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IlosicHUTEILHAA 3aNIUCKA

Pabouas mporpamma mo yueOHOMy mnpeaMmery «Maremaruka: anareépa u
HAYaJIa MATEMATHYECKOI0 AaHAJIN3a, reoMeTpus» (Yriy0JeHHbIH YPOBEeHb) JUIs
10 — 11 kmaccoB cocraBieHa B COOTBETCTBUHU C TpeOoBaHusMH DenepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAapTa CpeaHEero oo1ero oopasoBaHusl,
¢ yueroM KoHuenuuum mareMaTH4eCKOro oOpa3oBaHMs U OpPUEHTHUpOBAHA Ha
TpeOboBaHUsI K pe3yjbTaraM oOpa3oBaHus, cojepxamumcs B [lpumepHoit
OCHOBHOM  00pa3oBaTeIbHOM  MporpamMme  cpefaHero  (MOJHOTO)  0OIIero
00pa30BaHus B COOTBETCTBUU C OCOOEHHOCTSIMHU YIIIYOJIE€HHOTO YPOBHS M3Yy4ECHHMS
MaTEMaTUKUA. C y4€TOM aBTOPCKOM Mporpammbl mo marematuke muga 10 — 11
KJIACCOB ¢ yriyOsieHHBIM u3yuenueMm mateMatuku (YMK A. T'. Mep3insik).

B nmnporpamme Takke YYMTBHIBAIOTCS JOMUHUPYIOIIME WIEH U  IOJIOKEHUS
[Iporpammel pa3Butusi U GOPMUPOBAHUS YHUBEPCANbHBIX YUEOHBIX NEUCTBUMA IS
OCHOBHOTO 00miero o0pa3oBaHus, KOTOpble oOecrneunBaroT (HOpPMUPOBAHHE
POCCUICKON TPaKJaHCKOW MAEHTUYHOCTH, KOMMYHUKATUBHBIX Ka4€CTB JINYHOCTH,
U CIIOCOOCTBYIOT (hOPMHUPOBAHHUIO KITIOUEBON KOMIETEHIIUU — YMEHUS YUUTHCS.

IIporpamma paccuntana Ha 408 yacos

(34 neneau B 10 kinacce u 34 Hegenm B 11 kiacce)

Kacc KomuuectBo yacos 1o | KommyecTBo 4YacoB
y4eOHOMY TIJIaHy B HEIEIIO

10 xmace 204 6 (4+2)

11 xmace 204 6 (4+2)

PabGouasi nporpaMMa npeaHa3Ha4YeHa JJis OPraHU3aluy npouecca o0y4eHust
no YMK A. I'. Mep3asika:

1. Marematuka: paboune mporpammbl: 7 — 11 kjaccel ¢ yriryOJIeHHBIM
nzydennem marematuku/ A. I'. Mepsnsik, B. b. [lomonckuii, M. C. Sxkup, E.
B. Bytiko. — M.: Benrana — I'pad, 2018. — 150 c.

2. Maremartuka: anreOpa ¥ Havajla MaTeMAaTHYECKOTO aHalln3a, T€OMETpPHS.
AnreOpa ¥ Hayajga MaTeMaTUYECKOro aHainu3a. YTIyOJieHHbI ypoBeHb: 10
kiacc: yaeonuk / A. I'. Mepamsixk, JI. A. Homuposckuii, B. M. Tlonsikos. - M.
: Bearana-I"pad, 2020.

3. Maremaruka. AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHaIN3a. Y TIIyOJICHHBIN
ypoBeHb: 11 xkmacc: yueOHoe mocobme / A. I'. Mep3mak, 1. A.
Homuposckuii, B. M. Ilomskos: nox penakuueit B. E. [logonsckoro. - M. :
Benrana-I'pad, 2020.



4. Maremartuka: anre6pa M Ha4dalla MaTCMaTH4YCCKOro aHalin3a, rcomMecTpus.

['eometpus. YranyOnennsiit ypoBeHb: 10 kiacc: yuebnuk / A. I'. Mep3isk,
. A. Homuposckuii, B. M. Ilonsikos. - M. : Benrana-I'pad, 2020.

Marematuka. ['eomerpus. 11 kmacc. YriyOsneHHBIH ypoBeHb: ydeOHOE
nocodbue / A. I'. Mepzmsik, JI. A. Homuposckuii, B. b. [Tononckuii, M. C.
Sxup: non penaxkuueit B. E. Ilogonsckoro. - M. : Benrana-I'pad, 2020.

Ilpozpamma no mamemamuke: ancedpa u HaYaIaA MAMEMAMUYECKO20 AHATU3A,
2eomempus, HANPAGNeHA HA Peanu3auyul0  CUCMEMHO-0eAmeaTbHOCIMHO20
nooxooa K npoueccy o0yueHus, KOomopbulii odecneuugaem:

NOCTpOeHUE 00pa30BaTENILHOTO TMpolecca C YYETOM WHANBUAYATBHBIX,
BO3PACTHBIX, TICUXOJOTHYCCKUX, (UIHOJOTUYECKUX OCOOCHHOCTEH W
3I0POBBSI 00 YYAIOITUXCS;

dopMHUpOBaHME TOTOBHOCTM  OOYy4YalOIIMXCS K  CAMOPa3BUTUIO U
HENpepbIBHOMY 00pa30BaHUIO;

dbopMHUpOBaHHUE  AaKTUBHOW  y4eOHO-TIO3HABATEIBbHON  JIEATECIBLHOCTH
oOydJarommxcs;

dbopMupoBaHUE MO3UTHUBHOTO OTHOIIEHUS K MO3HAHWUIO HAYYHOU KapTHUHBI
MUDAa;

OCO3HAHHYIO OpTraHHU3alHuIo 06y11a}0umxc;1 cBOEH JACATCIIBHOCTH, a TaKXKC
aJICKBaTHOE €€ OIICHNBAHUC,

MIOCTPOCHHE Pa3BUBAIOIIEH 00pa30BaTeIbHON Cpeibl 00yUEeHHUS.

H3yuenue amoii npozpammsl HANPAaeIeHO HA 0OCMUNCEHUE CTIEOVIOUUX HeTlell:

CUCTEMHO€ U OCO3HaHHOE YCBOGHHE Kypca aiareOpsl MW  Hayal
MaTEMaTUYECKOTO aHaJIN3a;

dbopMHUpOBaHUE MATEMATUUYECKOTO CTHJISI MBIIICHHUS, BKIIOYAIOIIETO B CeOs
WHIYKIUIO U IETYKIMI0, 0000IEHNEe U KOHKPETU3AINIO, aHAIN3 U CUHTE3,
KJIacCU(DHUKAIMIO U CUCTEMAaTU3AIlNI0, a0CTparupoOBaHNUE U aHAJIOTHUIO;

pa3BUTHE MHTEpeca OOydJarImMXcs K HW3YUYCHHIO aireOphl W Hadaj
MaTEMaTUYE€CKOTO aHaJIN3a;

HCIIOJIBb30BAHHUEC MATCMATHYCCKHUX MOI[GJ'ICfI OJIA  PCIOCHHA IIPHUKIAIHBIX
3ajJa4, 3aaa4 U3 CMCKHbBIX JUCHUIIINH,

MPUOOPETCHHE  OMBITA  OCYIICCTBICHHS  y4eOHO-HCCIIEI0BATEIBLCKOM,
MPOCKTHON M MH(POPMAITMOHHO-TI03HABATEIILHOM JICATEIILHOCTH;

pa3BUTHE WHAUBUIYATBHOCTH M TBOPYECKUX CIIOCOOHOCTEH, HAMpaBICHHOE
Ha MOJITOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY BBIOOPY ITpOdheCCHH.

VYuebubiii npeamer MaremaTuka: airedpa M Hayajga MaTeMaTHYECKOTO aHAIIN3a,
rEOMETPHUS BXOAUT B MEPEUCHb YUEOHBIX TPEAMETOB, 0053aTEIbHBIX JJIS1 U3YUYCHHUS



B cpenHeil (momHOM) oOmeoOpa3oBaTenbHOM 1ikosie. JlaHHas mporpamma
mpeaycMaTpUBaeT HW3y4YeHHE TpeaMera Ha yriayOonéHHoMm ypoBHe. [Iporpamma
peanm3yeT aBTOPCKHE HWJEH pPa3BUBAIONIETO OOy4YeHHS anredpe M Hadaiaam
MaTEeMaTHYeCKOTO aHalIn3a, KOTOPOE JOCTHUTAETCS OCOOSHHOCTSIMHU W3JI0KCHHSI
TEOPETUYECKOTO MaTepuajia M CHUCTEMOH YIpaKHEHWA Ha CpPaBHCHHE, aHAJIW3,
BBIJICJICHUE TJIaBHOTO, YCTAHOBJICHHE CBsi3eH, Kiaccudukaiuioo, o000IIeHUuE U
CHUCTEMATH3ALHIO.

PabGouass mporpamma obOecneyuBaeT JOCTIXKCHHE TUIAHUPYEMBIX PE3yJIbTaTOB
ocBoeHHs  y4yeOHOro  mpeameTta «MartemaTuka: ajareépa W Hayaja
MaTeMAaTHYEeCKOr0 aHajIu3a, TreoMeTpHs», BKIoUas MOAYIu «Ajaredpa wu
Hayajia MaTeMaTH4YecKoro aHajau3a» u «'eomerpus».

OO0wmas xapakTepuCcTHKA MOXYJIS
«Aare0pa 1 HayaJla MaTeMaTH4ecKoro anajausa» B 10-11 kiaccax

Conepxxanue Kypca anreOpsl U Hadall MaTeMaTudeckoro ananusa B 10—11 kmaccax
NPEJICTABIICHO B BUIE CJIEIYIONINX COACPKATEIBHBIX Pa3/IesiOB:

o «Ywucna v BEIUYUHBI,

o «BbIpaxenusy»,

e «YpaBHEHUS U HEPABEHCTBAY,

o  «DyHKIUNY,

o «DJEMEHThl MAaTEMAaTUYECKOTO aHaJIN3ay,

o «DJEeMEHTh KOMOMHATOPUKH, BEPOSITHOCTH U CTATUCTUKH,

o «AnreOpa M HavaJla MATEMATHYECKOTO aHAIN3a B UICTOPUUECKOM PA3BUTHI.

B pazgene «HUucna u BeIMUUHBDY pacUIUpPSiETCA MOHITHUE YUCIIA, KOTOPOE CIIYKUT
¢yHIaMEHTOM THOKOrOo M MOIIHOTO armapaTra, HCIOJb3yeMOro B PEIICHUU
MaTeMaTH4eCKUX 3a/lad U B PEIICHHM 3aJa4 CMEXKHBIX IUCHUIUIMH. Matepuan
JAHHOTO pa3Jeia 3aBeplIacT COAEpKaTeNbHYI0 JIMHUIO IIKOJBHOIO Kypca
MareMaTuku «Yucia v BeTUIuHbDY.

OcobOeHHOCTRIO pazzena «BeipaxeHus» SBISETCS TO, YTO MaTepual M3ydaeTcs B
pasHbix Temax Kkypca: «llokazatenpHass u norapudmuueckas QYHKIIHNY,
«Tpuronomerpudaeckue QyHkuny, «Crenennas Gyuakmusy. [Ipu n3yuenun 3Toro
pasnena gopMupyeTcsi MPEACTaBICHUE O MPUKIAIHOM 3HAYEHUU MATEeMATHUKH, O
MEePBOHAYAIBHBIX MPUHIIMNAX BBIUUCIUTEIBHOW MaTeMaTUKU. B 3agaun u3yueHus
paszenia BXOJIUT PAa3BUTHE YMEHHsI peliaTh 3ajladyd palloOHATbHBIMU METOJaMU,
BHOCUTbh HEOOXOMMBbIE KOPPEKTUBBI B XO€ PEIICHUS 3a4auH.

Oco0eHHOCThIO pa3fiena «YpaBHEHUSI U HEPABEHCTBA SIBISETCS TO, YTO MaTepual
u3yuyaercs B pas3Hbix Temax Kkypca: «llokazarenbHas u norapudmuyeckas
byakuuny, «Tpuronomerpuyeckue  QyHkuum», «CTeneHHas  QYHKLIHS».
Marepuan JaHHOrO pasjiesla HOCUT MPUKIAJHOM XapakTep M YYHUTHIBACT



B3aMMOCBA3b CUCTEMbI HAYYHBIX 3HAHUM U METOJa MMO3HAHUA — MAaTEMATHYCCKOI'O
MOJCINPOBAHMA, 06J'Ia,[[a€T IHAPOKNMHU BO3MOXHOCTAMHU JJIA pa3sBUTHUA
AJITOPUTMHUYCCKOTI'O MBIIIJICHUAA, obecreunBacT OIIBIT HpOHYKTHBHOfI
ACATCIIBHOCTH, 06CCHG‘-II/IB3IOH_[I/II71 Pa3BUTHC MOTHBALIUA O6y‘—ICHI/IH U UHTCIJIICKTA.

Paznen «®yHKUMU» pacUIUpsieT KpPyr AJIEMEHTAPHbIX (DYHKIMM, HW3YyYEHHBIX B
Kypce anredpbl 7-9 KiaccoB, a Takke METOAOB HUX ucciaenoBanus. lLlenbro
M3Y4YeHHUs JIaHHOTO pasjena sBiseTcs (POPMUPOBAHUE YMEHHUS COOTHOCHTD
peanpHble 3aBUCUMOCTH W3 OKPY/KAIOLIEH >KM3HU U U3 CMEXKHBIX JUCLHUIUIMH C
ANIEMEHTAPHBIMU (QYHKIUSMHU, HCIOJB30BaTh (DYHKIMOHAIBHBIE MPEIACTABICHUS
st pemieHust 3anad. CoOTBETCTBYIOUIMN MaTepHall CIOCOOCTBYET Pa3BUTHUIO
CaMOCTOSITEJILHOCTH B OpraHU3allMM M MPOBEJIEHUN UCCIEAOBAHUM, BOOOpaKeHUS
U TBOPYECKUX CIIOCOOHOCTEN yHaIUXCs.

MaTCpI/IaJI pasaciia «DNeMEeHThl MAaTEMAaTHYECKOT0 a”HaJin3a», BKJ'IIO‘I&IOIJ.IHIZ B ceOs
TEMbI ((HpOI/ISBOJIHaSI u e IMPUMCHCHUC» H ((I/IHTGFpaJI n €ro IPHUMCHCHHUC),
(1)OpMI/IpyCT MMpCaACTABJICHUA 00 O6IIII/IX naciax M METOJaX MAaTCMaTHYCCKOI'O
aHaJin3a. HGHB HN3YyUCHUA paslcjia — MNPUMCHCHHC allllapara MaTeMaTHYCCKOI'O
aHaJin3a J1 PCHICHUA MATCMATHUYCCKUX MW IPAKTUYCCKHUX 3addad, a TaKXKC A
A0Ka3aTCJIbCTBA psAdad TCOPEM MATEMATUYCCKOI'O aHAJIN3a U TCOMCTPHUMU.

Copepsxanue paznena «JIeMEeHTbl KOMOUHATOPUKHU, BEPOSITHOCTA M CTATHUCTUKU
PACKpBIBAET MPUKIATHOE U MPAKTUYECKOE 3HAUECHUE MATEMATHKHA B COBPEMEHHOM
mupe. Marepuan JaHHOTO paszfena CHocoOCTBYEeT (POPMUPOBAHUIO YMEHHUS
BOCIIPUHHMMATh, TPEJCTABIATh W KPUTUYECKH AaHAIM3UPOBATH HHQPOPMAILIUIO,
NPEJICTABIICHHYIO B PAa3jIMYHbIX (popMax, MOHUMAHHUIO BEPOSITHOCTHOTO XapaKTepa
pEATBHBIX 3aBUCUMOCTEM.

Paznen «Anrebpa W Hayalla MaTeMaTHYECKOrO0 aHalu3a B HCTOPUYECKOM
pa3BUTHH» TMO3BOJSET C(HOPMHUPOBATH MPEIACTABICHUE O KYJIbTYPHBIX U
UCTOPUYECKUX (PaKTOpax CTAHOBICHUS MAaTEMAaTUKU KaK HayKH, O IIEHHOCTH
MAaTeMaTUYECKUX 3HAHUM U HUX NPUMEHEHUHW B COBPEMEHHOM MHpE, O CBA3U
HAay4YHOI'O 3HAHUS U [IEHHOCTHBIX YCTAHOBOK.

.JIH‘IHOCTHLIC, MeTanpeaAMETHbIC M IIPEAMETHBIC PE3yJbTaTbl OCBOCHUSA
CoAcpKaHUuA Kypca anreﬁpu H HAYAJ1 MAaTEMAaTHY€CKOI0 aHAJIN3a

N3ydenne anreOpbl M HavaJl MATEMAaTHYECKOTO aHalM3a IO JIAHHOW Iporpamme
crocoOCcTByeT (OPMHUPOBAHHMIO Yy YYAIIMXCS JUYHOCTHBIX, METAIPEIMCTHBIX,
MPEAMETHBIX ~ pE3yJbTaTOB  OOYYCHHs, COOTBETCTBYIOIIUX  TPeOOBaHHIM
denepabHOTO  TOCYJAPCTBEHHOTO  00pa30BaTENIBHOTO  CTaHJApTa CpPEIHEro
(mostHOTO) 0011IET0 0OpPa30BAHMS.

JIn4HOCTHBIE Pe3yJbTAThI:

1. BocnHuTaHuE POCCHUMCKON TpaxJaHCKOW HWJIEHTUYHOCTU: NATPUOTU3MA,
yBaXeHUsd K OTedecTBy, OCO3HAHUS BKJIAJa OTCUYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAYKH;



dbopMupoBaHUE  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH,

OTBETCTBEHHOE OTHOIIICHUE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpa3BUTHI0O U CaMOOOPa30BaHUIO Ha TMPOTSIKEHUU BCEW JKU3HU;
CO3HATEJNIbHOE OTHOUIEHUE K HENPEPHIBHOMY OOpPA30BaHUIO KAaK YCIOBHUIO
yCHenrHo# npodeccnoHanbHOM U 0011IeCTBEHHOMN JeATeIbHOCTH;

OCO3HAHHBIN BBIOOp Oyayiel mpodeccHoHaNbHON NESITENHHOCTH Ha 0ase
OpPUEHTUPOBAHUS B MUpPE Tpodeccrii U MPoPECCUOHATBHBIX TMPEATIOYTCHUH;
OTHOIICHHE K TNPO(EeCCHOHATBHOW JCSITCIIBHOCTH KaK K BO3MOYKHOCTH
y4acTHUs B PCIICHWH JIMYHBIX, OOINECTBCHHBIX, TOCYJAapCTBEHHBIX W
oOIIeHAITMOHAIBHBIX TTPO0IeM; (DOPMUPOBAHKE YBAKUTEILHOTO OTHOIICHUS
K TPYIY, Pa3BUTHE OIbITA YYaCTHS B COIIMAIBHO 3HAYUMOM TPYIC;

YMEHHE KOHTPOJUPOBaTh, OLIEHUBATH W AaHAJU3UPOBATH MPOILECC U
pe3yabTaT y4eOHOM 1 MaTEMaTUYECKOU e TEIbHOCTH;

YMCHHUC YIIPABJIATH CBOEH I103HABATEILHOM ACATCIIBHOCTBIO,

YMCHHUC BSaHMOﬂCﬁCTBOBaTB C OJHOKJIAaCCHHUKaMH, JIC€TbMH MJIAALICTO
Bo3paCTa MW B3POCJIbBIMHU B 06pa30BaTCHBHOﬁ, 06HI€CTB€HHO-HOHCBHOI>1,
yq€6HO-HCCH€HOBaT€HLCKOﬁ, HpOCKTHOﬁ " IPYIux BUAaAX JCATCIIbHOCTH,

KPUTUYHOCTb MBIIIJICHUS, HWHHIMATHBA, HAXOAYUBOCTb, AKTHUBHOCTL IIpHU
PCHICHUHN MATCMATUYICCKUX 3a1a4.

MeTanpeaMeTHbIe Pe3yJbTaThl:

1.

YMEHHE CaMOCTOSTEIBHO OINPENEIATh IS CBOCH JCATEILHOCTH, CTABUTh U
dbopmynupoBaTh 1151 ceOs HOBBIC 3a7a4M B YU&oe;

YMEHUE COOTHOCUTHh CBOM JEWUCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMU,
OCYHIECTBIIATh KOHTPOJIb CBOEHM NESITENBbHOCTH B IPOLIECCE JOCTUKECHUS
pe3ynbTata, ONpEeAeNiaTh CHOCOOBI JCUCTBUI B paMKax MPeIIOKEHHBIX
yCJIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEHUCTBUS B COOTBETCTBHHU C
W3MEHSAIOIICHCS] CUTYallueH;

YMCHHUC CaAMOCTOATCIBbHO IMPHMHHUMATb PCHICHHA, IIPOBOJWTH adHAJIMU3 CcBOCH
ACATCIIbHOCTHU, IIPUMCHATDH PAa3JIUMIHBIC MCTOIbI IIO3HAHUA,

BJIQJICHUEC HaBbIKAMHM II03HABATCIILHOM, Yy4eOHO-HCCIICIOBATCIBCKON |
MPOEKTHOM JESITETbHOCTH;

dbopMHupoBaHUE MOHATHUWHOTO amnmapaTra, YMEHHs CO37aBaTh 00OOIICHWS,
YCTaHABIMBATh AHAJIOTHH, KIACCH(PUIIMPOBATH, CAMOCTOATEILHO BHIOMPATh
OCHOBaHHUS M KPUTEPUU JJIS KIACCU(PUKAIINH;

YMCHHUC YCTaHaBJINBATb IMPUYIXMHHO-CIICACTBCHHEIC CBiA3H, CTPOUTD
JIOTMYCCKOC paCCyKACHHUC, YMO3aKIIOUYCHHUC (I/IHILYKTI/IBHOC, ACAYKTHUBHOC U
10 aHaJ'IOFI/II/I) Hn JCJ1aTb BBIBOJBI,



dbopmupoBaHue KOMIIETEHTHOCTH B obnactu HCMOJIb30BAHUS
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TE€XHOJOTHI;

YMEHUE BHUAETh MATEMATHUYECKYIO 3aJadyy B KOHTEKCTE MpOOJIEeMHOM
CUTyalluu B IPYTUX JUCLUUILUIMHAX, B OKPYKAIOIIEH )KU3HH;

YMEHHE CaMOCTOSITEIbBHO OCYIIECTBIISITh MOUCK B Pa3IUYHBIX MCTOYHHUKAX,
oTOOp, aHanmM3, CHUCTEMAaTU3alMIl M Kilaccudukanuioo uHOOpMaIH,
HEO0OXOIMMOM /JIsl PEIlIeHHUs MaTeMaTUYECKUX MpoOJieM, IPEICTaBIATh €€ B
NOHATHOW (opMme; NpUHUMATh PEIICHWE B YCJIOBHSIX HEMOJHOW WU
U30bITOYHOM, TOYHOW WM BEPOSITHOCTHOM HH(OpPMALUU; KPUTHUYECKH
OLICHMBATh U MHTEPNPETUPOBATH MHPOPMAIIHIO, TOIYYAEMYIO U3 Pa3TUYHbIX
HUCTOYHUKOB;

10.YM€HI/Ie HUCIIOJIB30BATh MATCMATHUUYCCKHUC CPCACTBA HATJIAOAHOCTHU (I’pa(bI/IKI/I,

Ta6JII/II_IBI, CXCMBI 1 I[p) i WIUTFOCTPpAllU, UHTCPIIPCTAIUN, APTYMCHTALIUN,

11. YMCHHUC BBIABHUTATh T'HITIOTC3bI npun pCIICHUMU  3aJ1a4HU, ITIOHUMAaTb

HEOOXOJIMMOCTh UX MPOBEPKU;

12.moHnMaHue CYIIHOCTH  AJITOPUTMHUYCCKUX Hpe}IHI/IcaHI/Iﬁ n YMCHHUC

ﬂeﬁCTBOBaTb B COOTBCTCTBUU C NIPCAJIOKCHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTAThI:

1.
2.

OCO3HAaHHC 3HAYCHUA MAaTCMATUKHU I HOBCGI[HGBHOﬁ KHN3HH 4YCIIOBCKaA,

IpeACTaBICHHEe O MaTeMaTHYeCKOW Hayke Kak cdepe MareMaTHYecKOn
NeATeNTbHOCTH, 00 3Tamax e€ pa3BUTHA, O €€ 3HAYMMOCTH IJIsI Pa3BUTHUS
IIMBUJIN3ALIUH;

YMEHHE OIMCHIBATH SIBJICHUS PEAJIbHOIO MUpa HAa MaTeMaTUYECKOM S3BIKE;
IIPEACTABICHUE O MATEMAaTUYECKUX MOHATUAX U MAaTEeMaTUUECKUX MOJAEIAX
KAaK O Ba)KHEWIIEM MHCTPYMEHTAPUH, ITO3BOJISAIOIIEM ONMUCHIBATH U U3y4aTh
pa3HbIE MIPOLECCHI U SIBIICHUS;

IMpCaACTaBJICHHC 00 OCHOBHBIX INOHATHUAX, HACAX H MCTOAAX anre6p1>1 u
MAaTCMAaTHYCCKOI'O aHaJIn3a,

MPEJCTABIECHUE O MPOLECCaX M SBICHUAX, HUMEIOLINUX BEPOATHOCTHBIN
XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B peaTbHOM MHpeE, 00
OCHOBHBIX TIIOHSTHAX DJJIEMEHTAPHOM TEOPUU BEPOSTHOCTEN; YMEHUE
HaxOJIUTh U OLIEHUBATH BEPOATHOCTH HACTYIUIEHUS COOBITUHM B MPOCTEHIIUX
MPAKTUYECKUX CUTYyallUsIX M OCHOBHBIE XAapaKTEPUCTUKHU CIIyYaWHBIX
BEJINYMH;

BJIaJICHUE METOJIaMH JI0Ka3aTEIbCTB M AJTOPUTMOB PEIICHUS; YMEHHUE HX
MPUMEHATh, TMPOBOJUTH JOKA3aTCIbHBIE PACCYXKICHHUS B XOJC PCIICHUS
3a1a4;



MMPAaKTUYCCKHU 3HAYMMBIC MATCMATUYCCKUC YMCHHA U HABBIKH, CIIOCOOHOCTH
HUX IIPUMCHCHUA K PCHICHHUIO MATCMATHUYCCKHUX U HCMATCMATHUYCCKUX 3ajia4,
npeamnojararommnue yMCHHUC:

BBIITOJIHATH BBIYUCIICHUA C I[GI\/’ICTBI/ITCJIBHBIMI/I U KOMIUICKCHBIMHU YUCJIaMU,

pemaTh palvoHalbHbIE, UPPALMOHAIBHBIE, TOKA3aTENbHBIE, CTEIICHHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA, CHCTEMBbl YPABHEHUU U
HEPABEHCTB;

pemarb TEKCTOBbIE 3aJaud apUPMETHYECKUM CIOCOOOM, C TOMOIIbIO
COCTaBJICHUS U PEIICHHS YPaBHEHU, CUCTEM YpaBHEHHI U HEPABEHCTB;

UCIIOJIB30BaTh  AlTEOPAMYEeCKUM  «SI3BIK» JUISl  ONMHMCAHUS TPEAMETOB
OKPYXAIOIIEr0 MHUpPa U CO3JAaHUSI COOTBETCTBYIOIIMX MAaTEMaTHYECKUX
MOJICIICH;

BBIIIOJIHATh TOXIECTBEHHBIC npeoOpazoBaHUs palLMOHAJIBHBIX,
UPPaLMOHAIIBHBIX, II0KA3aTEJIbHbIX, CTEIIEHHBIX, TPUIOHOMETPUUECKUX
BBIPAXCHU;

BBITIOJIHSITH OTIEPAIIUU HAJl MHOXKECTBAMU;
Uccie1oBaTh (PYHKIIMH C MTOMOIIBIO TPOU3BOAHON U CTPOUTH UX rpaduKH;

BBIYHUCIISITh TUIOMIATH (GUTYp U O0BEMBI TENI C MOMOIIBI0 ONMPEACIEHHOTO
UHTErpaa;

MpOBOAUTL BBIYHCICHUC CTATHCTHYCCKUX XAPAKTCPUCTHUK, BBIIIOJIHATH
l'[pI/I6JII/I)KéHHI>I€ BBIYHCJIICHHSA,

pemrath KOMOMHATOPHBIE 33/1a4H.

BJIaACHHUC HAaBBIKAMH HCIIOJIb30BaHUA KOMIIBIOTCPHBIX IIpOorpaMm IIpH
PCHICHUN MATCMATHYCCKHUX 3aaa4.

Ilnanupyembie pe3yjbTaThbl 00y4eHUsI

Yucna u genuuunot

Buinycknux nayuumcs:

ONEepHUPOBATH MOHATUEM PaIMAHHASL MEPA YIJIa, BBIMIOJIHATH NIPpeoOpa3oBaHus
paJlaHHON MEPHI B I'PAlyCHYIO U IPaJyCHON MEPHI B pAIUAHHYIO;

OIICPHUPOBATH IIOHATHUCM KOMIIJICKCHOI'O quciia, BBIIIOJIHATD
apI/ICI)MCTI/I‘-ICCKI/IC orcpanru ¢ KOMINNICKCHBIMHA YHUCJIAMU,;

n300paxaTh KOMIUIEKCHBIE YKCJIa HA KOMIUIEKCHOW IMJIOCKOCTH, HAaXOJUTh
KOMIUIEKCHYIO KOOPJIMHATY YUCIIA.

Bbll’lyCKHuK noay4um 603MOICHOCMb .



UCIIONB30BaTh Pa3jJW4yHblE MEPbl HM3MEPEHHs] YIJIOB NP  PELICHUHU
TEOMETPUYECKHUX 3a/1a4, a TAK)KE 3a71a4 U3 CMEKHBIX JUCLUILINH;

MPUMEHSITh  KOMIUIEKCHBIE 4YHCJa IS pelieHuss  anareOpanyecKkux
ypaBHEHUU. Boipasicenusn

Bbll’lyCKHZ/lK Haysumcs.

OIICPpUPOBATH MOHATHAMU KOPHIA n-u CTCIICHH, CTCIICHU C palKrOHAJIbHBIM
IIOKa3aTcCjIEM, CTCIICHU C JICUCTBUTEIIbLHBIM ITIOKa3aTcJIEM, norapn(bMa;

IMPUMCHATH IIOHATHA KOPHA n-u CTCIICHHU, CTCIICHU C PAlUOHAJIbHBIM
IIoKa3arTrcjacmM, CTCIICHU C I[GP'ICTBPITCJIBHBIM I10Ka3aTcJICM, J'IOl"apI/I(I)Ma n UX
CBOMCTBA B BLIUMCIICHUSIX U IIpy pCUICHUM 3a/J1a4,

BBIMOJHATh TOXJIECTBEHHbIE TNMPe0oOpa3oBaHUs BBIPAKEHUM, COJEpKallux
KOPEHb N-U CTENEHM, CTENEHU C PALMOHAIBHBIM NOKA3aTEJIEM, CTEIEHb C
JEUCTBUTENBHBIM MMOKA3aTENEM, JIOTapudM;

ONEPUPOBATh IMOHATUSIMU KOCHUHYC, CHHYC, TAaHI€HC, KOTAaHIE€HC yria
OBOPOTA, apKKOCUHYC, apKCUHYC, APKTAHI€HC U ApKKOTAaHI€HC;

BBITIOJIHSITE ~ TOXKJECTBEHHBIE  MPEOOpa30BaHUS  TPUTOHOMETPUUYECKUX
BBIPAKECHUM.

Bbll’lyCKHuK nOy4um 603MOIHCHOCNb.

BBIIIOJIHATh MHOTOIIIArOBBIE MPEoOpa3oBaHMs  BHIPAXKCHHUH, MPUMEHSISA
IITUPOKUH HA0Op CIOCOOOB U MIPUEMOB;

NPUMEHSTh TOXICCTBEHHBIC IMPEOOpPa30BaHMs BBIPAKCHUN I PEIICHUS
3a/1a4 U3 pa3IuvyHbIX pa3/esioB Kypca.

Ypasuenusa u nepasencmea

Buinycknux nayuumcs:

peuiatb HppaluOHAIbHBIC, TPHUIOHOMCTPHUYCCKHUC, II0KA3aTCJIbHBIC H
JIOFapI/I(i)MI/I‘-IeCKI/IC YpPaBHCHHA, HCPABCHCTBA U UX CHUCTCMBI;

peuiaTb aﬂre6pqueCKI/Ie YpPpaBHCHHA Ha MHOKCCTBC KOMIIJICKCHBIX YHCCII,

IIOHUMAaTh YPAaBHECHHE KaK BAXKHEHIIYI0O MAaTeMaTUYECKYIO MOJEIb JJIs
OMHUCAaHUA M U3YYEHUsI Pa3HOOOpa3HbIX pealbHBIX CHUTYallUi, pelaTth
TEKCTOBBIC 3a7]a4H aNTeOpandecKuM METOI0M;

MPUMEHSTH TpauuecKue NpeICTaBICHUS JJIsl UCCIEA0BaHUS YPABHEHUI.

Bbll’lyCKHuK noOydum 603MOICHOCNb.!

OBJAJETh NPUEMAMHU pEUICHUS YPAaBHECHHM, HEPABEHCTB U CHUCTEM
YpaBHEHUM; IPUMEHSITH allapaT ypaBHEHUH JJisl pelIeHUs] pa3HOOOpPa3HbIX
3a7a4 U3 MaTeMaTUKHU, CMEKXHBIX PEIMETOB, IPAKTUKH;



MPUMEHATh TpaUuecKre MNpPeCTaBICHUS sl UCCIEIOBaHUS YpaBHEHHIA,
HEPABEHCTB, CUCTEM YPaBHEHUH, COIEPKALINX ITapaMETPHI.

Dyukuuu

Bbll’lyCKHZ/lK Haysumcs.

MMOHUMATh M UCIOJIb30BaTh ()YHKIIMOHAIBHBIE TMOHSTHUS, SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

BBITIOJIHATH MOCTPOCHHUE TPA(QUKOB (YHKIIHHA C TTOMOIIBI0 TEOMETPHICCKUX
npeoOpa3oBaHui;

BBINOJIHATE  MOCTPOEHHE TIpaduKOB BHaa y = VX | CTENEHHBIX,
TPUTOHOMETPUYECKUX, OOPATHBIX TPUTOHOMETPUUYECKUX, MOKA3ATEIbHBIX U
gorapupMuyecKkux ¢yHKINH;

UCCJIeI0BAaTh CBOMCTBA (DYHKIIMIA;

ITIOHUMAThb (1)YHKIII/IIO KaK Ba}I(HCI;’IIHyIO MAaTCMATUYICCKY0O MOIACIb JIA
OIMCaHuA IPOHCCCOB U SIBJICHUU OKPYyZKaromero mupa, IM[MpUMCHATH
@yHKHHOHaJILHBIfI A3BIK JII OIIMCaHUA MW HCCICIOBAHUA 3aBUCUMOCTEH
MCIKOY (1)1/131/1‘ICCKI/IMI/I BCIIMYNHaAMU.

Bbll’lyCKHuK noy4um 803MOINCHOCMb .

IMpOBOAUTL HCCIICOIOBAHUA, CBA3AHHBIC C H3YUCHHCM CBOMCTB (1)YHKHHﬁ, B
TOM YHUCJIC C UCIIOJIb30BAHUCM KOMIIBIOTCPA,

UCIIOJIb30BaTh (PYHKIIMOHAIbHBIC TIPEICTABICHUS U CBOMCTBA QYHKUUNA IS
penieHus 3a1a4 U3 pa3InuHbIX pa3/iesioB Kypca MaTEMAaTUKHU.

Inemenmovl MamemamuyecKko20 aHaau3a

Buinycknux nayuumcs:

NPUMEHSTh TEPMHUHOJIOTHIO M CUMBOJIUKY, CBSI3AHHYIO C TIOHATUAMH TIpe/e,
MIPOU3BOJIHAS, IEPBOOOPA3HAS U UHTETPAIT;

HAXOJUTh Tiepenien QyHKIINM,
pelaTh HEPAaBEHCTBA METOJIOM UHTEPBAJIOB;
BBIYHCIISATH MPOU3BOAHYIO M TIEPBOOOPA3HYIO QYHKIINU;

HCIIOJIB30BATh IIPOHU3BOJHYIO I HCCICAOBAHUA W IMOCTPOCHHUA rpa(l)I/IKOB
dynKImii;

MMOHUMAaTh TE€OMETPUYECKUU CMBICI MPOU3BOJHOW U  OMNPEIEIEHHOTO
VMHTETPAJIA;

HaXOAUTh BTOPYIO MPOU3BOAHYIO, IIOHUMaTh €€ TEOMETPUUYECKUU U
(bU3UUECKU CMBICT;

BBIYUCIIATH ONPEACIEHHBIN UHTETPA;



e BBIYUCIATH HEONIPEAEIEHHBIN UHTETPAIL.
Buinycknuk nonyuum 603mM0#CHOCHY.

o cdopMupoBaTh NPEACTABICHUE O MPUMEHEHHUU T'C€OMETPUUYECKOIO CMBICTA
MPOU3BOAHOM U MHTErpasia B Kypce MaTeMaTUKH, B CMEKHBIX TUCUUTUINHAX;

o copMupoBaTh U YIIIyOUTH 3HAHUSI 00 UHTETpAJIE.

Inemenmvl KOMOUHAMOPUKU, 8€POAMHOCHU U CIAMUCIMUKU

Bbll’lyCKHZ/lK Haysumcs.

e pelIaTh KOMOMHATOPHBIC 33/1aUM HA HAXOXKJICHHE KOJIUYECTBa OOBEKTOB WITU
KOMOWHAIIHM;

o npuMeHsTHh popmy 6mHOMa HproToHA 7151 TpeoOpa3oBaHus BhIPAKECHHUI;

e HCIOJB30BAaTh METOJ MAaTEMATUYECKON WHIAYKIMU IS JI0Ka3aTelbCTBa
TEOpPEM U pEIICHUS 3a/1a4;

e HCIOJIB30BAaTh CHOCOOBI TPEJACTABICHUS W aHAJIM3a CTaTUCTHYECKUX
JIaHHBIX;

e BBINIOJHATH OIICpAlIvN HAl COOBITHSAMH U BCPOATHOCTAMMU.
Bbll’lyCKHuK noay4um 603MOINCHOCMb .
e HAYYHUTHCA CIICHIHAJIbHBIM HpI/IéMaM PCUICHUA KOM6I/IHaT0pHBIX 3ajJgay,

e XapaKTEepHU30BaTh TMPOIECCHl M SBJIEHUSA, HMEIOUIME BEPOSTHOCTHBIN
XapakTep.

Conep:xxanue MoayJis
«AJredpa u HaYaJIa MATEMATHYECKOT0 AHAJIHU32)

Iloemopenue

o Pemenue 3amad ¢ MCHOJIB30BAHUEM CBOWCTB YMCENl U CHUCTEM CUMUCIIEHUS,
JNEJIMMOCTH, AOJIEN U YaCTeW, MPOLIEHTOB, MOYJIEN YUCEIL.

o Pemenue 3amay ¢ HKCOOJB30BAHUEM CBOMCTB CTEIIEHEM W KOpHEW,
MHOTOYJIEHOB, NPeoOpa3oBaHUN MHOTOWIEHOB M JAPOOHO-pallMOHATIbHBIX
BBIPAKCHU .

o Pemenue 3a1a4 ¢ HCHOJIB30BAHUEM I'PATyCHOM MEPHI yIJa.
e Moaysb yucia u €ro CBOMCTBA.

o Pemenue 3agau Ha IBUKEHUE U COBMECTHYIO pabOTy, CMECH U CIUJIaBBI C
MOMOIIIBIO JIMHEWHBIX, KBAJPATHBIX U JAPOOHO-PALIMOHANIBHBIX YPABHEHUUN U
HX CHUCTEM.



Pemenne 3aga4y ¢ mOMOIIBIO YMCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OIHOW  MEPEeMEHHOH, ¢ TMPUMEHEHUEM  HM300paKEHUST  YUCIOBBIX
MIPOMEKYTKOB.

Pemenue 3a1a4 ¢ MCNOIB30BAaHUEM YUCIIOBBIX (YHKUIUN U UX TPadUKOB.

Hcnonb3oBanue CBOMCTB M TrpaUKOB JIMHEHHBIX U  KBaJpaTHYHBIX
GyHK1IMH, 0OpaTHOW MPOMOPIMOHATIBHOCTH U QYHKIUU Yy = VX |

['padrueckoe penieHre ypaBHEeHUN 1 HEPABEHCTB.
Hcnonb3oBaHue onepanuii HaJl MHO)KECTBAMU U BbICKA3bIBAHUSMH.

Hcnons3oBaHue HCPABCHCTB U CHUCTCM HCPABCHCTB C OI[HOﬁ HepCMeHHOﬁ,
YUCJIOBBIX IMTPOMCIKYTKOB, UX O6T>CI[HH€HHI>'I )51 HGpGCG‘ICHI/Iﬁ.

[IpumeHenue Tpu peElIEHWHM 3a7a4 CBOWCTB apu(METHUECKOW H
reOMETPUYECKON MPOrpeccur, CyMMHUPOBaHHUS OECKOHEYHOW CXOAsuieiics
F€OMETPUYECKON TPOTPECCHH.

Mmuoxcecmea (uucioegwle, 2eomempuuecKux huzyp).

XapaKTepI/ICTI/IIIGCKOC CBOI>’ICTBO, QJICMCHT MHOKCCTBA, ITYCTOC, KOHCYHOC,
0eCKOHEUYHOE MHOKECTBO.

CrniocoObI 3aanust MHOKeCTB [1oqMHOKeECTBO.
OTHollIeHNs TPUHAJICKHOCTH, BKIIOUEHHUS, PABEHCTBA.
Onepanuu Hax MHOKecTBamMu. Kpyru Diinepa.

Koneunslie u 6€CK0HGLIHLIC, CUCTHBIC U HCCUCTHBIC MHOXCECTBA.

Hcmunnvie u 1021cHble 8bICKA3bIBAHUS, ONEPAUUU HAO 8bICKA3bIGAHUAMU.

Anrebpa BhICKa3bIBaHUH.

CBs13b BBICKA3bIBAHUM ¢ MHOKECTBAMH.
KBaHTOpBI cyIiecTBOBaHUS U BCEOOITHOCTH.
3akoHbI TOruKku. OCHOBHBIE JJOTMYECKHE TTpaBUIIa.

Pemienrie morudeckux 3ajay ¢ MUCHOJb30BAHUEM KPYroB Dilnepa, OCHOBHBIX
JIOTUYECKUX MPABUIL

Ymozaxknrouenus.

O06oCcHOBaHUA U 10KA3aTeIbCTBO B MaTeMaTHKE.
Teopembl. Buapl MaTeMaTUUECKUX YTBEPKACHUM.
Bunbl nokazatenscTB. MaTemaTuyeckass MHIYKIUS.

VYTBepxkaeHue, oOpaTHOE JaHHOMY, [POTHUBOIOJIOXKHOE, OOpaTHOE
MIPOTUBOIOJIOKHOMY JaHHOMY.



o IlpusHak u cBOHCTBO, HEOOXOIUMBIE U JOCTATOUYHbIE ycioBHs. OCHOBHas
TeopeMa apu(pMETUKH.

o Ocratkn u cpaBHeHus. Anroput™ EBknmpa. Kwuralickas Tteopema 00
OCTaTKax.

o Maias teopema depma. q-UYHBIE CUCTEMBI CUHCIICHUS.
o ®DyHkuuaA Jiepa, YUCIO U CyMMa JEIUTENEN HaTypallbHOTO YHCIA.

Paduannasn mepa y2na, mpuzoHomempuuecKas OKpPYHCHOCHLD .

Tpuronomerpuueckue GyHKIMM Yuced | yrjoB. @DopMynbl NpUBEACHHUS,
CJIOEHUSI TPUTOHOMETPUYECKUX (PYHKIUH, (POPMYJIbI TIBOWHOTO M TOJIOBHUHHOIO
apryMeHTa. [IpeoOpazoBaHue  CyMMbl,  pa3HOCTH B  IPOU3BEJICHUE
TPUTOHOMETpUYECKUX (QYHKIUMH u HaoOopor. Hynum ¢yHKIuM, npomMexyTKH
3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haubonbliee W HauMeHblIee 3HAYEHUE
¢ynkuun. [lepuoanyeckue QyHKIIMM 1 HAMMEHBIINHN niepuo. YETHbIE U HEUETHBIE
¢ynkiuu. TpuroHomerpuyeckue (QyHKIMU yucioBoro aprymenta. CpoicTBa u
rpadguku  TpuroHomerpuyeckux GyHkuuil. OOpaTHbIE TPUTOHOMETPHUUECKUE
(GyHKIIMU, UX TIaBHbIE 3HAUEHUSI, CBOMCTBA U TpadUKH.

Tpuzonomempuueckue ypagHeHu.

OnHOpOoOHBIE  TPUTOHOMETPUYECKHE  ypaBHEHHUA. PemieHue  mpocTerdmmx
TPUTOHOMETPUUYECKUX HepaBeHCTB. [IpocTeiimme cuctemMbl TPUTOHOMETPHUECKUX
YpaBHEHUM.

Hokazamenvnvle u nozapugmuyueckue hyukuuu.

CreneHb C JEUCTBUTENBHBIM MOKa3aTeleM, CBOMCTBa cTeneHu. Ilpocreiimne
noka3zaTelbHble YpaBHEHUSI U HepaBeHcTBa. [lokazaTenbHass GyHKIUS U ee
cBorictBa M Tpaduk. Uucino e wu ¢pynkuusa. Jlorapudm, cpoiicTBa norapudma.
Jlecatnunbli W HaTypaidbHbI Jorapudm. I[IpeoOpazoBanue norapudMuIECKuX
BhIpakeHui. Jlorapudmudeckue ypaBHEHUs W HepaBeHCTBa. Jlorapudmudeckas
dbyHKIMs U ee cBoiicTBa U rpaduk. CreneHHas (GyHKIUSI U €€ CBOWCTBA U rpaduK.
UppannoHaibHbie YpaBHEHUS.

Ilepguunvle npedcmasieHus 0 MHOMCECH 8E KOMNIEKCHbLX YUCEL.

JlecTBUS C KOMIUICKCHBIMHA YHclIaMu. KOMIUIEKCHO COMNpSKEHHBIE 4YHCIA.
Moayne u apryMeHT uucia. TpuroHomerpuueckas Gopma KOMIUIEKCHOTO YHCIA.
Pemenne ypaBHEHNI B KOMIIJIEKCHBIX YUCIAX.

Memoo unmepeanos 013 peuienus HepageHcma.

[IpeobOpazoBanust rpadUKoB (PYyHKIMI: CABUT, YMHOXEHUE HA YKCIIO, OTPAKEHUE
OTHOCHUTEJIbHO KOOPJMHATHBIX oceil. ['padrueckue MEeTO bl pellieHHs] ypaBHEHUN U
HepaBeHCTB. PellleHre ypaBHEHUN M HEPABEHCTB, COAEPIKAIIUX MEPEMEHHYIO MO
3HAKOM  MOJYJIS. Cuctembl  TOKa3aTeNbHBIX,  JoOrapupmMuyeckux U



UppaLMOHANBHBIX YypaBHEHUU. CHCTEMBI MOKAa3aTEIbHBIX, JIOTAPUDMHUUECKUX U
VPPALMOHAIBHBIX HEPABEHCTB.

Dykuuu

B3aumuo oOpatable ¢yHkuuu. [paduku  B3auMHO 00paTHBIX  (QYHKIUH.
YpaBHeHHUs1, cUCTeMBbl ypaBHeHHHN c¢ mapameTpoMm. @opmyna buHoma HproroHa.
Pemienne ypaBHEHWI CTENEHM BbINIE 2 CHEIUAIbHBIX BUAOB. Teopema Buera,
TeopeMa besy.

Ilpusooumuie u HenpuesoOuUMble MHO20UICHDL.

OcHoBHas TeopeMa anredpbsl. CuMMeTpudyeckue MHOrowieHsl. Llenounciennsie u
[IEJI03HAYHbIE MHOTOWIECHbl. DYHKIUU «IpOOHAs 4YacTh YHMCIa» U «leNas 4acThb
yucia». {uodantoBsl ypaBHeHus. llennwie npodu. Teopema Pepma o cymme
kBaapatoB. CyMMBI M pSAAbl, METOAbl CYMMHUPOBAHUS W NPU3HAKH CXOAUMOCTH.
Teopembl 0 TpUOIMKEHUH IEWCTBUTENBHBIX YHCEN PallMOHATbHBIMU. MHOXKecTBa
Ha KOOpaWHAaTHOM miockoctu. HepaBencrBo Komm —  ByHSKOBCKOrO,
HEepaBeHCTBO MeHceHa, HepaBEeHCTBA O CPEJHHMX.

THonamue npedena hyuxkuuu 6 mouke.

[Tonsitue mpenena GyHKIUMU B OCCKOHEUHOCTH. ACHUMITOTHI Tpaduka (yHKIIUH.
CpaBHeHHE OECKOHEYHO MalblX M OeckoHeuHO Oonbimux. HemnpephiBHOCTD
¢yakuuu. CpoiicTBa HempepbiBHBIX  (yHkiuid. Teopema Beiiepmrpacca.
Huddepenumpyemocts pynkuuu. [IponszBoanas ynkuun B Touke. KacarenbHas k
rpaduky ¢yakuun. ['eomerpuueckuii U (GU3HYECKUA CMBICT ITPOU3BOIHOM.
[Ipumenenue npousBogHON B (usuke. [IpousBoaHbIE 3E€MEHTAPHBIX (YHKIUH.
[IpaBuna auddepenmupopanus. Bropas npousBogHas, €€ TeOMETPUYECCKUNA U
¢usznueckuit  cmpici.  Touku dKcTpemyma (MakcUMymMa W MUHUMYyMa).
HccnenoBanue 3yeMEHTApHBIX (PYHKIUH HAa TOYKHA DKCTpEeMyMa, HauOoOJbIlIee U
HauMEHBIIIEE 3HAUYEHHE C TIOMOIIbI0 Tpou3BoaHOU. [locTpoenue rpadukoB
(GYHKIHMI ¢ TOMOIIBIO MPOU3BOJAHBIX. [IpuMeHeHne Mpou3BOAHON MpU pPENICHUH
3anady. Haxoxnenne skcTpeMyMoB (DYHKIIUI HECKOJIBKUX MTEPEMEHHBIX.

Ilepsooodpaznasn u unmezpan.

Heonpenenéunsiii uaterpain. [leppoodpaszubie snmeMenTapHbix GyHkmmii. [lnomanm
KpuBOJMHEHOW Tpamenuu. Popmyna HeroTona-Jleitonumna. OnpenenéHHbIN
uHTerpajn. Beraucienue miuomasnaed Tiockux Guryp u 00bEMOB TEl BpAIICHUS C
MOMOIIbI0  HWHTErpasia. MeTonbl pemieHus (QYHKIMOHATBHBIX YpPaBHCHHH W
HEPABEHCTB.

Teopus eepossmnocmeii u_ cmamucmuKd.

BeposiTHOCTP ™ cTaTWCTHKA, JIOTHKa, Teopus rpadoB M KOMOHWHATOpHKA
[ToBTOopenue lVcnonp3oBaHue TaOMWIl M JUAarpaMM JJis TPEACTABICHHUS JTaHHBIX.
Pemenne 3amady Ha NDPUMEHEHHWE OMUCATENBHBIX XAPAKTEPUCTUK YHUCIOBBIX
HaOOpPOB: CPEAHUX, HAMOOJIBIIIETO M HAMMEHBIIIET0 3HAYCHHUS, pa3Maxa, JUCIIePCUr
M CTaHJIApTHOTO OTKJIOHEHHUS. BbIUMCIEHHE YacTOT U BEPOSTHOCTEH COOBITHH.



Briunicienne BEpOSITHOCTEM B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
ucxonamu. Mcmonb3oBaHHE€ KOMOMHATOPUKU. BbIuMcieHHWE  BEpoOsITHOCTEH
HE3aBUCUMBIX coObITHI. Mcnons3oBaHue (GoOpMyibl CI0XKEHHS BEPOSTHOCTEM,
nuarpamm Oilniepa, AepeBa BeposiTHOcTel, Gopmynbl bepuysmiu. BepositTHocTHOE
IIPOCTPAHCTBO. AKCHOMBI TEOPUU BEPOSTHOCTEH. YCIOBHAasi BEPOSITHOCTb.
IIpaBuno ymHOXeHHsT BeposTHOCTEeW. DopMmyia IOIHOM BEPOSATHOCTH. Dopmyiia
baiteca. JluckpeTHble cilydailHble BEIMYUHBI U pacnpenencHuss. COBMECTHBIE
pactpenenenus. Pacnpenenenne CyMMbl M IPOU3BEICHHS  HE3aBUCHMBIX
CIy4YaWHBIX BEJIWYHMH. MaremMaTuyeckoe OXUJAHUE U JUCIEPCHUS CIy4YalHOMU
BEJIMUMHBI. MaremMaTuueckoe OXHUJIAHUE U JUCIEPCUST CYMMBI CIy4allHbBIX
BeIWYMH. buHapHas ciywailHas BeJIMYMHA, pacnpeneneHue  bepHysuim.
I'eomeTpuueckoe pacnpeaeneHue. bHHOMUAIBEHOE pacpeAEICHUE U €T0 CBOKCTBA.
I'mnepreomerpruueckoe  pacmpeieneHne W ero cBoiictBa. HemnpepbiBHbIE
Cly4yailHple BeaMYuHbL. [[MOTHOCTH BeposiTHOCTH. DYHKIUA paclpeaesiCHUs.
PaBHomepHoe pacnpenenenue. [lokazaTrenbHOe paclpeneseHue, ero mapaMmeTpsl.
Pacnpenenenne Ilyaccona m ero mpumenenue. HopmanbHOe pacmpenesnceHue.
Oyukuus Jlamnaca. IlapameTpsl HopManbHOro pacnpeneneHus. [Ipumepsl
CIIyYallHbIX BEJIWYMH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPEIIHOCTh
U3MEPEHUH, pocT 4esioBeka). lleHTpanbHas npenenpHas teopema. HepaBeHCTBO
YeonimeBa. Teopema YeObimeBa u Teopema bepHymiu. 3akoH OOJBIIUX YHCET.
Br16opouHbIii METOZT M3MepeHus BeposiTHOCTeH. Poib 3akoHa OOJIBIIKMX 4YHCEN B
Hayke, npupojie u obmectse. KoBapuanus AByX ciydaitHbix BenuuuH. [loHaTue o
kodpdunmente xoppensiuu. CoBMeCTHbIE HaOMIOACHUS JBYX CIy4alHBIX
BenWYUH. BeiOopounblli ko3 duimeHT koppensiuu. JluHelHas perpeccus.
Craructuueckass rumnore3a. CTaTUCTUKA KPUTEPHUS U €€ YPOBEHb 3HAYMMOCTH.
[IpoBepka MPOCTEMIIMX TUMOTE3. DMIUPUUYECKUE PACHPEACICHUS M UX CBS3b C
TEOPETUUECKUMHU  pacrpenesneHussMu. PanroBas  koppemsanusa.  [loctpoenue
COOTBETCTBUNM. VIHBEKTHBHBIE M CIOPBEKTUBHBIE COOTBETCTBUsA. bueknuu.
JuckpeTtHast HenpepbrIBHOCTD. [ [puanun Jlupuxie.

Kooupoeanue.

JlBonunHas 3amuch. OCHOBHBIC MOHATHS Teopuu rpacdoB. JlepeBbs. J[BomuHoe
nepeBo. CassHocTh. KommoneHThl cBsi3HocTH. Ilytm Ha rpade. DitnepoBsl H
['aMUBbTOHOBBI MYTH.

Monyab «I'eomeTpus»
s 10-11 knaccoB (yriry0JiéHHbIH YPOBEHb)
Oowaa xapakmepucmuka mooyaa «l eomempusny (y2nyoaéHnslii ypoeeHs)

Conepxanue Kypca reomeTpuu (yrinyOnéHueli ypoBeHb) B 10-11 kmaccax
MPECTABICHO B BUJIE CIECAYIOIIUX COACPKATEIbHBIX Pa3/IEIOB:

o «[lapamnenpbHOCTH B MPOCTPAHCTBEY,

o «llepnieHANKYISIPHOCTH B IPOCTPAHCTBEY,



o «MHOrOrpaHHuKmn»,

o «KoopauHatel 1 BEKTOPBI B IPOCTPAHCTBEY,
o «Tema Bpaienus»,

o  «OO0BEMBI Ten. [Tnomanb chepny,

o «l'eoMeTpus B UCTOPUUECKOM PA3BUTHI.

B pasmene  «llapamnmenbHOCTs B IPOCTPAHCTBE»  BBOAMUTCS  IOHATHE
napajyieIbHOCTU NMPSMOH U MJIOCKOCTH, KOTOPOE CIYKUT (PYH/IaMEHTOM TMOKOTO U
MOII[HOTO aIapara, UCHOJIb3yEMOI0 B PEILICHUU T'€OMETPUUECKHX 3a/1au.

B 3ala9 HU3Y4YCHHA pPa3jciia ((HepHeHIII/IKy.]ISIpHOCTB B TIPOCTPAHCTBEC» BXOIUT
pasBUTUC YMCHHUA pPCIIATh 3aJda4 PANUOHAJIBbHBIMU MCTOJAMH, BHOCHTH
HGO6XOIII/IMBIC KOPPCKTHUBLI B XOAC PCUICHUS 3a1a1UN.

OC00EeHHOCTBIO pasaciia ((MHOTOFp&HHPIKPI)) ABJACTCA TO, YTO MATCPpHUAJl JAHHOI'O
pasaciia HOCHUT HpI/IKHa)IHOﬁ XapaKTCp W YYUTHIBACT B3dAMMOCBA3b CUCTCMbI
HAay4YHbIX 3HAHUU U MCTOAA IIO3HAHHA — MATCMATUYCCKOIO MOACIHNPOBAHUA,
O6HalIaGT IMUPOKUMU  BO3MOKHOCTAMU IOJIA Pa3BUTHA  AJITOPUTMHYCCKOTO
MBIIJICHUA, 00ecIeunBacT ONbIT HpOHyKTHBHOﬁ ACATCIIBHOCTH, 06CCH€III/IBaIOH1Hﬁ
Pa3BUTUC MOTHUBALIUN 06y‘ICHI/ISI N UHTCIJICKTA.

Paazxen ((KOOpI[I/IHaTLI N BCKTOPbI B TIIPOCTPAHCTBC» PACHIUPACT ITOHATHA,
N3Y4YCHHBIC B KYpCC I'COMCTPHUHA 7-9 KJIaCCOB, a TaAKXKC MCTOA0OB HUX HCCICAOBaAHUA.
HGHLIO HU3YUCHUA OAHHOI'O pa3jciia ABJIACTCA @OpMHpOBaHI/Ie YMCHUS IIPUMCHATDH
KOOp,ZII/IHaTHLIﬁ MCETOO I pCIICHUA PA3JIMYHBIX TCOMCTPHUUCCKUX 3aaa4.

Marepuan pasnena «Tena BpaILCHUS» CIIOCOOCTBYET Pa3BUTHIO
CaMOCTOSITEJIbHOCTH B OpTaHU3alMK M MPOBEICHUN HCCIEAOBAHHM, BOOOpaKEHUS
Y TBOPYECKUX CIIOCOOHOCTEN yHaIIUXCH.

Martepuan paznena «O6bémbl Ten. [Inomans cheps» hopMUpyeT MpeACTaBICHHUS
00 oOmmx uaesXx W METoJaX MaTeMaTWYecKOro aHaimm3a W reomerpuu. llenb
W3y4YeHHUs paszjena — MNPUMEHEHHE MaTeMaTHYeCKOro ammapara ajis perieHus
MaTeMaTUYeCKUX M TPAKTHYECKUX 3a7ad, a TakkKe JUIsl JOKa3aTelbCTBa psaa
TEOpEM.

Paznen «['eomeTpusi B HCTOPUYECKOM Pa3BUTHUU» TMO3BOJSET CHOPMUPOBATH
MpEACTaBICHUE O KYJIbTYPHBIX M HUCTOPHUYECKHUX (PaKTopax CTaHOBJICHHUS
MaTeMaTUKU KaK HayKd, O HEHHOCTH MaTeMaTUYECKUX 3HAHUM U X TPUMEHEHUI B
COBPEMEHHOM MHPE, O CBSI3U HAYYHOTO 3HAHUS U LIEHHOCTHBIX YCTAHOBOK.

Jluunocmmuvie, memanpeomemnsvle U npeoMemHsvle pPe3yabMAMbl OCEOCHUS
coO0epr;canun Kypca 2eomempuu

N3ydeHne reomMerpuu MO JTaHHOW MporpamMme crnocoOCTBYeT (POPMUPOBAHUIO Y
yYaIIUXCcsl TNYHOCTHBIX, METAMPEAMETHBIX, MPEIMETHBIX PE3YyIbTaTOB OOyUEeHUS,



COOTBETCTBYIOIUX TpeOOBaHMIM denepaabHOTO rOCyIapCTBEHHOTO
00pazoBaTeILHOTO CTaHapTa CpeaHero (MOJIHOro) o01Iero oopa3oBaHusl.

JInyHOCTHBIE pe3yJIbTAThI:

1.

BOCIIMTAHUE POCCUNCKOM TIPaXTAHCKOW MACHTUYHOCTU: NATPUOTU3MA,
yBaxkeHHs K OTeyecTBy, OCO3HAHMS BKJIaJla OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

dbopMupoBaHUE  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAYKH U OOIIECTBEHHON MPAKTUKH;

OTBETCTBEHHOE OTHOIIIEHHWE K OOYYeHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpa3BUTHI0O U CaMOOOPa30BaHMIO Ha TMPOTSHKEHUHM BCEM JKU3HU;
CO3HATEJIbHOE OTHOUIEHUE K HENPEPHIBHOMY OOPA30BaHUIO KAaK YCIOBHUIO
yCHeNnHo# npodeccuoHanbHOM U 0011IeCTBEHHOHN JeATeTbHOCTH;

OCO3HAHHBIN BBIOOp Oyayiiel mpodeccHoHaNbHON NESITENHPHOCTH Ha 0ase
OpPUEHTUPOBAHUS B MUpe Tpodeccrii U MpoPeCCHOHABHBIX MPEIMTOYTCHHIH;
OTHOIIICHHE K TPO(EeCCHOHATBHOW JCSITCIIBHOCTH KaK K BO3MOXKHOCTH
y4acTHUs B PCIICHHH JIMYHBIX, OOINECTBCHHBIX, TOCYJapCTBEHHBIX W
oOIIeHAITMOHAIBHBIX TTPO0IeM; (DOPMUPOBAHKME YBAKUTEIBHOTO OTHOIICHHUS
K TPYAY, pa3BUTHE OTBITA YYACTHS B COI[HAIBHO 3HAYUMOM TPYIIE;

YMCHHUC KOHTPOJIHUPOBATH, OLOCHHBATL W AHAJIU3UPOBATH IIPOLHECCC U
PE3yIbTaT y‘I€6HOﬁ 1 MaTeMaTU4YECKOU JACATCIIBHOCTH,

YMCHHUC YIIPABJIATH CBOEH MMO3HABATEIBbHOU JACATCIIBHOCTBIO,

YMEHHME B3aMMOJICMCTBOBaTh C OJHOKIACCHUKAMM, JE€TbMU MJIAJIIETO
BO3pacTa M B3POCIBIMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO-TIOJIC3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, IPOSKTHON M APYTUX BUAAX JCSITCIHHOCTH;

KPUTUYHOCTb MBIIIJICHUSA, HWHHUIIMATHBA, HAXOAYUBOCTb, AKTHBHOCTBL IIpU
PCHICHUH MATCMATUYCCKHUX 3a1a4.

MeTanpeaMeTHbIe pe3yJbTAThI:

1.

YMEHHUE CaMOCTOSITEIBHO OMPEIENSITh IEIN CBOCH NESITeIbHOCTH, CTABUTh U
dbopMynupoBaTh 11t ceOst HOBBIE 3a71a4H B yU€0e;

YMEHHE COOTHOCUTh CBOU JCHUCTBUS C IUIAHUPYEMBIMHU pPE3YyJIbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOEU JEATEIBHOCTH B IMPOLECCE AOCTHUKECHUS
pe3ynbTata, ONpEeAeNsITh CHOCOOBI JCHCTBUH B paMKax MPEIIOKEHHBIX
yCJIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEUCTBUS B COOTBETCTBHUHU C
M3MEHSIOIIENCS CUTYallUe;

YMCHHUC CaMOCTOATCIBbHO IMPHMHUMATb PCHICHHA, IIPOBOAWTH aAHAJIMU3 cBOCH
ACATCIbHOCTH, IPUMCHATDH PAa3JIUYHBIC MCTOAbI IIO3HAHUA,

BJIaJICHUEC HaBBIKAMU TI03HABATEIIbHOM, YYCOHO-HCCIIETOBATEIbCKON U
MPOEKTHOM JESITETbHOCTH;



dbopmMupoBaHue TOHATUUHOIO armapata, yMEHHUs CO3/1aBaTh OOOOIIEHUS,
yCTaHABIMBATh aHAJIOTHH, KIACCH(PUIIUPOBATH, CAMOCTOATEIHLHO BBIOMPATh
OCHOBaHHUS M KPUTEPUU I KITACCU(PUKAIINH;

YMEHUE  YCTAHABIMBAaTh IMPUYMHHO-CIEICTBEHHBIE  CBSI3H, CTPOHUTH
JIOTUYECKOE PACCYkACHHE, YMO3aKIIOUeHUE (MHAYKTUBHOE, I€TyKTUBHOE U
110 AHAJIOTUH) U JEJIaTh BHIBOJbL;

dbopmupoBaHue KOMIIETEHTHOCTH B obnactu HCMOJIb30BAHUS
MH()OPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TE€XHOJOTHH;

YMCHHUC BHICTH MATCMATHUYCCKYIO 3a/a4y B KOHTCKCTC HpO6J’I€MHOI>i
CUTyalluu B APYTUX JUCHUIIIINHAX, B Oprmanmeﬁ KU3HU,

YMEHHE CaMOCTOSITEIbHO OCYIIECTBIISITh MOUCK B Pa3IUYHBIX MCTOYHHUKAX,
oTOOp, aHanmM3, CHUCTEMAaTH3alMl M Kilaccudukanuioo uHbOpMaIH,
HEOOXOIMMOM NIJIsl PEIlIeHUs MaTeMaTUYeCKUX MpoOsieM, MPEeACTaBIATh € B
NOHATHOW (opMe; NPUHUMATh pPEIIEHWE B YCIOBUAX HEIMOJHOW WIH
U30bITOYHOM, TOYHOW WM BEPOSITHOCTHOM HH(OpMAIUU; KPUTHYECKH
OILICHMBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO, TOYYAEMYIO U3 Pa3TUYHBIX
HUCTOYHUKOB;

10.YM€HI/I€ HCIIOJIB30BATh MATCMATHYCCKHUC CPCACTBA HAITLAJIHOCTHU (Fpa(i)I/IKI/I,

TaOJIULIBI, CXEMBI U JIp.) JUJISl WUTIOCTPAIIMU, HHTEPIIPETAIlUY, apTyMEHTAIUY;

11. YMCHHUC  BbIABUI'aTb THUIIOTC3bI IIpHU  PCHICHHUMU  3add4d, IIOHHUMATb

H€O6XO,III/IMOCTI> HX IIPOBCPKU,

12.monnmanue CYITHOCTH  AJITOPUTMUYCCKUX HpG,IIHI/ICElHI/Iﬁ H YMCHHUC

HeﬁCTBOBaTb B COOTBCTCTBHH C IIPCIAIIOKCHHBIM aJITOPUTMOM.

IIpeameTHble pe3yJibTAThI:

1.
2.

OCO3HAaHHUC 3HAYCHUA MAaTCEMATHUKHU OJIA HOBCeﬂHGBHOﬁ KHU3HHU 4YCIIOBCKA,

MpEACTaBICHHEe O MaTEMaTHYECKON Hayke Kak cdepe MaTeMaTHYeCcKOi
JESTENBHOCTH, 00 ATamax €€ pa3BUTHA, O €€ 3HAYMMOCTU IS Pa3BUTHS
LMBUJIN3ALINY;

YMCHHUC OIIMCBIBATDH ABJICHHUA PCAJIbBHOI'O MHPA HAa MATCMATHYCCKOM S3BIKC,
NpCaACTABICHNC O MAaTCMAaTUYCCKUX IMOHATHUAX MU MATCMATHYCCKHUX MOICIIAX
KaKk O Ba)XHEHIIIEeM HHCTPYMCHTAPHH, IMO3BOJIAIOIICM OIIMCBIBATL U N3Yy4aTb
Pa3HbIC IIPOUCCCHI U ABJICHUA,

npcacTaBJICHUC 00 OCHOBHBIX IMOHATHUAX, UACAX U MCTOJaX I'COMCTPHUHU,

BJIaJICHUE METOJIaMH JI0Ka3aTEIbCTB M AJTOPUTMOB PEIICHUS; YMEHHUE HX
MPUMEHATh, TMPOBOJUTH JOKA3aTCIbHBIE PACCYXKICHHUS B XOJC PCIICHUS
3a1a4;

MNPAKTUYCCKHU 3HAYUMMBIC MATCMATHYCCKHUC YMCHHUA M HABBIKH, CIIOCOOHOCTh
HUX MIPUMCHCHHA K PCIICHUIO MAaTCMATHYCCKHNX U HEMATCMAaTHYCCKHUX 3a/1a4.



1. BJIAJICHUC HABbIKAMKU HCIIOJIB30BaAHWA KOMIIBIOTCPHBIX IIPpOrpaMm IIpHU

PEIICHUN MAaTCMATUIYCCKUX 3a/1a4.

Ilnanupyembie pe3y/bTaThbl 00y4eHusi reomerpuu B 10—11 kiaccax

BrIlTyCKHUK Hay4nuTCs:

ONICPUPOBATL TOHATUAMU. TOYUKA, IIpAMaAdA, IMIIIOCKOCTbH B IIPOCTPAHCTBC,
mapauICIIbHOCTh U NCPIICHAUKYJIPHOCTD MIPAMBIX U HHOCKOCTCﬁ;

pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAHHHUKOB (MpU3Ma, MNHPAMHUJA,
NpSIMOYTOJILHBIN Mapasuienenumnes, Kyo);

n300pakaTh  reoMeTpuieckue (Urypsl ¢  TOMOILIBIO  YEPTEKHBIX
MHCTPYMEHTOB; * W3BJEKaTb HWH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUrypax, MPeJACTABICHHYIO Ha YePTEkKaXx;

npumeHsaTe  Teopemy  Iludaropa mpu  BBIYMCIEHUM  3JIEMEHTOB
CTepeoMeTpUUECKuX Quryp;

HAXOIUTh 00BEMBI 51 IUTONIAAN MOBEPXHOCTE M IPOCTEUIIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM (HOPMYIT,

pacrno3HaBaTh Teja BpallleHUs: KOHYC, HWIHHIP, chepy U map;

BBIYMCIISIT  OOBEMBI W IUIOMIAJA  TOBEPXHOCTEH  MPOCTEHUIINX
MHOTOTPaHHUKOB M TEJI BPAIICHUS C IOMOIIBI0 (GOpMYII.

ONEPUPOBATH OHATUEM JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE;
HAXOJUTh KOOPJWHATHI BEPIIUH KyOa U MPSAMOYTOJIHHOTO TapalijiesieHie1a

3HaTh IMPHUMEPbl MAaTEeMaTUYECKUX OTKPBITUM W HX aBTOPOB, B CBA3U C
OT€YECTBEHHOM U BCEMUPHOMN UCTOPHUEH;

IIOHUMATDb POJIb MATCMATUKHU B Pa3BUTUHU Poccun.

B noeceonegnoit ncuznu u npu uzyuenuu opy2ux npeomemos:

COOTHOCHUTD a6CTpaKTHI)Ie ICOMCTPHUUICCKHC IIOHATHA U (baKTBI C pCaJIbHbBIMHA
JKH3HEHHBIMU 00BbEKTaMH U CUTyallUsAMM,

MCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UTYp AJid
pelIeHus 3aa4 MPAKTUYECKOTO COACPKAHUS;

COOTHOCHUTD IUIOIIAIM MOBEPXHOCTEH TEN OAMHAKOBOU (hOpPMBI PaziUyHOTO
pa3Mmepa;



e OLEHUBATh (pOpMY MPABUILHOTO MHOTOI'PAHHHKA IOCIIE€ CIHJIOB, CPE30B H T.
n. (ompeaenaTrb KOJWYECTBO BEPIIMH, pedep M TIpaHEd MOJyYEHHBIX
MHOTOI'PaHHUKOB). BolnycKHUK noIyuum 603moxicHOCHb HAYUUMCA:

o TMPUMEHATHb Js pEeuIeHUs 3aJad reoMeTpuyeckue (akThl, €CIU YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (opMme;

e pCIIATh 3aJa4d Ha HAXOKIACHHUEC TI'COMCTPUUCCKUX BCIUMYHUH I10 o6pa3uaM
HIIA aJITOPUTMAaM;

o JienaTh (BBIHOCHBIE) IUIOCKUE YEPTEXKHU M3 PUCYHKOB OOBEMHBIX (QUTYp, B
TOM 4YHUCJE€ pHUCOBaTh BHUJ  CBEpPXy, COOKYy, CTpPOUTb CEUCHHUS
MHOTOI'PaHHUKOB;

e MH3BJICKATb, MHWHTCPHIPCTUPOBATL U Hp606p330BBIBaTB I/IH(bOpMaI_[I/II-O o
IrCOMCTPHUUICCKUX q)nrypax, MPCACTABIICHHYIO HAa YCPTCIKAX,

e IMPUMCHATHL T'COMCTPUYUYCCKUC q)aKTBI JIA peUICHUA 3aaad4, B TOM YHCIIC,
mpeaIojraratomux HECCKOJIbKO IIaroB pCIuCHUA,

e ONUCHIBATHh B3aUMHOE pACIOJIOKEHUE TPSIMBIX U  IUIOCKOCTEH B
IPOCTPAHCTBE;

o (QopmynupoBaTh CBOWCTBA W MpuU3HAKU  (GuUryp; *  JOKa3bIBaTh
Tr€OMETPUYECKUE YTBEPKICHUS;

e 3a/1aBaThb INNIOCKOCTH YPABHCHUCM B I[GK&pTOBOﬁ CUCTEMC KOOPAHHAT,

e BIIQJETh CTAaHJAPTHOM KJIAacCHU(UKAIMEN MPOCTPAaHCTBEHHBIX  (GUTYpP
(MMpaMuIbl, MPU3MBI, TAPAIIJICIICTIUITE]IbI);

e HCIOJNB30BaTh CBOMCTBA TE€OMETPUYECKUX (UTyp Ui pelieHus 3aaad
PAKTHYECKOTO XapaKTepa U 3ajia4y U3 Apyrux o0JacTeil 3HaHUK;

e 3a/1aBaTh INIOCKOCTh YPaBHEHHEM B JCKAPTOBOU CHCTEME KOOPIUHAT;
e pemaTh MPOCTEHIINE 332491 BBEJICHHEM BEKTOPHOTO Oaswuca.
Conepxanune monyJis «I'eomerpusi»

IToBropenue Pemenne 3agad ¢ IpPUMEHEHHEM CBOKMCTB (UTyp Ha IIOCKOCTH.
3agaun Ha J0Ka3aTeJIbCTBO M TMOCTPOCHUE KOHTpIpUMEpoB. Mcmosib3oBaHue B
3aJja4ax MPOCTEUINNX JIOTHYECKUX MpaBwWi. PelleHue 3amad ¢ UCMOJIb30BAHUEM
TEOpPEM O TPEYrOJbHUKAX, COOTHOIICHUH B NPSAMOYTOJbHBIX TPEYrOJbHUKAX,
(daKkTOB, CBSI3aHHBIX C YETHIPEXYroJIbHUKaMU. PereHue 3amad ¢ MCIOIb30BaHUEM
(GakTOB, CBS3aHHBIX C OKPY)XKHOCTSMH. PemieHue 3amad Ha H3MEpEeHHS Ha
IUIOCKOCTH, BBIYHCJIEHHE JJIMH W IUlomaaei. PemeHwe 3agady ¢ MOMOIIBIO
BEKTOPOB ¥ KOOPJAUHAT.

Harnsgnas crepeomerpusi. @urypsl v ux uzo0OpaxeHus (Ky0, mupaMujia, Ipu3Ma).
OcHOBHbIE TIOHSTHUSI CTEPEOMETpUM U UX cBoicTBa. CeueHust Kyba M TeTpadJpa.
Touka, mpsiMas W IUIOCKOCTb B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU U
CIeACTBUS W3 HHUX. B3anMHOEe pacnoysioXkeHHe MpsIMbIX M IUIOCKOCTEH B



npoctpaHcTBe. IlapamnenbHOCTP NOPAMBIX U IJIOCKOCTEHM B IIPOCTPAHCTBE.
N300paxkeHne NpocTeninx NpoCTPaHCTBEHHBIX (PUryp Ha MIIOCKOCTH. PaccTosHus
Mexay ¢purypaMmu B IpOCTPaHCTBE. YTJbl B IpocTpaHCTBE. lleprneHauKyaspHOCTb
npsMbIX W 1uiockocted. [lpoexuuss ¢urypel Ha 1uiockocth. [Ipu3naku
NEPIIEHAUKYIIAPHOCTH MNPAMBIX U IIOCKOCTEN B IpOCTpaHCTBE. TeopeMa o TpEX
NEPIICHAUKYJIIAPAX.

MHoOrorpaHHHKHU. [Tapamnenenunen. CaoiicTBa IIPSAMOYTOJIBHOI'O
napaienenunena. Teopema Iludaropa B mpoctpanctBe. [Ipusma u nupamuna.
[IpaBuiibHas nupamMua W npaBwibHas npusma. llpsmas nupamupa. DaeMeHTHI
IPU3MBI U TUPAMHU/IBI.

Tena BpamieHus: WIMHIP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBA MPSMOIO
KPYroBOrO LMJIUHAPA, MPSMOTr0 KPyroBoro Konyca. M3oOpaxeHue Ten BpalieHUs
Ha IulockocTU. [IpencraBieHne 00 yCEUEHHOM KOHYCE, CEYEHHUs KOHyca
(mapayiyenlbHOE OCHOBAHMIO U MPOXOJALIEE Yepe3 BEPIIMHY), CEUEHUS LMIMHApA
(mapayienbHO U MEPIEeHIUKYISIPHO OCH), cedeHHs mapa. Pa3BepTka nuiauHapa u
koHyca. [Ipocreiiire KOMOMHAIIMM MHOTOTPAHHUKOB W TEJ BpALICHUS MEXKIY
coOoil. BrrumciieHne >71eMEHTOB MPOCTPAaHCTBEHHBIX Quryp (pebpa, AuaroHanu,
YTJIbI).

[Imomaas MOBEpXHOCTM MPAaBWIBHOM MHUpaMHUAbl U OpsAMOM mpusmel. [lmomans
MOBEPXHOCTH MPSIMOT0 KPYroBOTO IIUJIMHJIPA, MPSIMOT0 KPYrOBOro KOHyca U 1apa.

[TonsitTue 06 o6beme. OOBEM MUpaMHUIBl U KOHYCA, IPU3MBI U IUIUHIApa. O0BeM
mapa. [lomoOHble Tema B mpocTpaHcTBe. COOTHOMICHHS MEXAY TUIOIIAIsIMHU
TIOBEPXHOCTEHW 1 00beMaMu TIOJJOOHBIX TEJl.

JIBUKEHHSI B NIPOCTPAHCTBE: MAapaJUIEIbHBINA MEPEHOC, LEHTPAJIbHAS CUMMETpPHUS,
CUMMETpPUSI  OTHOCHUTEJIIBHO IUIOCKOCTH, MOBOpoT. (CBoOWCTBAa  JBHXKCHUM.
[IprumeHeHne IBUKEHUN NIPU PELICHUHA 3a/1a4.

Bekrtopsl n koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA
Ha 4YKCJIO, YroJl MeXIy BekTopamu. KoiumHeapHble U KOMILUIAHAPHBIE BEKTOPBI.
CkansipHoe mpou3BelIeHHE BEKTOpPOB. TeopeMa 0O pa3iioKEHUU BEKTOpa MO TPEM
HEKOMIUTaHapHbIM BeKTOopaM. CKaJIsIpHOE IPOU3BEAECHUE BEKTOPOB B KOOPAUHATAX.
[IprMeHeHne BEKTOPOB MPHU PELICHUM 3a/1ad HAa HAXOXXICHUE PACCTOSHWM, IJIVH,
Ionaaeil 1 00beMOB. Y paBHEHHE TUIOCKOCTH B MPOCTPAHCTBE. Y paBHEHUE cepbl
B npoctpaHcTBe. DopMysia sl BBIUHMCIEHUS PACCTOSAHUS MEXKIYy TOYKaMU B
MIPOCTPAHCTBE.



Y4eOHO-TeMmaTH4YecKoe 1aHupoBanue 10 kiace

Ne | Conep:xanue Konn | Xapakrepucruka OCHOBHBIX BU/I0B | OCHOBHBIC HAINPABJICHUA BOCIHUTATEJIbHOH
y4eOHoro YeCTB | IeATeJIbHOCTH Y4YeHHMKa (HAa YPOBHE Y4eOHBIX | AesiTeJIbHOCTH
MarepuaJia 0 AecTBU)
4acoB
Moayb «AJsiredpa 1 Ha4ajaa MaTeMaTHYECKOr0 aHAJIM3a»
I'maga 1 20 OnuceiBaTh TMOHATHUS: MHOXeCTBa, (QyHKUMM | BocmuTaHMe  LEHHOCTHOTO  OTHOUIEHUS K
ToBTopeHHe u UCTUHHOCTH, TABTOJIOTHH, MPEAUKATa, OOJACTH | OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
pacIHpenze ONpeJesieHHs] TpeauKaTa, OoO0JacCTH WMCTUHHOCTH | M HAyYHOMY HAacJelMi0, TOHUMAash 3HauyeHUs
CBETeHT o npeauKara, KBaHTOPOB OOILTHOCTH U | MAaTEMaTUKU B KM3HU COBPEMEHHOI'0 OOIEeCTBa,
CYILIECTBOBAHHSI. CIIOCOOHOCTHU BJIAJETh JOCTOBEPHOM
MHOK€ECTBAX, .
. uHpopManel O MNepeAoBbIX JOCTHIKEHUAX U
MaTEeMaTU4YECKOM @opMyJIHpOBaTh OINPEACICHUS: ITOJAMHOXKECTBA - .
OTKPBITUSIX ~ MHPOBOM M OTEYECTBEHHOM
JIOTHKE ¥ PYHKIHAX JAHHOTO MHOJKECTBA, COOCTBEHHOI'O
MaTEMaTUKH, 3aWHTEPECOBAHHOCTH B HAay4YHBIX
IIOJIMHOXECTBA JAHHOTO MHO>K€ECTBA, -
3HaHUAX 00 YCTpoilcTBE MHMpa M O0OIIEcTBa.
nepeceveHus MHOKECTB, 00beIMHEHUS .
[Monmynspuzanuss npencraBieHU 00 OCHOBHBIX
MHOKECTB, pa3HOCTH MHOKECTB,
3aKOHOMEPHOCTSIX pa3BUTHS IIPUPOABL,
B3aMMHOOJHO3HAYHOI'O COOTBETCTBHS  MEXKIY . 4
B3aMMOCBS34X Y€JIOBEKAa C MPUPOIHOM CPEeNoH, O
MHO)XE€CTBAMM,  PABHOMOIIHBIX  MHOYECTB,
posn MaTEeMaTUKU B NIO3HAHUU
CYETHOTO MHOECTBA, KOHBIOHKIIUHU .
. . | 3aKOHOMEPHOCTEM.
BBICKA3bIBAHWM, [HU3BIOHKLWN BBICKA3bIBAaHUH,

HUMINININKallu 1 BBICKaSBIBaHHﬁ, O9KBHBAJICHTHOCTH
BBICKaBBIBaHI/Iﬁ, OTpHIaHUA BbICKAa3bIBaHUNA,
9KBHUBAJICHTHBIX BBICKaSBIBaHHﬁ, PaBHOCHUJIBHBIX
IMpCaAnKaTOB, KOHBIOHKIINH npcaAnKarosB,




JU3BIOHKIINH MMpCcaANKaToOB, UMIIJITMKalluH
IMPpCAUKATOB, OKBUBAJICHTHOCTHU MNpCaAUKaToOB,
OTpULaHUsA npcanuKara, B3aI/IMHOO6paTHBIX

TEOPEM, TEOPEMBbI, ITPOTHUBOIIOJIOKHON IJaHHOM,

(GyHKUMM, HauOONBIIEr0o M  HAaUMEHBUIETro
3Hau€HUA (QYHKIMM HA MHOXECTBE, YETHOU
GyHKIMM, HeueTHOM (QyHKuuH, oO0paTuMon
byHK1IMH, B3aMMHOOOPATHBIX byHKIUH.

OnuceIBaTh AJITOPUTMBI: ITOCTPOCHUA I‘pa(l)I/IKOB

bynxuuit y = f (kx), y = £ (| x), y = [ £ (x)],
pELIEeHUsI HEPABEHCTB METOJIOM UHTEPBAJIOB.

Jloka3bIBaTh bopMyIIBL: BKJTFOUCHHSI
ucKiIroueHus. PopMynupoBaTh M JIOKa3bIBATh
TeopeMbl: O rpaduKke UYETHOW (YHKIUHU, O
rpaduke HedeTHOM (yHKIHUHU, 00 O0OpaTUMOCTH
BO3pacraromied  (yObiBaromiei) (yHKIUH, O
rpadukax B3aUMHOOOpaTHBIX (YHKIUHA, 00
o0mux TOYkax TpapuKOB  BO3pACTAIOUIUX

B3aMMHO-OOpATHBIX (QYHKIHH H €€ CIeICTBUE.
[TpuMeHATh W3yYCHHBIC OMPEACIICHUS, TCOPEMBI
1 (OpPMYIIBI K PEIISHUIO 3a/1a4

I'maBa 2 Creneunas
byHKIMISA

21

OnuceiBaTh TMOHATHS: CTENEHHas (QYHKIHS C
HaTypaJIbHBIM TOKa3aTeleM, CTeTieHHas QyHKIIUS
C LEeTbIM TIOKaszareneM, (DyHKIHUS KOPEHb nN-i
CTEIMEHU, CTENEHHON (DYHKIMU C pallMOHAIbHBIM

[IpencraBieHre O COIUAIBHBIX HOpPMax H
MpaBUjlaX  MEXJIMYHOCTHBIX  OTHOIIEHHH B
KOJIJIEKTUBE, TOTOBHOCTU K Pa3sHOOOpa3HOU
COBMECTHOM JESITEIBHOCTH TIPU BBIIOJIHEHUH




nokazatenemM. DopmMynupoBaTh ONpPEACNICHUS: | yYEOHBIX, MO3HABATEIBHBIX 3aJlay, BBIMOJHEHUU

KOpHS N-il cTeneHu, apuMEeTHIECKOro KOPHS N- | SKCIIEPUMEHTOB, CO3/1aHUM Y4YE€OHBIX MPOEKTOB.

W cTemeHW, CTENEHHM C  palHdoHalbHBIM | BocnuTaHue mHTEpeca K 00y4eHUIO U MO3HAHMUIO,

MOKa3aTelieM, PaBHOCHUJIbHBIX YpaBHEHHUM, | TH0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH

YpaBHEHUSA CIEICTBUS, PaBHOCUJIBHBIX | K caM0o00Opa30BaHUIO, HCCIIEI0BATENIbCKOM

HEPABEHCTB, HEpPABEHCTBA CIEACTBUSA. | AEATETLHOCTH, K  OCO3HAHHOMY  BBIOOpY

Jloka3piBaTh CBOMCTBA: CTENEHHON (QYHKIIMHM C | HAIPABIEHHOCTH W  YpOBHSA  OOyudeHUs B

HaTypaJbHbIM MOKa3aTeseM, CTETICHHOM | AaJbHEUIIIEM.

byHKIMM ¢ IedbIM  ToKa3areneM, (YHKIUU

KOpEHb N-Ml CTENeHU, CTENEeHHOW (YHKIHUH C

palMOHATBHBIM MOKA3aTEIEM.

®opMynMpoOBaTh M JOKa3bIBaTh TEOPEMBI: O

CBOMCTBaxX KOpPHS N-U CTENEHU, O CBOMCTBAX

CTENEHU C pallMOHAJIBHBIM  IOKa3aTeleM, O

PaBHOCHJIBHBIX npeoOpa3zoBaHUAX

UPPALMOHAIBHBIX YpPaBHEHUW, O PAaBHOCUJIbHBIX

npeoOpa3zoBaHUSX UppALMOHATBHBIX

HEPaBEHCTB. [IpumensTH M3y4YECHHBIE

OTIpeJICIICHHS], TEOPEMBI B (POPMYIIBI K PEIICHUIO

3aaa4
I'maBa 3131 OnucelBaTh  NOHATUS:  TpUroHOMeTpuueckue | CtpemieHue K B3aMMOIIOHUMAHUIO 51
Tpuronomerpuueckue dbyHkimu  yriaa  moBopota. DopMyNIHpOBaThH | B3aUMOIIOMOIIM B TPOIIECCe JTOM  ydeOHOMU
byHKIIUN ompeneneHus:: yria B 1 paauaH, KOCHHYCA, | AESTEIIBHOCTH; TOTOBHOCTH OLEHUBATH CBOE

CHHYCa, TAHI€HCA U KOTAHT€HCa yrja MOBOPOTA,
NEPHOTUIECKON (PYHKITUU, COM3MEPUMBIX YHCE,
OTPaHUYEHHOU byHKINN. Jloka3bIBaTh

MOBCACHHUC M IIOCTYIIKM CBOHX TOBapI/IHIeﬁ C
MNO3NMIHM HPABCTBCHHBLIX M IIPABOBBIX HOPM C
Y4C€TOM OCO3HAHHA HOCJIGI[CTBI/Iﬁ IMIOCTYIIKOB.




bOopMyIbI: IITUHBI TYTU OKPYKHOCTH, OCHOBHBIC
COOTHOIIEHUS MEXAY TPUTOHOMETPUUECKUMU
GYyHKIMSAMUA OJHOTO M TOTO € apryMeHTa,
CJIOKEHUS, IPUBEAECHUS, TBOMHOTO, TPOMHOTO U
MOJIOBUHHOT'O YTJIOB, MOHWKEHUSA CTENEHU, IS
npeoOpazoBaHui CYMMBlI, pa3HOCTU u
MIPOU3BEJICHUSI TPUTOHOMETPUYECKUX (YHKITUH.

Jloka3plBaTh CBOMCTBA: TPUTOHOMETPUUYECKUX
bynkuuii. DopmynupoBaTh U JOKa3bIBaTh
TEOPEMBbI: O  CBOWCTBAX  MNEPUOIUYECKUX

¢bynakuui. [IpuMeHsITh U3yUeHHBIE OIpeIeNICHuUs,
TeopeMbl W (HOpPMYNBI K pEHICHUIO 3aaad, o
CBOICTBE (PYHKIMH, HMEIOIINX COU3ZMEPUMBIE
EepUO/IbI

Oco3HaHUs [IEHHOCTH >XHU3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3JI0POBBII oOpa3 KU3HHU, OCO3HAHUSI
MOCTICACTBUN M HEMPHSITHS BPEAHBIX MPUBBIYCK,
HEO0OXOIUMOCTHU coOmoieHus npaBul
0€30MacHOCTU B OBITY U pEaIbHOM KU3HHU.

I'maBa 4
Tpuronomerpuyeckue
ypaBHEHUSI u
HEpPaBEHCTBA

24

OnuceiBaTh NOHATHS: GYHKIUH Y = arccos X,

y = arcsin X, y = arctg X m y = arcctg X,

POCTEMIIETro TPUTOHOMETPHUYECKOTO
HepaBeHCTBA. QDOpMyIUpOBaTh ONPEACIICHUS:
apKKOCHHYCA, apKCHUHYCa, apKTaHIeHca,
apKKOTaHI€HCa, OJTHOPOJHBIX

TPUTOHOMETPUUECKUX YPABHEHUM.

Jloka3piBaTh (OPMYINBI: KOPHEH MPOCTEUIINX
TPUTOHOMETPUYECKUX ypaBHEHUH. JlOKa3bIBaTh
CBOMCTBA:  OOpaTHBIX  TPUTOHOMETPHUUECKUX
bynkiui. [[puMeHsITh U3ydeHHBIE ONpeIeICHNUS,

Bocnutanue  1IEHHOCTHOTO  OTHOILIEHHUS K
OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HAaCJeIHI0, TOHUMAasi 3HauYeHUs
MaTEMaTUKHU B KHU3HU COBPEMEHHOTO OOIIECTBa,

CIIOCOOHOCTHU BJIAJETh JOCTOBEPHOM
uHpopMaIeil 0 TEepeloBhIX JAOCTHKEHUSX U
OTKPBITUSIX ~ MHUPOBOM M OTEYECTBEHHOU

MaTEMaTHUKH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HAaHUAX 00 YCTpOHCTBE MHpa W OOIIECTBA.
[Tonynsipu3aniust TpeACTaBiICHUM 00 OCHOBHBIX

3aKOHOMEPHOCTAX pa3BUTHS PUPOBI,
B3aMMOCBS3IX YEJIOBEKA C MPUPOHON CpPEeIoi, O
ponu MaTeMaTUKH B MO3HAHUU




TEOpEMBI U (POPMYJIbI K PELIEHUIO 3a]1a4

3aKOHOMEPHOCTEM.

I'maBa
IIpousBoaHas
IIPUMEHEHUE

u

5.
eé
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OnuceIBaTh IOHITHSA: MTIHOBEHHOMU CKOPOCTH,

KacaTeabHON K rpa@uky (QyHKUUU, NPUPAILIECHUS
byHKIIMM B TOYKE, TEOMETPUYECKUH U
MEXaHUYEeCKUN CMBICI IIPOU3BOJHOM,
HanOOJIBIIIETO (HAaMMEHBIIIETO) 3HAYEHUS

GyHKIMKM Ha OTpe3Ke, BTOPOMl MPOU3BOIHOM,
BBIMYKJION BBEepX (BHU3) (YHKUHMM, AaCUMIITOTHI
rpaduxa.

dopmMyHpoBaTH OTIpeICTICHHSI: npesena
(GYHKIIMM B TOYkKe, (PYHKIIMM HENPEPHIBHOH B
TOYKE, TMPOW3BOJHOM (PYHKIIMM B  TOYKE,
OKPECTHOCTH TOYKH, TOYKH MaKCHUMyMa, TOYKHU
MUHUMYMa, KPUTHYECKOW TOYKH  (DYHKIIHH.
OnuceIBaTh aNTOPUTMBI: MOMCKAa HAUOOJBIIETO U
HAaUMEHBIIET0 3HaUYeHUU (DYHKIMM Ha OTpeE3Ke,
UCCJIEIOBAaHUS CBOMCTB M TOCTPOEHUS rpaduka
dbyHknuM. 3anuchiBaTh (GOPMYIIBI: TPOU3BOIHAS
CTeNeHHON (YHKIIMHU, MPOU3BOJHAS KOPHS N-U
CTENIEHH, MPOU3BOJHBIE TPUTOHOMETPHUECKUX
GbyHKIIMH, ypaBHEHUS KacaTelIbHOW K rpaduky

byakoun.  DopmMynIHMpoBaTh M JOKa3bIBaTh
TEOPEMBI: 0 HEMPEPHIBHOCTH
muddepeHnupyemMot  GyHKOMH, O IpaBUIax
BBIYMCIICHUS ~ TNPOW3BOJHOM, O  IIPU3HAKE

MOCTOSTHCTBA (DYHKIIMHU, O MIPU3HAKE BO3PACTAHUS

[lpeacraBieHne O COLMAIBHBIX HOPMax H
NpaBWIaX  MEKIMYHOCTHBIX  OTHOIICHHH B
KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIEATEIIBHOCTH TMPHU BBIIOJHCHUN
y4eOHBIX, TIO3HABATEIIBHBIX 3aJ1a4, BBIMOJIHECHUH
OKCTICPUMEHTOB, CO3J]aHHU YYEOHBIX MPOCKTOB.
BocnuTtanue naTepeca K 00yYCHUIO U MO3HAHHMIO,
JTF0003HATENTBHOCTH, TOTOBHOCTH M CITIOCOOHOCTH

K caM0o00Opa30BaHUIO, HUCCIEeI0BaTEILCKOM
JICSITEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAlpaBJIECHHOCTH U  ypOBHSA  OOyueHus B
JaJIbHEHUIIIEM.




(yObiBaHMs1) (QYHKUMH, O TPU3HAKE TOYKHU
MakcuMyMa (MUHUMyMa), O NPU3HAK BBITYKJION
BBepX (BHM3) ¢yHKUuMU. DopMynupyeTr W
IOSICHAET TEOMETPUYECKUNM U MEXaHUYECKUU
cMmblcibl TeopeM: depma, Pois, Jlarpanxka.

[IpuMeHsATh U3y4YEHHBbIE OMNpEEICHUS, TEOPEMbI
1 GOpMyIIbl K PEHICHUIO 3a/1a4

IToBTOpEHUE ul7 [lonynspuszanus I103HABATEIbHOU 151
CUCTEMATH3aLUS UH(POPMAIIMOHHON KYJIBTYpbl, B TOM YHCIIE
y4eOHOro MaTepuana HABBIKOB CaMOCTOSITENIbHON paboThI C y4eOHBIMU
TEKCTaMH, CIIPaBOYHOM JUTEPATYPOH,
JIOCTYITHBIMU TEXHUYECKUMHU CpeacTBaMu
UH(GOPMAIIMOHHBIX  TexHojoruid.  PasBurtue
DKOJIOTUYECKOTO MBILIEHUS], YMEHUS
PYKOBOJACTBOBAaTbCsI UM B  IIO3HABaTEJIbHOM,
KOMMYHUKATUBHOW U COLIMATILHOU MPAKTHUKE.
Monyasb «I'eomeTpusp»
Ne | Conep:xxanne Kosn | Xapaxkrepucruka OCHOBHBIX BU/I0B
y4eOHOro YeCcTB | AeATEeJbHOCTH YYCHHKA (Ha ypoBHe y4eOHBIX
MarepuaJia 0 AeCcTBUI)
4acoB
I'masa 1 9 [IepeuncnsaTe OCHOBHBIE MOHATHS CTEpeOMeETpUH. | Bocnntanue KOMMYHHKaTUBHOU




Beenenue B OnuceiBaTh OCHOBHBIC TIOHATHSI CTEPEOMETPHUH | KOMIETEHTHOCTH B OOIIECTBEHHO ITOJIC3HOM,
CTEPEOMETPHIO (Touka, TmpsMas, TUIOCKOCTH). OMNHCHIBAThH | y4eOHO — WCCIIEIOBATEIIBCKON, TBOPYECKOH U
BO3MOXXHBIC CIIOCOOBI PACTOJOKEHUS TOYEK, | APYTUX BHJAX JEATEIBHOCTH, WHTEpeca K
OpSIMBIX H  IJIOCKOCTEH B MPOCTPAHCTBE. | MPAKTHYECKOMY HM3y4YeHHIO Tpodeccuit u Tpyna
dopMynmHupoBaTh  aKCHOMBI  CTEPEOMETPHH. | pa3IMYHOTO poja, B TOM YHCIE HA OCHOBE
Pa3psiCHAT, W  WUIIOCTPUPOBATH  AKCHOMBI. | IPUMEHEHHS MPEAMETHBIX 3HAHHMA, OCO3HAHHOTO
dopmynupoBaTh W JOKa3blBaTh TEOPEMbl — | BBIOOpA WHIUBUIYaTbHON TPaCKTOPHUH
CJICJICTBHSI M3 aKCHOM. TIPOIOJKEHUS oOpa3oBaHus C y4EeTOM
JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K
dopMyHpoBaTh CIIOCOOKI 3aJjaHuUsl TJIOCKOCTH B
MaTeMaTUKe, OOIINECTBCHHBIX HHTEPECOB U
npocTpaHcTBe. IlepedncnsiTh ©W  ONMKMCHIBATH .
noTpeOHOCTEH
OCHOBHBIE JJICMEHTBHI MHOTOTPAaHHUKOB: pebpa,
BEPIIIHHBI, TpaHH. OnuceiBaTh BU/IBI
MHOTOT'PaHHUKOB (TTMpamMuia, TeTpadip, Mpu3mMa,
IPSIMOYTOJILHBIN MapasuieNienures], Kyo0), a Takxe
UX DJJEMEHThl (OCHOBaHUS, OOKOBBIE TpaHH,
pé€6pa ocHoBaHus, OOKOBBIE pebOpa). Pemarth
3a/1auu Ha MOCTPOCHHE CeUeHUM
MHOTOT'PaHHUKOB
I'maBa 2 15 OnucrBaTh BO3MOJKHBIC criocoObl | [IpencraBierre o0 CONMANBHBIX HOpPMax U
PacIoNIOKEHHsI B MIPOCTPAHCTBE: JBYX NPSIMBIX, | IpaBUIaX  MEXJIMYHOCTHBIX  OTHOIICHWH B
[TapannenbHOCTH B . . .
OpsIMOM M TIOCKOCTH, JIBYX IUIOCKOCTEH. | KOJJIEKTUBE, TOTOBHOCTH K pa3HOOOpa3HOMH
MPOCTPAHCTBE

DopMyJIMPOBaTh OMNPEACICHUA: MapaICIbHBIX

IPSIMBIX, CKPEIMBAKOIINXCSA PSAMBIX,
napajuieIbHbIX PSMOM 151 IJIOCKOCTH,
napauielIbHbIX IUIOCKOCTEH, mpeoOpa3oBaHue
JBH>KEHUS, burypsi CUMMETPUYHOU

COBMECTHOM ACATCIBHOCTH IIPH BBIIOJIHCHHUHN
y‘-Ie6HI)IX, ITO3HABATCIBbHBIX 3aJa4, BBIIIOJITHCHHNU
9KCIICPUMCHTOB, CO3JaHNHU y‘-Ie6HI>IX IIPOCKTOB,




OTHOCHUTEIIBHO TOYKH, PaBHBIX ¢uryp,
npeoOpazoBaHus noao0us. Pa3bsCHATh MOHATHSA:

npeoOpa3oBaHue ¢uryp, napasuIeIbHbIN
NepeHoc,  MapauieTbHOe  MPOEKTUPOBAHUE,
napajuiesbHast MIPOCKIIUS (1300pakeHue)

burypel.  DopmynupoBaTh U JOKa3bIBaTh
NpPU3HAKK: TApPAUICIIBHOCTA JIBYX MPSIMBIX,
NapajuieIbHOCTH ~ NPSIMOM M IJIOCKOCTH,
napajuieJIbHOCTU IBYX IJIOCKOCTEN,
CKpPEIIMBAIOIIUXCS TPSAMBIX. POPMYIUPOBATH U
JIOKAa3bIBaTh CBOMCTBA: MapasUICIbHBIX MPSMBIX,
NapaJuIeIbHbIX IUIOCKOCTEN. POpPMYyIUpoOBaTh U
JIOKa3bIBaTh TEOPEMBI: O CYIIECTBOBAHUU U
€MHCTBEHHOCTH IIOCKOCTH, MPOXOIAIIECH yepes
JIB€ IMApAJUICIIbHBIC MPSAMBIE, O CYLIECTBOBAHUU U
€MHCTBEHHOCTH MPSIMOW, NIPOXOIAILIEH uepe3
JIAHHYIO TOYKY Y MapajjielIbHON TaHHOW MPSAMOM,
0 CyILLIECTBOBAaHUU 51 €MHCTBEHHOCTHU
IUIOCKOCTH, MPOXOJSAIIUM 4Yepe3 TOUKy U
MApAVICIIBHOW TaHHOW TJIOCKOCTH, O CBOMCTBax
[1apaJiyIeIbHOrO IIPOEKTUPOBAHUSL.
®opmysmpoBats  TeopeMy  Ilombke-IlIBapia.
Pemate 3amaum  HA DTOCTPOEHHME  CEUYECHUU
MHOTOTPAHHUKOB, a  TaKXe€  MOCTPOCHUE
n300pakeHuit puryp

I'naBa 3
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@opMynMpPOBaTh ONPEACIEHUS: yIJIa MEXIY
NEPECEKAOIIMMUCS MPSAMBIMHU, yria MEXIy

Crpemienne K B3aMMOTIOHUMAaHUIO "
B3aMMOIIOMOIIIM B TIpoliecce JToM yuyeOHOH




ITepnieBAUKYISAPHOCTD
B [IPOCTPAHCTBE

CKPEIIMBAOIIUMUCS MPSIMBIMU, npAMOi
NEPIECHANKYIAPHON TUIIOCKOCTH, yria MEXIy
OpsAMOM M IUIOCKOCTBIO, yria MEXAY JIBYMs
IJIOCKOCTSIMU, BEJIMYMHBI JIBYTPAHHOTO YIJIa,
NEPIECHANKYISPHBIX TIJIOCKOCTEH, TOYEK
CHUMMETPUYHBIX  OTHOCHUTEJIBHO  IUIOCKOCTH,
buryp CUMMETPUYHBIX OTHOCHUTEJIHHO
MJIOCKOCTH, PACCTOSIHUSA OT TOUKHU JO IJIOCKOCTH,
pacCcTossHUA OT MPSIMOU [0 NapaUICIbHOM €l
MJIOCKOCTH, PACCTOSIHUE MEXIY MapaijieIbHbIMU
IJIOCKOCTSIMU, OOIIEro NEePHeHIUKYJsIpa JBYX
CKpEIIMBAIOIAXCS MPSMBIX, BBIITYKJIOTO
MHOTOTPAHHOTO YIja, FeOMETPUYECKOr0 MECTa
TOYEK TMPOCTPAHCTBA, OUCCEKTOP IABYXTPAHHOTO
yriaa. OnuceiBaTh MOHATHS: TEPIEHANKYIIAD,
HaKJIOHHAas, OCHOBaHUE NEepHEeHINKYJIsIpa,
OCHOBaHUE HAKJIOHHOH, MPOEKIHS HAKJIOHHOM,
OpTOrOHaNbHAS TPOEKIHUs (UTYPBI, PACCTOSHUE
MEXKITY CKPEILIMBAIOLINMHUCS PSIMBIMU,
3epKajbHas CHMMETpUsS, JBYIPaHHBIM Yrou,
IpaHb JBYTPAHHOTO yria, pedpo ABYIPaHHOIO
yria, JIMHEWHBIA yroJl JBYTPAHHOIO  YIJja,
MHOTOTPAaHHBIN YroJj, BEPUIMHA MHOTOI'PAaHHOIO
yria, pedpo MHOTOTPAHHOTO yria, TpaHb
MHOTOTPAHHOTO  yIJa, JBYTPaHHBIM  yroji
MHOTOrpaHHoro  yria. @opMynupoBatb U
JIOKA3bIBaTh MPU3HAKUA: MEPIEHAUKYISIPHOCTH
NpSIMOM W TUIOCKOCTH, TMEPHEHAUKYIIPHOCTH

ACATCIBHOCTH, TOTOBHOCTHM OILCHHBATH CBOC
MMOBCACHUEC M IIOCTYIIKHM CBOHUX TOBapI/IIHeﬁ C
MMO3MIMKM HPABCTBCHHBLIX M IIPABOBBIX HOPM C
YU4E€TOM OCO3HAHUA HOCHCI[CTBI/Iﬁ IMOCTYIIKOB




IBYX IIJIOCKOCTEH. dopmynupoBaTh 151
JIOKA3bIBaTh  CBOWMCTBA:  NEPHNECHAUKYISAPHBIX
PSIMBIX, MPSMBIX MEePIECHANKYIISIPHBIX
IJIOCKOCTH, TEPHNEHANKYISPHBIX ILJIOCKOCTEH.
dopmynupoBaTh M JI0Ka3bIBaTh TEOPEMBI: 00
yIJIe MEXIAY NEPECEKAIOUIMMUCS MPSIMBIMH, O
CyIIECTBOBAHMM W €IUHCTBEHHOCTH MPAMOM,
OpOXOJAIIMNA  4Yepe3  JaHHyK  TOYKY |
NEPIECHAUKYIAPHOW  JAHHOW  IIOCKOCTH, O
napasieIbHOCTH MJIOCKOCTEH,
NEPIECHAUKYIAPHBIX  JaHHOW  TPSAMOM, O
NEPIEHANKYIAPE U HAKJIOHHOM, MPOBEJACHHBIX U3
OJIHOM TOYKH, O TpeX MEePHEHIUKYyIsIpax, o
IJIOIIAAU OPTOTOHAJIBHOW MPOEKIIMU BBIMTYKJIOTO
MHOT'OYTOJIbHUKA, KOCUHYCOB M CHUHYCOB JUIS
TPEXTPAHHOI'O YIJIA, O CBOMCTBAaX IUIOCKUX YIJIOB
TpexrpanHoro yria, ['MT paBHOygaleHHBIX OT
KOHIIOB OTpe3Ka, I'MTopunagnexammx
JBYIPAaHHOMY YIJly M PaBHOYJIAJIEHHBIX OT €r0
rpanei. Pemate 3amaum Ha JOKA3aTEIbCTBO, a
TaKXe BBIUMCIICHUE: yIIla MEXY MPSAMBIMU, yIia
MEXKY IMpPSAMOM M IUIOCKOCTBIO, YIria MEXIy
IJIOCKOCTSIMH, PACCTOSIHUSA OT TOYKH JI0 IIPSAMOM,
PacCTOSIHUA OT TOYKH A0 IJIOCKOCTH, PACCTOSAHUS
MEXKITY CKPEIIMBAOIIUMUCS MPSAMBIMU,
paccTosiHus MEXIY napajjieIbHbIMU
IJIOCKOCTSIMH, TJIOIAAN OpPTOrOHAJIBHOM




IMPOCKIMH BBIITYKJIOI'O MHOT'OYI'OJIbHHKA

I'naBa 4

MHororpasHuKu
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OnucelBaTh MOHATHS: TE€OMETPUYECKOE TEJIO,
COCEHUE rPaHu MHOTOTPAHHHUKA, IJIOCKUM yroJl
MHOI'OTPaHHUKa, JBYT'PAHHBIN yroa
MHOI'OTPaHHUKA, IJI0ILA/Ib MIOBEPXHOCTH
MHOTOTpaHHUKA, pa3BEPTKH MHOTOIPAHHUKA,
JIMaroOHAJIBHOE ceyeHue MIPU3MBI,
NPOTHUBOJICKAIIUE T[paHU MapajulelIenunena,
OpsAMOM  TNapajulelielIunesl,  JAarOHaJIbHOE
CEYEHUE MNPHU3Mbl W NUPAMUIBI, YyCEUCHHAs
nupaMu/a.

dopmMynUpOBaThH OIIpPEEIICHHUS:
MHOTOTpaHHUKA, BBIMYKIOTO MHOTOIPAHHUKA,
IPU3MBI, [OPSIMOW  MPU3MBI,  IIPABUIBHOU
IIPU3MBI, napajulesenumneaa, IIAPaMUJIBI,
IIPAaBUWIBLHOM IMpaMUbI, IIPaBUIIBHOIO
TeTpal’pa, BBICOTBl  INPU3MBI, BBICOTBI
IIAPaMHUIbI, BBICOTBl YCEUEHHOW NUPaMUBI,
anoQeMsl [IPaBUIbHOM MMAPAMUIBI 51
MPaBUIIbHOM YCEUCHHOU MHUPaMHUJIBI,
OPTOLIEHTPUYECKOT0 TETPadIpa, CPEAHEH JIMHUU
TeTpa’apa, MEIUaHbI TeTpal’Ipa,
pPaBHOTPaHHOTO TeTpadapa. PopmMynupoBaTh
TEOpEMY Diinepa. DopmMynUpPOBaATH 151
JIOKa3bpIBaTh TEOPEMBI: O IUIOUaAN OOKOBOIA
MIOBEPXHOCTH NPSAMOW NPU3MBI, O JIHATOHAIISAX

[lonynsipuzanusi  MMO3HABaTEIbHBIX  MOTHBOB,
HaIpPaBJICHHBIX Ha TMOJIyYEHHE HOBBIX 3HAHUU IO
MaTeMaTHKe, HEOOXOOUMBIX IS OOBSICHECHUS
Ha0II0/JaeMbIX MPOIECCOB U sBJICHUN. PazBuTtue
9KOJIOTMYECKOTr0 MBIIIICHHS, yYMEHUS
PYKOBOJICTBOBAaThCSI WM B  IO3HABATEJILHOM,
KOMMYHHKATUBHOM U COITMATBLHOMN MTPAKTHKE.




napajuielielinena, O KBaApare IUaroHaau
IIPSAMOYTOJIBHOI'O napajuliesienunesa, 0
wionaa OOKOBOM MOBEPXHOCTH TNPAaBUIbHON
OUPAMUIbI, O IJIOAAU OOKOBOW MOBEPXHOCTHU
IIPAaBWIBHOM YCEUYEHHOM NMUPaMHUJIbI, O IIPU3HAKE
OPTOLEHTPUYECKOrO TETpajApa, O CPeaHUX
JUHUAX TETpajdApa, O MeAuaHax TeTpa’apa,
Menenas mis terpadapa. Pemats 3agaun Ha
NOKa3aTeJIbCTBO, &  TAaKXKe  BBIYUCICHHUE:
JJIEMEHTOB MPU3Mbl WU IHUPAMUABI, IUIOLIAIH
NOJIHOM M OOKOBOM MOBEPXHOCTH MPHU3MBI U
IAPAMUBI

IToBTOpEHUE
CUCTEMATHU3aLIUs
yueOHOro MaTepuania

BocniuTaHne AKOJOTHYECKH —I1€Jeco00pa3HOTo
OTHOIIIEHUS K MPUPOJIE KaK UCTOYHHUKY KH3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, IMOHUMAaHWSI
IICHHOCTH 370pOBOrO0 W 0e30macHoro oOpasa
KU3HU,  OTBETCTBEHHOTO  OTHOIIGHUS K
cOOCTBEHHOMY (U3UYECKOMY U TICUXUYECCKOMY
3I0pPOBBIO, OCO3HAHHS IICHHOCTH COOJIIOJICHUS
npaBul OE30IMACHOTO TOBEJCHHUS TpU paboTe ¢
BEIIECTBAMHM, a  TaKkKe B  CHTYyalHsX,
YTPOKAIOIINX 3/TOPOBBIO U )KU3HU JIFOCH.




Y4eOHO-TeMaTH4YecKoe IIaHupoBanue 11 kiace

Ne | Conep:xkanue
y4eOHoro
MaTepuasia

KoJsinyecTBO

4acoB

XapakTepucTuka OCHOBHBIX BHI0B
AesiTeJIbHOCTH Y4YeHMKa (Ha YPOBHe
Y4eOHBbIX IeHCTBH)

OcHoBHbBIE HaNpaBJIeHUS
BOCIIMTATEJIbHOM AEATEJIbHOCTH

Moayab «AJiredpa 1 MAaTEeMATHYECKUI aHATIN3)

I'maBa 1

IToka3arenbHas 51
norapudmMuyeckast PyHKIUU

40

dopmynIupoBaTh OIIpElIEIICHUE
nokasarenbHol (yHkuuu. OnuckiBaTh
CBOICTBAa TMOKa3aTeNbHON (YHKIUH,
BBIJIEIISAA CIIydail OCHOBaHMs, OOJIBIIETO
€IUHULIBL, U CIy4al IO0J0KUTEIBHOTO

OCHOBAHHUSA,  MEHBIIECTO  CIUHMIIBI.
[Ipeo6GpazoBbIBaTH BBIPAXKEHUS,
coJiepKaline CTETICHU C
JEUCTBUTEIHHBIM oKa3aTesieM.

Crtpouts rpaduku GyHKIIMH HA OCHOBE
rpadrka moKazaTeIbHON () YHKIINH.

Pacno3naBath NOKa3aTEIbHbIE
ypaBHEHUS U HEPaBEHCTBA.
DopMyIIUPOBATH TEOPEMBI 0
PaBHOCUJIIBHOM npeoOpa3zoBaHUU
ITOKA3aTEIbHbBIX YpaBHEHUU u
HEepaBeHCTB. Pemate nokaszaTenbHbIE
YpaBHEHUSA 151 HEpPaBEHCTBA.
DopmMyIUpPOBaATH OIIpEIICIICHUE

jorapudma MOJOKUTETLHOTO YHCIIa TI0

BocnuTanue eHHOCTHOTO OTHOILIEHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY,
HMCTOPUYECKOMY U HAYYHOMY HaCIEIUIO,
NOHUMAs 3HAYEHUS MATEMaTUKU B
KU3ZHU COBPEMEHHOI'0 oO11ecTna,
CIIOCOOHOCTH  BNAJETh  JOCTOBEPHOM
uHpopManuei 0 IIEPEIOBBIX
JOCTHKEHUAX U OTKPBITHSAX MHPOBON MU
OTE€YECTBEHHOMN MaTEMaTHKH,
3aMHTEPECOBAHHOCTH B Hay4YHBIX

3HaHUAX 00 YCTpPOWCTBE MHpa H
oO1ecTna. [Tonynsipu3zanms
IPEICTaBIICHUN 00 OCHOBHBIX

3aKOHOMEPHOCTSX Ppa3BUTHUS TPUPOIBI,
B3aHMOCBA3AX 4YEJIOBEKA C NPUPOIHOU
Cpenou, O poiau MaTEMATUKU B ITIO3HAHUU
3aKOHOMEPHOCTEMN.




IMOJIOKUTCIIbHOMY OCHOBAHUIO,
OTIIMYHOMY OT CAWHHIBI, TCOPCMEBI O

CBOICTBax aorapudma.
[Ipeobpa3oBLIBATH BBIpQKCHUS,
cojeprKalue Jorapupmel.
dopmyIupoBaTh OIIpElIEeIICHUE
JorapupmMuyecKoin byHKUMN u
ONHKCHIBaTh €€ CBOWCTBa, BBLACISA
ciydan OCHOBAHMSI, OobIero
CIUHUIBI, U CIIy4ail TOJOKUTEIBHOTO
OCHOBaHMS,  MCHBIIETO  CAMHMIIBIL.

HOKaBBIBaTB, YTO IIOKa3aTrcCjbHasid U
JIOFapI/I(bMPI‘{eCKaH (I)YHKIII/II/I SABIIAKOTCA

B3aMMHO oOpaTHBIMH. Ctpouth
rpagukn  QyHKIMA ~ HA ~ OCHOBE
Jorapudmudeckon byHKIUN.
PacnoznaBath JgorapupMUuyecKue
ypaBHEHUS u HEPaBEHCTBA.
DopMyIIUPOBATH TEOPEMBI 0
PaBHOCHIIBHOM npeoOpa3zoBaHUU
Jorapu(MUYECKUX  yYpaBHEHUU W
HEPABCHCTB. Pematp
jJorapu(MUYEcCKue  ypaBHEHUS U
HEPABEHCTBA. DopmMynUpOBaThH

OTIpEeJIeICHHs] Yuciia €, HaTypalbHOTO
norapudma. Haxomuth mnpou3BOAHBIC
byHKITUH, co/ieprKallux
MOKa3aTeIbHYIO byHKIIHIO,




J0Tapu(PMUYECKYIO byHK1IHIO,
CTEIICHHYIO GyHKIUIO c
JIeMCTBUTEJILHBIM IIOKAa3aTelIeM

I'naBa 2

HNHTerpan u ero npumMeHeHue

18

dopmyIupoBaTh OIIpElIECIICHUE
nepBooOpazHoi PyHKIMH, TeopemMy 00
OCHOBHOM CBOMCTBE IE€pBOOOpA3HOM,
IpaBWJIa HAXOXKJIEHUS MEePBOOOPA3HOM.
Ha ocHoBe Ta0auiisl nepBooOpa3HbIX U
OpaBWJI HAXOXKACHHUS TEPBOOOPA3ZHBIX
HAXOAUTh MEPBOOOPA3HYI0, OOIINIA BUT
NEePBOOOPA3HBIX, HEONPEAECICHHBIM
uHTerpasn. [lo 3akoHy H3MEHEHUs
CKOPOCTH JIBMKEHHS MaTepUaIbHON
TOYKM HaXOAWTh 3aKOH JBUIKEHUS
MaTepUAIBHON TOYKHA. DPOpMYyIIHpOBaAThH
TEOpEMY O CBA3M IIEepBOOOpa3sHONW H
IO KPUBOJIMHEMHONW TpaIleluH.
DopMyIIUPOBATH OIPEJICIICHUE
onpeneneHHoro uurerpana. Menons3ys

bopmyy Hprorona-Jleitoauna,
HAXOJUTh ONPEJCICHHBIA HMHTErpall,
IIJIOIIA TN dburyp, OTrpaHUYEHHBIX
JJAHHBIMM ~ JUHUAMHU.  Vcrojbp30BaTh
OTIpeICIICHHBIN HHTErpa IS
HAXOXKJIEHUS 00BEMOB TEI, B

YaCTHOCTH 0OBEMOB TEJI BPAIICHUS

IIpencraBineHre 0 COLMAIBHBIX HOPMax
u paBHIIaxX MEKITHYHOCTHBIX
OTHOIIIEHUH B KOJJIEKTHUBE, TOTOBHOCTH K
pa3zHooOpa3HOH COBMECTHOM
eI TEIIbHOCTH npu BBIIIOJIHEHU U
y4eOHBIX, [I03HABaTEILHBIX  3ajad4,
BBITIOJTHEHUN DKCIIEPUMEHTOB, CO3JIaHHH
y4eOHBIX IIPOCKTOB. Bocrmranue
WHTEpeca K OOY4YeHHI0O H ITO3HAHHMIO,
J0003HATEJILHOCTH,  T'OTOBHOCTH U
CIIOCOOHOCTH K camMoo0pa3oBaHUIO,
HCCIIEN0BATEILCKON  ESTEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH
U YPOBHS OOYUYCHHS B JaIbHCHILICM.




I';maBa
quciaa

3

Komriutekcurie

14

dopmynupoBaTh OIIpeIETICHMUS
KOMILJIEKCHOTO qucia,
apu(pMETUIECKUX NENCTBUI C
KOMILJIEKCHBIMU YHCIIaMH,

JNEUCTBUTEJILHOM MW MHHMOM 4YacTel
KOMIUIEKCHOTO 4YHCJIa, aJre0Opandeckomn
¢hopMBI 3alMCH KOMILJIEKCHOTO 4YHCJIa,
MOJYJISI KOMIUIEKCHOTO YMCJIa WU €ro

apryMeHTa, CONPSIKEHHBIX
KOMILUJICKCHBIX ~ 4HCEl.  BBINOIHATH
apudmeTnueckue JTEeUCTBUS c

KOMIUIEKCHBIMHA 4uciaaMu. HaxoauThb
JICUCTBUTEIIPHYI0O W MHHUMYK YacTH
KOMILIEKCHOT'O YyHcIIa, MOJTyJIb
KOMILJICKCHOTO YHCJIa U €r0 apryMEHT,
KOMIUIEKCHOE YHCJIO, COMNPSIKEHHOE K
JTAaHHOMY. DopMyJIUPOBATH
oIpeJieJICHUE TPUTOHOMETPHUYECKOM
(GhOopMBI 3allMCH KOMIUICKCHOI'O YHCIIA.
N3o00pakaTh KOMIUICKCHBIC YHCIIAa Ha
KOMIUIEKCHOW ILIOCKOCTH. Haxomuts

KOMIUIEKCHYIO ~ KOOpPAHHATY  YHCIIA.
[IpencTaBisaTh KOMILICKCHOE YHCIIO B
TPUTOHOMETPHUUISCKOI dbopwme.

BBIOMHATE yMHOXKEHUE, JEICHHE W
BO3BEJCHHEC B HATypaJIbHYIO CTEIICHb
KOMIUICKCHBIX UHCEJ, 3allMCaHHBIX B
TPUTOHOMETPUUYECKON dbopwme.

BocnuTtanue HKOJOTHYECKH
1eaecoo0pa3HOro OTHOILICHUS K PUPOJIC
KaK MCTOYHUKY KU3HU Ha 3eMJI€, OCHOBE

ee CYIIIECTBOBAHUS, [IOHUMAaHUS
IIEHHOCTH 3J0pPOBOTO U 0O€30IacHOro
oOpaza KU3HH, OTBETCTBEHHOTO
OTHOIIIECHUS K COOCTBEHHOMY
buznuecKkoMy " TICUXUYECKOMY
3JI0POBBIO, OCO3HaHMS [IEHHOCTH
coOmoneHus:  mpaBuid  0€30MacHOro
MOBE/ICHUS MPU pabOTe ¢ BEIISCTBAMU, a
TaKkKe B CHTyallUsAX, YIPOXKAIOIIUX

3A0POBBIO U JKU3HU J'II-O,)I@fI.




[IpuMeHsATh KOMIUIEKCHBIE 4YHUCHa JIs
perieHus: anreOpanyeckux ypaBHEHU,
B YaCTHOCTH, KBaIPATHBIX YPABHEHUI C
NEeUCTBUTEIBLHBIMU KO3 DUITUEHTaMU U
OTPULIATEIHHBIM JTUCKPUMUHAHTOM.
®opmynupoBaTh OCHOBHYIO TEOPEMY
anreopsol.

I'naBa 4

DJIEMEHTHI
BEPOSITHOCTEN

TEOPUU

25

dopMyIupoBaTh OTpeIeIIeHHUS
HECOBMECTHBIX COOBITUM, OOBETUHECHUS
U TiepeceueHust COOBITUMN, TOMOJHCHUS
COOBITHS. Ucnonb3ys bopmyny
BEPOSITHOCTH  OOBEAWMHEHUS  JIBYX
HECOBMECTHBIX COOBITHH, (opmyiy,
CBSA3BIBAIOIIY IO BEPOSATHOCTHU
o0ObeIMHEHUsI M TIepecedeHust ABYyX

coObITHH,  QopMyTy  BEpOSITHOCTH
JIOTIOJTHEHUSI ~ COOBITHS,  HAXOJWTH
BEPOSITHOCTH COOBITHIA.

dopmynHupoBaTh OTIpeICTICHUS

3aBUCUMBIX M HE3aBUCHMBIX COOBITHA,
YCJIOBHOM BEpOATHOCTH. Hcrnonb3ys
TEOPEMBI O BEPOSTHOCTH IE€PECCUCHUS
JIByX 3aBUCUMBIX M HE3aBUCHUMBIX
COOBITHH, TEOpEeMY O BEPOSITHOCTH
IepeceueHus HECKOJIbKUX

HE3aBUCHUMBIX  COOBITMH, HaXOIUTh

CrpemiicHHE K B3aMMOIIOHUMAHHUIO H
B3aMMOIIOMOIII B TIPOIIECCE  ITOM
y4eOHOW  JIeATEIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE IOBEJCHUEC U IMOCTYIKH
CBOMX TOBapHILCH c ITO3ULIN U
HPABCTBEHHBIX U TIPABOBBIX HOPM C
y4eTOM OCO3HAHHUS IIOCJICICTBUH
MOCTYTIKOB. Oco3Hanus IIEHHOCTH
’KH3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K
CBOEMY  3JIOpPOBbIO, YCTAaHOBKM  Ha
3I0POBBIM  00pa3 KU3HH, OCO3HAHMUS
MOCJICJACTBUA WM HENPHUATHS BPEIHBIX
MIPUBBIYCK, HEOOXOANMOCTH
coOJIIOICHUsT TIpaBUl  OE30MaCHOCTH B
OBITY U peaibHOU KU3HH.




BEPOATHOCTU cOObITUN. Pacmno3naBaTh
BEPOSATHOCTHBIE JKCIIEpUMEHTHI,
ONIMCHIBAEMBIE € IIOMOILIBK)  CXEMBI
bepnymumn.  Haxomute  BepOATHOCTH
COOBITHS, COCTOSIIETO B TOM, YTO B

cxXeme bepuynnu YCIIEXOM
3aBEPIIMTHCA  JAHHOE  KOJHUYECTBO
VICTIBITAHUH. DopmMynupoBaTh
OIPENICIIEHUS] CIyYalHOU BEJIIMYUHBI U
e€  MHOXkecTBa  3HadeHuu. s
CIIy4YallHOM BEIIMYMHBI C KOHEYHBIM
MHO>KE€CTBOM 3HAYEHUU
dbopmMyITUpOBaThH oTIpeIeTICHHUSI

pacupeniesicHus] CIIy4YallHOW BEJUYWHBI
U €€ MareMaTU4eCKOro OXHJIaHUS.
Haxonute mMaTremaTmyeckoe OKuaaHue
CIIy4alHOMN BEJIMYMHBI o eé
pacnpeneieHuro. Hcnonb3oBaTh
BBIBOJIBI TEOPUM  BEPOATHOCTEH B
3a7ja4yax C IPAKTUYECKUM >KU3HEHHBIM
CoZEpKAHUEM

I'maBa 5

IToBTOpEHUE
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[lonmynsipusanuss  MO3HABaTEIbHOU U
WH(OPMAITMOHHONW KYJIBTYPHI, B TOM
YUCJIE€  HABBIKOB  CAMOCTOSITEJIBHOM
paboTel ¢  y4eOHBIMHM  TEKCTaMH,
CIIPABOYHOU JIUTEPATYPOM, JOCTYHHBIMHU
TEXHUYECKUMU cpeacTBaMu




MH(OPMAIIMOHHBIX TEXHOJIOTUH.
Pa3BuTtue 53KOIOTMYECKOr0 MBILIIJICHMUS,
YMEHUSI  pPYKOBOJACTBOBATHCS UM B
[I03HABATEJIbHONW, KOMMYHMKAaTUBHOU U
COLMAJIBHOM IIPAKTHUKE.

Monyas «I'eomeTpusp»

Ne | Conep:xkanue KonnuyecTtBo | XapakTepucTHKAa OCHOBHBIX BH/I0B
y4eOHOro 4ACOB AeSITeIbHOCTH YYeHHKa (HA YpOBHe
MarTepuaJia Y4eOHBbIX 1eHCTBH)
['maBa 1 16 OnuceiBaTh TOHATHS: TPSAMOYTOJibHAs | BocmuTaHue 1EHHOCTHOTO OTHOIICHHS K
KoopauHaThi H  BEKTODbI CUCTEMa KOOpJIMHAT B MPOCTPAHCTBE, | OTEYECTBEHHOMY KYJIBTYPHOMY,
. KOOpJUHATHI TOYKH, BEKTOP, | ICTOPUYECKOMY M HAyYHOMY HACIIEUIO,
COHAMpPABJIEHHbIE W TMPOTUBOIONOXKHO | IOHUMAasi 3HAYEHUS MAaTeMaTUKH B
HaIpaBJICHHbIE BEKTOPBI, | )KU3HU COBPEMEHHOIO oO1ecTsna,
napajieIbHbIA  TIEPEHOC Ha BEKTOp, | CIIOCOOHOCTH  BJIAJE€Th  JIOCTOBEPHOM
CymMMa BEKTOpOB, 0a3uc, KOOpJAWHATHI | HHpOpMaIuen 0 MepeI0BBIX

BEKTOpa B 0a3uce, TOMOTETHS C
Ko PUIIMEeHTOM paBHBIM K, yromu
MEXIy BekTopamMu. DopMyIupoBaTh
oTpeieNIeHUsI: KOJUTHHEAPHBIX
BEKTOPOB, PaBHBIX BEKTOPOB,
KOMIUIAaHAPHBIX ~ BEKTOPOB, Pa3HOCTHU
BEKTOPOB, IPOTHUBOMOJIOKHBIX
BEKTOPOB, TMPOW3BEICHUS BEKTOpa U

JOCTIDKEHUAX U OTKPBITUSX MHUPOBON U
OTE€YECCTBECHHOM MaTeMaTHKH,
3aMHTEPECOBAHHOCTH B HAyYHBIX
3HaHMSIX 00 yCTpOiiCTBE MHUpa W
oO1iecTna. [Honynsapuzanus
NpeACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOIBI,
B3aMMOCBSI3X YEJIOBEKa C MPUPOJHOU




YHClla, CKAISIPHOE MPOU3BEJECHUE ABYX
BEKTOPOB, ypaBHEHUE burypsl.
dopMyIupoBaTh  CBOWCTBA: CYMMBI
BEKTOPOB, YMHOXKEHHS BEKTOpa Ha
YHCIIO, TOMOTETHH, CKaJIIPHOTO
npousBenieHus. Jloka3piBaTh (POPMYIIBIL:
pacCTOSIHUSI MEXAY JTBYMS TOYKaMH (C
3aIaHHBIMU KOOpJIMHATaMHu ),
KOOpJAWHAT CepeIUHbI OTpe3Ka,
KOOpJIMHAT TOYKH, JESAIIEH OTPE30K B
JAHHOM  OTHOIIICHWH,  KOOPJWHAT
CyMMBI U  Pa3HOCTH  BEKTOPOB,
CKISIPHOTO  TMPOMU3BEJCHUS]  JIBYX
BEKTOPOB, JUJII BBIUYMCIECHUS KOCHHYyCa
yria MeEXIy JABYMSI HEHYJIEBBIMU
BEKTOPAMH, PACCTOSIHUS OT TOYKH 10
MJIOCKOCTH. ®opMyIMpOBaThH "
JIOKa3bIBaTh TEOPEMBI: O KOOpPAWHATAX
BEKTOpa (IIpU 3aJaHHBIX KOOpPJAMHATAX
€ro Hayaja W KOHI[a), O KOJUIMHEapHbBIX
BEKTOpaX, O KOMIUIAHAPHBIX BEKTOPaX,
O pa3lOKEHHH BEKTOpa IO TpeM
HEKOMIUTAaHAPHBIM BEKTOpaM, 0
CKQJISIPHOM MIPOU3BEICHU U JIBYX
NEPIEHAUKYISIPHBIX ~ BEKTOPOB, 00
YPaBHEHUH IUIOCKOCTH, O BEKTOpE
NEePHEHIUKYIIPHOM JTAHHOMU
mi0ockoCcTH. [IpUMEHSTh U3y4YEHHBIE

Cpellor, O pOJIM MAaTEMATUKHU B MIO3HAHUU
3aKOHOMEPHOCTEM.




OnpeeNeHus, TeopeMbl U (HOpPMYIBl K
pELIEHUIO 3a1a4

I'naBa 2

Tena BpameHus

29

[IpencrasineHue o conuanbHbIX HOpMax U
NpaBWIIaX MEKIMYHOCTHBIX OTHOIICHHUN
B KOJIJIEKTHUBE, TOTOBHOCTH K
pa3HO0Opa3HOU COBMECTHOH
JEATEIILHOCTH npu BBIIIOJIHEHU U
yUeOHBIX, I103HaBaTENLHBIX 3ajad,
BBITIOJTHEHUN DKCIIEPUMEHTOB, CO3JIaHUH
y4eOHBIX IIPOCKTOB. Bocmuranne
UHTEpeca K OOYUYEHHWIO W ITO3HAHHIO,
J110003HATEIHLHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caM0oOpa3oBaHUIO,
HCCIIEN0OBATENLCKON  JEITEILHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH H
YPOBHSI 00yUYeHUS B JaIbHCHIIIEM.

Bocnuranue KOMMYHHUKAaTUBHOU
KOMIIETEHTHOCTH B 0OIIECTBEHHO
MOJIC3HOM, y4eOHO —
UCCJIEeIOBATEIbCKOM,  TBOPYECKOM |
JIpYruX BUJAX JEATEIbHOCTHU;, HWHTEpeca
K MPaKTUYECKOMY M3Y4YeHUI0 Ipodeccuii
U TpyJa pa3Iu4yHOro poja, B TOM YHUCIE
HA OCHOBE TPUMEHEHMSI MPEIMETHBIX
3HAHUH, OCO3HAHHOI'O BbIOOpA
WHIUBUIYaTbHON TPaeKTOPUH
NPOJOJDKEHUsI 00pa3oBaHUs C Y4YETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K MaTeMaTHKe, OOIIECTBEHHBIX
MHTEPECOB U MOTpeOHOCTEH

I'naBa 3 O0OBEMBI TEIL.
[Tnomanpk cheps

17

CrtpemieHue K B3aMMOIIOHUMAaHUIO U
B3aMMOIIOMOIIIM B TIpoOIlEcCe  ITOU
y4eOHOW  JeATEeNIbHOCTH, T'OTOBHOCTH
OIICHUBATh CBOE IOBEJACHHUE M TMOCTYIKH
CBOMX TOBapUILEH Cc MO3ULAHA
HPAaBCTBEHHBIX W TIPAaBOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCJICICTBUI
MTOCTYMKOB. Oco3Hanus LIEHHOCTH
J)KM3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY  3JIOpOBbIO, YCTAHOBKM  Ha

[IpeacTaBneHre O COLMAIBHBIX HOpPMax
u npaBuiiax MEKIMYHOCTHBIX
OTHOLIEHUW B KOJUJIEKTHBE, TOTOBHOCTH K
pasHooOpa3HOU COBMECTHOM
JIESTETBHOCTH npu BBITIOJIHEHU U
yu4eOHBIX,  TO3HABaTEJIbHBIX  3ajad,
BBITIOJIHEHUU 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB,




3MI0POBBIM  O0pa3 >KHU3HU, OCO3HAHUS
MOCTICACTBUA ¥ HENPHUATHS BPEIHBIX
NPUBBIYEK, HEOOXOUMOCTH COOIOACHHUS
npaBwil  0€30MacHOCTH B OBITY U
pEaNbHOU KU3HU.

I'naBa 4 IloBTOpeHue

[lonmynspuszanus  IO3HABATENBbHOW U
UH(POPMAIIMOHHON  KYJIbTYpbl, B TOM
qyucie HAaBBIKOB CaMOCTOSITEIIbHON
paboThl ¢ y4yeOHBIMU  TEKCTaMH,
CIIPaBOYHOW JIUTEPATYPOU, JOCTYIIHBIMU
TEXHUYECKUMU cpeacTsamu
UH(OPMAIIMOHHBIX TE€XHOJIOTUH.
Pa3Butre 5KOJI0rMYECKOro MBILIICHMUS,
YMEHUA  PYKOBOACTBOBATBCA UM B
[I03HABATEIIbHOM, KOMMYHHMKAaTUBHOM H
COLIMAIbHOM IIPAKTHKE.

CtpemiieHHe K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIM B TIpOLEcCe  ATOH
y4eOHOUM  JeATENIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHUE U MOCTYINKU

CBOHUX TOBapI/ILLleﬁ C O3
HPaBCTBCHHBIX W TIIPABOBbBIX HOPpM C
YUCTOM OCO3HaHHUA HOCJ'IG,HCTBI/Iﬁ
IMOCTYIIKOB




VY4eOHO-METOINYECKUE CPEACTBA 00YUECHHUS

1.

MaremaTuka: anredpa ¥ Hadajga MaTeMaTHYECKOrO aHalM3a, reoMeTpus. Anredpa W Hadajga MaTeMaTHYECKOIO aHAJIN3a.
VYrinyonéuueiii ypoBenb:10 knacc: yuebnuk / A. I'. Mep3nsak, . A. Homuposckuii,B. M. IlonskoB. — M.: Benrana-
I'pad,2020.

Matemartuka: anreOpa U Hadajga MaTEMaTHYECKOTO aHaJIM3a, reoMeTpus. AireOpa U Hadajla MaTeMaTHYECKOTO aHaJIN3a.
VYrinyonéuueiii ypoBenb:11 knace: yueonuk / A. I'. Mepansik, . A. Homuposckuid,B. M. TonsikoB. — M.: Benrana-I'pad,
2020.

Marematuka: anredpa U Hayaja MaTeMaTHYECKOr0 aHaIn3a, reoMeTpus. Anredpa u Havalla MaTeMaTU4YecKoro ananuza: 10
knacc: meroandeckoe mnocooue. /bynko E.B., MepsnakA.I'., Homuporckuit/[.A., TlomounckuiiB.b.,u np.—M.:Benrtana-
I'pad,2019.

MaremaTuka: anrebpa U Hayajla MaTeMaTUYECKOr0 aHaliu3a, reoMeTpus. Anredpa U Hayajga MmaTemMaTudeckoro aHanmza: 11
kiacc: meroandeckoe mnocooue. / bymnko E.B., Mepsnak A. I'., Homuposckuii JI. A., Ilomonckuit B. b., u ap. — M.:
Benrana-I'pad, 2019. — c.: ui.

MaremaTtuka: anredpa M Hayalla MAaTEMaTHYECKOro aHaliu3a, TeoMeTpus. Airedpa W Hayajla MaTeMaTHYECKOro aHallu3a:
auaaKkTudeckue matepuainbl: 10 kimacc: mocoOue i ydamuxcsi oOmeoOpazoBareiabHbIX opranuzanuii / A.I'. Mep3sik,
B.b. ITonouckuii, E.M. Pabunosuu, M. C. Axup. — M.: Benrana-I'pad, 2019. — 176c¢.

MaremaTuka: anreOpa ¥ Hadalla MaTeMaTHYECKOr0 aHajau3a, reoMeTpus. AlreOpa ¥ Havajla MaTeMaTHYECKOTO aHalln3a:
TUIaKTHYecKue Marepuanbl: 11 kimacc: mocobue mig ydammxcs: oOmeoopa3oBaTenbHbIX opranu3aiuii / A.I'. Mep3isk,
B.b. ITonouckuii, E.M. Pabunosuu, M. C. Skup. — M.: Benrana-I'pag, 2019. — 176c¢.

http://www.ed.gov.ru Caiit MunuctepctBa odpa3zoBanus PO.

http://www.obrnadzor.gov.ru/attestat/ ®enepanphHas ciayx0a 1Mo Hag3opy B cdepe oOpa3zoBaHus (TOCyaapCTBEHHAS
UTOT'OBAasl ATTECTAIHS TKOJIBHUKOB).

http://www.prosv.ru caiit uznarensctBa «lIpocBemenue» (pyopuka «Marematukay).



10.http://www.edu.ru ueHTpaJbHBI 00pa30BaTENbHBIA MOPTAJ, COJAEPKUT HOPMATUBHBIE JIOKYMEHThl MuUHUCTEPCTBA,
CTaHJAPThI, HH)OPMAILIHIO O TPOBEACHHUE IKCIICPUMEHTA.

11.http://www.ed.gov.ru Ha caiiTe mpeacTraBieHa HOpMaTUBHAsE 0a3a: B XpPOHOJIOTUYECKOM IMOPSIKE PACIIONIOKEHBI 3aKOHBI,
yKa3bl, KOTOPBIE KacaloTCs Kak OOIINX BOIMPOCOB 00Opa30BaHUs TaK M Pa3HBIX HAMPABICHUN MOJACPHU3AITIH.

12 http://www.ege.edu.ru cepep nnpopmanmoHHoM noaaepx ku EAMHOro rocy1apcTBEHHOIO SK3aMeHa.

13.http://www.intellecctntre.ru caiiT uznarenscta « utemiext - LleHTp» coaepkut yueOHO-TpEeHUPOBOYHbIE MAaTepUaIbl JIJIs
noarotoBku k EI'D mo maremaTtnke, COOPHUKHM TECTOBBIX 3aaHHIA.

14 http://www.shevkin.ru IIpoext Shevkin.ru. 3agaun MIKOIBHBIX MaTEMATUYECKUX OMUMMHAMA. JIMIaKTUYECKUN MaTepuan K
VMK Hukosnsckoro.

15. https://foxford.ru/teacher-dashboard/school classes/9xn4tr st JONMOJHUTEIBHBIX U TUCTAHIIMOHHBIX 3aHATHH.
16.https://uchi.ru/, s JOMOJHUTENBHBIX W TUCTAHIIMOHHBIX 3aHATHIMA
17.https://education.yandex.ru/lab/classes/132329/lessons/mathematics/

18.complete/ mist TOTOTHUTETBHBIX U TUCTAHIIMOHHBIX 3aHATUH

19.https://ege.sdamgia.ru/ ans nmoaroroBku k EI'D u OI'D
20.https://2035school.ru/expired/5¢79d8d255bc50336¢b6 1819 minst moarotorku r EI'D u OI'D






