCTBAa  IPSIMOYIOJIBHBIX
TPEYTOJIbHUKOB.
Vel MeXay NpsSMBIMH W | YTJbI B IPOCTPAHCTBE: yroyl | AKTyaJau3upoBath daktsl | https://www.yaklass.ru/p/geometria/10- | Mcnonb3oBath
IJIOCKOCTSIMH MEXTy psIMOH u | u Meronsl TutaHmMeTpuw, | klass/perpendikuliarnost-v- BOCIIMTATE/IbHbIC
10 yacoB IUIOCKOCTBIO;  JIByTPAHHBIN | peJIeBaHTHBIC Teme, | prostranstve-10441/opredelenie- BO3MOYKHOCTH ~ COJICpIKaHHs
yroja, JUHEWHBIH  YTroJ | HPOBOAMTH aHAIOTHH. perpendikuliara-naklonnoi-teorema-0- | ydye6Horo mnpeamera uepes
JIBYTPaHHOTO yria. | Jlasate onpenesaenune yria | trekh-perpendikuliarakh-9254 JIEMOHCTPAIIHIO JIETSIM
[MeprieHANKYIIPHOCTH MEKTy psMOi " IPUMEPOB OTBETCTBEHHOTO,
TUIOCKOCTEH: NPU3HAK | TUIOCKOCTBIO, TPaKIaHCKOTO  TTOBEJCHUS,
NEePIEeHANKYSIPHOCTH ABYX | opmynupoBaTh Teopemy o | https://resh.edu.ru/subject/17/10/ MIPOSIBIICHUS
miockoctel. Teopema o | Tp€x mnepneHAUKYIsIpax U YEJIIOBEKOIIOOHS u
TPEX NEePICHIUKYIIPAX 00paTHYIO K HEH. J00pOCepIeyHOCTH;
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Haxopute yroa mexny
NpsAMOM M IJIOCKOCTBIO B
MHOTOTPaHHUKE,
paccTossHUE OT TOYKH [0
NpsIMOM  Ha  IJIOCKOCTH,
HCIIONB3Yysl TEOPEMY O TpPEX
MEPIECHINKYJIpax.
IIpoBomuTe Ha 4Yeprexe
MEPNEHIUKYIAP: U3 TOYKH
Ha MpsAMYyI; U3 TOYKH Ha
IIJIOCKOCTb.

JaBarb omnpejaeaeHne
IBYIPAaHHOTO yIJla U €ro
3JIEMEHTOB. OOBsCHATH

PaBEHCTBO BCEX JIMHEUHBIX
YIJIOB JIBYTPaHHOI'O YIJIa.
Haxoguth Ha  uepTexe
JIBYI'PAaHHBI  yroix  IIpu
pebpe mupaMuipl, MPHU3MEL,
napauienenunena.
JdaBath ompenejieHue yria
MEXKY MIOCKOCTSIMHU.
JaBath ompeneneHue u
(dbopMyIUpoOBaTh  MPHU3HAK
B3aMIMHO
MEPIEHINKYIIAPHBIX
IJIOCKOCTEH.

Haxoauts yrisl  Mexnay
IUIOCKOCTSIMA B KyOe W

MUPAMHUJE.
Hcnoab3oBath pu
pelIeHny 3aJa4  OCHOBHBIE
TEOPEMBI u METO/IbI
IUTaHUMETPUU.

MoaenupoBaTh pealibHbIE
CUTYyalluu Ha SI3BIKE

-IPUMEHSTH Ha ypoKe
HHTEPaKTUBHbIE ¢bhopmbl
paboThl: MHTEIIEKTYaJIbHBIE
UTPBI, TUCKYCCHH, PabOTHI B
napax " Jp..




TEOMETPHH,  HCCIEA0BATH
INOCTPOCHHBIE ~ MOJENH  C
HCIIONBb30BaHHEM

TEOMETPUYECKUX  IOHATHUH.
Hcnoan3oBath pu
peleHnn 3a1a4 Ha
IIOCTPOCHUE CEeYeHUM
COOTHOIICHUA B
IPAMOYTOJIBHOM

TPEYTOJIbHUKE.

MHoOrorpaHHuKH
11 gacos

IlonsTne MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOIPAHHHKA, BBITYKIIbIE
u HEBBITyKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKa
MHororpanHuka. [lpusma:
N-yronbHas MpU3Ma; T'paHU
U OCHOBaHMUS  IIPHU3MBI
npsiMas u HaKJIOHHAsI
MIPU3MBI; OOKOBas W TOJTHAS
IIOBEPXHOCTh TIPU3MBL.
[Tapamtenenunen,

PSIMOYTOJIbHBII

napajulelenunes] u  €ro
cBoiictBa. Ilupammpma: n-
yrojibHas MUpamMuaa, TpaHu
U OCHOBaHHME IHPaAMUBI;

OoxoBast u MOJTHAS
MOBEPXHOCTh  MHPAMUJIBI;
MpaBWIbHAS M yceuEHHas
nupamMua. OJeMeHTHI
OpU3Mbl W TIHPAMHUIBL.
[IpaBunbHBIE

MHOTOTPAaHHUKH:  TIOHSATHE
[IPaBUIBHOTO

MHOTI'OIrpaHHUKaA,

AKTyaqau3upoBaTh (HaKThl
U METOJbl IUIAHUMETPUH,
peeBaHTHBIC TEME,
NPOBOAUTH AHAJIOTHH.
JaBaTp OIlpeJIeIICHUE
napauienenunena,

pacmo3HaBaTh €ro BHUJIbI U
n3y4aTh CBOMCTBA.

JlaBaTnp OIpeNcIICHUE
NHPaMUIBI, PACNO3HABATH
BUJIBI MHUpaMU/I,

¢dopmyaupoBaTh CcBOICTBa
p€bep, TpaHEell W BBICOTHI

MPaBUIHLHOM MUpaMUbL.
Haxoauts nJjomagb
MIOJTHOU u 0OKOBOI
MIOBEPXHOCTH MUPAMU/IBI.

JdaBaTh omnpeaeJeHue
yceuéHHOU nUpamMuibl,
Ha3bIBaThb €€  DJIEMEHTHI.

DopMyJIHPOBATHL TEOPEMY
0 IUIOIIA U 0OKOBOH
MMOBEPXHOCTH  MPaBUIILHOM
yceuéHHOU ApaMUbL.
Pemathb 3aJauu Ha
BBIUUCICHUE, CBS3aHHEBIC C

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-
11037/poniatie-mnogogrannika-

prizma-9282

https://resh.edu.ru/subject/17/10/

IIpuBnexars BHUMaHUE

IIKOJILHUKOB K
LICHHOCTHOMY aCIEKTy
M3y4aeMbIX Ha YpOKe
SIBJICHUH,

OpraHU30BbIBATh PAbOTY

nereit C COLMAIILHO
3HaYMMOW WHpOpMaLUerd —
o0CyX1aTh,  BBICKa3bIBaTh
MHEHHE
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npaBUibHasd nmpusma n

MpaBUIIbHAS MUpaMuJIa;
MpaBUWIbHAS ~ TPEYroJibHas
MUpaMUa W TPaBHILHBIH
TETpasdp; Ky0.
IIpencraBnenue 0
MMpaBUJIIbHBIX

MHOIrOrpaHHUKax: OKTasap,

NOoAeKadAp M HKOCcadap.
CummeTtpus B
MIPOCTPAHCTBE: CHUMMETPUS
OTHOCHUTEIILHO TOYKH,
OpsIMOiA, IJIOCKOCTH.
OneMeHTbl CHUMMETPUHM B
nupamMuaax,
napaienenuneaax,
MPaBUIBHBIX
MHOTOTPaHHUKAX.

nupamMyjamMu, a  Takke
3a1a9d  Ha  TOCTPOCHHWE
CEYCHHUM. JlaBaThb
omnpejejieHue TIPU3MBEI,

pacno3HaBaTh BUJBI IPU3M,
u300paxkaTb TPU3MBI Ha

YepTeKe.
Haxoauts II0IIAb
MONHOW Wi OOKOBOW
MMOBEPXHOCTHU IPU3MBI.
HN3yuarsn COOTHOILICHUS
Oiinepa s ymcna pédep,
rpaHeit u BEPLINH
MHOTOT'paHHUKA.

N3yuyaTh BUABI PAaBUILHBIX
MHOI'OTPaHHHKOB, ux
Ha3BaHUS W  KOJUYECTBO
IpaHEH.

HN3yuarts CUMMETPUIO
MHOT'OIPaHHUKOB.

OO0BbACHATH, KaKWe TOYKH
Ha3BIBAFOTCS

CUMMETPUYHBIMHU
OTHOCUTEJIBHO JAHHOU
TOYKH, pSAMOit 1583051
IUIOCKOCTH, 4YTO HAa3bIBalOT
LEHTPOM, OCBIO WIH
TJIOCKOCTHIO CUMMETPHH
¢buryps.

IIpuBoauTh NnpuMepsl
CUMMETPUYHBIX (QUTYyp B
apXUTEKTYpe, TEXHUKE,
MIPUPOJIE.

MopenaupoBaTb pealbHBIC
CUTyalluu Ha SI3BIKE
TEOMETPHH, HCCIIEZIOBATh




MOCTPOCHHBIE ~ MOJCIH  C
UCIIOJIb30BAaHUEM
TEOMETPUYCCKUX  TOHATHIA,
WCTIOJIb30BaTh nojobue
MHOTOTPAHHHKOB.

O6béMbI MHOTOTpaHHUKOB | [ToHsTHE 00 00BEMe. O0BEM | AKTyadm3upoBath  (daxtel | https://www.yaklass.ru/p/geometria/10- | dopmupoBaTh

9 gacoB MTHUPAMUJIBI, TIPH3MBI U Metoael tuiaHuMmerpud, | klass/parallelepiped-prizma-piramida- | yHuBepcajibHble  ydcOHbBIC
peicBaHTHBIE Teme. | obemy-mnogogrannikov-11037/kak- JEHCTBUS (JTmanocrHbIe,
O0bACHATD, kak | naiti-obem-priamougolnogo- MeTarpeIMeTHbIC,
usmepsiiorest  00béMbl  Ten, | parallelepipeda-11331 MpEJMETHBIE  PE3YJIbTAThI)
OPOBOAS ~ QHAIOTHIO  C JUSL  OCHOBHOTO  0OIIero
U3MEPEHUEM UTOIIA (e o0pa3oBaHus,
MHOTOYTOJIbHUKOB. https://resh.edu.ru/subject/17/11/ MPEEMCTBEHHOCTh c
DopMyJIHPOBATH IPOrpaMMoil  Ha4albHOTO
OCHOBHEIC CBOWCTBA obriero oopa3oBaHus
00BEMOB.
HN3yuars, BbIBOJIMTL
dopmyinl 00BEMa
HPSIMOYTOJIEHOTO
napajieNnenumnena, npU3MbI

Y TIAPAMUJIBI.
Boruucasatb 00bEM PU3MBL
Y IAPaMUABI 110 UX
JIIEMEHTaM.
IIpumensThL
pereHus
CTEpEOMETPUUECKHX 3a7ad U
ISt HAXOKICHUS
TEOMETPUUECKUX  BEJTHYHH.
MopaenupoBaTh peaybHBIE
CUTYyaIuu Ha SI3BIKE
TEOMETPUH,  HMCCJIEN0BATH
MOCTPOCHHBIE ~ MOJAEIH  C
WCTIOJIb30BaHHEM
TeOMETPUUECKUX MOHATUI

00BéM I

IToBTOpEHUE: CEUEHUS,

IToctpoenue ceueHuid B

Crponthb ceucHue

https://www.yaklass.ru/p/geometria/10-

IIpumensTh HA YpOKe
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PACCTOSHUS ¥ YTIIbI
4 gaca

MHOT'OT'PaHHHUKE.
Brlunciienne  paccTOSIHUA:
MEXIy ABYMS TOYKAMH, OT
TOYKH JI0 MPSMOM, OT TOUKH
IO  IUIOCKOCTH;  MEXKIY
CKPETIHNBAIOITIMICS
MIPpAMBIMU. Brraucnenue
YTJIOB: MEXKITY
CKPETIHNBAIOITIMICS
MIPSIMBIMU, MEXKAY TIPSIMOH 1
IUIOCKOCTBIO,  JIBYI'PDaHHBIX
YTIIOB, YTIIOB MEeXITy
TJIOCKOCTSIMH

MHOTOTpaHHHKAa  METOJIOM
CJIEIIOB.

JdaBaTb omnpeeaeHue
paccTosHUs MEXKTY
¢urypamu.

Haxoaurs paccTtosaHue
MEXKOYy napauiCIbHbIMA
IIJIOCKOCTSIMH, MCKIOY
TJIOCKOCTHIO "

napajieibHOW ed NpsAMOH,
MEXy CKpelMBaIOUIMUCS
TPSAMBIMHU.

CtpouTh JHMHEWHBIA Yromu
JIBYTpaHHOTO  yrjia  Ha
yepTe)ke MHOTOIpaHHHKA U

klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
skreshchivaiushchikhsia-priamykh-

ugol-mezhdu-priam -11302

https://resh.edu.ru/subject/17/11/

UHTEPAKTUBHBIE (opMbI
paboTBI: MHTEIUIEKTYyaIbHbIE
WTPHI, TACKyCcCHH, paboTHI B
napax " ap.;

WHUIMHPOBATH U
MIO/I/IEPIKUBATH
HCCIIEIOBATEIbCKYIO
JIEATENIbHOCTD MIKOJIBbHUKOB.

HAaXOAWTh €ro  BEJIUYUHY.
Haxoauth yrisl  Mexnay
TUTOCKOCTSIMU B
MHOTOIpaHHUKaX
OBUIEE KOJIMYECTBO YACOB 110 I[TIPOTPAMME 68 uacos
11 KJIACC
HaumenoBanne  paznena | Comeprkumoe pasnena | OCHOBHbIE Buabl | MHTEpHET -pecypchl VYder pabodyeil mporpamMMel
(TeMbI) (KOJIMYECTBO YacOB) | (TEMBI) JIEATECITLHOCTH BOCITUTAHUS
o0yJaromuxcs npu

M3y4YeHUU TeMBbl (2 ypOBHE
y4eOHBIX JIEHCTBHI)
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Tena BpaieHus
12 yacoB

Chepa wu map: 1eHTp, | AKTyajausupoBarh (akTel | hitps://www.yaklass.ru/p/geometria/ll- | ®opmupoBaTh
pamumyc, muaMeTp; Iuomaab | ¥ MeToabl ruianumerpuw, | Klass/ploshchad-poverkhnosti-tel- YHUBEPCAJIbHBIC yueOHbIC
MTOBEPXHOCTH cepsl. | peleBaHTHBIE Teme, | vrashcheniia-10442/elementy-sfery-i- | meticTBus (JTmamocTHEIE,
B3aumHOoe  pacmnonoxeHue | MPOBOAUTH aHAIOTHU. shara-uravnenie-sfery-sechenie-shara- | meranpeameTHbIe,
cdepsl u mwiockocty; | JlaBaTth onpeneaenusi | ploskostiu-9262 OpeMETHBIE  PE3YJbTaThl)
KacatelbHas IUIOCKOCTh K | chepsl M Imapa, UX LEHTPA, JUIi  OCHOBHOTO  00MIEero
chepe; mromans chepsl. | paauyca, IHaMeTpa. https://resh.edu.ru/subject/17/11/ obpaszoBanus,
Uzobpaxenne cdepsl, mapa | Onpenenasatb chepy Kax PeeMCTBEHHOCTh c
Ha twiockoctH. Cedenwus | purypy BpaICHHs MPOrpaMMOoit HAYaIbHOTO
mapa OKPY>KHOCTH. o01ero oopa3zoBaHUs

Hccaenosarb B3aUMHOE

pacnonoxeHue cdepbl U

IDIOCKOCTH, JABYX  cdep,

WLIIOCTPUPOBATH 3TO Ha

yeprekax M PHCYHKax.

DopMyTUPOBATH

ONpPEACIICHUE KacaTeJIbHOU

IJIOCKOCTH K cepe,

CBOMCTBO u MPU3HAK

KacaTesbHOM IIOCKOCTH.

3HaKoMUTBCS c

r€0JIC3MUCCKUMH  JINHUSAMH

Ha cdepe
Lunuuapuyeckas O0bsicHATDb, uTO HasbiBaroT | https://www.yaklass.ru/p/geometria/11- | Mcnonb3oBaTh
MMOBEPXHOCTh, 00pasyrolre | MUIHHAPOM, HasbiBaTh ero | Klass/ploshchad-poverkhnosti-tel- BOCIIMTATEIIbHBIC
IWIHHIPAYECKON 3JIEMEHTBHI. vrashcheniia-10442/elementy-tcilindra- | BO3MOXHOCTH  COZICpPIKAHUS
MOBEPXHOCTH, ocs | M3yuats, o0bsicHaTh, kak | ploshchad-poverkhnosti-9260 yueOHOro TpeaMeTa 4epes
THHAPHYECKOM MOJYYUTh UWIHHADP MyTEM JIEMOHCTPAIIHIO JeTSIM
noBepxHocTH.  lmnmmHnp: | BpamieHus IPUMEPOB  OTBETCTBEHHOTO,
OCHOBaHMSI M  OOKOBas | NPAMOYTOJLHHKA. https://resh.edu.ru/subject/17/11/ IpaXJAaHCKOTO  TOBEACHUS,

MOBEPXHOCTh, O0pa3yromast
M OCh; ILIOIIAAbL OOKOBOM M

BbIBOAUTDH, MCHOJIb30BATH
(hopMyIBI IS BBIYUCIICHIS

MOJIHOM MOBEPXHOCTH. | MJIOIIAAN 0oKOBOI
N3o0paxeHrne NWIMHIpPA HA | TOBEPXHOCTH UATUHAPA.
IJIOCKOCTH. Passéprtka | U3yuaTh, pacno3HaBaTh
LUJTUHApA. CeueHus | pa3BepTKy HUTUHAPA.

MIPOSIBJICHHUS YEIIOBEKOIIO0HS
1 100pocepaeYHOCTH
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UATUHApA (TUTOCKOCTEIO,
napajeabHON 28051
NEPIEHANKYIIAPHON ocH
HWINHAPA)

HN3zo0paxkats 1MWIMHAD W
€r0 CEYECHMs IUIOCKOCTEBIO,
MPOXOJISIIECH Yepe3 ero och,
MapajyIeNbHON WA
MIepIEeHIUKYIIPHON OCH.
Haxoputp mmomaau 3THX
CEYECHU.

MogaeanpoBarhk peanbHble
CUTyaluu Ha A3BIKE
TEOMETPHH, HCCIe0BaTh
IIOCTPOCHHBIE  MOJENIU C
HCIIOJIb30BaHUEM
F€OMETPUYECKUX TOHIATUN

Konuueckast mMOBEpXHOCTb,

oOpa3yoiiue KOHHUYECKOH
MTOBEPXHOCTH, 0Ch u
BepIIHA KOHUYECKOI
MTOBEPXHOCTH. Komnyec:
OCHOBaHME W  BEpIIHHA,
oOpa3yromas u 0Cb;
IUIOIAJIb OOKOBOM u
MIOJTHOM IIOBEPXHOCTHU.
VY ceuéHHbIi KOHYC:
oOpa3yrolue W  BBICOTA,;
OCHOBaHMSI ©  OoOKoOBas

[TOBEPXHOCTb.
Uzo0pakenne KoHyca Ha
IIJIOCKOCTH. PasBépTka

KoHyca. CeueHus KOHyca
(TLTOCKOCTEIO,
NnapajjieIbHONH OCHOBAHUIO,
u TUIOCKOCTHIO,
MPOXOAIIeH yepes
BEPILIUHY)

OO0bsSICHATL, Kakoe TeJo
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaThb  €ro
JJIEMEHTHI.

HN3yuatb, 00BSACHATH, Kak
MOJYYUTh KOHYC MYyTEM
BpaIeHNsI MPSIMOYTOJIBLHOTO
TpEYroJabHHUKA.
H300paxkaTh KOHYC M €ro
CeueHHs IUIOCKOCTBHIO,
NPOXOJSIIEA Yepe3 OocCh, U
IJIOCKOCTBIO,
NEPIEeHIUKYIAPHON K OCH.

H3zyuars, pacno3HaBaTth
pa3BEPTKY KOHYcA.

BBIBOAMTH, UCIIOIL30BaTh
(hopMyITbl IS BBIYMCIICHUS
IUIOLIA N 0OKOBOI
TTOBEPXHOCTH KOHYyca.
Haxoauthb IJI0LIa U
CCUCHUH, MIPOXOISAIINAX

Yyepe3 BEepIINHY KOHyCa WIH
MIEPICHIUKYISIPHBIX €ro

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-
vrashcheniia-10442/elementy-konusa-
ploshchad-poverkhnosti-9261

https://resh.edu.ru/subject/17/11/

AKTUBHPOBATH yuebHo-
NI03HABATEIILHYIO
JIeSTEIILHOCTh 00yYarOIHXCs;
BBICTpaUBaTh
00pa3zoBaTeNpHBIN  MpOIleCC
C y4EéTOM HWHIMBHUIYaTbHBIX
BO3PACTHBIX,
HICUXOJIOTHYECKUX "
(hU3HOIOTUYECKUX

0COOCHHOCTEH 00yJatonIuXCs
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ocu. OOBSICHATH, Kakoe
TEJI0 Ha3bIBACTCA
YCEYEHHBIM KOHYCOM.
HN3yuyarb, 00BSICHATH, Kak
ero MIOJIyYUTh MyTéM
BpallCHUsl MPSAMOYTOJIbHOU
Tpaleuuu.

BeiBoauTH, [IPUMEHSITH
(dhopMyy IS BBIYHCICHUS

IUIOIIAH 00KOBOM

IIOBEPXHOCTU  YCEUYEHHOIO

KOHYCa.
KomOuHanus ten BpamieHus | AKTyaiausupoBarb daktel | https://resh.edu.ru/subject/17/11/ IpuBiekaTh BHUMaHUE
u MHOI'OIpaHHUKOB. | © MCTOABLI IIJIAHUMCTPUH, IIKOJIbHUKOB K HE€HHOCTHOMY
MHororpaHH1K, ONNMCAaHHBINA | peJIEBaHTHBIE TEME, aCIIeKTy U3y4aeMbIX Ha YPOKE
okoino  cdepsl;  cdepa, | IPOBOIUTH aHATIOTHH. SIBJICHUI,
BIIMCAaHHAsi B MHOTOIPaHHUK | Pemarh OpraHH30BbIBaTh PabOTY

WJIK B TCJIO BpallCHUA

CTEPEOMETPUIECKHUE 3a/1auH,
CBsI3aHHBIE c TelaMu
BpallleHus, MTOCTPOCHUEM
CEYEHU TeJl BpallleHMs],

C KOMOHWHAIASIMU Tell

BpallleHHs u
MHOTI'OIr'paHHUKOB Ha
HaXO0XJACHUE
TFE€OMETPUYECKUX BEIHYMH.
Hcnoab3oBath npu
peurenun
CTEPEOMETPUUECKUX  3a7ad

MIIAaHUMCTPUICCKUC q)aKTI)I
n METOABI 3aga4un Ha

BBIYHCIICHHE u
JI0Ka3aTeNbCTBO.

MopenupoBath pealnbHbIC
CUTyaLluu Ha A3BIKE

reoMCTpUH, HCCJIEA0BATH

JeTen C COLIMAIIBHO
3HauYuMoOW wuHpOpManuen —
00CyX1aTh, BBICKa3bIBaTh
MHEHHE



https://resh.edu.ru/subject/17/11/

MIOCTPOCHHBIE  MOJEIHU C
HCTIONTb30BaHUEM
reOMETPUUYECKUX MOHITHI

OO0BEMBI Tel
5 gacoB

[Tousitue 00 00BéMe.
OcCHOBHBIE CBOMCTBa
00BEMOB TEI. O0BéM

OWIMHApa, KoHyca. OO0BEM
mapa v miomaas chepsl

AKTYaJIM3UpoBaTh (aKTHl
U METOoAbl IUIAHUMETPUH,

peTeBaHTHBIC TeMe,
TPOBOJUTH aHAJIOTUH.
BbiBoANTH, MCHOJB30BATH
thopmyIter 00BEMOB:
TIPU3MBI, [WJIHHAPA,
nupamMuabl, KOHYCAa,

YCEUEHHONH NHUpPaMHIbl U
YCEUEHHOT0 KOHYCa.
Pemats
CTEpEOMETPUUECKUE 3a/1a4H,
CBSI3aHHbBIE C BBIYUCICHHEM
00BEMOB. @OpMYJIMPOBATH
olpeJiesIeHHe 1IapOBOTO
CerMEHTa, IIapoBOro CJo,
LIapOBOT'0 CEKTOPA.
[pumensaTs GopMyibl A

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-
10440/kak-naiti-obem-tcilindra-9284

https://www.yaklass.ru/p/geometria/11-

klass/nakhozhdenie-obemov-tel-

10440/kak-naiti-obem-konusa-9287

https://www.yaklass.ru/p/geometria/11-

klass/nakhozhdenie-obemov-tel-

10440/kak-naiti-obem-shara-9289

https://resh.edu.ru/subject/17/11/

MNuunmuuposats 1
MOJIEPKHUBATh
HCCIEI0BATEIBCKYIO
JEATENBHOCTD MIKOJIBbHUKOB;
OpraHU30BHIBATH MIECTBO
MOTHBHPOBAHHBIX 51
S3PYAMPOBAHHBIX  YYalIUXCs
HaJ WX HEYyCIEBAOIUMHU
OJHOKJIACCHUKAaMU

HaXO0KIECHUS 00BEMOB

IIapPOBOTO CEerMeHTa,

IAPOBOTO CEKTOPA
IMTomgoOHbIE Tena B | Pemathb https://resh.edu.ru/subject/17/11/ [puBiiekaTh BHUMaHUE
HPOCTPAHCTBE. CTEPEOMETPHICCKHE 3a/1a4H, IIKOJIbHUKOB K LIEHHOCTHOMY
CooTHOLICHHS MEXIy | CBS3aHHBIE C 00BEMOM MIapa aCIeKTy M3y4aeMbIX Ha yPOKE

IJIONIaAsIMU TIOBEPXHOCTEH,
00BbEMaMH OL00HBIX TEI

U IUIOIIAJbI0 chepsl.
MogaeanpoBarh peajbHbIE
CUTyaluu Ha S3BIKE
TeOMETPHH,  HCCIEIOBaTh
IIOCTPOCHHBIE  MOJENN C
HCHOJIb30BaHUEM

TFEOMETPUYECKUX TOHSATHH.
AKTyaIu3upoBaTh (aKThI
U METOIbl IJIAHUMETPHH,

SIBJICHUH,
OpPraHU30BBIBATH PAOOTY

JeTei C COIIMAJIBHO
3HaYMMOW WHpOpManuen —
00CcyXmaTh, BBICKa3bIBATh
MHEHUE;

-UCIIOIb30BaTh
BOCIIMTATENbHEIE
BO3MOJKHOCTH  COJICPIKaHHUS
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pEJIeBaHTHBIC TeMe,
MIPOBOJINTH aHAJIOTHH.
Pemats crepeomerpuueckue
3aJ1auH, CBSI3aHHBIC c
COOTHOIICHHEM OO0BEMOB U
MTOBEPXHOCTEH  MOJOOHBIX
TEJ B IIPOCTPAHCTBE.
MogaeanpoBarbk peanbHble
CUTYaIun Ha SI3BIKE
TEOMETPHH,  HCCIENOBATh
IIOCTPOCHHBIE  MOJENIU C
HCTIONTb30BaHUEM
T€OMETPHYECKUX MTOHITHN

y4eOHOro mpeaMera uepes

JIEMOHCTPAIINIO JIETSIM
MIPUMEPOB  OTBETCTBEHHOTO,
TPaXJAHCKOTO  IOBEJCHUS,

MIPOSIBJICHUS YCIIOBEKOIIIOOUS
u 100pOCepaecTHOCTH

BekTopsl U KOOpAMHATHI B
IIPOCTPAHCTBE
10 gacoB

BekTop Ha miIockocTM U B
npoctpancTBe. CIOXXEHHE U
BBIYUTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha
YUCIIO. Paznoxenue
BEKTOpa o TpéM
HEKOMILIAHAPHBIM
BEKTOPaM.

Hnapajuleienunena.
Pewienue 3agau, cBsi3aHHBIX
C TPUMEHEHHEM IPaBUII
JIEUCTBUH C  BEKTOpPaMHU.
[IpssmoyronbHast ~ cuctema
KOOPAMHAT B MIPOCTPAHCTBE.

IIpaBuno

Koopaunatsl BEKTOpa.
[Ipocreitmme  3agaum B
KOOpJMHATaX. YTOJI MEXAy
BEKTOPAMHU. Ckanspaoe
MIPOM3BE/IEHHE  BEKTOPOB.

Brluucnenue yrioB Mexmy
OPSIMBIMU U TLTIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN

METOJ pu pelieHun

AKTyaJM3upoBaTh (HaKThI
U METOAbl IUIAHUMETPHUH,
pEJeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.
OnepupoBarb  MOHSITHEM
BEKTOp B IPOCTPAHCTBE.
DopMyIHPOBATH IIPABUIO
napajuieNienunesaa npu
CIIOKEHUHU BEKTOPOB.
CkinaabiBaTb, BBIYUTATH
BEKTOPHI, YMHOXATh BEKTOP
Ha YHCIIO.

HN3yuyatp OCHOBHBIE
CBOMCTBA ATUX OMNEpPALUA.
JaBaTb OnpelecHue
NPSIMOYTOJIbBHOM ~ CHCTEMBI
KOOPAMHAT B MPOCTPAHCTBE.
Bripazuts KOOPAMHATHI
BEKTOpa 4epe3 KOOPAMHATHI
€ro KOHIIOB.

BbiBOAUTH, HCHOJIB30BATH
dopmyny mMHBI BEKTOpa U
paccTosiHus MEXIY

https://www.yaklass.ru/p/geometria/11-
klass/vektory-v-prostranstve-deistviia-
s-vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-
prostranstve-9286

https://resh.edu.ru/subject/17/11/

IIpuBnexars BHUMaHUE
IIKOJFHUKOB K LIEHHOCTHOMY
aCIEeKTy M3y4aeMbIX Ha ypOKe
SIBIICHUH,

OpraHU30BBIBATH PAOOTY
nerei C COLIMAIBHO
3HauYuMOW wuHpOpManuen —
00CcyX1aTh, BBICKA3bIBaTh
MHEHHE;
-IPUMEHSTH Ha
WHTEPAKTUBHBIE
paboTHI: HWHTEIIEKTYyalIbHbIE
UTPHI, JTUIAKTUYECKUH
Tearp, JUCKyccuu, paboTbl B
napax u Jp.;

ypoKe
(hopmbI
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TeOMCTPUUCCKUX 3a1a4

TOYKAMU. Beipaxath
CKaJsIPHOE  IPOMU3BEACHHE
BEKTOPOB uepes UX
KOOpJWHATBI,  BBIYHUCIATH
yron MEeXIy IBYMS
BEKTOPAMH, IBYMS
MIPSIMBIMHU.

Haxonute yrom Mexnay
OpsIMOM U IUIOCKOCTBIO,
yroiu MEXIY IBYMS
IJIOCKOCTSIMHU
AHAJINTUYCCKAMHA
METOJAMH. BoIBOaUTD,
HCIO0/b30BaTh  (hopmyay

pacCcTodHusA OT TOYKH [0
TIJIOCKOCTH

[ToBTOpenue, o6o6menue u | OcHoBHBIE (urypsl, daktsl, | Pemars npocreiime | https://resh.edu.ru/ Hcnonb3oBaTh
CHCTEMAaTH3AINs 3HAHUI TEOPEMBI Kypca | 3aqaun  Ha  HAXOXKICHHE BOCIIUTATEIbHBIE
7 yacoB TUTAHUMETPHUH. 3amaun | Q- 5 YIJI0B B | https://www.yaklass.ru/ BO3MOYKHOCTH  COJIEpKaHHUS
IUITAHUMETPUU M METOJIbI UX | TEOMETPUUYECKUX (QUTypax, y4eOHOro TpeaMera uepes
pelIeHus.. OCHOBHBIE | IPUMEHSTD TEopeMy JIEMOHCTPAIIUIO JETSIM
¢urypsl, ¢aktel, Teopemsl | [Iudaropa, TEOPEMBI MPUMEPOB  OTBETCTBEHHOTO,
Kypca CTEPEOMETPHH. | CHHYCOB M KOCHHYCOB. IPaXJaHCKOTO  TIOBEICHHMS,
3amaun  crepeomerpun W | HaxoauTh TUIOIIA/Th HPOSIBJICHUSI YEIIOBEKOITIOOUSI
METOJIbI UX PEIICHUSI MHOTOYTOJIbHUKA,  KpyTa. 1 100pOCEePICUHOCTH;
Pacno3HaBath  10J00HbBIC -[IPUMEHSTH Ha ypoKe
burypsi, HaXOJIUTh MUHTEPAKTHBHbIC hopmbr
OTHOIIEHHUS JUTHH 7 paboThl: HHTEIUICKTyaJIbHbIE
IUIOILIAEH. WTPBI, IUIAKTHYECKUN
Hcnoan3oBarh npu TeaTp, AUCKYCCHH, PaboThl B
pelIeHu mapax u Jip.;
CTEPEOMETPHIECKHX  3a/1ad
(bakTh I/I METO/IbI
UITAHUMETPHU

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 yaca



https://resh.edu.ru/
https://www.yaklass.ru/

PABOYASI TIPOTPAMMA YYEBHOI'O KYPCA «BEPOSITHOCTBb U CTATHCTHKA»
MNOSACHUTEJIBHAS 3AIIMCKA

VYuebublii Kypc «BeposTHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS SIBIACTCS MPOAOIKEHHUEM U Pa3BHTHEM
OTHOMMEHHOTO Y4eOHOro Kypca 0a30BOr0 YpOBHSI OCHOBHOTO 0O0mIero oOpa3oBaHus. YUeOHBI Kypc
npeaHasHadeH i (OPMHUPOBAHUS y OOYYArOUIMXCS CTATHCTUYECKOH KYJIBTYpPBHI M TIOHUMAHUS POJIM TEOPUH
BEPOATHOCTEH KaK MaTeMaTHYECKOTO MHCTPYMEHTA JUIS M3YYEHHS CITyJalfHBIX COOBITHI, BETMYMH U ITPOIIECCOB.
[Ipn w3ydyeHun y4yeOHOro Kypca oOOramaroTcs MPEICTaBICHUS OOYHYaIOMIMXCA O METONaX HCCIeOBaHUS
M3MEHYMBOTO MHpPa, Pa3BUBAETCS MMOHUMAHHE 3HAYUMOCTH M OOIIHOCTH MaTEMaTHYECKHX METOHOB ITO3HAHHS
KaK HEeOTHEMJIEMOH YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI.

Conepxanre y4eOHOTO Kypca HallpaBJICHO Ha 3aKpelIeHue 3HaHWM, TIOyUYeHHbBIX IPU U3yYeHHUH Kypca Ha
YPOBHE OCHOBHOTO O0IEro oOpa3oBaHWs, M Ha pa3BUTHE MPEICTABICHUI O CIydalHBIX BEJIMYMHAX H
B3aMMOCBS3AX MEXKIy HUMU Ha BaXXHBIX IPHMEpax, CIOXKEThI KOTOPBIX IMOYEPITHYTH U3 OKpY’Karomero mupa. B
pesyibpTaTte y oOydaromuxcs OOJDKHO copMUpOBaThCS TNpeAcTaBieHHE O Hanboliee YNOTPEOWTENBHBIX H
O0IIMX MaTeMaTUUYECKUX MOJEISX, UCTIONB3YEeMbIX JISi ONMUCAHUS aHTPOIIOMETPUYECKUX U JAeMOrpaduiyecKux
BEJINYMH, TOTPEIIHOCTEN B PA3IMYHOIO POJia M3MEPEHHUSX, JUTUTEILHOCTH 0e30TKa3HOW PabdOThl TEXHHYECKUX
YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBIICHUI M TPOIIECCOB B OOIIECTBE.

B cooTBeTcTBHM C yKa3aHHBIMHU LIETSIMH B CTPYKTYpe yueOHOTro Kypca «BeposSTHOCTh W CTATHCTHKA» IS
YPOBHS cpegHero oOmero oOpa3oBaHus Ha 0a30BOM ypOBHE BBINCJICHBI CIEAYIONIHE OCHOBHEIC
cozpepxarenbHble TUHAN: «CiydaiiHble COOBITHS M BEPOSTHOCTNY, «CirydaiiHble BETMYMHBI M 3aKOH OOJBIINX
YHCEI».

Baxnyto yacTh yueOHOTO Kypca 3aHUMaeT U3yYeHHE TEOMETPHUYECKOT0 M1 OWHOMHUABFHOTO Pacipe/ieieHui
Y 3HAKOMCTBO C MX HETPEPHIBHBIMU aHAJIOTAMH — ITOKA3aTEeIbHBIM W HOPMaJIbHBIM pacIpe/IeICHISIMHU.

Conepxanve nuaH «Ciy4aiiHble COOBITHSI M BEPOSTHOCTH» CIIY’)KUT OCHOBOW it (hOPMHPOBAHHUS
MPEJICTABICHUI O PaCIPEEIEHNN BEPOSITHOCTEN MEXKY 3HAUEHUSAMU CIyYaiHbIX BEJIUYMH, @ TAKXKE dTa JIMHUS
HeoOxoauMa Kak 0a3a Juis W3ydeHus 3aKoHa OONBIINX YHceld — PyHIaMEeHTaIbHOTO 3aKOHA, NEHCTBYIOMIETO B
Mpupone M OOIECTBE W HMMEIOIIEro MaTeMaTH4eckyio ¢opManmm3anmuto. CaM 3aKoH OONBIIMX YHCEI
npeaiiaracTcsa B 03HAKOMUTEIbHOMN Q)opMe C MUHUMAJIBHBIM HCITIOJIb30BAHUEM MAaTEMATHYCCKOI'O q)OpMaJ'II/ISMa.

TCMBI, CBA3aHHBIC C HCIIPEPLIBHBIMU CJIy‘IaP'IHBIMI/I BCJIIMYMHAMU, aKIICHTUPYIOT BHUMAHUC 06yqa}0m1/1x05{
Ha ONMCAHMM M U3YyYEHWU CIyYalHBIX SBJICHUN C MOMOIIbIO HENpPEepbIBHBIX (QyHKIMHA. OCHOBHOE BHHUMaHHUE
yIIeNsIeTCs TOKa3aTeIbHOMY W HOPMAallbHOMY pacIipe/iefieHHsIM, P 3TOM TPEAIoNaraeTcss 03HaKOMHUTEIBHOE
W3yueHHEe MaTepuana 6e3 JoKa3aTeNbCTB MPUMEHSIEMBIX (DaKTOB.

OOmiee 4ncio 4yacoB, PeKOMEHJOBAaHHBIX AJIS1 M3Y4eHHs yueOHOro Kypca «BeposATHOCTh U CTaTHCTUKA») —
68 gacos: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kiracce — 34 gaca (1 gac B Hezeo).

COJAEPKAHUE OBYYEHMUSA

10 KJIACC

[IpencraBnenne AaHHBIX C TOMOINBIO Tabmui u auarpamMm. CpemHee apudMeTHUECKOe, MeraHa,
HauOoJIbllIee ¥ HAUMEHbIIIEe 3HAUEHUS, pa3Max, AUCIIEPCHUs U CTAaHJAPTHOE OTKJIIOHEHHE YHUCIOBBIX HAOOPOB.

CrnyyaifHple SKCIEPUMEHTH (OMBITHI) M CIIydallHble COOBITHS. OJEMEHTapHbIE COOBITHUS (MCXOIBI).
BeposiTHOCT City4aifHOTO COOBITHS. baM30CcTh YacTOThI W BEpOSATHOCTH cOObITHH. CilydaliHbIE OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTApPHBIMH COOBITHSMH. BepoATHOCTH COOBITHII B OIBITax C PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMHU.

Omnepaunu Haj COOBITHAMH: TepecedeHue, OObeIMHEHHE, NMPOTHBOIOJIOXKHBIE COOBITHS. JlHarpamMmel
Oiinepa. dopMyiia CIIOKEHUS BEPOSTHOCTEM.

VYciioBHas BepOSITHOCTh. YMHOXEHHE BepoATHocTe. JlepeBo ciydaitHoro jskcnepumeHTta. Dopmysa
MOJTHOH BeposTHOCTH. He3aBucumble cOOBITHSL.

KomOunaropHoe mpasuino ymHoxenus. [lepecranoBku u Qakropuan. Yucno coueranuii. TpeyroabHUK
[Nackans. ®opmyna OuHoma HeioToHa.

bunapuslii ciywaiiHBI ONBIT (WMCHBITAaHUE), ycmex W Heyaadya. HesaBucumbie wucnbiTanud. Cepust
HE3aBHCHUMBIX HCIBITAaHUH 10 TIepBOro ycnexa. Ceprs HE3aBUCUMBIX UCIIBITaHUIN bepHymm.

Crnydaiinas BenuumHa. Pacmpenenenme BeposiTHocTedd. Jlmarpamma pacmpenencHus. [Ipumepsr
pacrpe/ielieHHid, B TOM YHCIIE, TEOMETPHYECKOE M OMHOMHUATBHOE.

11 KJIACC
YucoBsie XapaKTCPpUCTHUKHU CHy‘lafIHBIX BCJIMYMH: MAaTCMATUYICCKOC OKHUIAHUC, TUCIICPCUA U CTAHAAPTHOC
OTKJIOHCHHC. HpI/IMepBI MIPUMCHCHUA MAaTEMATHYCCKOro OXHWJAaHWsA, B TOM YHUCJIC B 3aJadax M3 ITOBCETHEBHOM



KU3HH. MareMmaTudeckoe OKHIaHWe OWHAPHOW CITy9alHON BENWYMHBI. MaTeMaTHdecKOe OXXKHIAHUE CYMMBI
CIIy9allHBIX BENWYMH. MaTeMaTHYecKoe OXUJaHWe W JHUCIEPCHS TEeOMETPHUYECKOTO0 W OWHOMHAIBLHOTO
pacnpeneneHuil.
3aKoH OOJBIINUX YUCEI U €TO POJIb B HAyKe, MPUPOJIC U 001IecTBe. BRIOOPOYHBIH METOI UCCIICIOBaHUH.
[Ipumepsl HeNpephIBHBIX CIy4YalHBIX BenW4uH. [lOHATHE O IUTOTHOCTH pacIpeneNeHns. 3aaadd,
MNPUBOJSIINE K HOPMAJIBHOMY pacipeneseHuto. [IoHsTie 0 HopMaabHOM pacipeaeIeHUn.

NPEAMETHBIE PE3YJIbTATDI

K xonity oOydaenus B 10 kiacce 00y4aromuiics NOTYUHT CIETYIOIINE TTPEAMETHBIE PE3YIIbTATHI:

YUTaTh U CTPOUTH TAOJIMLIBI U TUATPAMMBI;

OIIEpUPOBaTh TMOHATHAMH: CpefHee apupMeThdyecKkoe, MeauaHa, HauOoJjbllee, HauMEHbIee 3HAYCHUE,
pa3mMax MaccuBa YHCIOBBIX JaHHBIX;

OIIEpPUPOBaTh IOHATHUAMH: CIIyYallHbIM 3KCIEpUMEHT (ONBIT) WU Cly4ailHOe COOBITHE, 3JEMEHTAapHOE
coOBITHE (3IEMEHTAPHBIM UCXO0[) CIIyYaHOTO OIBITa, HAXOAUTH BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMH
CITy4allHbIMH COOBITHSIMH,

HaXOIUTb U CPABHUBATh BEPOSITHOCTU COOBITHI B M3YYCHHBIX CIIyYallHBIX 3KCIIEPUMEHTAX; HaXOIUTh U
(hopMympoBaTh COOBITHS: TEpecedeHne U OOBeAWHEHWE MAaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE
JAHHOMY COOBITHIO, TTOJIb30BaThCSI IMarpaMMamu Diiiepa U GOPMYJIOH CIIOXKESHHUS! BEPOSITHOCTEH TIPU pelICHUH
3ajad;

OIIEPUPOBATh IOHATHUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIC COOBITHSA, HaXOIUTh BEPOSTHOCTH C
MTOMOIIbIO TIPAaBUJIa YMHOXKEHHS, C TIOMOIIBIO IepeBa CIy4aifHOTO OIbITa;

OPUMEHITh KOMOMHATOPHOE NPABWJIO YMHOXXEHHS TIPH DPEIICHWH 3a]la4; OINEepUpOBATh MOHITHUIMU:
UCTBITAHUE, HE3aBUCUMBIC UCTIBITAHUS, CEPHsI UCIIBITAHUN, yCIIeX M HeyAada, HAXOAUTh BEPOSITHOCTU COOBITUIH
B CEpUM HE3aBHCHUMBIX MCIBITAHUH J0 TMIEPBOTO yCIleXa, HAXOAUTh BEPOSTHOCTH COOBITHH B CEPUN HMCIIBITAHUI
bepnymu;

ONEpUPOBaTh MOHATHAMHU: CIOy4daiHas BENWYMHA, paclpelesieHHe BEpOATHOCTEH, Juarpamma
pacrnpeneneHus.

K koniy oOyuenus B 11 kjiacce 00y4aronuiicst IOJIYYUT CIEAYIONINE MPEIMETHBIC PE3yIbTaThI:

CPaBHUBATb BEPOATHOCTH 3HAYECHUN CIy4alHONH BEJIMUYMHBI 110 PACHPENCICHUI0 WIA C I[OMOIIBIO
arpamu;

ONEPUPOBATh TIOHATHEM MAaTEeMaTHYeCKOr0 OXHIAHWS, NPUBOJIUTH TPHUMEPHI, KaKk MPUMEHSETCS
MaTeMaTHYEeCKOe OXKHMJaHHE CIy4dailHON BeJWYMHBI HaXOJWUTh MAaTeMaTH4YeCKOe OXHUAAHHWE TI0 JaHHOMY
pacrpeeseHuo;

HUMETb NPEACTaBICHHE O 3aKOHE OOJIBIINX YHCET;

UMETh MIpeICTaBIEHUE 0 HOPMaJIbHOM pacIpeJelIeHUN.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
HanmenoBanwme pasmena | Comepxumoe pasmena (Tembl) | OCHOBHEIE Buzbl | UHTEpHET -pecypch Yuer pabodeld TPOrpaMMBbI
(Temsbl) (KOJIMYECTBO YaCOB) JISATEIILHOCTA O0YYaroIIuXCs BOCTIMTAHUS

NpH  U3YYCHUU TEeMHl (a

YpOBHE YI€OHBIX IEHCTBHI)

IIpencrasnenne manubix W | [IpeacraBnenue manusix ¢ | M3BiaekaTh mHopmamuio u3 | https://resh.edu.ru/subject/51/10/ | ycraHaBauBaTh TOBEPUTEIBHBIC
omycaTeIbHas CTATHCTHKA MIOMOIIIBIO Ta0IHI u | Tabmmig " IHArpamMM, OTHOIICHUH MEXIY YYUTEIeM
4 qaca JHarpaMMm. Cpennee | HCHOJB30BATH TaONMUIB | u YYCHUKAMH,
apudmMeTHIecKoe, MeIuaHa, | AUarpaMmel TSt CIIOCOOCTBYOIINX
HauOoJNbIIee W HAMMEHBIIEE | MPEICTABICHUS MIO3UTHBHOMY BOCHPHUSATHIO
3HAYCHHS, pa3Max, | CTaTHCTHYECKUX JTAHHBIX. ydamuMucs — TpeOOBaHWH U
JHCTIepCHs, crannaptaoe | Haxonurs OIUcaTeIIbHBIC pOCKO y4HTENs, aKTHBU3AINU
OTKJIOHEHHE YHCIIOBBIX | XapaKTePUCTHKH JIAHHBIX. ux HI03HABATEIBHON
HabOpOB BouiiBUraTh, KpPUTHKOBATH JeATeTHOCTH
TUNOTE3Bl O  Xapakrepe
CITy4ailHOM W3MEHYMBOCTU H
omnpeAeNsomuX e€ pakropax
Cnyuaiinble OIIBITHI u | CiiyqaiiHele  sKcnepuMeHTH | Boigeasste Ha  mpumepax | https://resh.edu.ru/subject/16/ IPUBJIIEKATh BHUMAHUE
CllydaiiHble COOBITHS, ONBITHI | (OMBITBI) W Cly4allHbIC | ClydailHble  COOBITHS B IIKOJIbHUKOB K I[IEHHOCTHOMY
c PaBHOBO3MOXKHBIMH | COOBITHSI. DJieMEeHTapHbIC | OMMCAHHOM CITy4aiiHOM aCIeKTy M3y4aeMbIX Ha YpOKe
3NIEMEHTAPHBIMHU UCXOJaMHU COOBITHS (ucxompl). | ombITE. SIBJICHUH,
3 yaca BeposiTHOCTB ciyyvaitHoro | PopMyJIMpOBaTL  yCIIOBUS OpraHHU30BEIBaThH paboTy Aerel
COOBITHSI. BeposiTHOCTH | TIpOBEICHUSI CITy4aifHOTO C COIMAJIBHO 3HAYMMOI
COOBITMII B ONBITAX  C | ONBITA. uHdopmanmeni — 00CyXIars,
PaBHOBO3MOXKHBIMH Haxoauts BEPOSTHOCTH BBICKa3bIBATh MHECHHE
AIIEMEHTAPHBIMU COOBITUSAMH. | COOBITUH B ONBITaX  C
[IpakTiueckas padora PaBHOBO3MOXHBIMHU
UCXOIaMH.
MoaeaupoBaTb  ONBITHl  C
PaBHOBO3MOXKHBIMH

SJICMCHTAPHBIMU HCXOJaMU B
Xone HpaKTI/I‘lCCKOﬁ pa60TBI

Omeparii  HaJlT COOBITHIIMH,
CJIO’)KEHUE BEPOSTHOCTEN
3 yaca

Omnepanyu HaJl COOBITHUSIMU:
repecedyeHne, OOBEeITUHEHUE
COOBITHH, MPOTUBOMOIOKHBIE

Hcnoan3oBaTh  JauarpamMMbl
Ditnepa u CJIOBECHOC
ONHMCAaHUE  COOBITHHA  JIs

https://resh.edu.ru/subject/16/

IIpoexkTupoBaTh

u

KOHCTPYHPOBAaTh COLMATBHYIO

cpeny  uis

Pa3BUTUA



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

COOBITHSL. Huarpammsbl | GOpMYITHPOBKU u oOyyaromuxcsi B CHCTEME
Otinepa. @opMmyna CIOXKEHHUS | H300paKeHUS] OObEIMHEHUS 00pazoBaHus;
BEPOATHOCTEM TepeceveHust COOBITHIA. WHUIUUPOBATH U
Pemarnb 3aaa4u c NOJICP’KUBATD
WCTIONB30BaHUEM  (OPMYJIIBI UCCIIEI0BATEIILCKYIO
CJIO’KEHHSI BEPOSITHOCTEH JESITENbHOCTD IIKOJbHUKOB
VYcnoBHast BEPOSATHOCTD, | YCIIOBHAS BEPOATHOCTh. | PemiaTh 321241 Ha | https://resh.edu.ru/subject/16/ Hcnonb30BaTh
JIepeBO CIIy4allHOTO OIbITa, | YMHOXKEHHE  BEPOSATHOCTEH. | HAXOXKIEHHE  BEPOSTHOCTEH BOCITUTATENbHBIE BOBMOKHOCTH
¢dhopmyna nonHOU | [lepeBo CIIy4allHOTO | COOBITHI, B TOM  4YHCIIE CoJlepKaHUs y4e0HOT0
BEPOSITHOCTU U | OKCIICpPUMEHTA. ®opmMyna | yCIOBHBIX € IIOMOLIBIO npeamera qyepe3
HE3aBUCHMOCTB COOBITUH MOJTHOM BEPOSITHOCTH. | JiepeBa CIyYailHOTO OIIBITA. JEMOHCTPALIUIO JETIM
6 yacoB HeszaBucumsie coObITHS Onpenensitb HE3aBUCUMOCTD pUMEPOB OTBETCTBEHHOTO,
coOpiTnii MO0 (hopMyne # 10 TPaXXTaHCKOTO MTOBE/ICHUS,
OpraHu3alyu CITy4aifHOTO OPOSIBIICHUS YEJIOBEKOIIOOUS U
OTbITa J00pocepIedHOCTH
DneMeHThl KOMOMHATOPUKH KomOunaropHoe npaswio | Mcnoas3oBaTh npaBwuio | https://resh.edu.ru/subject/16/ WHUAIMHPOBATH U
4 yaca yMHOXXeHUsI. [lepecTaHOBKY U | yMHOXKEHHS ISt NOJ/ICPKUBATD
(baxtopua. Yucno | mepeuncnenus coObiTHii B | https://resh.edu.ru/subject/51/ UCCIIEI0BATENILCKY IO
COYETaHUH. TpeyroiapHUK | cydaitHOM OIIBITE. JIESITEIIBHOCTD IIKOJIbHUKOB;
[Nackans. ®opmyna OuHoMma | Iloab3oBaThest Gopmynoil u aKTHUBUPOBATH y4eOHO-

Hrrorona

TpeyrosbHUKOM [lackamnst s

IMO3HABATCJIbHYIO JACATCIIBHOCTD

OIpEeIeICHUS qycia 00y4aroIInXCsE;
COUYETaHNH
Cepum  mocnenoBaTenbHBIX | buHapHBId ciydaitHeiii onbIT | PazouBath cnoxHble | https://resh.edu.ru/subject/51/ pean30BbIBATH CHCTEMHO-
UCTIBITAHUI (AcTibITaHHE),  yCmeX W | OKCIIEPHMEHTHI Ha OTJICIbHBIC JEATENLHOCTHOTO TIOJXOA B
3 4aca Hey/ava. HesaBucuMebie | HCIIBITAHUSI. OpraHHu3aIiu
UCITBITAHHS. Cepusi | OcBanBaTh NOHSITHS 00pa3oBaTeIpHOrO0  Impoiecca,
HE3aBUCHUMBIX HCIIBITAHHUIA JIO | HCIIBITAHUE, cepust KOTOPBI obecrieunBaeT
[EepPBOroycrexa. Cepusi | HE3aBHCHMBIX HCIIBITAHUIA. (bopMHpOBaHKE TOTOBHOCTH K
HE3aBHCHUMBIX ucnbiTanuii | [IpuBOANTH NpUMeEPBI ceprii CaMOpPa3BUTHIO u
Bepuymn. [pakTuueckasi | HE3aBUCUMBIX  HCIIBITAHHH. HEIpPepHIBHOMY 00pa30BaHHUIo;
pabora ¢ wWcrHogb30BaHKEM | PemiaTh 3agaudM Ha TOKCK

QJICKTPOHHBIX Ta6J'II/ILI.

BEPOATHOCTEH COOBITHIA B
CEpHH UCTIBITAHUH JI0 TIEPBOTO
ycmexa u B cepusax
WCTIbITaHUN bepHyuiu.



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

HN3yuarts B xozxe
NpaKTHYeCKO padoThl C
HCTIOJIb30BaHUEM
3IIEKTPOHHBIX TabIHII
BEPOSITHOCTH  COOBITHH B
cepusix HE3aBUCHMBIX
WCTIBITAHUI
Crnyuaiinpie  BeawuuHbl W | CrydaitHas BennunHa. | OcBanBaThL nousitus: | https://resh.edu.ru/subject/51/ Hcronb30BaTh
pacrnpeneneHus Pacnpenenenune ciyvaiiHas BEJIMYMHA, BOCIIUTATEIbHBIE BO3MOKHOCTH
6 yacoB BeposiTHOCcTe.  Jl[marpamma | pacnpeznesieHue, Tabmna coepKaHus y4e0HOTO
pactnpenenenus. Cymma ¥ | pacmpefelieHus, Juarpamma npeaMera qepe3
MpoOM3BEIEHNE  CIy4alHBIX | pachpeaescHusl. JEMOHCTPALIUIO JETIM
BEJIMYHH. [Ipumepsr | IpuBoANTH npuMepbl MIPUMEPOB OTBETCTBEHHOTO,
pacrmpeeneHuii, B TOM 4YHcie | paclpeaeleHuid, B TOM YHCIe IpaXkJaHCKOTO MOBEICHHS,
reOMETPHUYECKOE U | TEOMETPUIECKOTO u OPOSIBIICHUS YEJIOBEKOIIOOUS U
OMHOMUAIIEHOE OMHOMHUATEHOTO. I0OpOCEPICTHOCTH
CpaBHMBATb pacrpeeseHus
CITy4aitHBIX BEJIMYHH
HaxoauTh 3HaueHHS CyMMBI
U TIPOM3BEACHUS CIy4alHbIX
BEJIMYHH.
CTponTh W pacno3HaBaTh
TeOMETPHUYECKOE U
OMHOMHATBHOE
pacrpejelieHue
[ToBTOpeHnue, oboOmienue, | OnucarenbHast — cratuctuka. | [loBropaTh u3ydeHHoe wu | https://resh.edu.ru/subject/51/11/ | IlpuBnexkats BHUMaHUE
cucTeMaTu3alysl 3HaHUH Caydaiinbie OTIBITHI U | BBICTPAUBATh cucTeMy MIKOJBHUKOB K HEHHOCTHOMY
5 yacoB BEPOATHOCTHU CIy4yallHbIX | 3HAHHUU aCIIeKTy M3y4aceMbIX Ha ypOKe
cobpiTuii.  Omepanuu  Haf SIBIICHHH,
COOBITHSIMU. DneMeHTHI OpraHU30BBIBaTh PaboOTy aeTeil
KOMOWHATOPHKH, cepuu C COIIMAJILHO 3HAYUMOU
HE3aBHCHUMBIX MCTIBITAHUN uHpopmaleir — 00CyXIaTh,
BBICKa3bIBaTh MHEHUE
OBUIEE KOJIMYECTBO YACOB 11O I[TPOTPAMME 34 yaca

11 KJIACC



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/11/

HaumenoBanue pasnena | Comepxumoe paznena | OcCHOBHBIE BUJbI | IHTEpHET -pecypchl VYuerpaboueil  mporpaMmbl
(TemnI) (xommaecTBO | (TEMBI) NEeATCITLHOCTH BOCITUTaHUS
JacoB) oOygaronxcs pu
H3yUYCHHUHU TEMBI (a yPOBHE
yueOHBIX JIeHCTBUI)
MaremaTnueckoe IIpumepsl  mpuMeHeHns | OcBauBaTh nousitue | https://reshak.ru/otvet/otvet15.php?otvet1=1200 | [ToOyXaaTh MIKOIEHHUKOB
OXHIaHHE  CIyJallHO# | MaTeMaTHYECKOro MaTeMaTHYECKOTO co0JTr01aTh Ha ypoKe
BEJTMYMHEI oxuganus (ctpaxoBanue, | oxunanus. [IpuBoauts u | https://www.yaklass.ru/p/algebra/11- OOIIeTIPUHSATHIE HOPMBI
4 qaca JoTepes). 00Cy:KIaTh npumepsl | klass/nachalnye-svedeniia-matematicheskoi- MOBE/ICHHS, npaBmIa
Marematiieckoe NPUMEHCHHUS statistiki-9176/sluchainye-velichiny-12001 OOIleHHsT CO  CTAapIIUMHU
0’KHJIaHHE CyMMBI | MaTEMaTHUYECKOI O (yauremnsimu) u
CITy4YaitHbIX BEJIMYHH. | OKUIAHUSA.  BBIYHCIATH CBEPCTHUKAMH
Marematndeckoe MaTeMaTHIECKOE (IIKOJTEHUKAMM )
OXKHJIaHUE OXKHJIaHUE.
r€OMETPUYECKOTO u | Mcnoab3oBaTh TOHSATHE
OMHOMHATIBHOTO MaTeMaTHYECKOTO
pacnpeeneHui OYKHJIAHUS M €r0 CBOMCTBA
IPU PELICHUH 3a/1a4.
HaxoauTh 110 M3BECTHBIM
dhopmynam
MaTeMaTHYECKOe
OXKHJIAHUE CYMMBI
CITy4YaliHbIX BEJIMUYKH.
HaxoauTh 10 U3BECTHBIM
dhopmyam
MaTeMaTHUYECKHE
OXKHMIAHUS  CIyYailHbIX
BEJIMYVH, HMETOIIUX
TeOMETPUUECKOE u
OMHOMHUATBHOE
pacnpeeseHus
Hucnepcust u | Jucniepcus u | OcBanBaTth mousTEst: | https://yukhym.com/ru/ Peann3oBbiBaTh  CHCTEMHO-
CTaHIapTHOE CTaH/IapTHOE OTKJIOHEHHE. | AUCIEPCUs, CTaHIAPTHOE JeSITEILHOCTHOTO TIOIX0 B
OTKIIOHCHHE cly4aitHol | Jlucnepcun OTKJIOHEHHE  chyvainoi | https://www.yaklass.ru/p/algebra/11- OpraHM3aIuu
BEJTMYMHEI TEOMETPHUECKOTO 1 | BEJTMYUHEL. klass/nachalnye-svedeniia-matematicheskoi- 00pa3oBaTEILHOTO
4 gaca OMHOMHUAJILHOTO Haxoauts qucnepcuro o | statistiki-9176/sluchainye-velichiny-12001 mporiecca, KOTOPBIi
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pacrpenencHus.
IIpaktrueckas paborta c
UCTIOJIb30BaHHEM
AIEKTPOHHBIX TAOIHUI]

pacrpeneneHHIo.
HaxoauTh 10 U3BECTHBIM
dbopMynaM  ITUCTIEPCHIO
TEOMETPHYECKOTO u
OMHOMHUAIBHOTO

pacmpenencHus, B TOM
quciie B X0JIe
MPaKTUYECKOW paboThl ¢
UCTIOJIb30BaHUEM

AIEKTPOHHBIX TaOJIHII

obecrieunBaeT
(dhopMHupoBaHUE TOTOBHOCTH

K CaMOpa3BHUTHIO u
HETMPEPHIBHOMY
00pa3oBaHMUIO;
-[IPOEKTUPOBATH "
KOHCTPYHPOBATh
COLMAJIBHYIO ~ Cpemy  JUist

pa3BUTHSL OOYYarOIIUXCS B
cucTemMe 0Opa3oBaHuS,

3aKkoH OOJNBIINX YHCEI 3akoH OonpmIMX YHCeNl. | 3HAKOMHUTHCS c | https://www.yaklass.ru/p/algebra/11- [TpumensTe Ha ypoKe
3 vaca Boi6opounbIit merto]] | BeIOopouHbiM  MetonoM | klass/nachalnye-svedeniia-matematicheskoi- HHTEPaKTHBHBIC bopmbI
UCCIICZIOBAHUIA. UCCIICIOBAHUS statistiki-9176/zakon-raspredeleniia- paboOThl: MHTEIUICKTYaIbHbIC
ITpakThdeckass paboTa ¢ | COBOKYIMHOCTH JaHHBIX. | Veroiatnostei-zakon-bolshikh-chisel-10288 WTPBI, JTUTaKTHYECKHI
UCIIOJIb30BAaHUEM N3yuars B XoJie TeaTp, AUCKyCCHH, paboThl B
3JIEKTPOHHBIX TAOIIHIY HPAKTHYECKONH pabOThl C napax u jp.;
HCIIOJIb30BAaHHEM
3IIEKTPOHHBIX TaOIHIL
HpHUMEHEHHUE
BBIOOPOYHOTO MeToJa
MCCIIeIOBAHUSI
HemnpepbiBHbIC [Mpumepsl HenpepsBHBIX | OcBauBaTH nonstusi: | https://www.yaklass.ru/p/algebra/11- [TpoexTupoBarhb u
CllyJaiiHble  BEJIHYHHBI | CIYYailHbIX BEJIMYMH. | HempepbiBHas ciydvaiiHas | klass/nachalnye-svedeniia-matematicheskoi- KOHCTPYHPOBATh
(pacripeneeHus) OyHKIHS IUIOTHOCTH | BEJMUYWHA, HempepsiBHOE | statistiki-9176/sluchainye-velichiny-12001 COLIMATBHYI0  Cpely IS
2 Jaca pacrpeieneHusl. pacnpenenenue, QyHKIHsI pa3BUTHsL  OOY4YAIONIMXCS B
PaBHOMepHOE IUIOTHOCTH BEPOSITHOCTH. cucTeMe o0pa3oBaHus;
pactpenenieane  u  ero | [IpUBOAUTL  TIPUMEPSI aKTUBHUPOBATH y4eOHO-
CBO¥iCTBa HETPEPHIBHBIX MO3HABATEIILHYIO
CITyYaifHBIX BEJTHYHUH. JIeATEIbHOCTh
HaxoauTh BEpOSATHOCTH 00yYarOIIMXCsL.

COOBITMM MO  JaHHOM
(YHKIIMH TUIOTHOCTH, B
TOM YHCIIE PABHOMEPHOTO
pacrpenencHus

HopmMmanbHoe

3amaun, TPUBOIAIINE K

OcBauBaTh TOHSATHS:

https://www.yaklass.ru/p/algebra/11-

[TpumensTh Ha ypoKe
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pacnpeseneHue
2 Jaca

HOPMAJIBHOMY
pacrpeeneHHIO.
OyHKIUST MIOTHOCTH H
CBOICTBA  HOPMAJILHOTO
pacrpenencHus.
IIpaktrueckas paborta ¢
HCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUI]

HOpMaJIbHOE
pactpeeneHue.
BoiaeasiTh 0 OIHCAHHIO
COy4yallHbIE  BEJIHYMHEI,
pacIpenenéHHele o
HOPMaJIbHOMY 3aKOHY.
IIpuBoauTh NpuUMepPHI
3amady, TPUBOIANINX K
HOPMaJIbHOMY
pacrpeneneHuro.
Haxonutb YHCJIOBBIC
XapaKTEPUCTUKHU
HOPMAaJIbHOTO
pacrpenencHus I1o
W3BECTHBIM  (pOpMyJIaMm.
Pemarn 3aJ1a9H,
CBSI3aHHBIE C
IIPUMEHEHUEM  CBOICTB
HOPMAaJIbHOT'O

pacripeneneHuii, B TOM
YUCIe C UCIOIL30BAHUEM
AJIEKTPOHHBIX Ta0JIHIL
[loBTOpenue, o06oOmEHNE
u CHCTEMATH3AIUS
3HAaHUH 19
[IpencraBneHre TaHHBIX C
IIOMOIIIO  TAaOIUIl H®
Jyarpamm, oIucartebHas
CTATHCTHKA, OMNBITEl C
PaBHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMH
COOBITHUSIMH, BBIYHCIICHHE
BEPOATHOCTEH  COOBITHIA
[ToBTOpATH M3y4YEHHOE U
BBICTPAWBaTh CHUCTEMY
3HAHU

klass/nachalnye-svedeniia-matematicheskoi-

statistiki-9176/sluchainye-velichiny-12001

WHTEPaKTHBHBIC (hopmbl
palboThl: HMHTEJIEKTyaJbHbIE
UIPBHI, U IAKTHYECKUH

TeaTp, JUCKyccHu, paboThbl B
napax u Jip.;
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[ToBTOpEHUE,
000011IeHE Hu
cHCTeMaTH3amus 3HaHUH
19 gyacos

[IpencraBnenre gaHHBIX C
MOMOMIBI0  TaOIUI[ W
JIuarpamM, OmHucaTeIbHas
CTaTUCTHKA, ONBITHl C
PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMH
COOBITHSIMH, BBIYUCIICHHE
BEPOSITHOCTEU COOBITHH C
MpUMEHEHUEM (QOpMyI H
rpajgugeckux ~ METOJOB
(koopnuHaTHas — mpsMas,
JIEpeBo, Juarpamma
Diinepa), CITyqaiiHbIC
BEJIMYHMHBI u
pacrpenencHus,
MaTeMaTHYECKOe
OXXHJaHue CIIy4ailHOU
BEJIMYHHBI

[ToBTOpATH M3yUEHHOE U
BBICTPANBaTh CUCTEMY
3HAHUHA

https://www.yaklass.ru/p/algebra/10-klass/

https://www.vaklass.ru/p/algebra/11-klass/

OpFaHI/ISOBLIBaTL IHC(i)CTBO
MOTHUBHUPOBAHHBIX n
SPYAUPOBAHHBIX  yYAIIUXCA
Hag ©UX  HCYCHCBAOUIIMMHU
OJHOKJIaCCHUKaMH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34 gyaca
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