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HHOACHUTEJIBbHASA 3AIINCKA

[IporpamMma 1Mo mMaTemMaTWKe Ha ypOBHE CpeqHero obmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHope ®PI'OC COO c¢ yué€ToM COBPEMEHHBIX MHPOBBIX TPEeOOBAHMM, NPEIBABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUNA pPOCCUICKOTO oOpa3oBanus. Peamuzanus
MporpaMMbl MO MaTeMaThuke O0OecleyrBaeT OBJIAJCHUE KIIOYEBBIMH KOMIETCHIIMSIMH,
COCTaBJISIONIMMH OCHOBY JJISi CAMOPAa3BHUTHSI M HEMPEPHIBHOTO 00pa3oBaHMs, IIEIIOCTHOCTh
OOIEKyIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATEILHOTO PA3BUTUS JTMYHOCTH 00YUAIOIIHUXCS.

B mnporpamme mo MaremMaTHKE YYTCHBI HUACH M TOJIOKeHUs KOHIENIMH pa3BUTHS
MareMaTthudeckoro ooOpazoBanus B Poccuiickoit depepanuu. B cooTBEeTCTBUM ¢ Ha3BaHUEM
KOHIIEMINN, MaTeMaTHYeCKOe O0Opa3OBaHUE JODKHO, B YACTHOCTH, IMPEIOCTABIATH KAXKIOMY
oOyuarolemMycs BO3MOXHOCTb JOCTHKEHHS YPOBHSI MaTeMaTH4YeCKUX 3HaHHM, HE0OXOIUMOro
JUTSL TabHEWIIEH yCIeNTHOM KU3HU B oOmiecTBe. FIMEHHO Ha pelieHrne TOW 3a/Jayu HallelieHa
IporpaMma o MaTeMaTHKe 6a30BOro ypoBHsI.

B snoxy nudpooii Tpanchopmaiiuu Beex chep 4eI0BeUeCKON IeTEIIBHOCTH HEBO3MOKHO
CTaThb 0Opa30BaHHBIM COBPEMEHHBIM YelIOBEKOM 0Oe3 0a30BOil MaTeMaTH4EeCKOW MOJTOTOBKHU.
VYoke B IKOJIE MaTeMaTHKa CIY>KUT OTIOPHBIM MPEIMETOM ISl U3YUYCHUSI CMEXKHBIX JUCIUIUIMH, a
B KU3HU TOCIE IIKOJbI PeaJbHOM HEOOXOIMMOCTBIO CTAHOBUTCS HEMpEphIBHOE OOpa3oBaHuE,
qT0 TpeOyeT MONHOIEHHOW 0a30BOi 00Ie00pa30BaTEIbHON IMOATOTOBKH, B TOM 4YHCIIC U
MaTeMaTH4ecKoi. DTO O0yCIOBIEHO TEM, YTO B HAIlM JHHU PACTET YUCIO CHEIHAIBHOCTEH,
CBSI3aHHBIX C HEIOCPEICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKH: M B cdepe 3KOHOMUKH, U B
Ou3Hece, U B TEXHOJOTHYECKUX OONACTSIX, U Jaxe B ryMaHUTapHbIX cdepax. Takum obpazom,
Kpyr oOydJaromuxcsi, s KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM IIPEIMETOM,
CYUIECTBEHHO PACUIUPSETCA.

[IpakTUueckas MoJe3HOCTh MaTEMAaTUKU OO0YCJIOBJICHA TEM, UTO €€ MPEAMETOM SIBIISFOTCS
(dbyHIIaMeHTaJIbHBIE CTPYKTYPHI HAILIETO0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE
OTHOIIEHUS OT MPOCTEUIINX, YCBAUBAEMBIX B HEIMOCPEICTBEHHOM OIBITE, 0 JIOCTATOYHO
CIIOKHBIX, HEOOXOAMMBIX AJI Pa3BUTHUSI HAYyYHBIX W TEXHOJOTHYECKHX HJel. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWM 3aTPYIHEHO MOHMMAaHHE MPUHIIUMIIOB YCTPOWCTBA M HMCIOJIb30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HMHTEpIpeTanus pa3sHOOOpa3HON  COIMATbHOMH,
SKOHOMUYECKOH, MOMUTHUYEeCKOW MHpOpMaiuu, ManodpGheKTUBHA MOBCEIHEBHAS MPaKTHUECKas
JeSTeNbHOCTh. KaXIOMy 4YeNnoBeKY B CBOEH JKM3HM MPUXOJIUTCS BBIMOIHATH JOCTATOYHO
CJIOKHBIE Pacy€Thl M COCTABISATH HECJIOXKHBIE aJNTOPUTMBI, HAXOAHWTHh HYXHBbIE (HOPMYIBI U
MIPUMEHSITh UX, BIAJETh MPAKTUYECKUMH MPUEMAMHU T€OMETPHUIECKIX U3MEPEHHUH U TOCTPOCHU,
9UTaTh WH(OPMAIHIO, TPEICTABICHHYIO B BUIY TaOJUWIl, JUarpaMM W TpapuKOB, XUTh B
YCIOBUSX HEOMPEIEIEHHOCTH U TIOHUMATh BEPOSATHOCTHBIN XapakTep CIy4ailHbIX COOBITHH.

OnHOBpEMEHHO ¢ paciiupeHueM cep NpUMEHEHUsI MaTeMaTUKU B COBPEMEHHOM O0IIECTBE
BcE€ Ooyiee BaKHBIM CTAHOBHUTCS MAaTE€MaTHYECKHH CTWJIb MBIIIICHUS, MPOSBIAIOMINNCI B
onpeeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporiecce n3ydeHuss MaTeMaTUKU B apceHall IPUEMOB U
METOJIOB MBIIIUICHHUS Y€JIOBEKa €CTeCTBEHHBIM O0pa30M BKIIOYAIOTCS MHIAYKIUS U JACTYKIUS,
00001IeHNE W KOHKpETH3alus, aHalu3 W CHHTE3, KiIacCHpUKAIMsI U CUCTEMaTH3aIlus,
abctparupoBanne u aHanorus. OOBEKTHI MaTeMaTHYECKUX YMO3AKIIOYCHHH, MpaBWiIa HUX
KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX IMOCTPOCHUM, CIIOCOOCTBYIOT BHIPAOOTKE
yMeHusT (OPMYIHUPOBaTh, OOOCHOBBIBATh W JIOKA3bIBaTh CYXKICHHS, TE€M CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBINIUICHHE. MaremaTthke TPUHAUISKAT Beaylas pojb B (OPMHUPOBAHUH
QITOPUTMUYECKONW KOMIIOHEHTHI MBIIIICHUS ¥ BOCIUTAHUH YMEHUH NeHCTBOBATh MO 3aJaHHBIM
aNropuTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATH HOBBEIE. B mporiecce permeHus
3aJla4 — OCHOBHOU y4eOHOU AESITeNbHOCTH HA yPOKaX MaTeMaTHUKU — Pa3BUBAIOTCS TBOpUECKas U
MIPUKJIQTHAS CTOPOHBI MBIIIUICHHS.

OOyuenne wmaTeMaTuke Ja€T BO3MOXHOCTh pa3BUBaTh Yy OOYYAIOMIMXCS TOYHYIO,
panMoHANBHYIO U HH(POPMATUBHYIO pe4b, YMEHHE OTOMPATh HanboJiee MOAXOASIINE S3bIKOBBIE,
CUMBONIMYECKUE, Trpaduueckue CpelncTBa i BBIPAKEHUS CYXACHHM W HATJISJHOTO HUX
MIpe/ICTaBICHHUS.



HeoOxomuMbIM KOMITOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJKOBAaHUH SIBISICTCS
oOmiee 3HAKOMCTBO C METOJIaMU TNO3HAHUS JEHCTBUTENBHOCTH, NMPEICTABICHUE O MpeIMeTe U
METO/IC MaTeMAaTHKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX M T'yMAaHUTApHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHHS] MAaTEMaTUKU Ui PEIICHUs HAayYHBIX U MPUKIAIHBIX 3a1a4. Takum
o0pa3om, MaTeMaTH4ecKoe 00pa3oBaHNe BHOCUT CBOM BKJIa B (POPMHUpPOBAHKE OOIIEH KYIbTYPHI
YeloBeKa.

W3yuenne MaTeMaTHKU CIIOCOOCTBYET 3CTETHUECKOMY BOCIHTAHHUIO YEIOBEKA, TOHUMAHHIO
KpacoTbl U HU3SIIECTBA MaTEMaTHUYECKHX PACCYXKIACHUM, BOCIPHUITHIO T€OMETpUUECKUX (opm,
YCBOEHHUIO UJIEU CUMMETPHHU.

[IpuopurernpiMu 1iensiMU 0OydeHHs MaTemaTuke B 10—11 kimaccax Ha 06a30BOM ypOBHE
SIBJISIFOTCSL:

dbopMUpOBaHHE  LEHTPAJIBHBIX  MaTEMaTHMYECKUX  MOHATUHA  (UMCIIO,  BEIUYMHA,
reoMeTpuueckas (Gurypa, MepeMEeHHas, BEpPOSATHOCTh, (QYHKIHs), 00OecrneunBaIONINX
MIPEEeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATHUECKOT0 00pa30BaHUsI 00YUArOIINXCS;

MoJIBEICHNE OOYYAIOMMXCSl Ha JAOCTYIMHOM JUIi HHX YPOBHE K OCO3HAHHMIO B3aWMOCBSI3U
MaTEeMaTHKUd M OKPYKAIOIIEro MUpa, MOHMMAaHHE MAaTEMAaTHKH KaK 4YacTH OOIed KyJIbTypbl
YeJI0BEYECTBA;

pa3BUTHE  HHTEUIEKTyallbHBIX M TBOPYECKHX  CIIOCOOHOCTEH  oOyuaromuxcs,
MMO3HABATEILHOW aKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUM, KPUTHYHOCTH MBIILICHUS, UHTEpeca
K U3y4CHHIO MaTeMaTUKH;

¢dopmupoBanre (QpyHKIIMOHAIBHOW MaTEMaTWYeCKOH I'PaMOTHOCTH: YMEHHUS paclio3HaBaTh
MaTEeMaTHYeCKHE AacleKThl B peajbHBbIX KXU3HEHHBIX CHUTYallUsX U MPH H3YUYEHUU JPYTHUX
Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh UX Ha
S3bIKE MAaTeMaTUKU W CO3/aBaTb MaTeMaTHYeCKHE MOJENTH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHU4eCKUi amnmapar TUTSt peteHus MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
UHTEPIPETUPOBATH U OLICHUBATH MMOJTYYECHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH cojepkaHusi MaremaTuku B 10—11 knaccax sBistorcs: «Yucna u
BBIUHCTICHUSY, «Anredpa» («Anredpanyeckue BBIPDOKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Havana wmarematnueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUIYyppl M HUX
CBOICTBa», «/I3MepeHne TreoMeTpUYECKUX BEIHUUHY»), «BeposSTHOCTh U cratucTukay. J[aHHbIe
JIMHUM Pa3BUBAIOTCS MapajuleNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/IHAKO HE
HE3aBUCHUMO OJIHA OT JAPYrod, a B TECHOM KOHTaKTe M B3aumojeicTtBuu. Kpome sToro, ux
Oo0OBEMHSIET JIOTWUYECKas  COCTABJIAIOIIAsA, TPAAUIMOHHO MpUCyIlas MaTeMaThKe U
MIPOHU3BIBAIOIIAS BCE MaTeMaTHYECKHe KypChl M cojiepkarenbHble TUHUU. ChopMynTupoBaHHOE
B ®I'OC COO TpeboBanme «BlIageHNE METOAAMH JI0Ka3aTEIbCTB, AJITOPUTMAMU PEIICHHS 3a/1a4,
yMeHHE (QOpPMYITUPOBATH OMpPENEICHUs, aKCHOMBI U TEOPEMBI, MPUMEHSITh HUX, MPOBOJIUTH
JI0Ka3aTeNIbHbBIE PACCYXICHUS B XOJ€ PelIeHus 3a7au» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(dbopMUpOBaHHE JOTHYECKMX YMEHUN paclpenensieTcss Mo BCeM TojaM OOy4YeHHs] Ha YpOBHE
cpenHero o0Iero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTuka SBISETCS OOSI3aTENbHBIM IPEAMETOM Ha
JAaHHOM YpoBHe oOpazoBanus. [IporpamMMoil mo marematuke NpeaycMaTpUBAaeTCs H3ydeHHUe
yuebHoro mpeamera «MaremaTuka» B paMKaxX TpEX y4ueOHBIX KypcoB: «Anredpa u Hayana
MaTeMaTHYecKoro aHanuza», «['eomerpus», «BeposTHOCTP M craTucTHKa». POpMUpOBaHUE
JOTUYECKUX YMEHUH OCYIIECTBISIETCS Ha MPOTSHKEHUH BCeX JIeT 0OyueHUsl Ha YPOBHE CPETHETO
o0miero oopa3oBaHus, a MEMEHTHI JJOTUKH BKIIIOYAIOTCS B COZEpKaHUE BCEX HA3BAaHHBIX BBIILIE
y4eOHBIX KypCOB.

OO6miee 4MCII0O 4acoB, PEKOMEHJIOBAHHBIX ISl M3y4eHHs MareMatuku — 340 gacoB: B 10
knacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 94acoB B HEZEIIO).
IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NPOI'PAMMBI 110 MATEMATUKE
HA YPOBHE CPEJJHEI'O OBUIEI'O OBPA30BAHUSA

N3ydyeHne maTeMaTHMKd Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMs HaIpaBIEHO Ha
JOCTHKEHHE 00yUYaIOIIMMHUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30oBaTebHBIX
Pe3yJIbTaTOB OCBOCHUS Y4eOHOTO MpeaMeTa.



JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbrare um3ydeHus MaTeMaTHKM Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUS Y
oOy4arorierocs 0ynyT chopMHUPOBaHBI CIETYIONINE TUIHOCTHBIE PE3yIbTaThI:
1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKITAHCKOM  TMO3UIMHM  OOYYalOIIerocs Kak AaKTUBHOTO |
OTBETCTBEHHOTO WICHA POCCHUKCKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYpP, SBJICHHH, NIPOLEAYp Tpa)XAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIILHBIMU WHCTUTYTaMH B
COOTBETCTBHUH C X (DYHKITUIMHU U HAa3HAUYCHUECM;

2) NaTPMOTHYECKOI0 BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHMCKOMN TPaKTAaHCKON HICHTHYHOCTH, YBOKEHUS K TPOIUIOMY H
HACTOSIIEMY POCCHUIMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKECHHUSIM POCCUHUCKUX
MAaTeMaTUKOB U POCCHUUCKON MAaTeMaTHYECKOW IIKOJbI, MCIOJb30BAHUE ATUX JOCTHKEHUU B
JIPYTHUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWE  JyXOBHBIX  IICHHOCTEH  pOCCHIiCKOTO  Hapoma, chHOopMHpPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTIKEHHM HAyKH M JCSITEIBHOCThIO YUYEHOTO, OCO3HAHWE JUYHOIO BKJIAJa B IMOCTPOCHUE
yCTONYMBOIO OYIyIIEro;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

3CTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOUAs ICTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/lay, PEIICHUH, PACCYX ICHHH, BOCIPUUMYHBOCTh K MATEMATUYCCKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTHYECKUE 3HAHUSI B MHTEpecax 37J0POBOT0 U
0e30MmacHOT0 00pa3a KW3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3I0POBBIO (310pOBOE
MUTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, pEryisipHas (pu3ndeckast akTUBHOCTb ),
(hU3UYeCKOe COBEPIIIEHCTBOBAHNE MPHU 3aHATHUSIX CIIOPTUBHO-037]0POBUTEIBHOM NESITEIbHOCTHIO;
6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTh K TPY/Iy, OCO3HAHUE I[EHHOCTH TPYIOIIO0US, HHTEPEC K pa3IuyHbIM chepam
npodeccHoHaNbHON eATeIbHOCTH, CBA3aHHBIM C MAaTEMATHKOW M eENpPUIOKEHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccu W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIUIAHBI, TOTOBHOCTb M CIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HaIPaBJIECHHOCTH;

7) 3KOJI0OTMYEeCKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH 9KOJIOTUYECKOMN KYJIbTYpHI, MMOHUMAaHUE BIIUSTHUSA
COIIMAIbHOOKOHOMUYECKUX TIPOLIECCOB HA COCTOSIHUE TPUPOJHONM U COIHATBHOM Cpeabl,
OCO3HaHHE TJIO0ALHOTO XapaKTepa SKOJOTMYECKHUX MpOoOJeM, OpHEHTallus Ha TpUMEHEHUe
MaTeMaTUYeCKUX 3HAHWW JJI PEIIeHUs 3a7a4 B 00JIACTH OKPYXKAIOMIEH Cpe/ibl, TUIAHUPOBAHUE
MOCTYTKOB M OLICHKU UX BO3MOXKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOINECTBEHHOW TMPAKTUKH, IOHUMAaHUE MaTEeMaTHYECKOW HAayKH Kak cQepbl
YEJIOBEUECKOU NIeATEeNIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUYMMOCTH JUIsl pa3BUTHS LIMBUIN3ALINH,
OBJIQJICHHE SI3bIKOM MAaTEMAaTHKH U MaTEeMAaTHYE€CKOW KYJIBTYPOH KaK CPEICTBOM IMO3HAHUSI MUPA,
TOTOBHOCTh OCYIIECTBJISTh MPOEKTHYIO U MCCIEI0BATENbCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI



B pesynbrare OCBOCHHS TpOrpaMMbl 1O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromerocs OyayT chOPMHUPOBAHBI METANpPEIMETHBIE PE3YJIbTaThl,
XapaKTepU3YIOIIUECsS  OBJAQJICHUEM  YHHBEPCAJIbHBIMUA  IMO3HABATEIBHBIMU  JICHCTBUSMH,
YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSMU M YHHUBEPCAIbHBIMU PETrYISTUBHBIMU
JICACTBUSMM.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble JJornueckue aeiicTBuA:

BBIBJEITE W XAPAKTCPU30BATH CYHICCTBCHHBLIC IMPU3HAKHW MATCMATHYCCKUX 06’b€KTOB,
MOHSATUN, OTHOIICHUW MEXKIYy TOHIATHAMHU, (HOPMYIUPOBATH ONpPEACICHUS IOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(PUKALMK, OCHOBAaHUS JUIsl O0OOIIeHUS U
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYITHpPOBaTh M MPEoOpa3OBHIBATh CYXKACHUS: YTBEPAHUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBIABJIATE MATECMATUUYCCKHUEC 3aKOHOMCPHOCTHU, B3aUMOCBA3UM W IPOTUBOPCHUUSA B q)aKTaX,
NaHHBIX, HAOMIOACHUSIX U  YTBEPXKICHHSX, TMpeanaratb KpPUTEPUU Ui BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M WMHIYKTHBHBIX
YMO3aKIIOUEHU I, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOAHUTH CAMOCTOSTEIFHO JI0Ka3aTeNIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUM (MPSMBIE U OT
IIPOTUBHOI'0), BBICTpPAUBaTh AapryMEHTAlMI0, NPUBOJUTH IMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBEIOMpATH CITOCOO pelieHus yueOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHSI,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTeJbCKHe AeHCTBUA:

WCIOJIB30BATh BOIPOCHI KaK MCCIENOBATEIbCKII WHCTPYMEHT MO3HAHUA, (POPMYINPOBATH
BONPOCH, (DUKCHPYIOIINE MPOTUBOpEUYHE, MpoOIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOAUTh  CAMOCTOATEIBHO  CIJIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEIOBaHUE  TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SIBIICHUS, IMPOIECCA, BBIIBICHUIO
3aBHCHMOCTEHN MEXIy 00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEITLHO (POPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO Pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IeHNs], UCCIIEIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJAOB U
0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIlecca, a TaKKe BBIIBUTaTh MPEINOTIOKEHUS O
ero pa3BI/ITI/II/I B HOBBIX }’CJ'IOBI/ISIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh JePUIUTH MHOOPMAIMH, JTAHHBIX, HEOOXOAUMBIX Ui OTBETAa Ha BOIPOC M JJIS
pellIeHus 3a/1auu;

BbIOMpaTh  MHGOpMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB, AaHAJIM3UPOBATb,
CUCTEeMATHU3UpOBaTh W HHTEPHPETUPOBATh HH(OpPMALMIO pPa3IMYHBIX BHJIOB U  (GopMm
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh HHPOPMAIIHUIO, IPECTABIATH €€ B Pa3IMYHBIX (popMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OLICHMBATh HAAEKHOCTh HMHGPOPMAIMU IO  CAMOCTOATENBHO  CHOPMYIMPOBAHHBIM
KPUTEPHSIM, CHOPMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:
BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMU M IENISIMU
o0IIeHus, SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M NHCBMEHHBIX



TCKCTAxX, JMdaBaTb IMOJACHCHHUA IO XO4Yy PpCHICHUA 3aaadyu, KOMMCHTUPOBATH HOHy‘ICHHBIﬁ
pe3ynbTart;

B XO0€ OOCYXICHHUS 33/aBaTh BOINPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, IMPOOIEeMBI,
pelaeMoil 3a1a4ur, BBICKAa3bIBaTh HJICH, HAIICTICHHBIC HA MOWCK PEIICHHUS, COMOCTABISTH CBOM
CYXACHMSI C CY)KICHUSMHU JPYTUX YYaCTHUKOB Juajnora, oOHapyXMBaTh Pa3IMuUe€ U CXOJCTBO
HO3UIIMI, B KOPPEKTHOH (hopme HOopMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAKCHUS;

NpCACTABJIATE PE3YJIbTAThl PCHICHUA 3adavdd, SKCICPUMCHTA, HCCICOOBAHHWA, IIPOCKTA,
CaMOCTOSITENIbHO ~BBIOMpaTh (OpMAT BBICTYIUICHHUS C y46TOM 3ajJad [PE3CHTAlMd U
0CcOOEHHOCTEH ayTUTOPUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszaums:

COCTABJIATh IUJIAH, aNTOPUTM pELICHHS 33/a4H, BBIOMpATh CIIOCO0 pEUICHHS C y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIINK.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIa/IETh HaBbIKAMM IIO3HABATEJIbHOM pedIieKCcUM KaK OCO3HAaHUS COBEPILAEMBIX NEHCTBUH U
MBICIMTENbHBIX ~ IPOLECCOB, HUX  pe3yiabTaToOB, BIaAETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIECcCa U pe3yibTaTa PelleHUss MaTeMaTUYECKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELIEHUU 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBSICHATH MPUUYUHBI TOCTUKEHUS
WIA HEAOCTWKEHMsI pe3yJbTaTOB JEATEIbHOCTH, HAaXOJUTh OHIMOKY, JaBaTh OLCHKY
pUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

NOHMMATh W WCHOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIMBHIyaTbHOH pabOTHI NpU
pemieHMM y4yeOHBIX 3ajJa4, NPUHUMATh 1eJIb COBMECTHOH JIeSTeNbHOCTH, IUIaHUPOBATh
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeiessiTh BHABI padOT, TOTOBAPUBATHCS, OOCYXKIATh
Ipolecc U pe3yabTaT paboThl, 000011aTh MHEHHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpYyNNOBBIX (hopMax paboThl (00CyXaeHHsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATb CBOM JCHUCTBUS C
IPYTMMH YI€HaMU KOMAaH/bl, OLEHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO
KpUTEpHsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBbl [0 MaTeMaTWKe Ha 0a30BOM YpPOBHE Ha
YpOBHE cpeaHero oOmero o0pa3oBaHHs TNPEICTABIEHbI IO rojJaM OOy4YeHHMsT B paMKax
OTJIENBbHBIX YIEOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3/eliaX MporpaMMbl IO MaTeMaTHKE.

PABOYASA TITPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

MNOSACHUTEJIBHAS 3AIIUCKA
VYuebHblii Kypc «Anredpa W Hadajga MaTEMaTUYECKOTO aHAM3a» SBISIETCS OJHUM W3

HamOoJee 3HAYMMBIX B MPOTpaMMe CPEAHEro o0IIero oOpa3oBaHUs, TMOCKOJBKY, C OJHOMN
CTOPOHBI, OH OOECHeYHMBAaEeT HWHCTPYMEHTAJbHYIO0 0a3y i1 H3Y4YEHHsS] BCEX ECTECTBEHHO-



HAy4YHBIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JOrMYECKOe MW aOCTPaKTHOE MBIIUICHHUE
oOydJaronuxcsi Ha YpOBHE, HEOOXOAMMOM JJII OCBOCHHS Yy4EOHBIX KypcOB HH(POPMATHKH,
OOIIIeCTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax ydeOHOro kypca «AinreOpa u Hayana
MaTeMaTH4eCcKOro aHaIN3a» 00Y4aIONINecs OBJIACBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON
HAYKH, KOTOpasi GOPMYITHPYET CBOU TOCTHIKECHHUSI B MATEMaTHUECKON (hopme.

VYueOHblii Kypc anreOpsl M Hadadl MaTeMaTH4ecKOro aHalM3a 3aKIafbIBA€T OCHOBY JUIS
YCIICIIHOTO OBJAJEHUS 3aKOHaMU (U3HMKHU, XHMUH, OWOJOTHH, TTOHMMAHHUS OCHOBHBIX
TEHJICHIIMI SKOHOMUKHU U OOIIECTBEHHOW JKU3HH, TIO3BOJISICT OPHEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX B IOBCEIHEBHOU
XM3HU. B TOXKe Bpems oBiazieHHe aOCTPAKTHBIMU M JIOTUYECKH CTPOTMMH MaTeMaTHYECKUMHU
KOHCTPYKLMSIMU DPa3BHBAET YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD
YTBEPK/ICHHsS, UCIOIb30BaTh 00OOIIEHHE W KOHKPETHU3AIMI0, adCTParupoBaHWE M aHAJOTHIO,
dopmMHpyeT KpeaTHBHOE W KPUTHYECKOE MbIIUICHHE. B Xoxe u3ydeHus anreOpbl W Havam
MaTeMaTU4eCcKOro aHajh3a Ha ypOBHE CPEJHEr0 00IIero oopa3oBaHus 00ydJaromuecs NoIyqaroT
HOBBII OIBIT PEIICHHS MPHUKIAIHBIX 3a]a4, CAMOCTOSTEILHOTO IMOCTPOSHHS MAaTeMaTHYECKHX
MOJIeTIe pEalbHBIX CHTYallMid W WHTEPIPETallMd IIOJYYCHHBIX PEIICHUH, 3HAKOMSATCSA C
IpUMEpaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJE, HAyKe M B HCKYCCTBE, C
BBIJAIOIMUCS MAaTEMAaTHYECKUMH OTKPBITHSIMU M UX aBTOPaMH.

VY4ueOHbIil Kypc anreOpbl M Hadal MaTeMaTHYEeCKOro aHaimu3a o0JagaeT 3HAYUTEIbHBIM
BOCITUTATENIFHBIM TOTEHIIMAIOM, KOTOPBIM peanu3yercs Kak depe3 ydeOHBIH MaTepual,
CIOCOOCTBYIOMNK (HOPMUPOBAHHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK U Yepe3 crennuky yaeOHon
IEATeNIHOCTH,  TPEOYIOIEH  CaMOCTOSTEIbHOCTH,  aKKypaTHOCTH,  IPOAOJDKUTEIHHOM
KOHIICHTPALMU BHUMAHUS U OTBETCTBEHHOCTH 32 TOJYYE€HHBIN pe3ylbTarT.

B ocnHoBe Meromuku oOydeHus anreOpe M HadajsaM MaTeMaTH4ecKOro aHaiuu3a JISKUT
JeSITeIbHOCTHBIN MPUHIUI 00y4eHUSI.

B crpykrype mporpamMmel mo anreOpe M HadalgaM aHalIHM3a BBIACISIOTCS CIEAYIOIIUE
COJZIepKATEIbHO-METOJMUeCKUe JHHUU: «YUucna u BbucCIeHUs», «DyHKIUH U Tpapuxmy,
«YpaBHEHUS M HEpaBeHCTBa», «Hauama MaremaTndeckoro aHainmusa», «MHOXKECTBA U JIOTHKAY.
Bce ocHOBHBIE cOfep)KaTeIbHO-METOUYECKNE JIMHUNA HM3Y4YaroTCs Ha MPOTSDKEHHH JABYX JIET
o0y4eHMs Ha ypOBHE cpelHero o0Iiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHAS IpYyr Apyra u
MOCTETICHHO HACHIAsCh HOBBIMH TE€MaMH W paszienamu. JlaHHBIA y4eOHBIH Kypc SIBISIETCS
MHTETPATUBHBIM, NOCKOJBKY OOBEIMHSET B cebe coJepKaHWe HECKOJBKHX MaTeMaTHYeCKHX
IMCHIUIUIAH: anredpa, TPUTOHOMETPHS, MaTEMaTHYECKH aHaIu3, TEOPUs MHOXKECTB H JIPYTHE.
Ilo mepe Toro kak oOydaroluecs OBJaJeBalOT Bc€ Oojee IIMPOKUM MaTeMaTHYECKUM
amnmapaTtoM, y HHX IMOCJIEIOBaTeIbHO (HOpPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTU4ecKyl0 MOJIENIb PEaNbHOW CHTYallH, NPUMEHSATh 3HAHUS, MOJYYCHHBIE B Y4eOHOM
Kypce «AnreOpa W Hadala MaTeMaTHYEeCKOTO aHaliu3a», I PEIIeHHs CaMOCTOSTEIbHO
copMyIHpPOBaHHON MaTeMaTHYECKOM 3aJadd, a 3aTeéM HMHTePIPEeTHPOBATh IMOTYYCHHBIH
pe3yJbTar.

ConepxkaTenbHO-MeTOANYECKas THHUS «HUuca U BBIYMCICHHS» 3aBeplIaeT GopMUpoOBaHHe
HaBBIKOB HCITOJIb30BaHMS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBUIO HA4aTO Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanusi. Ha ypoBHe cpemnero o0iiero oopazoBanus 0codoe BHUMaHUE YAENeTCs
(OpPMHUPOBAHUIO TIPOYHBIX BBIYHUCIMTEIBHBIX HABBIKOB, BKIIOYAIONINX B CE0sl MCIIOIB30BaHUE
pa3IUYHBIX (OPM 3aIUCH JEHCTBUTEIBHOTO YKCIa, YMEHHE PAllMOHAIBHO BBITOJIHATH NEHCTBUS
C HHUMH, [elaTh MPHUKHIKY, OIEHWBATh pe3ynapTar. OOydaromuecss TOJIYYaloT HaBBIKA
NpUOIKEHHBIX BBIYMCIICHUH, BHITIONHEHHS ACUCTBUI C YMCIIaMU, 3alIMCAHHBIMU B CTaHIapTHOM
(dbopme, UCTIONH30BaHUSI MATEMATHIECKIX KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BBIPAYKCHHIA.

ConepkatenbHast JIMHUS «YPaBHEHUSI H HEPABCHCTBA» PEATM3YeTCsl HAa MPOTSHKEHUH BCETO
oOyueHuss Ha YpPOBHE CpeaHero oomero oOpa3oBaHUS, MOCKOIBbKY B KaXKJIOM pasjene
IpOrpaMMbl MPEAYCMOTPEHO pEIlIeHHe COOTBETCTBYIOMIMX 3amay. OOyuaromuecs: OBIa/I€BaOT
Pa3IMYHBIMU METOJIAMH PEUICHHS IEIbIX, PAlMOHAIBHBIX, HPPAMOHAIBHBIX, ITOKA3aTeIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPHUUECKUX YPaBHEHUI, HEPaBEHCTB U UX cucTeM. [lonydyeHHble
YMEHHSI MCHOJB3YIOTCS TPH HCCIENAOBAHUM (QYHKIHMHA C MOMOILIBIO NPOU3BOJHOM, PEIICHUH



MPUKIAJHBIX 337124 U 331a4 Ha HaXOXKICHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUH (QYHKIUH.
JlaHHas coneprkaTeibHasl JIMHUS BKJIIOYAeT B ceOsl Takke (OPMHUPOBAHUE YMEHUI BBIMOIHAThH
pacuérel 1o (¢dopmynaMm, NpeoOpa3oBaHUS LENbIX, PAIMOHAIBHBIX, HPPALMOHAIBHBIX H
TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKXKe BbIPAXKEHUI, COAepKALIUX CTEINEHU U JOrapu(Mbl.
bnaromaps wu3y4yeHHIo anreOpandeckoro MaTepuana IPOUCXOAWUT JallbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOIO MbIIUICHUS oOOy4aromuxcs, (OPMHUPYIOTCS HaBbIKU
JIEeTyKTUBHBIX  pacCyKICHHWH, pabOThl € CHUMBOJBHBIMH  (OpMaMH, NpPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEl B BHUJE PAaBEHCTB W HEPABEHCTB. Ajredpa Ipejaraer
3¢ dEeKTUBHBIE MHCTPYMEHTHI I DPELICHUS NPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3a/1ad,
HarJIsIJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMU W TpaduKW» TECHO TMEperieTaeTcss ¢
APYTUMHM ~ JIMHUSAMH ~ y4eOHOro  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIEe  3aJaér
IIOCJIE0BATEIbHOCTh ~ M3YYEHHs  MaTrepuana. [I3yuyeHue  CTENEeHHOM, I10Ka3aTeabHOM,
norapu(pMUUECKOl U TPUTOHOMETPUUYECKUX (DYHKIUM, UX CBOMCTB M rpa)MKOB, UCIIOJIb30BaHUE
GyHKIMH JUIA pelieHus 3afad U3 JIpYruxX Y4eOHBIX NPEAMETOB M PEANTbHOM J>KU3HHU TECHO
CBSI3aHO KaK ¢ MaTeMaTH4YECKUM aHAJIMW30M, TaK UC PEIICHHEM YpPaBHEHMH M HepaBeHCTB. [Ipu
3TOM OoJIbIIIOE BHHMAaHHUE Yyaesercs (OPMUPOBAHHMIO YMEHHUS BBIpaXKaThb (QOpMyrnaMu
3aBHCUMOCTH MEXAY Pa3IUYHBIMU BEIMYMHAMH, MCCIEI0BATh MOJyYeHHbIE (DYHKIUH, CTPOUTH
ux rpadpukn. Marepuan comep)KaTelbHOW JTUHUM HalelieH Ha pa3BUTHE YMEHHH M HABBIKOB,
MO3BOJISIOIIMX ~ BBIpaKaTb 3aBUCHUMOCTH MEXJy BeJIMYMHAMM B  pa3Iu4HOd  (opme:
aHAJIUTUYECKOW, Tpapuuecko M cioBecHOH. Ero wusyueHume crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O UM KOHKpPETH3alHH,
HCIIOJIb30BAHUIO AHAJIOT .

CopepxarenpHas juHHA «Hadana mareMaTnyeckoro aHaiau3a» I03BOJSET CYLIECTBEHHO
pacmMpuTh KPYT KaKk MaTeMaTHUECKUX, TaK U MPUKIIAJIHBIX 3a7a4, TOCTYITHBIX 00YyJaloUMCs, ¥
KOTOPBIX MOSBJISIETCS BO3MOYKHOCTh MUCCIIEI0BaTh U CTPOUTH Ipaduku QyHKIMHA, ONpeaessaTh UX
HanOOoNbIINEe U HAUMEHBININE 3HAYEHUS, BEIYMCIATH TUIOMAAn GUryp u o0BbEMBI TeI, HAXOAUTh
CKOPOCTH M yCKOpeHMsl npoueccoB. CoaeprkaTelibHasl JTMHUAS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MIOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIeJIe peaJbHBIX CUTyalUd, HaxXOXKIACHHUS HaWIydlIero
pelleHns B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-D)KOHOMUYECKUX, 3a7adax. 3HAKOMCTBO C
OCHOBaMH MaTEMAaTHYECKOTO aHaliM3a CIOCOOCTBYET pPa3BUTHIO a0CTPakTHOTo, (hopMaybHO-
JIOTHYECKOTO M KPEaTHBHOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTE€MaTUKU B HayKe, TEXHMKE M HCKyccTBe. OOyyaroniyecs: y3HalOT O BbLAAIOIIUXCS
pe3yJibTaTax, MOJIyYEHHBIX B XOJ€ Pa3BUTHs MaTEMAaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpbHO-MeTOINYECKasT JTUHUS «MHOXECTBa M JIOTUKAa» B OCHOBHOM IIOCBSIIIEHA
2JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOXKECTBEHHBIE ITPEICTABICHNS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU U IpeJlaraloT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00BbEIUHAIOMNN
BCE pa3lenbl MaTEeMAaTHUKd M €€ TPWIOKEHWM, OHM CBSA3BIBAIOT DPA3HbIE MaTEMaTHYECKHE
JUCHUIUIMHBL B enHoe 1enoe. [103ToMy BakHO 1aTh BO3MOXHOCTh OOydaroneMycsi IOHUMaTh
TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM MAaTeMaTUKM M HUCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B yueGHOM Kypce «AureOpa ¥ Hayajlla MaTEMAaTHYECKOTO aHAlIM3a» MPUCYTCTBYIOT TAKKe
OCHOBBI MAaT€MaTUYEeCKOT0 MOJEIUPOBAHMs, KOTOpbIE NpU3BaHbl C(HOPMHUPOBATH HABBIKU
IIOCTPOEHUSI MOJIENIEN pealIbHbIX CUTYalUil, UCCIEA0BAaHUS 3TUX MOJIEIEH C IIOMOIIBIO anmnapara
anreOppl U MAaTEMaTHYECKOTO aHajn3a W WHTEPIPETAlMU IOJIYYEHHBIX pe3yJbTaToB. Takue
3aJJaHMs BIUIETEHBI B KaXKIBbIH M3 pazJesioB MPOTrpaMMbl, MOCKOJIBKY BECh MaTepHall yueOHOro
Kypca IIHPOKO HCHOJB3yeTcs s pelleHHs] MPUKIAaIHBIX 3anad. [Ipu pemeHuun peanbHbIX
NPAaKTUYECKHX 3a/Ja4d oOydarolluecs pa3BUBAIOT HaOMIOJAaTeIbHOCTh, YMEHHE HaXOAMUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 0000IaTh U KOHKPETU3UPOBAThH
npobnemy. JlesTensHOCTP 1O (OPMUPOBAHHIO HABBHIKOB pEIICHUS NPUKIAAHBIX 3a7a4
OpraHM3yercsi B IIpollecce HU3Y4YEeHHsS BCeX TeM Yy4yeOHOoro Kkypca «Anrebpa u Hadana
MaTEMaTHYECKOT0 aHAJIN3ay.



OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX IJIsi M3y4YeHHsS ydeOHOro Kypca «Anrebpa u
Hayajia MaTeMaTH4deckoro aHaimsay, — 170 gacoB: B 10 kimacce — 68 dacoB (2 yaca B HEJENI0), B
11 kiacce —102 yaca (3 yaca B HeJENIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Yuciia 1 BbIYUCICHUA

Panmonanbhele uncna. OOBIKHOBEHHBIE M AECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
peoOpa3oBaHusl YMCIOBBIX BblpaxkeHUH. Ilpumenenue apoOell M NPOLIEHTOB A pPELICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIICH 3HAHUN U PEAIbHOU JKU3HMU.

JlelictBuTenbHble uucia. PanuoHanbHble W HMppalMOHaibHbIE 4Kcaa. Apudmernueckue
OTepaly C JEHCTBUTEIbHBIMH yuciIamMu. [IpuOnmKEHHbIC BHIYMCICHUS, TIPAaBUIIa OKPYIJICHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ nenslM nokasareneMm. CrangapTHas (opma 3amucu AeHCTBUTEIBHOTO YHCIA.
Hcnonb3oBaHue mnoaxofsiied ¢Gopmbl 3amMcd  JACHCTBUTEIbHBIX YHUCEN Ul PELICHUs
IIPAaKTHUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apudMeTHIecCKuMU KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCIJIOBOT'O apryMeEHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo ] MHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Perenne nppalMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHrE ypaBHEHMI W HEPABEHCTB K PEIICHMI0 MATEMATHMYECKUX 3aJay U 3a7ad u3
pa3aMYHbIX 00JacTel HayKH U peasibHOM JKU3HH.

DyHKUUH U rpaguKu

@ynk1us, crocoOsl 3aganust GyHkuuu. I'paduk Gpynkuun. BzaumHo oOpaTHble GyHKINH.

Ob6nacTh ompeneneHus 1 MHOXKecTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynxuuu. IIpomexyrku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennass (QyHKIHMS C HaTypaJlbHBIM M II€JIBIM TOKa3aTenem. EE cBoiicTBa u Tpaduk.
CBoiicTBa 1 rpauk KOpHS N-0i CTETeHH.

TpuroHomeTrpuyeckass OKpY)XHOCTb, ONpPEIEICHUE TPUTOHOMETPUYECKUX  (PyHKUIUN
YHCIIOBOT'O apryMEHTa.

Hayana maTeMaTH4ecKoOro aHajan3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  IOCieqoBaTeabHOCTEH.  MOHOTOHHBIE
IIOCJIEJ0BATEIBHOCTH.

Apudpmernueckas U reoMmeTrpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH I'€OMETPUUYECKONW MPOrpecCHH.
dopmysa CIOXKHBIX HTPOLEHTOB. Vcronb3oBaHHe Mporpeccuu Njs PelIeHUs pealibHbIX 3a/1ad
MPUKIIQJHOTO XapaKTepa.

MHuozxecTBa M JIOTHKA



MHoecTBO, onepauuu Haj MHoXxecTBamH. [luarpammel Oitnnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBECHHOIO alIapara JjIsl OIMMCAHMs PeajbHBIX IPOLECCOB M SIBICHUM, NpU
pellIeHnN 3a1a4 U3 IpYruX y4eOHbIX [IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, T0KAa3aTEIbCTBO.

11 KJIACC

Yucia ¥ BBIYHCICHUSA

HarypanbsHble u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panuoHanbHbIM NOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHBIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX JIOTAPU(MBIL.

IIpeoOpa3oBaHue BBIpAXKEHUM, COAEPIKALIMX CTENIEHH C PAllMOHAIBHBIM [TOKAa3aTeJIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl IUHEHHBIX YpaBHEHMH. PenieHue NpUKIazHBIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CurcreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHue ypaBHEHUM, CUCTEM M HEPAaBEHCTB K PEIICHHUIO MaTeMaTHYeCKUX 3ajad U
3aJ]a4d U3 pa3IMyuHbIX 00JacTel HAyKU U peabHOM JKU3HU.
DyHKIUH U rpaGuKU

Oynkuus. [Tepuognueckue GyHkiuu. [IpoMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKkCUMyMbI
1 MUHUMYMBI QyHkimn. Hanbobiee 1 HanMeHbIee 3Ha4eHne QYHKITUU Ha TPOMEKYTKE.

Tpuronomerpuueckrue GyHKIUH, UX CBOMCTBA U rpaUKH.

[lokazarenbHas u snorapupmMuyeckass QyHKIMM, UX CBOMcTBa U rpaduku. Vcnonb3zoBaHue
rpaduKoB PYHKIUH 11 pelIeHns ypaBHEHUN U IMHEWHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB GYHKIMM IS HCCIETOBAHUS TMPOIECCOB W 3aBUCUMOCTEH,
KOTOpbI€ BO3HMKAIOT MPU PELICHUH 33734 U3 JIPYTUX YUYEOHBIX MPEIMETOB M pEabHOU KHU3HH.
Havyana maTeMmaTH4eckoro anajimsa

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /IJIs peIlIeHUs] HEPABEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOIHOM.

IIpon3BosHble 31€MeHTapHBIX (GYHKIUNA. DOpPMyNbl HAXOXKAECHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHne MPOU3BOAHON K MCClIeAOBAaHUIO (QYHKIHUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.

Haxoxaenne HauboIb111ero 1 HauMEHbILIEro 3Ha4eH!s PYHKIIUK Ha OTPE3Ke.

[IpumeHeHne NPOM3BOAHOM [UId HAXOXKJIEHUS HAWIYYIIEro pEIIeHHs B MNPHUKIAIHBIX
3aJ1a4ax, JJs ONpeAeseHUs] CKOPOCTH IMpoLiecca, 3a1aHHOTr0 GopMyJIoi uitu TpaduKoM.

IlepBooOpaznas. Tabnura nepBooOpa3HbIX.

Wuterpan, ero reomerpuyeckuil u ¢u3NyYecKuil cmbici. BbluMcneHue uHTErpana Mo
¢dopmyne Hetorona—Jleitbuuna.

IHNPEAMETHBIE PE3YJIbTATbBI

K konmy obyduenus B 10 kiacce oOydYaromuiicss TMOJNYYUT CIEAYIOIIHE MpeIMETHBIC
pe3yJIbTaThI:
Yucjaa 1 BLIYMCJIEHUS

OTIEpUPOBATh TOHATUSIMH: PAIMOHAIBPHOEC W JCUCTBUTEIHHOE YHCIO, OOBIKHOBEHHAS M
necsiTuuHast ApoOb, TPOIECHTHI;

BBITIOJTHATH apU(PMETHICCKHE OTIEPAINH C PAIlMOHATBHBIMY M JICHCTBUTEIILHBIMU YHCIIAMH;

BBITIONHATh MPUONMKEHHBIE BBIYUCICHUS, WCIONB3ysd IMpaBWIa OKpPYTJICHHS, JelaTh
MPUKUJKY U OLEHKY pe3yJibTaTa BIYUCICHU;



OTIEpUPOBATh TOHATUSMU: CTENEHb C IENBIM TOKa3aTelieM, CTaHaapTHas (opma 3amucu
JNEHCTBUTENBFHOTO 4YMCIIa, KOPEHb HATYpalbHOM CTEMEHM, MCIIOJIb30BaTh MOAXOASILYI0 (opMy
3aMMCH JCHCTBUTEIBHBIX YMCEN ISl PEIICHUS MTPAKTUICCKHUX 33]1a4 U IPEIICTABICHUS JaHHBIX;

OIIepUPOBATH MOHATUSIMU: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJBHOTO YIJa, UCIOJIB30BaATh
3aImMch MPOU3BOIBHOTO yTiia Yepe3 0OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKITHH.

YpaBHeHHSsI M HEPABEHCTBA:

OTIEPUPOBATH TMOHATHIMH: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOC, PAIlMOHAILHOE,
UppalMOHAIIbHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BBITIONHATh ~ TPEOOpa3oBaHUs  TPUTOHOMETPHUYECKUX  BBIPAKCHHA W peliarh
TPUTOHOMETPUYECKHE YPABHEHUS;

BBITIONHATh TPe0Opa30BaHUs IENBIX, PAIMOHAIBHBIX W WPPAIMOHATIBHBIX BBIPAKCHHUNA WU
peliaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHATIBHBIX U HPPALMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB;

MPUMEHSITh YPaBHCHHUS W HEPABCHCTBA JUIsl PEIICHHS] MAaTEMaTHYECKHX 3373y M 3a7ad u3
pa3nuyYHbIX 00JacTel HayKH U peasibHOM JKU3HU;

MOJICTTMPOBATh peajbHbIC CUTyallUd Ha s3BIKE alnreOphl, COCTaBIATh BBIPAKCHHUS,
ypaBHEHHUs, HEPAaBEHCTBAa IO YCIOBUIO 3aJayM, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
WCIIOJIH30BAHUEM alllapaTa aareOpsl.

DOyHKUUM U rpaduku:

OTIEPUPOBATH MOHITHIMH: (PYHKIIHS, CIIOCOOBI 3aaHusl (DYHKIIUHU, 00JIACTh OMpECIICHUS U
MHO>KECTBO 3HAUeHUU QYyHKIUU, rpaduK GYHKIUH, B3aUMHO 00paTHbIE (PYHKIIHH;

OTIEPUPOBATH MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIMH, HYTH (DYHKIIUH, IPOMEKYTKU
3HAKOTIOCTOSIHCTBA;

UCIIOJIb30BaTh Tpaduku QYHKIUHN IS PeIICHUS] YPaBHEHHUIA;

CTPOUTh U YHUTAaTh TpapuKd JTUHEHHOW (QYHKIMU, KBAAPATUYHON (YHKIUHU, CTEHIECHHON
(YHKITUH C [IETBIM TTOKA3aTeIIeM;

UCIONIb30BaTh TpapuKu (QYHKIMNA A7 HCCIENOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH MpHU
pelIeHNN 3a/ad W3 APYTUX y4eOHBIX MPEAMETOB U PEalbHOM JKHU3HH, BBIPAXKATH (OpMYyJIaMu
3aBHUCHMOCTH MEXIy BETUUHMHAMH.

Hauyana maTeMaTH4ecKoro aHajimsa:

OTEpUPOBATh TMOHATHUSIMHU: TOCIEIOBATENLHOCTh, apu(MeTHUecKass W TeOMeTpUYeCcKas
MIPOTPECCUH;

OTIePUPOBATH MOHITUSIMHU: OECKOHEUYHO YOBIBAIOIIAasi T€OMETpUYECcKash MPOrpeccusi, CyMMma
0eCcKOHEYHO yObIBaIOIIEe reOMETpUUECKON IPOrpeCcCHi;

3a/1aBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCO0AMU;

HCIIOJIb30BaTh CBOMCTBA TIOCJICIOBATSIIBHOCTEH W TIPOTPECCHH IS PEHICHHUS PealbHBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOTHKA:

OTIepUPOBATH OHATUSIMHU: MHOKECTBO, ONIEPALlU Ha/l MHO)KECTBAMU;

HCIIOJTb30BaTh TEOPETUKO-MHOKECTBCHHBIN aIlliapar JijIsl OMMCAHUS PeaTbHBIX TPOIECCOB H
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB;

OTIEPHPOBATH TIOHATHSIMU: OTIPEIEICHUE, TEOPEMa, CIIEICTBUE, TOKA3aTeIbCTBO.

K xonmy oOyuyenuss B 11 kJacce oOyyaroluiicsi MOJYYUT CIEAYIOLIUE IpEeIMETHBIE
pE3yJIBTaThI:
Ymucia 1 BbIYUCICHUSA:

OIIEpUPOBATh MOHATUAMH: HaTypaJIbHOE, LIEJ0E€ YUCIIO, UCIIOJIb30BaTh NPU3HAKU JIETUMOCTH
LEJIBIX YUCEJI, PA3JIOKEHHE YHCIIa Ha TPOCThIe MHOXKUTEIH JIJISl peLIeHUS 3a/1a4;

OIIEpUPOBATh NOHATUEM: CTENEHD C PALIMOHAIBHBIM I0KA3aTENIEM;

OTEpUPOBATh TMOHATUSAMU: JIOTapU(pM 4YHUCIa, JNECATHUYHbIE W HATypajbHbIE JIOTaPU(PMBI.
YpaBHeHHs H HEPABEHCTBA:

MIPUMEHSTHh CBOWCTBA CTENEHU Ui MpeoOpa30oBaHUsl BbIpaXXEHH, OepupoBaTh MOHATUSIMU:
[I0Ka3aTeIbHOE YPAaBHEHNE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPAaBHEHUN
Y HEPABEHCTB;



BBINMOJIHATE TPe0oOpa3oBaHUs  BBIPAKEHHM, coAepXalux Jorapupmbl, OINEPUPOBATH
HNOHATUSAMM:  JIOTapu(MUUYECKOe  ypaBHEHME M HEpPaBEHCTBO,  pEIIaTh  OCHOBHBIE
TUIBUIOTapU(PMUYECKUX YPABHEHUH 1 HEPABEHCTB;

HaXOJUTh PEIICHUS IMPOCTEHINUX TPUTOHOMETPUYECKUX HEPABEHCTB; OIEPUPOBATH
MOHATUSAMM: CUCTEMA JIMHEHMHBIX YPABHEHUN U €€ pEelICHUE, UCI0JIb30BaTh CUCTEMY JIMHEMHBIX
YPaBHEHMH Ul PEIICHUS IPAKTUYECKUX 3a7ay;

HaxOJUTh PELICHUs IPOCTEHUINUX CUCTEM M COBOKYIIHOCTEH PpALMOHAIBHBIX YpPaBHEHWUM U
HEPABEHCTB;

MOJICIMPOBAaTh pEalIbHbIE CHUTYyallMd Ha S3bIKE aureOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 331a4H, UCCIEN0BATh IIOCTPOECHHBIE MOJCIIH C
WCTIOJIH30BAHUEM allliapaTa ajareopsl.

DOYyHKUUH U TPaPuKu:

ONEpPUPOBATh TOHATHAMHU: TEpUOAMYECKass (DYHKIHUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOYKM 3KCTpeMyMa (yHKIMH, HauOoJblllee M HAaUMEHblee 3Ha4eHUs (YyHKIHMU Ha
MIPOMEKYTKE, UCIIOJIb30BaTh UX JUUIsl UCCIIEAOBAaHUS (PYHKIMH, 3aJaHHOH IpaduKkom;

OIIEpUpPOBaThH HOHATUSMU: rpaduKd  IOKa3aTelabHOM, JorapupmMuyecKon U
TPUTOHOMETPHUYECKUX (YHKIUH, N300pakaTh X Ha KOOPIAWHATHOM TUIOCKOCTH U MCIIOJIB30BaTh
JUIS PEILIEHUs] yPaBHEHUI 1 HEPABEHCTB;

n300pakaTh Ha KOOPIMHATHOM TNIOCKOCTH Tpa(UKH JIMHEHHBIX YpaBHEHHI U UCIIOIB30BaTh
UX JUISl pELICHUs] CUCTEMBI TMHEUHBIX YPaBHEHUI;

MCTOJIB30BATh TpapuKH (PYHKIHMHA U UCCIIETOBAHMS MTPOILIECCOB M 3aBHCUMOCTEH U3 IPYTUX
YYEOHBIX JAUCLUILIUH.

Hayana maTreMaTH4eCKOro aHaIM3a:

OIIEpPUPOBAThH MOHATUSAMHU: HENpepbIiBHAs (YHKIMS, MPOU3BOAHAS (PYHKIUH, UCIOIb30BAThH
TEOMETPHUCECKUI 1 (HU3NIECKUNA CMBICI TIPOM3BOIHON JJISl pEIICHUS 3a/1a4;

HaXO/JUTh MPOU3BOJHBIC 3JIEMEHTapHBIX (QYHKUMN, BBIYMCIATH IMPOU3BOAHBIE CYMMBI,
MPOU3BEACHNUS, YACTHOTO (DYHKITHIA;

UCMOJb30BaTh IPOU3BOJAHYIO JJsl HUCCIeAOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIEIOBAHUS K IOCTPOEHUIO I'paUKOB;

HCIIOJIB30BATh IIPOU3BOJHYIO U HAXO0XKACHUSA HAaWIYYIIETO PEIICHHs B IPUKIAAHBIX, B TOM
YHUCJIE COLUATIbHO-3KOHOMHYECKHX, 3a/1a4aX;

ONEepUPOBATh MOHATUSAMH: MEPBOOOpa3Has M MHTErpaj, NOHUMAaTh T€OMETPUYECKHH U
(bu3nyecKuil CMbICT UHTETpaa;

HaXO/UTh MEpPBOOOpa3HbIE 3JIEMEHTApHBIX (YHKLUH, BBIUUCIATH MHTErpan mno Gopmyie
Hrerorona—JleiiOnumna;

pemaTh MPUKIAJHbIE 33Jauyd, B TOM YHUCIE COLHAIbHO-IKOHOMHUYECKOro M (hU3HYecKoro
Xapakrepa, cpencTBamMu MaTe€MaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «AJITEBPA 1 HAYAJIA AHAJIM3A» (110 rogaM o0y4eHus)

10 KJIACC

HaumenoBanue paznena
(Tembl) (KOJIMUECTBO
4acoB)

Copepxumoe paszzaena
(Tembl)

OCHOBHEIE BUIEI
JIEATEIIbHOCTH
00ydJaronuxcs mpu
W3Y4YEHHUH TEMBI (2 YPOBHE
y4eOHBIX IeHCTBUI)

HNutepneTt -pecypchl

VYuet paboueii
POrpaMMbl BOCITUTAHUS

MHoxecTBa panuoOHaIbHBIX
U JCUCTBUTEIBHBIX YHCEI.
PanmonanbHble ypaBHEHHS U
HEpaBEHCTBA

14 gacos

MHoxecTBO, onepauud Haj
MHOXeCTBaMU. Jluarpammsl
Oiinepa—BenHa.

PanmonansHble YHCIa.
OOBIKHOBCHHBIC u
JeCATUIHBIC npobw,
MIPOLICHTHI, OeCKOHEYHEIe
MEPUOTUUECKHUE Ipodu.

ApudmeTrrueckre orepanun
C palMOHAILHBIMU YUCIIAMH,
MpeoOpa3oBaHUsl UYUCIIOBBIX
BeIpakeHM.  IIpumeHnenue
npobeil W TPOUEHTOB IS
peuieHus MPUKIaIHBIX
3a1a4 u3 Pa3TUIHBIX
oTpacieit 3HAHUU u
peanbHOM YKU3HH.
HelicTBuTenbHbBIE YHCIIA.
ParnmonansHbIE u
HppaLOHATILHBIE YyuUCIna.
ApudmeTrueckue orepamnuu
C NEUCTBUTEIbHBIMHU
gucnamu.  [IpubmmkxEHnbie
BBIYUCIICHUS], npaBuiIa
OKPYIJICHHSI, TIPUKUAKA |
OIIEHKa pe3ynbpTaTta
BBIYUCIICHUN

Hcnoab3oBaTh TEOPETUKO-
MHO>KECTBEHHBI  anmapar
TUTS OTIHCaHUS xoja
pelIeHnsT MaTeMaTHIeCKHUX
3a/1ad, a TaKXKe peaTbHBIX
IIPOLIECCOB U SIBJICHUM, IIpU
pelieHny 3amad M3 JpyTrux
yUueOHBIX IPEIMETOB.
OmnepupoBath
MOHATHAMM: PAMOHAIFHOE
YHCIIO, JeHCTBUTENHHOE
YHCIIO, OOBIKHOBEHHAS
IpoOb, HecsaTUdHast IpoOb,
MIPOIIEHTHI.

BbINoJIHATH
apumMeTHyecKue OIepanun
c paIoHaIbHBIMA u
JIECTBUTEIIHHBIMHU
YUCIIaMH;  TPUOJMKEHHBIC
BBIYHCIICHHS, UCTIONB3YS
MIpaBHJIa OKPYTIICHHUS.
Hesars  npuUKMAKY U
OLICHKY pe3ynbTara
BBIYUCIICHUH.
OnepupoBath
NMOHSTUAMM:  TOXJIECTBO,
ypaBHEHUE, HEPABEHCTBO;

http://school-collection.edu.ru/

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

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

YcranoBneHue
JOBCPUTCIIBHBIX OTHOIIICHUN
MEXKIYy  y4YHTEIeM u
00yJaroIMMICs,
CHOCOOCTBYOIIUX
IMO3UTUBHOMY  BOCIIPUATHUIO
00yJaOIUMUCS
TpeOOBaHMIH W TPOCKO
YUUTEIA, NPHUBJICUCHUIO HUX
BHUMaHUSI K 0OCYXIaeMoit
Ha ypoke uH(popmanuH,
aKTUBU3allunu
HI03HABATEIIHLHOM
JIeATeITLHOCTH;
no0yXJIeHHe O00Yy4aroNIHXCs
co0oaTh Ha ypoKe
OOIIeTIPUHSATEIC HOPMBI
IIOBECACHUA, ImpaBuia
OOIIEHNsT €O CTapmiUMHA H
CBEPCTHHKAMH,  IPHUHIIUAIIBI
y4eOHOH  JUCHUIUIMHBI U
CaMOOpraHU3aIHH



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

TOXK/IECTBEHHBIE
peoOpazoBaHMUs.
YpaBHeHue, KOpPEHb
ypaBHeHusi.  HepaBeHCTBO,
permieHue HEPaBEHCTBA.
Meton HMHTEPBAJIOB.
Pemenune HEJIBIX u
JIpOOHOPAINOHATEHBIX

YpaBHEHUH U HEPABEHCTB

LeIoe W paluoHaIbHOE
ypaBHEHHE,  HEPaBEHCTBO.
BuInoaHarTe

npeodpa3oBaHus IETBIX U
palMOHATIBHBIX BBIPAKEHHH.
Pemiatb OCHOBHBIC THIIBI
LEeNbIX  HWppanrOHATIBHBIX
YPABHEHUII U HEPABEHCTB.
IIpuMeHsTH panuOHAIBHBIE
YpaBHEHHS U HEpaBEHCTBa
TUIst peteHus
MaTeMaTHYECKUX 3afad |
3aj1a4 u3 Pa3NUYIHBIX
oOnacTell HAyKH U peaabHOM
KNU3HU

OyHKIUU
CreneHb
IOKa3arejieM
6 gacoB

nu
C

rpaduKm.
EeTIBIM

®Oysknus, crocoOsl 3a1aHus
(dhyHKIIH. Bzanmuo
oOpaTHbIe (byHKINU.
I'padux dynkuun. O6snacTb
Olpe/ieeHHsT ¥ MHOYKECTBO
3HaueHuil Qynkuun. Hymm

(GyHKINY. [IpomexyTku
3HAKOIIOCTOSTHCTBA. UETHBIE
U Heu€THble  (YHKIUH.
CreneHn C LETBIM
mokazareneM. CTaHgapTHas
¢dhopma 3anucu
JIEUCTBUTEIILHOTO qucJa.
Hcnons3zoBanue

noaxojsmiel popmel 3armcu
JNEWCTBUTENILHBIX YUCET UIA

peleHus MPaKTUIECKUX
3aJa4 W NPEACTaBIICHUS
JAHHBIX.

CrenenHast ~ QyHKOUS €

HaTypaJbHbIM n OCJIBIM

OnepupoBatb

MOHATHSIMH: byHKIHS,
croco0bl 3a1aHus QyHKIHH,
B3aUMHO oOpaTHBIE
byHKIIHIH, o0racTb

OMpPECICHUS. U MHOXECTBO
3Ha4YeHuil (QyHKIMHU, TpaduK
(dbyHKIIMM;  9ETHOCTH W
HEYETHOCTh (YHKIIMH, HYJIH
¢dbyHKINY, MIPOMEXKYTKH
3HAKOITOCTOSIHCTBA.
BuInoaHATH
npeodpazoBaHus CTEICHEH
C IeIbIM  IOKa3aTelleM.
Hcnonp3oBaTh
CTaHJIAPTHYIO bopmy
3aIICH JEUCTBUTEILHOIO
gucna. @opmMyJmpoBaTh U
WLTIOCTPUPOBATH
rpaduyuecKu
CTEIICHHOM

CBOICTBA
GYHKIHUH.

DJEeKTPOHHBIE YUEOHUK U 3aJaUHUK
VYupaxuenus B 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/

[IpuBnekarsb BHUMAaHHE
oOygarontxcs K
LIEHHOCTHOMY aCIeKTy
M3y9aeMBbIX Ha ypoke
SIBIICHHUH, TOHATHH Hu
MIPUMEPOB.

[ToOyxmath  0OydaroUUXCs
co0Jro1aTh Ha ypoke
MIPUHLIUTIBI yueOHOM
JUCIIUTUTAHBI
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noka3areneM. E€ cBolicTBa u
rpaduk

Beipa:xkate  ¢opmyaamu
3aBUCHMOCTH MEXIy
BEIMYHNHAMU.

Hcnoan3oBars nu@pposbie

pecypebl sl TIOCTPOCHHUS
rpapukoB  GyHKOHH H
W3YYCHUSI UX CBOMCTB
Apudpmernueckuii  KopeHb | ApudMeTnueckuii  KOpeHb | POpMYJIMpPOBAaTh, https://www.yaklass.ru/p/algebra/10- | Haxoauts LICHHOCTHBII
n—oif CTETCHH. | HaTypaIbHON CTEIICHH. | 3aMMCHIBATH B | klass/stepeni-s-ratcionalnym- acIieKT Y4eOHOTO 3HAHHS U
WpparronanbHbie HeticTBus ¢ | cumBosmyeckoii ¢gopme m | pokazatelem-korni-stepennye-funkicii- | nadopmanuu, obecreunBars
ypaBHEHUS ¥ HEPABCHCTBA apu(METHIECKUMHU KOPHSIMHU | HILJIIOCTPHPOBATH 11016/poniatie-kornia-n-i-stepeni-iz- | ero monumanue.
18 yacos n—oii cremeHu. Pemienue | npuMepamMu cBoiicta | deistvitelnogo-chisla-9101
UppaLHOHATBHBIX KOPHSI N-O¥ CTEHCHH. Peann3oBeiBaTh Ha ypoOKax
yYpaBHEHUH M HEPABEHCTB. | BLIMOJHATH https://resh.edu.ru/subject/51/10/ MOTHBUPYIOUIMA MOTEHIIHAI
CpolicTBa ¥ Tpaduk KOpHs | mpeoOpa3oBaHUs IOMOpa, paspsoKaTh
N-oii cTereHn UPpAIHOHATBHBIX HAMpsDKEHHYI0  OOCTaHOBKY
BBIPAXKCHUI. B KJ1acce
Pemiate OCHOBHBIE THIIBI
UppAIHOHATBHBIX

ypaBHEHUI 1 HEPABEHCTB.
IIpuMeHATH AJs1 pelieHus
Pa3IUYHBIX 3amay
HppaluoHaIbHbIE
ypaBHEHUS M HEPABEHCTBA.
Crtpourthb, 4yuMTaTh TpaduK
KOPHS n-oit CTETICHH.
Hcnoab3oBath uuppoBbIe

pecypebl ISl TIOCTPOCHHS
rpagpukoB  QyHKIMH ~ H
M3y4YEHUsI UX CBOMCTB.
®opmyiel  TpuroHometpur. | CHHYC, KOCHHYC W TaHreHc | OnmepupoBaTh https://www.yaklass.ru/p/algebra/10- | UauiuupoBaTth u
TpuroHomerpuueckue YHCIIOBOTO apryMeHTa. | MOHATHIMM: cunyc, | klass/sinus-i-kosinus-tangens-i- MIOJ|/ICPIKUBATH
YpaBHEHUS ApKCHHYC, apKKOCHHYC | | KOCHHYC u TaHreHc | kotangens-svoistva-i-grafiki- HCCIIEI0BATEIbCKYIO
22 gaca ApKTaHTeHC YHCJIOBOTO | IPOU3BOJIBHOTO yria. | trigonometricheski_-10781/chislovaia- | nesitensHOCTB
apryMeHTa. Hcnogb30BaTh 3anuck | okruzhnost-na-koordinatnoi-ploskosti- | oOyuarormmxcss B pamkax
Tpuronomerpuueckast MPOM3BOJIBHOTO yria 4depe3 | 10878 peanuzanuu MU
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OKpY>KHOCTb, ~OIpeescHne | oOpaTHbIE WHIMBH]TY ATTbHBIX u
TPUTOHOMETPHUIECKUX TPUTOHOMETPHUECKHUE https://resh.edu.ru/subject/51/11/ IPYIIIOBBIX
(hyHKIIHI YHCIIOBOTO | (DYHKITHIH. HCCIIEeIOBATEIBCKUX
apryMeHra. OcHoBHBIE | BBIMOTHATH POCKTOB
TPUTOHOMETPUYECKUE npeodpa3oBaHus
¢dhopmymer. [IpeobpazoBanme | TPUTOHOMETPHUECKUX
TPUTOHOMETPUUECKUX BBIpa)KEHHH.
BBIPAKCHUM. Pewenue | Pemiate OCHOBHBIE  THIIBL
TPUTOHOMETPUYECKUX TPUTOHOMETPUIECKIX
YpaBHEHUI YpaBHEHUI
ITocnenoBaTeabHOCTH ITocnenoBaTeabHOCTH, OnepupoBarh https://www.yaklass.ru/p/algebra/9- | PeanruszoBats
IpOrpeccuu CIIOCOOBI 3aaHUs | MOHATHSIMHA: klass/chislovye-posledovatelnosti- BOCIIUTATEIIbHbBIE
5 yacoB HOCJIEN0BaTEIbHOCTEN. II0CJICA0BATCIbHOCTD, proqressii_9139/poniatie_chislovoi_ BO3MOXHOCTH B Pa3JIMYHBIX
MoOHOTOHHBIE apupmeTHIecKas ¥ | nosledovatelnosti-sposoby- BHAAX eI TEIbHOCTH
MOCJIeI0BATEILHOCTH. reoMeTpuyecKas zadaniia-posledovatelnostei-11943 oOyyaromierocs Ha OCHOBE
Apudmernyeckas U | mporpeccun;  OECKOHEYHO BOCHIPHATHUS 3JIEMEHTOB
reoMeTpudecKas yOBIBaromas NEeHCTBUTEIHHOCTH,
nporpeccul.  beckoHedHO | reomeTpudecKas POCMOTP yUeOHBIX
yOBIBaroIas porpeccus, cyMMa (hnpMOB.
reoMeTpuyecKas OeckoHEUHO  yObIBaroriei
IIPOIPECCHsL. CymMa | reoMeTpHyYecKoi IIpumensaTH Ha ypoOke
OeckoHeYyHO  yObIBaroIIel | MPOrpeccuu. MHTEPAKTUBHBIX bopm
TeOMETPHUYECKOM 3apaBath pabortsl, (hopmupyroIIIX
MIPOTPECCHH. dopmyna | mocaeoBaTeIbHOCTH JMYHOCTb.
CJIOKHBIX IMPOUCHTOB. | pa3JIMYHbIMU CHOCO6aMI/I.
NcnonszoBanue nporpeccuu | [IlpumensaTe hopmyay
JUIS  PELICHUs  PEATbHBIX | CJOKHBIX MPOUEHTOB A
3aja4 NPUKJIATHOTO | pelieHust 3a7a4 u3
XapaxTepa peambHOM  TpakTHKH  (C
HCHOJIb30BaHHEM
KaJIBKYJISITOPA).
Hcnoab3oBate  cBOiicTBA
[OCJIeI0BATEIILHOCTEH u

MPOrpeccuil s pelieHud
peanbHBIX 3a1a4
MIPUKJIAIHOTO XapakTepa
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[MoBTOpenune, o00o0OmeHue, | OcHOBHBIE TOHATUS Kypca | [IpuMeHATH ocHosHble | https://www.yaklass.ru/p/ [ToOyxnmate  oOydaromuxcs
CHCTeMaTH3aIHs 3HAHUH anredpbl " Hayajl | MOHATUS Kypca anreOpel | cobroaTh HOPMBI
3 gaca MaTeMaTHYeCKOr0  aHalIn3a | Hadall MaTeMaTHIECKOrO | https://resh.edu.ru/subject/ TIOBE/ICHMS, npaBuiIa
10 kmacca, 00oOmieHHMEe U | aHaJIM3a ISl pelICHHs 3a/1au OOIIEHUSI CO CBEPCTHUKAMHU
cHCTeMaTH3allHs 3HAHUI U3 peajbHOW IKU3HH H u nearoram,
IPYTUX IIKOJIBHBIX COOTBETCTBYIOIIME  YKIAIy
JUCLUTUTUH o0mIeo0pa3oBaTeIbHOM
OpraHu3allii, YCTaHOBIICHUE
u HOICPIKKY
TIOOPOXKENaTENEHOM
aTMocdepsl
OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME
68 "yacoB
11 KJIACC

HaunmenoBanue paznena
(Tembl) (KOIMYECTBO
4acoB)

Conepxxumoe paszaena
(Tempr)

OCHOBHBIE BUJIBI
JeSITebHOCTH
oOyuaromuxcst npu
U3Yy4EHHUH TEMBI (2 ypOBHE
y4eOHBIX AEHCTBUI)

HNHTtepHeT -pecypcsl

VYyer paboueii mporpaMMbl
BOCITUTaHUS

Crenenp ¢ palMOHAIBHBIM
MoKa3areyem.
[lokazarenbHast  GyHKUMS.
[loka3zarenbHple ypaBHEHHS
Y HEpaBEHCTBA

12 acoB

Crenenb ¢ paluOHAIBHBIM
MTOKa3aTeNeM. CsaoiicTBa
creriedn.  [IpeoOpasoBaHue
BBIpQKEHHUH,  COAEpIKaIInX
panroOHAJIBHBIC CTCIICHU.
Iloka3zarenbHble  ypaBHEHHS
u HEpaBEHCTBA.
[NokazarenbHas QyHKIMS, €€
CBOWCTBa U rpaduk

DopMyIHPOBATH,
3anuchIBaTh B
CHMBOJIMYECKOil (opme U
WLITIOCTPHPOBATH
npuMepamMu CBOICTBa
CTETIECHH.

[MpuMeHsaTH CBOlicTBA
CTETIeHU JUTS
npeobpazoBaHUs
BBIPAKEHUI.
®opMyJIMPOBATH U

HIJTHCTPUPOBATH

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

OprannzoBatb  pabOTBl  C
o0yJaroruMucs KakK B
opnaiiH, Tak W B OHJANH
¢dopmare.
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rpaguyecku CBOMCTBA
MMOKa3aTeNbHON  (PyHKIIHH.
Pemiatb OCHOBHbBIE THIIBI
[IOKAa3aTeNbHbIX YpaBHEHUH
Y HEPaBEHCTB.

HcnoanzoBars uudgpoBblie

pecypcbl Ui TIOCTPOCHUS
rpagpukoB  QYHKUMH  H
H3Y4YEHUS] UX CBOKCTB
Jlorapudpmudeckast Jlorapugm yrcna. | @opMyJIMpOBaTh, https://www.yaklass.ru/p/algebra/11- | IlpuMeHsITs HHTEPAKTHBHbIC
GbyHKIHS. JlecATHUHBIEC U HATYpadbHbBIC | 3aMUCHIBATH B | klass/logarifmy-pokazatelnaia-i- ¢dopmBl yuebHO# pabOTBl —
Jlorapudmuueckue siorapu@mel. cumBoJndeckoit ¢opme m | logarifmicheskaia-funktcii- UHTEIUICKTYaJIbHBIE,
ypaBHEHHS 1 HEPaBEHCTBA [TpeobpaszoBanue WITIOCTPUPOBATH 9160/poniatie-logarifma-osnovnoe- | crumynupyromme
12 yacos BBIPDAKCHUI,  COICpXKAIUX | MPHUMepaMu cBoiicta | logarifmicheskoe-tozhdestvo-10788 | mo3HaBaTenbHYO
J0TrapuQMsl. norapudma. MOTHBAIIHIO, UTPOBBIC
Jlorapupmudeckue BbINoJHATD METO/IMKH, JIMCKYCCHH,
ypaBHEHHS 1 HEPABCHCTBA. npeoOpa3oBaHusI JAIOIIHe BO3MOXXHOCTh
Jlorapudmuueckas BBIPDAKCHUI,  COICPIKAIINX HNPUOOPECTH OMBIT BEICHUS
¢byHkuus, e€ cBoiWicTBa U | JOrapuQMsl. KOHCTPYKTHBHOT'O JIHAora
rpaduk ®opMyIHPOBATH Z
WLTIOCTPUPOBATH
rpaguuecku CBOICTBA
JiorapuMUYECKOM
(hyHKIHIH. Pematsb
OCHOBHBIC THITBI
JiorapuMUIECKUX
ypaBHEHHH U HEPABEHCTB.
Hcnoan3oBate uugposbie
pecypebl Ui [TOCTPOCHUS
rpagpukoB  QyHKUMH  H
W3y4eHUss  MX  CBOWCTB.
3HAKOMHUTBCSI ¢ HCTOpHEit
pa3BHUTHSI MATEMATHKH
Tpuronomerpuueckue Tpuronomerpuueckue OnepupoBatrh mousituem | https://www.yaklass.ru/p/algebra/11- | [Ipusnekarsb BHUMaHUE
¢GyHkumn w ux rpaduku. | QyHKOMM, WX CBoiicTBa U | mepuoamueckas  ¢ynkuus. | klass/grafiki-trigonometricheski- oOyyaromuxcs K
TpPUTOHOMETPHUUECKHE rpaduK. ITpumepst | CTtpouTh, aHajau3upoBath, | funkicii-7226004/poniatie- [IEHHOCTHOMY aCIIeKTy
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HEpaBeHCTBA TPUTOHOMETPUUECKUX CpaBHHUBATh rpaduku | periodicheskoi-funktcii-9104 U3y4yaeMblX ~ Ha  ypoKax
9 yacoB HEPaBCHCTB TPUTOHOMETPHYECKHX OpeIMETOB,  SIBICHHH |
byHKIHA. https://resh.edu.ru/subject/51/11/ COOBITHI,  WHHIIMHPOBAHHUE
DopMyTHPOBATH " 00CYKIICHHIA, BBICKa3bIBAHUI
WLTIOCTPHPOBATH CBOEr0 MHCHUS, BBIPAOOTKH
rpaduyecKu CBOMCTBA CBOETO JIMYHOCTHOT'O
TPUTOHOMETPHUYECKUX OTHOILICHHUS K H3y4aeMbIM
(GyHKUIUH. COOBITHSIM, SIBJICHUSIM
Pematp npocTenime
TPUTOHOMETPHYECKHE
HEpPaBEHCTBA.
Hcnoab3oBats rpaguku
ST peLIeHUsI
TPUTOHOMETPHUYECKUX
HEPaBCHCTB.
Hcnoan3oBate uugposbie
pecypcbl Ui TIOCTPOCHUS
rpagpukoB  QyHKOMH  H
M3YYCHUsI UX CBOMCTB
IMpoussoanas. Ilpumenenue | HempepbiBHbIC ¢byukuun. | Onepuposath nmousitusmu: | https://www.yaklass.ru/p/algebra/11- | icnonb3oBanue
MPOU3BOTHOMN Metox  WHTEpBaJOB  JUIsl | HEMpPEpHIBHAS ¢bynxuws; | klass/proizvodnaia-primenenie- BOCITUTATENBHBIX
24 gacoB peleHus HEPaBEHCTB. | MMPOU3BOJTHAS ¢bynkiumu. | proizvodnoi-dlia-issledovaniia- BO3MOKHOCTEH COJIepIKaHUs
[TponsBoaHas ¢ynkimu. | Mcnoab3oBaTh funktcii-9147/opredelenie- TEMBI qepes no00p
I'eomeTpuyeckuit U | TCOMETPUYCCKUI u | proizvodnoi-geometricheskii-i- COOTBETCTBYIOIIMX 3ajad JIs
(duznueckuit CMBICH | (PU3UUECKHIA cmeicn | fizicheskii-smysl-proizvodnoi-11223 | pemenus
HPOU3BOTHOIA. MPOU3BOHOM ISl PEIICHUSI
[TponsBoaHbIE 3ajad.
sneMeHTapHbix  ¢GyHknwmii. | Haxoquts  mpomssoansie | https://resh.edu.ru/subject/51/11/
[TpousBoaHas CYMMBI, | 2JIEMEHTapHbIX  (PYHKIUIA,
TPOU3BE/ICHHS, YaCTHOTO | BBIYMCJAATH POU3BOJIHBIC
(hyHKIHIA. [IpumeHeHue | cymMMmBl, IIPOU3BENECHN,
MPOU3BOIHOU K | 4aCTHOTO (hyHKIHH.
uccnenoBannio ¢yHkuui Ha | Mcmoab3oBarh
MOHOTOHHOCTb U | IPOU3BOIHYIO TSt
aKcTpeMyMbl. HaxoskieHue | uccinenoBanuss (QyHKIUH Ha
HanOOJIBIIETO Y | MOHOTOHHOCTb u
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HaUMEHBIIIETO 3HAYCHHS
GhyHKIIH Ha OTpE3KeE.
IIpumeneHnrne MPOU3BOAHOU

IS HaXO0KICHUS
HaWjaydliero pelieHus B
MPUKIATHBIX 3amadax, Uit
onpeeIeHUs CKOPOCTH
mporiecca, 3aJJaHHOT'O

(hopmymoit niu rpadukoM

3KCTPEMYMBl, TNPHUMEHATH
pe3yJbTaThl HCCIEI0BAHUSA
K TIOCTPOCHHIO TpaduKOB.
IIpuMeHATL NPOU3BOAHYIO
I HaXO0XJIEHUS
HAaWIy4lIETO pEIIeHus B
MPUKIAIHBIX, B TOM 4YHCIE
COLIMATbHO-3KOHOMUYECKUX,
3a7a4ax. 3HAKOMHUTBCH C
HCTOpHUel pa3BUTHS
MaTeMaTHYECKOro aHaIu3a

WHTerpain u ero npuMeHeHus
9 gacoB

[lepBooOpaznas.  Tabmumna
nepBooOpasHeix. MHTErpai,
FeOMETPUYECKUN u
¢buznueckuii CMBICT
HHTErpana. Brruucnenue
uHTeTpasia 1o  (opmyre

Herorona—JleiiOuuma

OnepupoBaTrb NOHSITUSIMU:

mepBooOpa3Hasi, HHTErpall.
Haxoguts miepBOOOpa3HbBIC
AIIEMEHTAPHBIX  (YHKIHIA;
BBIYUCIATH HHTETpaj 110
dopmyie HeroTona—
JleiiGHuma.

3HAKOMHTBCH C HCTOpHei
pa3BUTHSA MaTEeMaTHYECKOro
aHaImu3a

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

klass/pervoobraznaia-

neopredelennye-i-opredelennye-

integraly-9151/poniatie-

pervoobraznoi-9152

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

IIpumenenue Ha  ypOKe
WHTEPAKTUBHBIX bopm
paboTel ¢ OOyYarOUUMHUCS:
HWHTCIIJICKTYaJIbHBIX urp,
CTUMYJTUPYFOIIIX

MO3HABATENLHYI0 MOTHBAIHIO
obyJaronuxcs

Cucrembl ypaBHEHHI
12 yacos

JIMHEMHBIX
Pemenne
3a1a4y c
CUCTEMBI
YpaBHEHUI.
CucreMbl M COBOKYIHOCTH
LETIBIX, paloHAIbHBIX,
HpparMoOHaIbHBIX,
[TOKa3aTeNbHbIX,
JOTapUPMHUICCKUX
YpPaBHEHUH U HEPABEHCTB.
Ucnonb3oBanue  rpadukoB
GyHKUMI s peleHus
YpaBHEHUI 51 CHCTEM.
IIpumeHeHue YpaBHEHU,

Cucrembl
YpaBHEHUH.
TIPUKJIATHBIX
IIOMOIIILIO
JIMHEHHBIX

OnepupoBaThb NMOHSITUSIMU:

cucrema JMHEHHBIX
ypaBHEHUH u e€ pelIeHue.
Hcnoab3oBath cucremy
JIMHEUHBIX ypaBHEHUH i
pemieHus MPaKTHYECKUX
3ajadu.

Haxoautsp pemenust
NpPOCTENIINX  CHCTEM U
COBOKYITHOCTEM
paInMoOHaIBHBIX YPAaBHEHUHN U
HEPABEHCTB.
Hcnoab3oBath  rpaduxu
dbyHKOIMA I peIIeHus
ypaBHEHUH.

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/

Ilpumenenue pYIIOBOM
paboTel K paboTHI B Mapax,
KOTOpbIE yyaT 00y4YaroIIMXCs

KOMaH/IHOH pabore "
B3aHMOJICHCTBHIO C JPYTHMH
00y4aIOIUMHUCS
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CUCTEM M HEPaBEHCTB K
PEIICHUIO MaTEeMaTHYECKUX
3aja4 U 3a7a4 U3 PasIuuHbIX
obnacTell HAyKH U peanbHON
KU3HH

MopenupoBaTh  peajbHbBIC
CUTYyaluu Ha SI3BIKE
anreopsl, COCTAaBIISITh
BBIPXKCHHUS, ypaBHEHUS,
HEPAaBCHCTBA M CHCTEMBI I10
YCIIOBHIO 3aja4u,

HCCIe10BATh MOCTPOeHHbIE
MOJIETIM C MCIHOJIb30BAHUEM
anmaparta anreOpbl

Harypamsueie u  uensle | Hatypanehele u  nensie | OnepupoBaTth monsitusimm: | https://www.yaklass.ru/p/algebra/10- | Opranu3oBsiBath e cTBO
qucIa yucia B 3ajadax M3 | HaTypaimbHoe umcio, nenoe | klass/deistvitelnye-chisla- MOTHBUPOBAHHBIX
6 yacoB peanbHOM >ku3HU. [Ipu3Haku | yucIo. 9102/naturalnye-chisla-povtorenie- | 3pyIMpOBaHHBIX y4alIUXCs
JENMMOCTH TEITBIX YHCE Hcnonb3oBats  mpusHaky | 11259 HaJl UX HEYCIECBAIOIINMHU
JCNUMOCTH LEJNBIX YHCel, OJIHOKJTACCHUKAMH;
pa3ioXKeHHe ~ Yuciaa  Ha
HOPOCThIE MHOMKHTEIH  JUIS
pelieHus 3a1a4
[ToBTOpenue, o00oOmieHue, | OCHOBHBIE TOHATHS Kypca | Pemarts npukJJaagnbie | https://resh.edu.ru/ OpraHu30BbIBaTh 1IEPCTBO
CHCTeMaTH3alusI 3HAHU anreopsI u Hayal | 3a1a4d W3 Pa3IMYHBIX MOTHBHPOBAHHBIX U
18 yacos MaTeMaTHYeCKOTO aHallk3a, | obiacTedl HayKu W peajbHoi | https://www.yaklass.ru/ SPYAMPOBAHHBIX YUAIIHXCS
0600mIeHne U | KHU3HH c MOMOIIIBIO HaJl X HEYCIICBAIOIMMH

cucTeMaTH3aIus 3HaHUN

OCHOBHBIX TIOHSITUH Kypca

anredpsI u Hayvan
MaTEeMaTHYECKOT'0 aHAIN3A.

BeiOupaTs  onTHMaTIbHBIE
CIIOCOOBI BBIYUCIICHUH.
Hcnons3oBath Jifi b
peuieHus 3aga4 ypaBHEHUS,
HEpPaBeHCTBA M  CHUCTEMBI
yYpaBHEHUH, CBOICTBa

(dyHKIWH 1 rpaduKoB

OJHOKJIaCCHUKAaMM,

OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

102 yaca
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS
INOACHUTEJIbBHAS 3AIINCKA

BaxHocTh yueOHOro Kypca TI'e€OMETpPUM Ha YpPOBHE CpEAHEro oomero o0pa3oBaHUs
00ycJIOBJI€HAa MPAKTUYECKOH 3HAYMMOCTBIO METANpPEeIMETHBIX M IPEIMETHBIX pE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPaBJICHUHU JIMYHOCTHOTO PA3BUTUS OOydaromuxcs, GOpMHUPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4eOHbBIX IUCLUIUIMH.
PazButne y oOydarommuxcs NpaBHIBHBIX TPEACTABICHUH O CYIIHOCTH U TPOUCXOXKICHUU
reOMEeTpUYECKUX a0CTpaKLUii, COOTHOIIECHUH PEaIbHOIO U UJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUN U IIPOLIECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOr0 MOJEIMPOBaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS OOYUAIOUIMXCS, a TaKkKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOILIECTBE.

['eomerpus sBnsETCS OAHMM M3 0a30BBIX NPEAMETOB Ha YpPOBHE CpPETHEr0 OOILIEero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH E€CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllLIeHHE, (POPMUPYEMOE NTPH U3YUEHUU 00YYaIOIMMHCS TOHATUHHBIX OCHOB
T€OMETPUM ¥ TIOCTPOCHHWM UEMOYKH JIOTUYECKHX YTBEPKICHHH B XOJI€ PEIICHHS
T€OMETPUYECKUX 3a/a4, YMEHHE BBIJIBUTaThb W ONPOBEPraTh THIIOTE3bl HENOCPEICTBEHHO
UCMOJIB3YIOTCSl MPU PpEIIeHUM 3a7ad eCTECTBEHHO-HAyYHOIo LUKJIA, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpUeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
NeSITeIbHOCTH YesioBeka. OpueHTausl 4eJI0BeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €r0 COL[MAIbHOIO ObITHS, (hopMa OTPAKEHUSI OKPY’KAIOIIEro MUPa, YCIOBUE YCIIELIHOTO
MO3HAHUS " aKTHBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OmnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEAMHSAET pa3Hble BUABI yUEOHOM M TPYJOBOH AESATEIbHOCTH,
SBISICTCS OAHMM M3 TPOPECCHOHATHHO BAXKHBIX KAadyeCcTB, IOITOMY aKTyalbHa 3ajada
dopmHpoBaHUsS Yy OOyYalOIUXCS MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK pPa3HOBUIHOCTHU
00pa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPAKTHYECKOU
JeSITeIbHOCTH 110 MHOTUM HaIPaBICHUSM.

Ilenb ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomerpusi» Ha 6a30BOM ypoBHE 0Oy4eHHUS
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOyYaromIMXCs 4Yepe3 oOecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
JeicTBUH, crienu(UUHBIX T€OMETPUH, BO3MOXKHOCTH YCIELITHOTO MPOA0IDKEHHs 00pa30BaHus Mo
CHENHUATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIATHBIM HCIIOTB30BAaHUEM T€OMETPHHU.

[TpropuTeTHBIMU 3a/1a4aMu OCBOEHHsI yueOHoro Kypca «I['eomeTpun» Ha 6a30BOM ypOBHE B
10-11 xmaccax sSBISIOTCS:

(dbopMHpOBaHUE MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOI KYJIbTYpbI U OCO3HaHUE €€
B3aMMOCBSI3HM C OKPYKAIOIINM MUPOM;

¢dopmMHpoBaHUE NPEACTABICHNUS O MHOTOTPaHHMKAX M TejaX BpalleHHs KaK O BayKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX ONKCHIBATE W W3y4daTh pa3Hble  SIBICHUS
OKPY’KaIOIIET0 MUPA;

dopMHEpoBaHHWE YMEHHS paclo3HaBaTh Ha YEepPTEKaxX, MOJEIAX W B PEATbHOM MHUpE
MHOTOT'PAaHHHMKH U TeJla BpallleHHs;

OBIIQJICHUE  METOJAaMH  peIIeHWs  3aad Ha  [OCTPOSHHs Ha  HM300paKeHHSX
IPOCTPaHCTBEHHBIX (pUTYD;

dbopMHEpOBaHUE YMEHHS OTIEPHUPOBATH OCHOBHBIMH MOHITHSIMH O MHOTOTPAaHHHKAX M TeJax
BpAIleHUs U UX OCHOBHBIMHU CBOICTBAaMH; OBJAJICHHE AITOPUTMAMH PELICHUS OCHOBHBIX THIIOB
3a7a4, (OPMHPOBAHHWE YMEHHS TPOBOJHMTH HECIIOKHBIC IOKA3aTENbHBIE PACCYXKICHHS B XOJE
pelLIeHHs CTePEOMETPUUECKHX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;
pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYyYaromuxcs, MO3HABaTEIbHOU
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;



¢dopmupoBaHne (QYHKIMOHAIBHON TI'PaMOTHOCTH, PpEJIIEBAaHTHOM TI'E€OMETpUHU: yMEHHE
pacro3HaBaTh MPOSIBICHUS TE€OMETPHUUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU U3YYEHHUH JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpHOCTed, (OpMyIHMpOBaTh MX Ha S3bIKE I'€OMETPUM M CO3/1aBaTh
TreOMETPUYECKUE MOJETH, MPUMEHSATh OCBOCHHBIH T€OMETPUYECKHH ammapaTr Uis pelIeHHS
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLEHUBATH IMOJTYYCHHbBIE PE3YNbTATHI.

OTnu4uTeNbHON 0COOEHHOCTHIO MPOTPAMMBI MO TE€OMETPUU SIBIISICTCS BKIIIOYCHHE B KYypPC
CTEpEOMETPUH B Hayalle €ro U3y4eHUs 3a/1a4, pelIaeMblX Ha YPOBHE HHTYUTHUBHOIO IMO3HAHUS, U
ornpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET NPOTEKAHHE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY HU3YUEHUIO IIPEIMETA.

[Ipenmourenue oOTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHus, TO €cCTh
TEOPETUYECKHE 3HAHHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IIPEIMETHOINPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX MPEJICTaBICHUM Yy oOydalomuxcs B Kypce
CTEpPEOMETPUU MPOBOJUTCS 3a CUET PEILEHUS 3aa4 Ha CO3JJaHUE IIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPHpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza MPOBOAMUTCA C
ONOpOM HA HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePIKaHUS.

OCHOBHBIMU COJIEpKATEIbHBIMHU JTUHUAMHU YueOHOro Kypca «l'eomerpus» B 10—11 kiaccax
ABIAIOTCA: «MHOrorpanHukn», «l[IpsiMple W MJIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTOpBI 1 KOOPAWHATHI B IIPOCTPAHCTBEY.
®opmMupoBaHUe JTOTUYECKUX YMEHUH paclpeeseTcss He TOJIbKO MO COAepKaTeIbHbIM JINHUSM,
HO U TI0 roJiaM 00y4YeHUs Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3ylbTaTaM OCBOCHUS
IPOTPaMMBI 110 TEOMETPHH, PacIpeNeEHHBIM MO roJaM OOY4eHHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oMm, uTOOBI OBNAJCHHE TEOMETPUUYECKUMH MOHATUSIMHU M HaBBIKAMHU OCYIIECTBISLIIOCH
MIOCJIEIOBATEIFHO W IIOCTYNATENBHO, C COOJIIOJICHHEM TPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEICTaBICHUN 00yJaromuxcs,
pactupsisi U yrinyOssisi e€, o0pa3yst IpOYHbIe MHO>KECTBEHHBIE CBSI3H.

OO11ee 4yMca0 4acoB, PEKOMEHJIOBAHHBIX /ISl M3ydeHUs ydueOHoro kypca «l'eomerpusi» —
102 gaca: B 10 xacce — 68 vacoB (2 yaca B Hezenio), B 11 kmacce — 34 gaca (1 yac B Heneno).

COJAEPKAHUE OBYYEHUSA

10 KJIACC
IIpsiMmble ¥ MJII0CKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, npsMasi, INOCKOCTh, TPocTpaHCcTBO. [lonsTHe 00
AKCHOMAaTUYECKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacnionoxeHue NpsSMbIX B MPOCTPAHCTBE: MEpECEKarorecs, napajjielbHble U
CKpeluBawmuecs: npsambie. [lapannenbHOCTh MNPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHbIe TPSIMbIE B TPOCTPAHCTBE, MAPAUICTBHOCTh TPEX MPSAMBIX, MapaICIBHOCTD
OpsIMOM M TIJIOCKOCTH. YTIbl C COHANpPAaBICHHBIMA CTOPOHAMM, YIOJl MEXIY HpPSIMBIMH B
npoctpaHcTBe. [lapannenbHOCTh  IJIOCKOCTEW:  MapajuiedbHbIE  IUIOCKOCTH,  CBOMCTBA
napaJjuleNbHBIX TUIocKocTe. [IpocTeiime mpocTpaHncTBeHHBIE PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, mapajuiesienumne1, HoCTPOCHNE CEUEeHUH.

[lepneHAUMKYISIPHOCTh NPSIMOW U TJIIOCKOCTH: NEPIEHAUKYIISPHBIE IPSIMbIE B IPOCTPAHCTBE,
npsiMbIE TapajUIeNIbHbIe W TEPIEHANKYISIPHbIE K TIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O MpSIMOW NEPIEHAUKYIIPHON IJIOCKOCTH. YTIbl B
MPOCTPAHCTBE: YIroJ MEXKIYy MNPSIMOM M IIOCKOCTBbIO, ABYTPAHHBIM YrOJ, JIMHEHHBIA YroJl
IByrpaHHoro yria. l[leprneHIuKynasip M HaKJIOHHBIE: PAcCTOSHUE OT TOYKHU [0 IJIOCKOCTH,
PacCTOSTHUE OT MPSMOM IO TIIOCKOCTH, MTPOEKITHs PUTYPHI HA TIIOCKOCTH. [lepneHIuKymsipHOCTh



IUIOCKOCTEM: INpPHU3HAK MEPHEHAUKYJISIPHOCTH JABYX IIockoctedl. Teopema o  Tpéx
NEPIECHIUKYIIApax.
MHororpaHHuKu

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHMKA, BBIITYKJIBIE U HEBBIITYKJIbIE
MHOT'OI'PAHHUKH, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas npusma, rpaHd U OCHOBaHUS
OpU3MbI, TpsiMas M HAKJIOHHAas MpU3Mbl, OOKOBas M IOJIHAS IIOBEPXHOCTb IIPU3MBI.
[Tapayenenunen, NpsAMOYTOIbHBIN TapaUICIICIINAIIE T
u ero coiicTBa. Ilupamuna: n-yronbHas nupamujia, rpaHd U OCHOBaHUE IMUPaMUJIbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTh MHMpPaMUAbI, NPAaBUJIbHAS U yCEUEHHAs mUpaMuia. DJIEMEHTbl IPU3MBI U
nupaMubl. [IpaBuiapHEIE MHONOIPAaHHUKH: IOHATHE NPABUIBHOTO MHOTOTPAHHUKA, IIPABUIIbHAS
IIPU3Ma U NIPAaBUIIbHAS IMPAMU/JIA, IIPABUIIbHAS TPEYTOJbHas MUPAMUIA U IIPABUIIBHBIN TETpasap,
kyO. IlpencraBieHne O MNpaBWIBHBIX MHOIOIPDAHHHMKAaX: OKTa’Jp, IOJEKa’Ap U HKOCadIp.
CeueHus npu3Mbl U MUPAMUBIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IPSAMOM, IUIOCKOCTH.
DneMEeHTbl CUMMETPUH B IMpaMuax, napauieienuneax, IpaBuIbHbIX MHOTOTpaHHHUKAX.

Bbluuciienue 351eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. Ilmomans 6oxoBoi
IIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH IPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
IPaBWIBHON NHUpamMuAbl, TEOpEMa O IJIOW@AAu yceu€HHoM nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[TonoGuble Tema B mpocTtpancTBe. COOTHOIIEHUS MEXAY IUIOMIAIIMH ITOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEI.

11 KJIACC
Tesa BpaueHus

[{unuHapuyeckas TMOBEPXHOCTb, OOpa3yrolIUe IMIMHIPUYECKON TIOBEPXHOCTH, OCh
WIMHAPUYECKON TOBEepXHOCTH. L{MmuHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb, TIOIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTh, 00Opa3yromme KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYeCcKol moBepxHocTH. KoHyc: ocHOBaHMe M BeplinMHa, oOpasyiomias ¥ OCb, IUIOLIA/b
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3ylollue M BbICOTa, OCHOBaHUS U
OOKOBast MOBEPXHOCTD.

Cdhepa m map: ueHTp, paguyc, AWMAMETp, IUIOMIAIb TOBEPXHOCTH cdepsl. B3ammuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTellbHasl MJI0CKOCTh K cepe, MIoaab chepsl.

N300pakeHue Tl BpalleHus Ha IMII0CKOCTH. Pa3BépTka ummHpa 1 KOHyca.

KomOuHammu Tten BpalleHHs M MHOTOTPaHHMKOB. MHOTrOrpaHHMK, ONHMCAHHBIA OKOJIO
cdepsl, cdepa, BiMcaHHAss B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHHS.

[Tonstue o006 o00béMe. OcHOBHBIE cBOWcTBA 00bEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapayienenunenaa u ciueAcTBus u3 He€. O0béM mmiuHapa, koHyca. O0BEM
mapa u miomanb cdepsl. [lonoGHbe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IJIOLIaIIMU
MOBEpXHOCTEN, 00bEMaMHU MOTOOHBIX TEl.

Ceuenuss mmauHApa (MapauleIbHO M NEPHEHAUKYISIPHO OCH), CEYeHHMS KOHyca
(mapasutenbHOe OCHOBAHHIO M IPOXOJIAIIEE Yepe3 BepIINHY), CEUCHHUS II1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha TUIOCKOCTH U B mpocTpaHcTBe. CI0XKEHHE M BEIUNTAHHE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMIUIAHApHBIM BekTopaMm. IlpaBuio
napayenenumnena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TIPABWIT JICHCTBUH C BEKTOPAMHU.
[IpsamoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopaumuaTtsl BekTopa. Ilpocreiimue
3aJjayd B KOOpAHMHATaX. YTOJN Mexny BekTtopamu. CKalsIpHOE TNPOHM3BEICHUE BEKTOPOB.
Bbruucnenue yrioB Mexay HpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOA IpH
pELICHHH T€OMETPHUECKUX 3a7ad.



HPEAMETHBIE PE3YJIbTATHI

K koHmy oOyuenus B 10 Kjacce oOy4arouuics TOJYYHT CICAYIOIIHUE TPEIMETHBIC
pE3yJIbTaThL:

OTIepUPOBATh MOHATUSAMU: TOUKA, IPSIMasi, MJIOCKOCTh;

IPUMEHSATh aKCUOMBI CTEPEOMETPUM U CIIEACTBHUS U3 HUX IIPU PELIEHUU N€OMETPUYECKHUX
3ajady;

OIEpUPOBATH NOHATUSIMMU: APAJIETIBHOCTD U NIEPIEHIUKYIIPHOCTD IPSIMBIX U IIJIOCKOCTEN;

KJ1acCU(UIUPOBATh B3AUMHOE PACIIONIOKEHNE MPSIMbIX U IUIOCKOCTEH B IPOCTPAHCTBE;

ONEpPUPOBATh TMOHATUSMH: JBYTPAaHHBIM YroJ, TpaHU JABYTPaHHOTO yriia, pedpo
JBYTPAHHOIO yIJia, JMHEHHBIN Yroi IBYTpaHHOTO yria, paaycHas Mepa IBYTpaHHOTO yTJa;

OIEpUpPOBaTh MOHATHUAMU: MHOTOTPAaHHMK, BBIIYKJIBIH M HEBBINYKJBIH MHOI'OIPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOIPaHHUK;

pacro3HaBaTb OCHOBHBIE BHJIbl MHOTOTPaHHMKOB (IIMpaMMJa, MPU3Ma, MPAMOYIOJIbHBIN
napajuienenunes, Kyo);

KJIaccu(pUIMpPOBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KJIACCH(HUKAINU (BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOI'PAaHHUKH, MPABUJIbHBIE MHOTOTPAHHUKHU, MPSMbIE U HAKJIOHHBIC MPU3MBI,
napajuieJenunesb);

OTIEepUPOBATH MOHATUSIMU: CEKYIIasl MJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB;

OOBSACHATH IPUHLUIIBI IOCTPOEHUSI CEYEHU I, NCIIOIb3YSl METO/] CJIEIIOB;

CTPOUTh CEUEHUsT MHOTOTPAHHUKOB METOJIOM CIIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

pelaTh 3aJa4d Ha HaXOXKJEHHE TeOMETPUYECKHX BEIMYMH MO o0pa3laM WK alropuTMam,
IPUMEHSISI U3BECTHBIE AHAJTIMTUYECKUE METOJbl MPU PEIICHWH CTAaHAAPTHBIX MaTeMaTHYEeCKHX
3a]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIYy ABYMS TOUYKAMH, OT TOYKHU JO MPAMOH, OT TOUYKH JIO0
IJIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS IPSIMbIMU;

pelaTh 3aa4d Ha HaXOXKJIEHHE IeOMETPUYECKHX BEJIMYMH MO0 o0pa3iaM WK alropuTMam,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METObl NPU PEIICHUU CTAaHAAPTHBIX MaTEMaTHYECKUX
3a7ad Ha BBIYMCIICHHE YIJIOB MEXJYy CKPEIIMBAOIMMUCSA MPSAMBIMH, MEXAYy HNpSIMOU U
IJIOCKOCTBIO, MEXTY IJIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB;

BBIYUCIIAT O0BEMBI M IUIOLIAM MOBEPXHOCTEH MHOIOIPAaHHHMKOB (IIpH3Ma, MUPaMuia) C
npUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOLIEHUS MEXIy IUIOMIaAsIMHU IOBEPXHOCTEH,
00BbEMaMu MMOAOOHBIX MHOTOT'PAaHHUKOB;

ONEepUpPOBaTh MOHATHUSAMU: CHUMMETPUS B MPOCTPAHCTBE, ILEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MIOCKOCTh CAMMETPHUHU (UTYPHI;

U3BJIEKATh, MPEOOPa30BbIBATh M HHTEPIPETUPOBATH HWH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (pUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

OPUMEHSTh TeoMeTpuyYecKkue (QaxkTel JJI1 PpEUIeHHs CTEPEeOMETPUYECKUX  3ajad,
IIPEIIOJIaratoIuX HECKOJIBKO IIarOB PELIEHMs, €CJIM YCJIOBUS NPUMEHEHUs 3a/JaHbl B SBHOU
dopme;

IPUMEHATh MPOCTEHIINE TMPOrpaMMHBIE CPEACTBA U IJIEKTPOHHOKOMMYHHUKALMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay;

IPUBOIUTH MPUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B TNPUPOJAE U  IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

IPUMEHATH IOJIyUEHHBIE 3HAHMUS Ha IPAKTUKE: AaHAIM3UPOBATh pEalbHBIE CUTyallUM U
NPUMEHSTh HM3yYEHHBbIE TOHATHUA B  MpOLECCe TMOMCKAa pElIeHUs  MaTeMaTU4YeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIHOJB30BaHHEM TI'€OMETPUYECKUX TMOHATUH U TEOpeM,
anmapara anreOpbl, pelaTh NPaKTHYECKUE 337a4H, CBI3aHHBIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMUHH.

K konny o0ydenus B 11 kinacce oOyyaronuiicss HayduTcs: ONepUpoBaTh MOHATHUSIMU:



HUINHAPUYECKAsT ITOBEPXHOCTD, 06pa3y101une UWJIMHIPUYECKON TTOBEPXHOCTH, LWJIMHAD,
KOHHMYECKasi TOBEPXHOCTh, 0Opa3yromue KOHUYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
IIOBEPXHOCTE;

pacro3HaBaTh Telia BpanieHus (uIMHAp, KOHyC, cdepa u map);

06’b5ICHSITb CHOCO6LI HOHy‘ICHI/ISI TCII BpaH_IeHI/ISI; KJIaCCI/I(bI/II_[I/IPOBaTB B3aMHOC
PpacCIIoJIOKCHUC C(i)epbl " IIJIOCKOCTH,

ONCprUpOBaTh INOHATUAMMU! map0130171 CEITMCHT, OCHOBAHHUC CCIMCHTA, BBICOTAa CCI'MCHTA,
IHapOBOfI CJ'IOfI, OCHOBAHME IapOBOI'0 CJI0sA, BBICOTA IAPOBOT'O CJIO4, HlapOBOﬁ CCKTOp,

BBIYHUCIIATH O6’béMLI u 1Iomagauv HOBerHOCTefI TSI BpaH_IeHI/ISI, T COMeTpI/I‘-IeCKI/IX TCII C
npuMeHeHueM Gopmyi;

OTIepPHPOBATH MOHATHIMH: MHOTOI'PAaHHHK, BIIMCAHHBIHN B cepy U ONMUCAHHBII OKOJIO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIK TCJIO BPAILICHMA,

BBIYUCIIATH COOTHOIICHUS MC)KI[y I1ouIaasiMmn HOBCpXHOCTCfI nu O6’béMaMI/I HOI[06HLIX TCI,

n300pakaTh u3ydyaeMble (PUTYpPHI OT PYKH U C IPUMEHEH

U3BJICKaTh, MHTEPIPETHPOBATH M TPEOOPa30OBHIBATE MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
TCOMCTPUICCKUX (bnrypax, MPEACTABJICHHYIO HAa UCPTCIKAX U PUCYHKAX;

0H€pI/IpOBaTI) IIOHATHUEM BCKTOp B HpOCTpaHCTBe;

BBIITOJIHATH ,Z[CﬁCTBI/IH CJIOKCHHS BCKTOPOB, BBIYUTAHHUA BEKTOPOB U YMHOXXCHUA BECKTOpPA HA
YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMM OHM 00J1aJal0T;

IMPUMCHATD IIPAaBUJIO ITApaJIJICIICIIUIICA,

0H€pI/IpOBaTI) IIOHATUSMU . IleKapTOBI-)I KOOpI[I/IHaTI)I B HpOCTpaHCTBe, BCKTOp, MO[IYJII)
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA, YroJl MCXKAY BCKTOpaMH, CKAJISIPHOC
HpOI/I3B€ZIeHI/I€ BGKTOpOB, KOJIJII/IHeapHI)IG nu KOMHJIaHapHI-)Ie B@KTOpI)I;

HaxXo4uThb CYMMY BCKTOPOB H IPOU3BCACHHNC BCKTOpA Ha YHCJIO, YroJl MEXKAY BCKTOpAMHU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOPAM;

3a4aBaTh IIJIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPAMUHAT,

IPUMEHSTh TeoMeTpuyYeckue (QaxkThl JJI1 PpPEUIeHHs CTEPEOMETPUUYECKUX  3ajad,
MmpearoJaratomux HECKOJIbKO IMMaroB PCIICHHA, €CJIN YCJIOBHA NPUMCHCHUS 3a/laHbl B SIBHOH
dopme;

peuiaTtb HpOCTGfIH.IPIC TCOMCTPHUYCCKUC 3aJaud Ha HNPUMCHCHHUC BCKTOPHOKOOPAWHATHOI'O
METO0/J1a;

pemiate 3adadu Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIEHUU U HaxXO0XICHUC
FGOMeTqueCKHX BCJIIMYHUH I10 o6pa3uaM N aJ'Il"OpI/ITMaM, HpI/IMeHSISI N3BCCTHBIC MECTOIbI HpI/I
peICHUN CTAHAAPTHBIX MATCMAaTUYCCKHUX 3a/1a4;

HpI/IMeHSITI) HpOCTGﬁHIPIG nporpaMMHme Cp@)ICTBa 158 BJ'IGKTPOHHOKOMMyHI/IKaHI/IOHHI)IC
CUCTCMEI ITPU PCHICHUH CTCPCOMETPUUCCKUX 3a4aY;

IPUBOAUTH IPUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJNE U  KHU3HH,
paciio3HaBaTh IMPOABJICHHUEC 3aKOHOB '€OMCTPUHU B HCKYCCTBE;

HpI/IMeHSITI) HOHy‘IGHHBIG 3HAHUS Ha HpaKTI/IKeZ aHaJ'II/ISI/IPOBaTB peaanHe CI/ITyaIII/H/I nu
MMPUMCHATH HU3YUCHHBIC IIOHATUSA B nponecce IIOUCKa peUICHUA MaTeMaTnu4YCcCKu
chopMyTUpPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEATbHBIC CUTyaIlMd Ha SI3BIKE TC€OMETPHH,
HCCICA0BAaTh NMOCTPOCHHBIC MOJCIN C HUCIIOJB30BAHUEM T'COMCTPUYCCKUX HOHATUI U TCOpPECM,
annapaTa anre6pm, pemaTb HpaKTquCKHe 3aga4u, CBA3aHHBIC C HAXOXKACHNUEM FeOMeTpI/I'-IeCKI/IX
BCJIIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HaumenoBanue paszaena
(TeMbI) (KOJIMYECTBO YACOB)

ConepxuMoe paziena
(Temsr)

OCHOBHBIE BB
JeSITeIbHOCTH
o0yyaromuxcst Ipu
W3YyYEeHUU TeMHEI (2 YpPOBHE
y49eOHBIX TEHCTBUIN)

HNHTepHeT -pecypcesl

VYuer pabodeii mporpaMmbl
BOCTIMTaHUS

BBenenue B crepeomMeTpuio
10 gacos

OCHOBHBIE ITOHSTHS
CTEPEOMETPHU: TOYKa,
mpsimas, IJIOCKOCTb,
HIPOCTPAHCTBO. IIpaBuna

M300paKCHUS HAa PUCYHKAX:
M300paXeHUs TUIOCKOCTEH,

napanienbHbIX MPSIMBIX
(oTpe3koB), CepeIrHbI
oTpe3Ka. [ousTHS:
MepeceKarIuecs
TUIOCKOCTH,

NEpeCCKArOIUEC npsaMas U

IUIOCKOCTb. 3HAaKOMCTBO C
MHOI'OrpaHHUKamMu,
n300paxeHue
MHOTOTPaHHUKOB Ha
pHCYHKaX, Ha

MPOEKIIMOHHBIX YEPTE)Kax.
HavanbHeie cBemeHus o
Ky0e ¥ THupaMupe, HX
pa3BEPTKU 51 MO/IEIIH.
CeueHnss MHOTOTPaHHUKOB.
[Nonstue 00
aKCUOMAaTHUYECKOM

MOCTPOEHUN CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUM U
CJIEICTBUS U3 HUX

AKTyaqau3upoBaTh (HaKThl
n MCETOJAbl IUIAHUMCTPHU,
peNieBaHTHBIE TEME.
IHonyyare npencraBieHUs
0 MIPOCTPAHCTBCHHBIX
¢durypax, pa3duparh
npocTenime paBuiIa
n300paXkeHust 3TuX QUryp.
HN300paxkaTy nOpsaMyo u
IUIOCKOCTh ~Ha  PHCYHKE.
PacnosnaBarts
MHOT'OT'PaHHUKH, ITUPAMULY,
KyO, Ha3bIBaTh ux
aneMeHThI. [lesiaTh PUCYHOK
Ky0a, mHpaMuiipl, HAXOAUTh

omnoOKu B HEBEPHBIX
M300paKEeHUSX.

3HAKOMHUTHCHA c
CEUEHHUSIMH, C  METOJOM

CJIEJIOB; HCIIONB30BaTh JUIS
MMOCTPOCHUSI CEUYEHUSI METOJ
CJIeJIOB, KPAaTKO 3alHChIBATh
1iard MOCTPOEHUS CEUCHHUSL.
PacnoznaBaTte BUJ ceueHus
U OTHOULICHWH, B KOTOPBIX
ceueHue AenuT pedpa Kyoa,
HaXOAWTh IJI0IIA]b
ceueHns.  Mcmoab3oBaTth

Ypok «BBeneHue B CTEPEOMETPUION
(POLI)

http://school-collection.edu.ru/

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/

IIpuBnekarts BHUMAaHUE
00yJaronmxcs K
LIEHHOCTHOMY aCIIEKTY
U3ydyaeMbIX  Ha  ypoKax

HBHGHHﬁ, OpraHn3oBaTbh HX
paboTel C mTOdy4aeMoil Ha
YPOKE COLMAIBHO 3HAYUMOU
UHQOpMaIUH -

WHHUIUUPOBATH ee
00CYXICHUSI, BHICKA3bIBAHUS
o0yJaroImMucs CBOETO

MHEHHS TI0 €€ [OBOAdY,
BBIpaOOTKH CBOEro K HeH
OTHOILIEHUSI.



http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
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 TMpH  PElICHUH
3a7a4 = Ha  IOCTPOCHHE
ceyeHnH. 3HAKOMHMTbCH C

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

npuMepamMu u3
OKpYyKaromel 00CTaHOBKH

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

12 gacoB

B3auMHoe pacnonoxeHue
NpSIMBIX B MPOCTPAHCTBE:
nepeceKaromuecs,

napaienbHble u
CKPELIMBAIOLINECS TPSIMBIE.
[TapamienbHOCTh HMPSMBIX U

IJIOCKOCTEH B
MIPOCTPAHCTBE:

napajulesibHble  MpsIMBIE B
MIPOCTPAHCTRBE;

napaieTbHOCTh TpEX
NpsIMBIX;  MapajuIeIbHOCTh
HOPsAIMOM U IIJIOCKOCTH. YTJIbI
c COHarnpaBJIeHHBIMU
CTOPOHaMH; Yroil MeXay

MIPSIMBIMU B TIPOCTPAHCTBE.
[TapannensHOCTH
IJIOCKOCTEN: MapajuleIbHbIE
MJIOCKOCTH; CBOMCTBA
MapajuIeTbHBIX TIOCKOCTEH.
[Ipocreitmue
MPOCTPAHCTBEHHbIE (DUTYPHI
Ha TIUIOCKOCTH: TETpadp,
Ky0, napaJuieenuIes;

AKTyaau3upoBatb (akTel
u MCETOJAbl IUIAHUMCTPHU,
PCICBAHTHEBIC TEME,
MIPOBOJUTH aHaJIOTHH.
Ilepeuncasitb BO3MOXXHBIE
CIIoCcOObI PaCIOIOKCHHS
IBYX HPSMBIX B
MIPOCTPAHCTBE,
WITIOCTPUPOBaTh  MX  Ha
npumepax.

JaBatb ompejaeaeHne
CKpCHINBAIOIINXCA NPAMBIX,
(dbopMyIUpOBaTh  MPHU3HAK
CKPELIMBAIOLINXCS MPSIMBIX

U TPUMEHATH €ro IpH
peLICHUN 3a/1a.

PacnoznaBartn IPU3MY,
Ha3plBaThb €€  JJIEMEHTHI.

CTpouTh Cce4yeHus NPU3MBI
Ha  TOTOBBIX  YEPTEXKaX.
IlepeuncasiTb BO3MOKHBIC
CrocoObl B3aUMHOTO
pacIoJIOKEHUsT HpsAMON U
IUIOCKOCTH B TIPOCTPAHCTBE,

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
HU3y4aeMbIX ~ Ha  ypOKax

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

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

BBIPa0OTKH CBOEro K HeH
OTHOLICHUSI.
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MOCTPOEHUE CEUCHHUI.

MIPUBOJUTH
COOTBETCTBYIOIUE IPUMEPEI
Y3 peaIbHOM JKU3HHU.
JdaBaTp onpeaeJgeHue
NapaJUIeIbHOCTH IIPSIMOM U
IJIOCKOCTH.
DopmMyIMpPOBaTh NMPHU3HAK
MapaJUIEIbHOCTA IPSIMOM U
IUIOCKOCTH, YTBEP)KICHHE O
MpsIMOM TEPECEUEHUsT NBYX
IJIOCKOCTEH,  MPOXOASAIIMX

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

OO0BbsICHATH ciy4yau

B3aUMHOTO  PAaCIIOIOXKEHUS
IUIOCKOCTEH.

JaBatb omnpejaeaeHne
MapauieTbHBIX TUIOCKOCTEH;
MPUBOJUTh TPUMEPHl U3

peanbHOU SKU3HU u
OKpy>Karomed 0O0CTaHOBKH,
WUTIOCTPUPYIOIIHE
MapajuIeTbHOCTh
IJIOCKOCTEH.

Hcnoab3oBath IIPU3HAK
napanieabHOCTH IBYX
IUTIOCKOCTEH, CBOMCTBaA

MapauieIbHBIX TIIOCKOCTEH
pU  pelIeHWH 3a7ad  Ha
MIOCTPOEHUE.

OO0BACHATD, 49TO
Ha3bIBACTCS TAPAIICIIBHBIM
MPOCKTUPOBAHUEM M  Kak




BBITIOJTHSIETCS
MPOEKTHpOBaHWE (QUTyp Ha
IUIOCKOCTb.

HN3o0paxats B
NnapajuleIbHOM  MPOEKINH
pasIn4yHble FeOMETPUUECKHE
¢urypsl. MoaenaupoBarth
PpCaJILHBIC CUTyaluu Ha
S3BIKE Te€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIE
MOJIETIH C HCIOJb30BaHUEM
TEOMETPUUECKUX  ITOHATHH.
Hcnoab3oBaTh npu
pelieHnn 3a1a4 Ha
IOCTPOCHUE CEeYeHUM
MOHATHE MapajIeIbHOCTH,
NIpU3HAKH 5 CBOICTBA
Mnapa/uiCJIbHbIX MPAMBIX Ha
TJIOCKOCTH

[lepneH UKy ISIPHOCTH
HPSAAMBIX U IJIOCKOCTEN
12 gaco

[lepnieHAUKyIIPHOCTD
OpsAIMOML M IJIOCKOCTH:
NEPHEHINKYJISIPHBIE
IpsIMbIE B NPOCTPAHCTBE,
NpsIMbIE  TIapaJUIEIbHBIE U
NEPHEHINKYJISIPHBIE K
IJIOCKOCTH, MIPU3HAK
MEPIEeHIUKYIIPHOCTH
OpsAMOM M IUIOCKOCTH,
Teopema 0 pSMOi
NEpIEeHIUKYIIPHON
miockoctu IleprieHIuKysip
U HAKJIOHHBIE. PACCTOSIHUE
OT TOYKM JO ILIOCKOCTH,
paccTosHUE OT MHpPSIMOM A0
IIJIOCKOCTH

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

MEXAY

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
JIESAITEIIbHOCTh
00yJaroIuXxcs;
BricTpausats
00pazoBaTeNbHBIN  MPOIIECC
C y4€TOM WHIUBUAYATbHBIX
BO3PACTHBIX,
MICUXOJIOTMYECKUX u
(hm3HoIOTHYECKUX
ocobeHHoCTeH
o0yJaronuxcst

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

NEePIEHIUKYISIPHOCTH
OpsIMOMl U IUIOCKOCTH,
MIPUMEHSATh ero Ha
MIpaKTUKE: OOBSCHSTH

HepIeHANKYISIPHOCTE pedpa
Kyba W JMaroHalM  ero
rpaHd, KOTOpas €ero He
COZEPKHUT, HAXOJHUTh JUTHHY

JTUArOHAIN KyOa.
BeruucnsTob BBICOTY
MPaBUIBHOU TPEYyrojbHON U
MpaBUIBLHOU

YETBIPEXYTOJIBHON TTUPaMM/
o JTMHAM PEOep.

Pemarn 3a71a4n Ha
BBIUMCIICHMS, CBS3aHHBIE C
MEePIEHANKYISIPHOCTHIO
OpsMOMl M IJIOCKOCTH, C
HCITOJIb30BaHUEM npu
pereHnn

TUTAHUMETPUYECKUX (aKTOB
u MeTo10B. OOBICHATH, YTO
Ha3bIBAOT

NEPIEHAUKYIIIPOM u
HaKJIOHHOM M3 TOYKH K




TJIOCKOCTH; npoeKuuei
HAKJIOHHOM Ha IIJIOCKOCTB.
OODBACHATD, YTO
Ha3bIBA€TCSI  PacCTOSTHUEM:
OT TOYKH JI0 IUIOCKOCTH;
MEXIY napanieabHbIMU
TJIOCKOCTSIMH; MEXTy
IPSAMOM U IapaJuIesIbHON el
IUIOCKOCTBIO; MEXIY
CKPELIMBAIOLIMUCS
IMPpAMBIMHU.

HaxoauTh 3TH paccTosHUS
B NIPOCTBIX CIy4asx B KyOe,
nupaMuse, pu3Me.
MogaeanpoBarbk peajbHble
CUTyaluu Ha SI3BIKE
reoMeTpuH, HCCIIEZIOBATh
MOCTPOCHHBIE ~ MOJEIH C
UCTIOJIb30BaHUEM
TEOMETPUUECKUX  IMTOHATHH.
Hcnonn3oBath pu
peLeHun 3a1a4 Ha
MOCTPOECHHE ceueHHi
TeopeMy [Mudaropa,
CBONMCTBAa  IPSIMOYIOJIBHBIX
TPEYrOJbHHUKOB.

Yriel MeXay NpsMBIMU U
IUIOCKOCTSIMU
10 gacosB

VYTIIBl B IPOCTPAHCTBE: Yroi
MEXIY psAMOI 51
IJIOCKOCTBIO;  IBYTPaHHBIN
yroji,  JUHEWHBIM  yroia
JBYTPAHHOTO yria.
[IepnenaAuKyJISIpHOCTD
IJIOCKOCTEMN: IIPU3HAK
NEPNEHINKYIAPHOCTH JBYX
miockocreil. Teopema o
TpEX NEPIEHANKYISIPax

AKTyaqau3upoBaTh (HakKThl
U METOJAbl TIJIAaHUMETPHH,
peieBaHTHBIE TeMme,
MIPOBOJUTH aHAJIOTHU.
JlaBaThb omnpeaeseHHe yria
MEXKIY psAMOI u
IUIOCKOCTBIO,
(dopMyupoBaTh TEOpEMy O
TPEX MEepIeHJUKYIsApax U
00paTHYIO K HEM.

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-
perpendikuliara-naklonnoi-teorema-o-
trekh-perpendikuliarakh-9254

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

Hcnonws3oBaThb
BOCITUTATENILHBIE
BO3MOXHOCTHU COJICPIKAHHUS
y4eOHOTro mpeMeTa yepes
JEMOHCTPAIIHIO IETSIM
IPUMEPOB OTBETCTBEHHOTO,
IPaXKIaHCKOT'O MTOBE/ICHHS,
MPOSIBIICHHUSI
YeJIOBEKOJIIO0US 1
JI0OPOCEPICYHOCTH;
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Haxopute yroa mexny
NpsAMOM M IJIOCKOCTBIO B
MHOTOTPaHHUKE,
paccTossHUE OT TOYKH [0
NpsIMOM  Ha  IJIOCKOCTH,
HCIIONB3Yysl TEOPEMY O TpPEX
MEePIEeHANKYIAPAX.
IIpoBomuTe Ha 4Yeprexe
MEPNEHIUKYIAP: U3 TOYKH
Ha MpsAMYyI; U3 TOYKH Ha
IIJIOCKOCTb.

JaBarb omnpejaeaeHne
IBYIPAaHHOTO yIJla U €ro
3JIEMEHTOB. OOBsCHATH

PaBEHCTBO BCEX JIMHEUHBIX
YIJIOB JIBYTPaHHOIO YIJIa.
Haxoguts Ha  uepTexe
JBYI'PaHHBII  yros  Ipu
pebpe mupaMuipl, MPHU3MEL,
napauienenunena.
JdaBath ompenejieHue yria
MEXKY MIOCKOCTSIMHU.
JaBath ompeneneHue u
(dbopMyIUpoOBaTh  MPHU3HAK
B3aMIMHO
NEPHEHANKYISPHBIX
IJIOCKOCTEH.

Haxoauts yrisl  Mexnay
IUIOCKOCTSIMA B KyOe W

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

MogaeanpoBarbk pealbHble
CUTYalluu Ha SI3BIKE

-IIPUMEHSTH Ha YPOKe
HWHTEPaKTUBHBIE (POPMBI
palbOThl: MHTEIICKTYaJIbHBIE
UTPBI, TUCKYCCHH, paOOTHI B
napax " Jp..




TeOMETPUH,  HCCJIeI0BATh
MIOCTPOEHHBIE ~ MOJEIU C
HCIIOJIb30BAaHUEM

T€OMETPUUYECKUX  IIOHATHH.
Hcnoan3oBath pu
peneHun 3a1a4 Ha
IOCTPOCHUE CEYEHUM
COOTHOIIICHUA B
MIPSIMOYT'OJIEHOM

TPEYTOJIbHUKE.

MHoOrorpaHHuKH
11 gacos

IlonsTne MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAHHHKA, BBIITYKIIbIE
u HEBBITyKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKa
MHoOrorpanHuka. Ilpusma:
N-yronpHas NpHU3Ma; TPaHU
W OCHOBaHMA  NPU3MBI;
mpsMasi ¥ HaKJIOHHas
MPU3MBL, OOKOBasi M MOJHAsS
MTOBEPXHOCTh TIPU3MBL.
[Tapamtenenunen,

MPSIMOYTOJIBHBIN

napajulejienunes; U €ero
cpoiictBa. Ilupammpma: n-
yroyibHasg MUpaMuia, TpaHu
U OCHOBaHHME NHPAMUBI;

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

MHOTOTPAaHHUKH:  TIOHATHE
MIPaBHIIEHOTO

MHOI'OI'paHHUKA,

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

pacmo3HaBaThb €ro BHUJIbBI U
n3y4aTh CBOMCTBA.

JlaBaTnp ONpeneIICHUE
NHPaMUIBI, PACNO3HABATH
BUJIBI MHUpaMU/I,

¢opmyaupoBaTh CBOICTBa
p€bep, TpaHEeli W BBICOTHI

MPaBUIHLHOM MUpaMUbL.
Haxoautn IJIOIIa b
TTOJTHOM u OOKOBOM
MIOBEPXHOCTH MUPAMU/IBI.

JdaBaTh omnpeaeJeHue
yceuéHHOU nUpamMuibl,
Ha3bIBaThb €€  DJIEMEHTHI.

DopMyJIHPOBATHL TEOPEMY
0 IUIOIIA U 0OKOBOH
MOBEPXHOCTU  IPABUIBHON
yceuéHHOU UpaMUbL.
Pemarn 3aga4u Ha
BBIYMCJICHHE, CBS3aHHBIC 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
IIKOJbHUKOB K
LIEHHOCTHOMY aCIIEKTY
H3y4aeMBbIX Ha ypoke
SIBJICHUH,

OpTraHU30BEIBATH pabOTy

neTei C COIMAIBHO
3HaYMMOW WHpOpMaLUerd —
o0CyX1aTh,  BBICKa3bIBaTh
MHEHHE
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npaBUibHasd nmpusma nu

MpaBUIIbHAS MUpaMuJIa;
MpaBUWIbHAS ~ TPEYroJibHas
MUpaMua W TPaBWILHBIH
TETpasdp; Ky0.
IIpencraBnenue 0
MPAaBUIBHBIX

MHOIrOrpaHHUKax: OKTasap,

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

nupamMyjamMu, a  Takke
3a1a9d  Ha  TOCTPOCHHWE
CEYCHHUM. JlaBaThb
omnpejejieHue MIPU3MBEI,

pacno3HaBaTh BUJBI IPU3M,
u300paxkaTb TPU3MBI Ha

YepTeKe.
Haxoauts nJjaomangb
MONHOW Wi OOKOBOW
MMOBEPXHOCTHU IPU3MBI.
HN3yuarsn COOTHOILLICHUS
Oiinepa s ymcna péodep,
rpaHeit u BEPLINH
MHOTOT'paHHUKA.

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

HN3yuarts CUMMETPUIO
MHOT'OIPaHHUKOB.

OO0BbACHATH, KaKWe TOYKH
Ha3BIBAFOTCS

CUMMETPUYHBIMHU
OTHOCUTEJIBHO JAHHOU
TOYKH, IpsAMOi 581051
IUIOCKOCTH, 4YTO HAa3bIBAIOT
LEHTPOM, OCBIO WIH
TJIOCKOCTHIO CUMMETPHH
¢buryps.

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

MogaeanpoBatbk pealbHble
CUTYaIluu Ha SI3BIKE
TEOMETPHH, HCCIIEZIOBATh




MOCTPOCHHBIE ~ MOJEIH €
HCIIOJIb30BaHUEM
FE€OMETPUYCCKUX  TMTOHATHH,
HCIIOJIb30BaTh nosrooue
MHOTOTPAaHHUKOB.

O6béMbI MHOTOTPaHHUKOB | [ToHsTHE 00 00BEMe. O0BEM | AKTyanm3upoBath  (daxtel | https://www.yaklass.ru/p/geometria/10- | dopmupoBaTh

9 gyacoB MUPAMHUIBI, TIPU3MBI u Mertonel tuiaHumerpu, | klass/parallelepiped-prizma-piramida- | yHuBepcanbHbie yueOHbBIC
peicBaHTHBIE Teme. | obemy-mnogogrannikov-11037/kak- neivictust (JInuHocTHBIE,
O0bACHATD, kak | naiti-obem-priamougolnogo- MeTarpeIMeTHbIC,

MU3MEpPSIOTCS O0BEMBI  Tel,

MIPOBOIS AHAJIOTUIO c
HU3MEPEHUEM Iomaaeun
MHOT'OYTOJIbHUKOB.
DopmMyIMPOBATH

OCHOBHBIE CBOICTBa
00BEMOB.

HN3yuars, BBIBOJIMTL
dopmyinl 00BEMa
MIPSIMOYTOJILHOTO
napajienenunena, MpUu3Mbl

Y TIUPaMUIbI.
Boruucasatb 00bEM PU3MBL
Y IMPaMUABI 110 UX
JJIEMEHTAM.
IIpumeHsTHL
peleHns
CTEPEOMETPUYECKUX 3aJa4 U
JUISL HaxOXIEHUS
T€OMETPUYECKUX  BEIUYHH.
MopeanpoBatb pealbHbIE
CUTYyaLlMH Ha A3BIKE
T€OMETPHUH,  MCCJIEI0BATh
IIOCTPOEHHBbIE  MOJEIH C
HCIIOJIb30BAaHUEM
F€OMETPUYECKUX MOHITUI

00BEM  Id

parallelepipeda-11331

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

MPEJIMETHBIE PE3YJIbTATHI)
I OCHOBHOT'O OOIIEr0

oOpa3oBaHus,
MPEEMCTBEHHOCTD C

IIPOrpamMMOi HayanbHOIO

o011ero oopa3zoBaHuUsI

IToBTOpEHUE: CEUEHUs,

IToctpoenue ceueHuid B

Ctpoutpb ceyeHue

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

IIpuMeHATH 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
MPSMBIMU. Brruucnenue
YTJIOB: MEXKITY
CKPETIHNBAIOITIMICS
MIPSIMBIMU, MEXKAY TIPSIMOH 1
IUIOCKOCTBIO,  JIBYI'PDaHHBIX
YTIIOB, YTIIOB MEeXITy
TJIOCKOCTSIMH

MHOTOTpaHHHKAa  METOJIOM
CJIEIIOB.

JdaBaTb omnpeneieHue
paccTosHUs MEXKTY
¢urypamu.

Haxoaurs paccTrosHue
MEXIy napajieIbHbIMU
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
paboThI: MHTEIUIEKTyaIbHbIE
WTPHI, TACKyCcCHH, paboTHI B
napax " ap.;

WHUIMHPOBATH U
MIO/I/IEPIKUBATH
HCCIIEIOBATEIbCKYIO
JIEATENIbHOCTD MIKOJIBbHUKOB.

HaXxOIWTh €ro BEIUYHHY.
Haxoaute yrael Mexnay
TUIOCKOCTSIMH B
MHOT'OTpaHHUKAX
OBIIEE KOJIMYECTBO YACOB I1O IIPOTPAMME 68 yacoB
11 KJIIACC
HanmenoBanue pasnena | Conepxxnmoe pasnena | OCHOBHBIE BUbI | IHTEpHET -pecypchl Yyer paboueil mporpammsl
(TembI) (KOJIMIECTBO YACOB) | (TEMBI) JIeITeIIbHOCTH BOCIIUTaHUSA
o0yyaromuxcs npu

HU3yYeHHU TeMbl (a2 ypOBHE
y4eOHBIX JIEHCTBHI)



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
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Tena Bpaenus
12 gacoB

Chepa w map: 1eHTp, | AKTyajausupoBarh (akthl | hitps://www.yaklass.ru/p/geometria/ll- | ®opmupoBaTh
pammyc, 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 | cepsl M Imapa, UX LEHTPA, JUIi  OCHOBHOTO  00MIEero
chepe; mromans chepsl. | paauyca, IHaMeTpa. https://resh.edu.ru/subject/17/11/ obpazoBanus,
Uzobpaxenue cdepsl, mapa | Onpeneasats 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.

DopMyIUPOBATH

ONpPEACIICHUE KacaTeJIbHOU

IJIOCKOCTH K cepe,

CBOMCTBO u MPU3HAK

KacaTesIbHOM IIOCKOCTH.

3HaKoMUTBCS c

r€0JIC3MUCCKUMH  JINHUSAMH

Ha cdepe
Lunuuapuyeckas O0bsicHATDb, uTO HasbiBatoT | https://www.yaklass.ru/p/geometria/11- | Mcnonb3oBath
MOBEPXHOCTh, 0Opasyrolre | MUIHHAPOM, HasbiBaTh ero | Klass/ploshchad-poverkhnosti-tel- BOCIIMTATEIIbHBIC
[ITHHAPHYECKOM 3JIEMEHTBHI. vrashcheniia-10442/elementy-tcilindra- | BO3MOXXHOCTH — COEpXKaHUSI
MOBEPXHOCTH, ocs | M3yuatn, o0bsicHaTh, kak | ploshchad-poverkhnosti-9260 yueOHOro TpeaMeTa 4epes
[MJTAHIPAYECKON MOJYYUTh UWIHHADP MyTEM JIEMOHCTPAIIHIO JeTSIM
noBepxHoctd.  LlunuHap: | 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. | MIIOIIAAN 0OoKOBOI
N3o0Opaxenne NWIMHIpPA HA | TOBEPXHOCTH UUATTUHAPA.
IJIOCKOCTH. Paseéprtka | U3yuaTh, pacno3HaBaTh
LUJIUHAPA. CeueHus | pa3BepTKy LUJIUHAPA.

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

HN3zo0paxkats 1MWIMHAD W
€ro CEYCHMs IUIOCKOCTHIO,
MPOXOJISIIECH Yepe3 ero och,
MapajyIeNbHON WA
MIepIEeHIUKYIIPHON OCH.
Haxoaute mionaam 3THX
CEYCHU.

MogaeanpoBarhk peanbHble
CUTYyalluu Ha SI3BIKE
FEOMETPUH, HCCJIe0BATh
IIOCTPOCHHBIE  MOJENIU C
HCIIONb30BaHUEM
F€OMETPUYECKUX TOHIATUN

Konuueckast mMOBEpXHOCTb,

oOpa3yoiiue KOHHUYECKOH
MIOBEPXHOCTH, 0Ch u
BEpLINHA KOHHYECKOH
MTOBEPXHOCTH. Komnyc:
OCHOBaHME U  BEpIIMHA,
o0pa3zyromas U OCB;
IUIOIAJIb OOKOBO u
MIOJTHOM IIOBEPXHOCTHU.
VY ceuéHHbIi KOHYC:
oOpa3yrolue W  BBICOTA,;
OCHOBaHMSI U  OOKoOBas

MIOBEPXHOCTb.
Uzo0pakenne KoHyca Ha
IIJIOCKOCTH. PasBépTka

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

OO0bsSICHATL, Kakoe TeJo
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3blBaThb  €ro
JJIEMEHTHI.

H3yuyarb, 00BSCHATH, Kak
MOJYYUTh KOHYC MYyTEM
BpaIeHNsI MPSIMOYTOJIBLHOTO
TpEYroJabHHUKA.
H300paxkaTh KOHYC M €ro
CeueHHs IUIOCKOCTBHIO,
NPOXOJSIIEA Yepe3 OocCh, U
IIJIOCKOCTBIO,
MEPIEHINKYISIPHOW K OCH.

H3zyuars, pacno3HaBaTth
pa3BEPTKY KOHYcA.

BBIBOAMTH, UCIIOIL30BaTh
(hopMyITbl IS BBIYMCIICHUS
IUIOLIA N 0OKOBOI
TTOBEPXHOCTH KOHYyca.
Haxoauth 10 U
CCUCHUH, MIPOXOIAIINAX

yepe3 BEpIIMHY KOHyca WU
NIEPIEH AUKYJIIPHBIX ero

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 y4ebHo-
NI03HABATEIILHYIO
JIeSITEIILHOCTh 00yYarOIHuXCs;
BBICTPaMBaTh
00pa3zoBaTeNpHBIN  MpOIleCC
C y4EéTOM HWHIMBHUIYaTbHBIX
BO3PACTHBIX,
HICUXOJIOTHYECKUX "
(hU3HOIOTUYECKUX

0COOCHHOCTEH 00yJatonIuXCs
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https://resh.edu.ru/subject/17/11/

ocu. OOBSICHATH, Kakoe
TEJI0 Ha3bIBACTCA
YCEYEHHBIM KOHYCOM.
HN3yuyarb, 00BSCHATH, Kak
ero MIOJIyYUTh MyTéM
BpallCHUsl MPSAMOYTOJIbHOU
Tparneuuu.

BeiBoauTH, [IPUMEHSITH
(dhopMyy IS BBIYHCICHUS

IUIOIIAH 00KOBOM

IIOBEPXHOCTU  YCEUYEHHOIO

KOHYyca.
KomOuHanus ten BpamieHus | AKTyaiausupoBarh daktel | https://resh.edu.ru/subject/17/11/ ITpuBiekaTh BHUMaHUE
u MHOI'OIpaHHUKOB. | © MCTOABLI IIJIAHUMCTPUH, IIKOJIbHUKOB K HE€HHOCTHOMY
MHororpaHH1K, ONNMCAaHHBINA | peJIEBaHTHBIE Teme, aCIEKTy U3y4YaeMbIX Ha YPOKE
okolo  cdepsr;  cdepa, | MPOBOIUTH AHAIOTHU. SIBIICHUH,
BIIMICAaHHAS B MHOTOTPaHHUK | Pemartb OpraHM30BBIBATH Pa0OTY

WJIK B TCJIO BpallCHUA

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

C KOMOHWHAIASIMU Tell

BpaIeHUs u
MHOTI'OIr'paHHUKOB Ha
HAXO0XICHUE
FE€OMETPUUYECKHX BEIHYHH.
Hcnons3oBath npu
peurenun
CTEPEOMETPHUECKUX  3ajad

MIIAaHUMCTPUICCKUC q)aKTI)I
n METOABI 3aga4un Ha

BBIYHCIICHHE u
JI0Ka3aTeNbCTBO.

MopenupoBats peanbHbIC
CUTYyaIun Ha SI3BIKE

réeoMeTpuu, 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

muIMHApa, KoHyca. OOBEM
mapa v miomaas chepsl

AKTYaJIM3UpoBaTh (aKThl
U METOoAbl IUIAHUMETPUH,

peTeBaHTHBIC TeMe,
TPOBOJIUTH aHAJIOTUH.
BbiBoANTH, MCHOJB30BATH
thopmyIter 00BEMOB:
TIPU3MBI, [WJIHHAPA,
nupamMuabl, KOHYCa,

YCEUEHHONH NHUpPaMHIbl U
YCEUEHHOTO KOHYCa.
Pemats
CTEpEOMETPUUECKUE 3a/1a4H,
CBSI3aHHbBIE C BBIYUCICHHEM
00BEMOB. @OpMYJINPOBATH
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/

Nuunmuuposats u
MOJIEPKHUBATh
HCCIEI0BATEIBCKYIO
JEATENBHOCTD MIKOJIBbHUKOB;
OpraHU30BHIBATH IECTBO
MOTHBHPOBAHHBIX 51
S3PYAMPOBAHHBIX  YYalIUXCs
HaJ WX HEYyCIEBAOIUMHU
OJHOKJIACCHUKAaMU

HaXO0KIECHUS 00BEMOB

IIapPOBOTO CEerMeHTa,

IAPOBOTO CEKTOPA
[TogoOHbIE Tena B | Pematnb https://resh.edu.ru/subject/17/11/ [puBnexaTh BHUMaHUE
HPOCTPAHCTBE. CTEPEOMETPHUCCKHE 3a/1a4H, IIKOJIbHUKOB K IIEHHOCTHOMY
CooTHOLICHHS MEXIy | CBS3aHHBIE C 00BEMOM MIapa aCIeKTy M3y4aeMbIX Ha yPOKE

IJIONIaAsIMU TIOBEPXHOCTEH,
00BbEMaMH OL00HBIX TEI

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

FEOMETPUUYECKUX TOHSATHH.
AKTYaJIM3upoBaTh (aKThl
n MCETOABLI INNIAHUMCTPUH,

SIBJICHUH,

OpraHU30BBIBATH PA0OTY
JleTel ¢ COLUAaIbHO
3HaYUMOHN UHpOpMaIen —
00CyX1aTh, BEICKa3bIBATh
MHEHHE;

-HCITI0JIb30BaTh
BOCITUTATCIbHBIC

BO3MOXHOCTH COACPIKAHUA
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pEJIeBaHTHBIC TeMe,
MIPOBOJIUTH aHAJIOTHH.
Pemats crepeomerpuueckue
3aJ1auH, CBSI3aHHBIC c
COOTHOIICHHEM OO0BEMOB U
MTOBEPXHOCTEH  MOJOOHBIX
TEJ B IPOCTPAHCTRBE.
MogaeanpoBarhk peanbHble
CUTYaIun Ha SI3BIKE
TEOMETPHH,  HCCIEIOBATh
IIOCTPOCHHBIE  MOJENIU C
HCTIONTb30BaHUEM
T€OMETPHYECKUX MTOHITHN

y4eOHOro mpeaMera uepes

JIEMOHCTPAIINIO JIETSIM
MIPUMEPOB  OTBETCTBEHHOTO,
TPaXJAHCKOTO  IOBEJCHUS,

MIPOSIBJICHUS YCIIOBEKOIIIOOUS
" 100pOCepacTHOCTH

BekTopsl U KOOpAMHATHI B
IIPOCTPAHCTBE
10 gacoB

BekTop Ha MIOCKOCTH U B
npoctpancTBe. CIOXXEHHE U
BBIYUTaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha
YUCIIO. Paznoxenue
BEKTOpa o TpéM
HEKOMILIAHAPHBIM
BEKTOPAM.

napauieNenunea.
Pewienue 3agau, cBsi3aHHBIX
C TpPUMEHEHHEM MPaBHII
JIEUCTBUH €  BEKTOpPaMH.
[IpssiMmoyronbHast  cuctema
KOOpPJMHAT B MPOCTPAHCTBE.

IIpaBuno

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

Brluucnenue yrioB Mexmy
OPSIMBIMU U TIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN

METOJI pu peleHun

AKTyaJM3upoBaTh (HaKTh
U METOAbl IUIAaHUMETPHUH,
pEIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHU.
OnepupoBarb  MOHSITHEM
BEKTOp B IPOCTPAHCTBE.
DopMyIHPOBATH IIPABUIO
napajuieNienunesaa npu
CIIOKEHUHU BEKTOPOB.
CkinaabiBaTb, BBIYUTATH
BEKTOPHI, YMHOXATh BEKTOP
Ha YHCIIO.

HN3yuatp OCHOBHBIE
CBOMCTBA ATUX OMNEpPALIUA.
JaBaTb OnpeleNcHue
NPSIMOYTOJIbBHOM ~ CHCTEMBI
KOOPAMHAT B MPOCTPAHCTBE.
Bripazuts KOOPAMHATBI
BEKTOpa 4epe3 KOOPAMHATHI
€ro KOHIIOB.

BbiBOAUTH, HCHOJB30BATH
¢opmyny 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
IIKOJIEHUKOB K IIEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypOKe
SIBIICHHUH,

OpraHU30BBIBATH PabOTY
JeTel C COLUaIBbHO
3HAYUMOHN UHpOpMaIHen —
00CcyX1aTh, BEICKa3bIBATh
MHEHUE;

-IIPUMEHSTH Ha yPOKe
MHTEPAKTUBHBIC (POPMBI
paboThI: HHTEIUIEKTya bHbIC
WUTPbL, TUJAKTUUECKUAN

Tearp, JUCKyccuu, paboThl B
napax " ap.;



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

TeOMCTPUUCCKUX 3a1a4

TOYKAMU. Bripaxath
CKaJsIPHOE  IPOMU3BEACHHE
BEKTOPOB uepes UX
KOOpJAMHATBI,  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
IIJIOCKOCTH

[ToBTOpenne, 0600mEeHne
cucTeMaTH3aIus 3HaHUHN
7 yacoB

OcHoBHBIE GUTYPHI, (QaKTHI,
TEOPEeMBbI Kypca
IUTaHUMETPHUH. 3agaun
IUTAHUMETPUN U METOJIBI HX
pelieHusl. OcHOBHBIE
¢burypsl, ¢axTel, TEOpPEMbI
Kypca CTEPEOMETPHH.
3amayn  CTEpeOMETpUU U
METOBI UX PEIICHHUS

Pematp npocrenmue
3aladyl  Ha  HAXOXKJIEHHE
JUTAH " YTIIOB B
TeOMEeTpPHYECKUX (Urypax,
MIPUMEHATH TeopeMy
[Mugaropa, TEOPEMBI

CHUHYCOB U KOCHHYCOB.

Haxoauthb nJjomagb
MHOTOYTOJIBHUKA, KpyTa.
Pacno3naBarb 10700HBIE
¢urypsl, HaXOINUTh
OTHOLICHUS JUTHH 51
IUIOIIAICH.

Hcnoab3oBath npu
pereHnn
CTEPEOMETPUIECCKUX  3a]ad
(hakThI )4 METO/BI
IJIAHUMETPUH

https://resh.edu.ru/

https://www.yaklass.ru/

WUcmosb3oBaTh
BOCIIUTATENbHbBIE
BO3MOXHOCTH COJICPKAHUS
y4e0HOro IpeIMeTa uepes
JEMOHCTPALMIO IETAM
MIPUMEPOB OTBETCTBEHHOTO,
TPaKIAHCKOTO TTOBEACHYIS,
TIPOSIBJICHHS YEITOBEKOIIOOMS
U 100pOCepaeYHOCTH;
-TIPUMEHSITH Ha YPOKE
HHTEPAKTUBHBIC (HOPMBI
PpabOThL: HHTEIUIEKTYaIbHEIC
UTPBI, THIAKTHICCKHMA
Tearp, TMUCKYCCHH, pabOTHI B
napax u ap.;

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 yaca



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

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATHCTHKA»

IHHOACHUTEJIBHAA 3AIINCKA

VYuebublii Kypc «BeposiTHOCT M CTAaTHUCTHKa» 0a30BOrO YpPOBHS SIBIISICTCS NMPOJOJDKEHUEM H
pa3sBUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypOBHS OCHOBHOIO OOLIEro 0Opa3oBaHMSL.
VY4ebHbIil Kypc npenHasHaueH aisi (GOpPMUPOBAHHS y OOYYAIOUIMXCS CTATHUCTUYECKON KyJIbTYPHI U
IIOHVMMAHHsA pOJIM TEOPHUM BEPOSTHOCTEH KaK MAaTeMaTH4eCKOrO0 HHCTPYMEHTa Il HW3Yy4YEHUs
CIlydailHBIX COOBITWH, BEIMYMH M TMporeccoB. [Ipum u3ydeHuum ydeOHOro Kypca oOoramaroTcs
IPEJCTaBICHU OOYy4YalolIMXCd O METOJaX MCCIEeJOBaHUSA W3MEHYMBOIO MHpa, pPa3BUBAETCS
MOHMMaHHE 3HAYUMOCTH M OOIIHOCTH MAaTEMAaTUYECKUX METOAOB MMO3HAHUS KaK HEOTHEMJIEMOH 4acTH
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOTO MUPOBO33PEHHUS.

Copneprxanue y4eOHOTO Kypca HalpaBiICHO Ha 3aKPEIUICHUE 3HAHUH, MOTYYEHHBIX MPH U3YYCHUU
Kypca Ha yYpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs, U Ha pa3BUTHE NPEACTaBICHUN O CIydailHbIX
BEJIMYMHAX U B3aUMOCBS3AX MEXJYy HUMU Ha BaXXHBIX MPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3
OKpy>Karoliero mMupa. B pesyibrare y oOyyaromuxcst AOIKHO cOpMUPOBATHCS MpPEACTaBIECHUE O
Hanbosiee yNoTpPeOMTEIbHBIX W OOMIMX MaTEMATHYECKHX MOJENSAX, WCIOIb3YEMBIX JJISi ONUCAHUS
aHTPOIIOMETPUUYECKHUX U JIeMOrpadMuecKrX BEJMUUH, TOTPEIIHOCTEHN B Pa3INYHOIO poJia U3MEPEHMSIX,
JUINTEIBHOCTU 0€30TKa3HOM pabOThl TEXHUUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN U
IIPOLIECCOB B OOLIECTBE.

B coorBercTBUM € yKa3aHHBIMM LEJISIMH B CTpPYKType yueOHOro kypca «BeposiTHOCT u
CTaTUCTHKa» Il YPOBHS CpeHero ooduero o0pa3oBaHus Ha 6a30BOM ypOBHE BBIJENICHBI CEIYIOIINE
OCHOBHEBIE COZIep)KaTeNbHbIe IMHUK: «ClydaifHbIe COOBITHS U BEPOSTHOCTHY, «CirydailHbIe BEITMYHHBI
Y 3aKOH OOJIBILINX YHUCEI».

Baxnyto yactb yueOHOro Kypca 3aHUMAET H3Y4YEHHE TE€OMETPUYECKOr0 M OMHOMMAIBLHOTO
pacnpenesieHnii 1 3HaKOMCTBO C MX HENPEPBIBHBIMU AHAJIOTaMU — I10KA3aTEIbHBIM U HOPMaJIbHBIM
pacnpeesieHUsIMU.

Conepxanne nuHuUM «CiydaiiHple COOBITUS M BEPOSTHOCTH» CIY)KUT OCHOBOM  Juis
(hopMHUpPOBaHMS TIPEACTABICHUN O pacHpeiesieHUH BEPOATHOCTEH MEXKIy 3HAYCHUSMU CIyYalHBIX
BEIMYMH, a TaKKe 3Ta JIMHUSA HeoOXoAMMa Kak 0a3a A H3y4eHHUs 3aKoHa OOJbIIMX YuCeNl —
(yHITaMEHTAJIbHOTO 3aKOHA, JEHCTBYIOLIEro B MPUPOJE U OOLIECTBE M MMEIOIIET0 MaTeMaTHYECKYIO
¢dopmanuzamuio. Cam 3akoH OONBIIMX YHMCEN TpeAjaraeTcs B O03HAKOMHUTENBbHOM ¢opme c
MUHUMAaJIbHBIM UCIOJIb30BaHHEM MaTEMaTHUECKOro (hopMaanu3ma.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIIyYallHBIMM BEIMYMHAMH, AKLUEHTUPYIOT BHHMAHHE
oOyyaroluXxcsl Ha ONMKUCAaHUU U U3YYEHHH CIyYalHbBIX SBJIEHUH C IMOMOIIBI0 HEMPEPBIBHBIX (YHKITHI.
OCHOBHOE BHUMaHHE YJIENSIETCA I10Ka3aTeJbHOMY M HOPMaJbHOMY pacHpeleeHUsM, NPH 3TOM
MpeoiaraeTcs 03HaKOMUTENIBHOE U3yUeHUE MaTepuaa 0e3 10Ka3aTelbCTB IPUMEHIEMbIX (DaKTOB.

OOmiee ymuCIO YacoB, PEKOMEHIOBaHHBIX Ul H3Yy4eHHUs y4deOHOro kypca «BeposiTHOCTH u
cratuctuka» — 68 gacos: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34 ygaca (1 gac B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

[IpencraBnenue NaHHBIX C MOMOIIBIO Tabmau U quarpamMMm. CpenHee apupmMeTndeckoe, MeiuaHa,
HauOoJblllee U HaUMEHbIllee 3HAYeHMs], pa3Max, TUCHEPCUs U CTaHJapTHOE OTKJIOHEHHE YUCIOBBIX
HaOOPOB.

CrnyyaitHble SKCTIEpUMEHTHI (OMBITHI) U CllydaiiHble COOBITHS. DIeMeHTapHbIE COOBITHS (MCXObI).
BepositHOCTB cityuaiiHoro coObIThs. BIM30cTh 4acTOTHI U BEpOATHOCTH COOBITHH. CiydaiiHbIE OIBITHI
C PAaBHOBO3MOXXHBIMU 3JIEMEHTApHBIMU  COOBITHSIMU. BeposTHOCTM COOBITUH B  OMNBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.



Onepanu Hajag COOBITHSMH: TlepeceueHue, OOBbeIMHEHHE, MPOTHUBOMOIOKHbBIE COOBITHS.
Juarpammsl Ditnepa. @opmyria Cia0KkeHUs BEPOITHOCTEM.

VYcioBHas BEpPOSTHOCTb. YMHOKEHUE BEpPOSTHOCTEH. JlepeBO CiydallHOTO 3KCHEPUMEHTA.
dopmyina moaHOM BepoATHOCTH. HezaBucumblie COOBITHS.

KomOunatopaoe mnpaBwio ymHOkeHus. llepectanoBku u ¢akropuan. Yuciao couyeTaHui.
Tpeyronsuuk Ilackans. ®opmymna 6unoma HeroToHa.

bunapHbIii ciaydaiiHbIN ONBIT (MCIIBITaHUE), yeeX U Heynada. HezaBucumeble ucnbiTanus. Cepus
HE3aBHCHMBIX UCIIBITAHUN A0 NepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymn.

CanyuaitHas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jnarpamma pacnpeznenenus. llpumepst
pacripeieieHui, B TOM 4HCiIe, TeOMETpUUECKOe U OMHOMUAIIBHOE.

11 KJTACC

UucnoBble XapaKTEPUCTUKH CIIyd4alHBIX BEIMYMH: MaTEMAaTHYECKOE OKHUIAHHUE, NHUCIEPCHS U
CTaHAAPTHOE OTKJIOHEHWe. [IpuMepsl NMpUMEHEHHs MaTeMaTHYeCKOro OKHMJIAaHWs, B TOM 4HCIE B
3ajjayax M3 IOBCEJHEBHOM >XKM3HU. MaremMaTHueckoe OXHJaHhe OMHApHOW CllyyailHON BeIMYUHBI.
MareMaTrnueckoe OKHJIaHUE CyMMBI CIIy4alHBIX BEJIMYMH. MareMaTu4ecKkoe 0KUAAHUE U JUCHIEPCHS
reOMETPHUECKOro 1 OMHOMHUAIBHOTO paclpeieleHui.

3akoH OOJIBIIMX 4YHCENl W €ro pojib B Hayke, Npupoae u oOuiectBe. BbiOopouHblil MeTon
HUCCIJIEOBAaHUII.

[Ipumepsl HeNpepbIBHBIX ClydaiHbIX BeaW4MH. [loHSATHE O MUIOTHOCTH pacrpeaeneHus. 3aaauu,
IIPUBOIALINE K HOPMAJIBHOMY paclpeneiacHuto. [IonaTue o HopManbHOM paclpeneIcHUH.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kyacce 00yyarommics MOTY4UT CIEAYIOIINE PEAMETHbIC Pe3yJIbTaThl:

YUTATh U CTPOUTH TAOJIULIBI U JUATPaAMMBb;

ONEpUPOBATh TOHATHAMU: CpeaHee apudmMeTHdecKkoe, MeauaHa, HaumOobllee, HauMEHbLIee
3HAaYeHHUE, pa3Max MAacCHBAa YUCIOBBIX JAHHBIX;

ONEpPUPOBATh MOHATUSAMM: CIy4YalHBIM OSKCIIEepUMEHT (OMBIT) U CiydyailHoe COOBITHE,
AJIEMEHTapHOE COOBITHE (RJIEMEHTApHBIN HCXOJ) CIy4alHOTO OIBITA, HAaXOJUTh BEPOSTHOCTH B
OIBITaX C PABHOBO3MOXKHBIMU CIIy4YalfHBIMU COOBITHSMU,

HaXOJUTb M CpPaBHUBATh BEPOSITHOCTU COOBITHMM B HU3YYEHHBIX CIy4YailHBIX 3KCHEPHMEHTaX;
HaXoAuTh U (OPMYJIMPOBATH COOBITUSA: MEpecedyeHue M OObEeJUHEHHE MAHHBIX COOBITHH, COObITHE,
IIPOTUBOMNOJIOKHOE JaHHOMY COOBITHIO, MTOJI30BAThCA AMAarpaMMaMu Disepa u GopMysol CIoKeHus
BEPOATHOCTEW ITPH PELICHUH 33]1a4;

ONEpUPOBATh TOHATUSMHU: YCJIOBHAs BEPOSTHOCTb, HE3AaBUCUMBIE COOBITHSA, HaXOJIUTh
BEPOATHOCTH C TOMOUIBIO IIPaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIYyYaiiHOTO OIIBITA;

MPUMEHITh KOMOMHATOPHOE IIPABUIIO YMHOKEHUS IIPU PEILICHUH 3aJ1ay; ONepUpPOBATh MOHITHSIMHU:
UCIBITaHNE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIBITAaHU, YCIIEX U HEyAauya, HaXOJUTh BEPOATHOCTU
COOBITUH B CEPUM HE3aBHCHUMBIX MCIBITAHUHN 0 MEPBOTO ycIexa, HaXOJUTh BEPOSITHOCTU COOBITUI B
cepuu ucnslTanuii bepuysy;

ONEpUpPOBATh TOHATHSAMHU: Cilyd4ailHas BeJIMYMHA, paclpesesieHue BEpOSITHOCTEH, auarpamma
pacnpeneseHusl.

K xoH1y o6ydenus B 11 kiacce oOydaromuiics IOJyYUT CIEAYIONIUE MPEIMETHbIE PE3YIbTAThI:

CpPaBHMBATh BEPOSITHOCTU 3HAYEHWM CIy4ailHOW BEJIMYMHBI 10 PACIPEACIICHUIO UM C ITOMOIIBIO
auarpamm;

OIIEpUPOBATh MOHATHEM MAaTEMATUUYECKOTO OXHUAAHUSA, IPUBOJUTH MPUMEPHI, KaK MPUMEHSETCA
MaTeMaTHYeCKOe OXKHUAAHNE CITyYaliHON BEIMYMHBI HAXOJUTh MATEMAaTUYECKOE OKUAHHE 110 TaHHOMY
pacnpeeNeHuIo;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCET,

UMETh IIPEJICTaBJICHNE 0 HOPMaJIbHOM pacnpeneseHnH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
HanmenoBanwme pasmena | Comepxumoe pasmena (TeMbl) | OCHOBHEIE Buzbl | HTEpHET -pecypch Yuer pabodeld TPOrpaMMBbI
(Temsbl) (KOJIMYECTBO YaCOB) JISATEIILHOCTA O0YYaroIIuXCs BOCTIMTAHUS

IpH  U3yYCHUU TeMHl (a

YpOBHE YU€OHBIX IEHCTBHI)

IIpencraBnenne manubix u | [IpeacraBnenue manHsix ¢ | M3BJaekaTh mHdopmamuio u3 | https://resh.edu.ru/subject/51/10/ | ycraHaBauBaTh JOBEPUTEIBHBIC
OIMcaTeNnbHas CTATHCTUKA MOMOIIBIO TabIHIL U | TabmuI u JHArpamMM, OTHOIICHUH MEXIY Y4YUTEIEeM
4 qaca JHArpaMM. Cpennee | HCMOJB30BATH TaONUIBI | u YYCHUKAMH,
apudMeTndeckoe, MeAHaHa, | AUarpamMMebl IE| CHOCOOCTBYOIIUX
HanOoJbplllee ¥ HaWMEHbIIEE | TPEeICTaBICHUS HO3UTUBHOMY BOCIIPHUSTHIO
3HAYCHHS, pa3Max, | CTaTHCTHYECKUX JTAHHBIX. ydamMucs — TpeOOBaHWH U
JHCIEPCHS, crannaptaoe | Haxoauts omrcaTeIbHbIC NPOCKO y4HTENs, aKTHBU3AINU
OTKJIOHEHHE YHCIIOBBIX | XapaKTePUCTHKH JIAHHBIX. ux HI03HABATEIBHON
HabOpoB BoiaBUraTth, KpUTHKOBATH JeATeIbHOCTH
TUNOTEe3Bl O  Xapakrepe
CITy4ailHOM W3MEHYMBOCTU H
onpeensonux e Gakropax
Cay4aiinbie OTIBITHI u | CoydaifHple  SKCHepHMeHTH | Bolmensitb Ha mpumepax | https://resh.edu.ru/subject/16/ NPUBJIEKATh BHUMAHHUE
Clly4aiiHbIe COOBITHS, ONBITHI | (OTMBITBI) W Ciy4allHBIE | CydailHble ~ COOBITHS B IIKOJIbHUKOB K IIEHHOCTHOMY
c PaBHOBO3MOKHBIMHU | COOBITHSI. DJeMeHTapHbIe | OMMCAaHHOM CITy4aifHOM ACTeKTy W3y4aeMbIX Ha YpOKe
3NIEMEHTAPHBIMHU UCXOJaMHU COOBITUS (ucxompl). | omebITe. SIBJICHUH,
3 yaca BepostHOCTB ciyvaitHoro | PopMyJIMpOBaTL  yCIIOBUS OpraHU30BEIBAThH paboTy Aere
COOBITHSL. BepositHOCTH | IpoBeaeHuUs CITy4aifHOTO C COIMAJBHO 3HAYUMOU
COOBITHH B  OMBITaX  C | OMBITA. uHpopmareir — 00CyxIaTh,
PaBHOBO3MOXKHBIMH Haxoauts BEPOSTHOCTH BBICKa3bIBATh MHECHHE
AIIEMEHTAPHBIMU COOBITUSMH. | COOBITUH B ONBITaX  C
[IpakTiueckas padora PaBHOBO3MOXHBIMHU
UCXOIaMH.
MopeaupoBaTh  OIBITHl  C
PaBHOBO3MOXKHBIMH

QJICMCHTAapHBIMU HCXOJaMHU B
Xoae HpaKTH‘leCKOﬁ pa6OTBI

Omeparmii  HaJlT COOBITHSIMH,

Onepaid HaJ COOBITUSAMHU:

Hcnoab3oBaTh JuarpamMmbl

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

IIpoexkTupoBaTh u



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

CJIO’)KEHHE BEPOSITHOCTEH nepeceucHne, oObeOUHEHHE | Dinepa u CIIOBECHOE KOHCTPYHPOBATh COLUAIBHYIO
3 gaca COOBITHH, MPOTHBOIOJIOKHBEIC | OMMMCAHUE  COOBITHH IS cpemy It pa3BUTH
COOBITHSI. HuarpamMmsbl | popMyITHpPOBKU u oOydarommxcs B CHCTEMeE
Oiinepa. @opMyna clokeHHs1 | H300pakeHUs] 00bETUHEHUS U o0pa3zoBaHus;
BEPOSITHOCTEH nepeceueHust COOBITHIA. MHHULIMUPOBATH
Pematb 3aauu c MIO/I/IEPIKUBATH
WCTIONB30BaHUEM  (OPMYJIIBI UCCIIEI0BATEIILCKYIO
CJIOKCHHUA BepOﬂTHOCTeﬁ ACATCIIbHOCTDh IKOJIBHUKOB
VYcnoBHast BEPOSATHOCTD, | YCIIOBHAS BEpOATHOCTh. | PemiaTn 321241 Ha | https://resh.edu.ru/subject/16/ Hcnonb3oBaTh
JEPEBO CIy4YailHOrO OmbITa, | YMHOXKEHHE  BEPOATHOCTEH. | HAXO0XKIECHUE  BEPOSITHOCTEH BOCITUTATENbHBIE BO3MOXXHOCTH
¢dhopmyna nonHout | lepeBo CIIydaliHOTO | COOBITHI, B TOM  4YHCIE cozepKaHus y4eOHOro
BEPOSITHOCTH U | OKCIICPUMEHTA. ®dopmMyna | yCIOBHBIX € TOMOUIBIO npeaMera qepe3
HE3aBHCHUMOCTH COOBITHI TTOJTHOM BEPOATHOCTH. | IepeBa CIYYallHOTO OTIBITA. JIEMOHCTPAIIHIO JEeTSIM
6 yacoB HeszaBucumsbie coObITHS Onpenensitb HE3aBUCUMOCTD pUMEPOB OTBETCTBEHHOTO,
coObITHii 1O (opMyJie U IO TPaKIaHCKOTO MOBEJICHUS,
OpraHMU3aIHun CITy9aifHOTO MIPOSIBIICHUS YEJIOBEKOTIOOUS U
OTIBITa JI0OOPOCEPICTHOCTH
DeMeHTh KOMOWHATOPUKH KombunaropHoe npaswio | Mcnosb3oBaTh npasuito | https://resh.edu.ru/subject/16/ HNuununpoBarh 1
4 qaca yMHOX€HHUS. [lepecTaHOBKM U | YMHOXKEHUA st MOJIIEP)KUBATh
(bakTopua. Yucno | mepeuncienus cobbitrii B | https://resh.edu.ru/subject/51/ UCCIIEIOBATENILCKYIO
COYETaHUH. TpeyroapHUK | cydaitHOM OIIBITE. JIESITEIIbHOCTD IKOJIbHUKOB;

[Mackans. dopmyna OuHOMaA
HeroTona

Moab3oBarbest hopmynoil u
TpeyrossHUKOM [lackans st

AKTUBHPOBATH YU4EOHO-
HI03HABATEIIbHYIO JIESTEIBHOCTh

orpeesIeHusI qucIia 00y4aroIuxcs;
COYETaHUU
Cepun  mOC/IENOBATENBHBIX | BUHAPHEBIN Cioy4aliHblii omeiT | PazouBaTh ciokubie | https://resh.edu.ru/subject/51/ pearu30BBIBaTh CHCTEMHO-
UCIIBITAHUI (uctibiTaHue), ycrex ¥ | OKCIEPUMEHTHI Ha OTAC/IbHbIC JEATEIbHOCTHOTO TTOXO0/] B
3 gaca Hey/ava. HesaBrcuMebie | HCIIBITAHUSI. OpraHHu3aIiu
UCITBITAHMS. Cepust | OcBanBath MOHSATHSA 00pa30BaTeIbHOIO MpoIlecca,
HE3aBHCHUMBIX HCIIBITAHHUI JI0 | MCIIBITAHUE, cepust KOTOPBIN obecreunBaeT
HepBOroycrexa. Cepusi | HE3aBHCHMBIX HCIBITAHUIA. (bopMHpoOBaHKe TOTOBHOCTH K
HE3aBUCUMBIX ucneiTanuii | IlpuBoanTs NpUMepHI cepuii CaMOpa3BUTHIO U
Bepuymu. [pakTHueckasi | HE3aBUCUMBIX  HCIIBITAHHH. HEMPEPBIBHOMY 00pa30BaHHIO;
pabora ¢ wucrnogb3oBaHKEM | PemiaTe 3agaudM Ha MOKCK

3JIEKTPOHHBIX TaOJIHII.

BEPOSITHOCTEH  COOBITHH B
CEpHUH UCTIBITAHUN 710 TIEPBOTO



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

ycrexa — H B cepusix
ucneITanuil beprymnn.
N3yyarp B xoxae
NMPaKTHYecKoi padoThl C
HCTIOJIb30BaHUEM
AIIEKTPOHHBIX Ta0JIHII
BEPOSITHOCTH  COOBITHH B
cepusx HE3aBUCHMBIX
HCTIBITAHUI
Cnyuaiinple  BenmwuuHbl W | Ciydaitnas BennuyrHa. | OcBauBaTh nousitusi: | https://resh.edu.ru/subject/51/ Hcrnonp30BaTh
pacnpezaeneHus Pacnipenenenue cirydaitHas BEJIMYHHA, BOCITUTATENIbHBIE BO3MOYKHOCTH
6 yacos BeposTHOCTeH.  JluarpaMma | pacrpe/eleHue, TadMIa COJICpPIKaHUS y4eOHOro
pacnpeneneHus. CymMma ¥ | pacmpeelieHus, auarpamma nmpeaMera qepe3
MPOM3BEACHHE  CAyYailHBIX | pacmpeaeaeHus. JIEMOHCTPAIIHIO JICTIM
BEJTMYHH. [Mpumeps! | IIpuBoaAUTH npuMepbl IPUMEPOB OTBETCTBEHHOTO,
pachpe/ieNiecHui, B TOM YHCIE | pachpeaelcHud, B TOM YHCIe IPaXIaHCKOTO MOBEJICHHS,
reOMETPHUYECKOE U | TEOMETPUIECKOTO u MIPOSIBJICHUSI YCIIOBEKOIIOOUS U
OMHOMUANBHOE OMHOMHAIBHOTO. JI00pocepIedHOCTH
CpaBHUBATB pacrpe/elieHHs
CITydaitHbIX BEJIMYHH
HaxoauTh 3Ha4Y€HUS CYMMBI
W TIPOM3BEACHUS CIyYaiHBIX
BEJIMYVH.
CTpouTh W pacno3HaBaTh
T€OMETPHUYECKOE u
OMHOMHAIIBHOE
pacrpe/eicHue
IToBTOpeHyeE, 0006mmenwe, | OmucarenpHas  cratuctuka. | IloBTopaTh wm3ydenHoe u | https://resh.edu.ru/subject/51/11/ | TIpusiexkaTh BHUMAHKUE
CHCTEMATH3aIis] 3HAHMIMA Coyuaiinbie OTIBITHI 1 | BBICTPAMBATH CHCTEMY IIKOJBHUKOB K I[EHHOCTHOMY
5 yacoB BEPOSTHOCTU ClydaiiHbIX | 3HAHUH aCTeKTy W3y4aeMbIX Ha YpOKe
cobpiTuii.  Omepanuu  Haf SIBIICHHH,
COOBITHSIMH. DeMEeHTHI OpraHU30BHIBATH PabOTy JaeTeit
KOMOWHATOPHUKH, cepuu C COIMATBHO 3HAYUMOU
HE3aBUCHMBIX MCITBITAHUN uHpopMmanueit — 00CyKIaTh,
BBICKA3bIBaTh MHEHHE
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 yaca



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

11 KJIACC

HanvenoBanme pasmena | Comepxumoe pasmena | OCHOBHBIC BUIBI | IHTEpHET -pecypchl Yuerpabodueir  mporpaMmbl
(TemnI) (xommaecTBO | (TEMBI) NeATCITLHOCTH BOCITUTaHUS
4acoB) oOyJaronmxcs npu
W3y4YeHHUHU TEMBI (a ypOBHE
y49eOHBIX TEHCTBUIN)
MaremaTtryeckoe Ilpumepsr  npumeHeHus | OcBauBaTh nousitue | https://reshak.ru/otvet/otvet15.php?otvet1=1200 | [ToOyXaaTh MIKOJILHHUKOB
OXHUJaHWe  CIIy4ailHOH | MaTeMaTHYECKOTrO MaTeMaTHYECKOTO co0moaaTh 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
Maremarudeckoe MPUMEHEHUS statistiki-9176/sluchainye-velichiny-12001 o0mIeHus CcO  CTapIIUMH
0’KHJIaHHE CyMMBI | MaTEMaTHUYECKOI O (yauremnsimu) u
CITy4YaitHbIX BCJIMYMH. | OKUJAHUSA.  BBIUUCIATH CBEPCTHHKAMU
Marematndeckoe MaTeMaTHIECKOe (IIKOJTEHUKAMM )
OKU/IaHUE OKU/IaHUeE.
TeOMETPHUYECKOTO u | Ucnosib3oBaTh TOHATHE
OMHOMHUATBEHOTO MaTeMaTHYECKOTO
pacripenencHui OKUJIaHUsSI U €TO CBOMCTBA
NpY pelIeHUH 3ajad.
HaxoauTh 1o U3BECTHBIM
dhopmyam
MaTeMaTHYecKOoe
OKHUJIaHUE CYMMBI
CITy4aiiHbIX BEUYMH.
HaxoauTh 10 U3BECTHBIM
bopmynam
MaTeMaTHYeCKHe
OKUJaHUS CITy4alHBIX
BEJIMYVH, HUMEFOIIUX
TeOMETPHUYECKOE u
OmHOMHANTBHOE
pacrpeeleHus
Hucnepcust u | Jucniepcus u | OcBanBaTth noustust: | https://yukhym.com/ru/ Peanu3oBpIBaTh CHCTEMHO-
CTaHAApTHOE CTaHJapTHOE OTKJIOHEHHE. | TUCIIEPCHs, CTaHIApTHOE JESTETLHOCTHOTO OAXO0 B

OTKJIOHEHHE CIIly4ailHOH

Hucnepcun

OTKJIOHEHHME  CIIy4alHOUI

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

OpraHu3aAIHH



https://reshak.ru/otvet/otvet15.php?otvet1=1200
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BEJINYUHBI
4 gaca

reOMETPUYECKOT0 u
OMHOMHABHOTO
pacnpeneneHus.
[Ipaktnyeckas paborta c
UCIIOJIb30BaHUEM

AIIEKTPOHHBIX TAOJIHIT

BEJIMYUHBI.
HaxoauTh aucnepcuto mno
pacnpeneneHuro.
HaxoauTts 1o M3BECTHBIM
dopMynam  JHCIEPCHUIO
TEOMETPHIECKOTO "
OMHOMHUABHOTO
pacrpeneicHus, B TOM
YquUCIIe B x0J1e
MPAaKTHYECKON paboThl ¢
HCIOJIb30BaHUEM
AIIEKTPOHHBIX TaOJIHII

klass/nachalnye-svedeniia-matematicheskoi-

statistiki-9176/sluchainye-velichiny-12001

00pa3oBaTeIbLHOr0
npoiecca, KOTOphIit
obecrieunBaeT
(bopMupoBaHHe TOTOBHOCTH
K CAaMOPa3BUTHIO U
HETPEPHIBHOMY
00pa3oBaHMUIO;
-IPOEKTHPOBATH U
KOHCTPYHPOBATh
COLIMANTLHYIO CPEY JUIS
pa3BUTHS O0YJAIOLINXCS B
CUCTeME 00pa30oBaHusI;

3aKk0H OOJIBIIUX YKCEIT 3akoH OONBIINX 4YHCENl. | SHAKOMHUTBHCS ¢ | https://www.yaklass.ru/p/algebra/11- [TpuMeHSITh Ha YpOKe
3 gaca Bri6opouHsrii Merto]] | BeIOOpouHbiM  MetoqoM | klass/nachalnye-svedeniia-matematicheskoi- WHTEPaKTUBHBIC (POPMEI
UCCIICZIOBAHUIA. UCCIICIOBAHUS statistiki-9176/zakon-raspredeleniia- pabOThI: MHTEIICKTYaIbHbIC
IMpakTryeckass paboTa ¢ | COBOKYIHOCTH JTaHHBIX. | Veroiatnostei-zakon-bolshikh-chisel-10288 UTPbI, TAIaKTHICCKUAN
UCIIOJIb30BAaHUEM N3yuars B XoJie TeaTp, AUCKYCCHHU, pabOTHI B
ANIEKTPOHHBIX TAOJIHIY NpPaKTHYECKOH paboThl C napax u jap.;
UCIIOJIb30BAaHUEM
3IIEKTPOHHBIX TaOIHIL
PHMECHEHHUE
BBIOOPOYHOTO MeToJ1a
HCCIIe/IOBAHUSI
HemnpepbiBHbIC [Mpumepsr HenpepsBHBIX | OcBauBaTH nonstusi: | https://www.yaklass.ru/p/algebra/11- [TpoexTupoBathb u
CllyyaiiHble  BEJIMYHMHBI | CITyYaifHBIX BEJIMYMH. | HempepbiBHast ciydvaiiHas | klass/nachalnye-svedeniia-matematicheskoi- KOHCTPYHPOBAaTh
(pacupeneneHust) OyHKIHA IUIOTHOCTHU | BeJIMYMHA, HemnpepsiBHOE | Statistiki-9176/sluchainye-velichiny-12001 COLMAIBHYIO  cpeny  JUis
2 qaca pacnpeneneHus. pacnpenenenue, QyHKIHsI pa3BUTHsL OOY4YarONIMXCS B
PaBHOMepHOE IUTOTHOCTH BEPOSITHOCTH. cucTemMe o0pa3oBaHus;
pacnpenenerane ¥ ero | [IpuBoauTH  TIPEMEPHI aKTUBHUPOBATH y4eOHO-
cBoiicTBa HETPEPHIBHBIX MO3HABATEIIbHYIO
CITy4allHbIX BEJTHUYHH. JeSTeILHOCTD
HaxoauTh BEpOSATHOCTH 00y4JarOIINXCS.

COOBITUM 1O  JaHHOM
(YHKIIMH TUIOTHOCTH, B
TOM YHCIIE PABHOMEPHOTO
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pacnpeeneHus

Hopmansnoe
pacnpezeneHue
2 yaca

3ajgaud, NOPUBOIAIINE K
HOPMaJIbHOMY
pacupeneNneHuIo.
OyHKIMST TMIOTHOCTH U
CBOWCTBA  HOPMAJILHOTO
pacnpeneneHus.
[MpakTuueckass paboTta ¢
UCTIOJIb30BaHHEM
AIIEKTPOHHBIX TaOJIHII

OcBanBathb MIOHSITHUSL:
HOpMaJbHOE
pactpeneneHue.
BoigeasiTh 10 ONMHMCAHUIO
ClOyyallHbIE  BEJIMYMHEI,
pactpenenéHHbie o
HOPMAaJILHOMY 3aKOHY.
IIpuBoauTh HpUMepPHI
3aJa4, OPUBOIAIMX K
HOPMaJIbHOMY
pacrpeneneHuto.
Haxonutb YHCIIOBbIE
XapaKTEPUCTUKHU
HOPMAaJILHOTO
pacrpenencHus o
W3BECTHBIM  (POpPMYyJIaM.
Pematn 3aJ1a4u,
CBsI3aHHBIC C
MPUMEHEHUEM  CBOMCTB
HOPMAaJIbHOTO

pacnpefiefieHdil, B TOM
YHUCIIe C HCIOJB30BaHUEM
AJIEKTPOHHBIX TaOIUI]
[ToBTopenue, 00600IIECHNE
u cucreMaTrui3anusa
3HAHUI 19
[IpencraBneHre TaHHBIX C

IIOMOIIBIO  TaOJNHIl H®
Juarpamm, OmucaTeIbHas
CTaTHCTUKA, OIBITHl  C
PaBHOBO3MOYKHBIMH

3JIEMEHTaPHBIMH

COOBITHSIMH, BBIYHCIICHUE
BEPOSATHOCTEH  COOBITHI

IIoBTOpSATE HM3YyYEHHOE U

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-matematicheskoi-

statistiki-9176/sluchainye-velichiny-12001

IIpumeHsTh Ha YpOKe
WHTEPAKTHBHBIC (hopmbl
palboThl: HMHTEJIEKTyaJbHbIE
UTPBI, JTUIaKTHYECKHUH
TeaTp, JUCKycCcHu, paboTbl B
napax H J1ip.;
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BBICTPpAaNBAThH
3HaHHU

CUCTEMY

IToTOpEHuUe,
00001IeHNE u
CHCTEMATU3AIUs 3HAHUN
19 gyacos

IIpencraBieHre naHHBIX C
noMomplo  Tabnuum
auarpamM, OmnMcaTeNbHas
CTaTHCTUKA, OIBITHl C
PaBHOBO3MOXKHBIMHU
JJIeMEHTapPHBIMU
COOBITHSIMH, BBIYHCIICHHUE
BEPOSATHOCTEH COOBITHH C
npuMeHeHueM Gopmyin u
rpaM4ecKuXx  METOJOB
(koopnuHaTHas — TpsMas,
JepeBo, Juarpamma
Diinepa), CITy4alHbIC
BEJIMYHHBI u
pacmpeneneHus,
MaTeMaTHYeCcKOoe
OKUJaHHE ciy4yaiHOI
BEJIMYMHBI

[loBTOpATH H3y4EHHOE U
BBICTpauBaTh CUCTEMY
3HAHUU

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

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

Opraau3oBBIBaTh Me(CTBO
MOTHBHPOBAHHBIX u
SPYAMPOBAHHBIX  yYaIIUXCS
HaJl WX HEYCHECBAIOIIUMHU
OJTHOKIIACCHUKAMH

OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

34 gyaca
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