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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusa sBasieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEIrO
oO1rero oopa3zoBaHus, Tak Kak 00ecreyuBaeT BO3MOXKHOCTb U3YUECHHS TUCIUTUINH
€CTECTBCHHO-HAYYHOM HAMpPaBICHHOCTH U TPEAMETOB TYMaHUTApHOTO IIMKIIA.
[TockonmpKy  JOTMYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe TpU  H3yYEHUHU
OOy4YarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MTOCTPOCHUU IETIOYKH JIOTHUECKUX YTBEPKIACHUH MPHU PEIICHHH T€OMETPUICCKUX
3a/lay, YMEHHE BBIJIBUTaTb M OINPOBEPratb THUIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSl TIPU PEIICHUH 337a4 €CTeCTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHUs mporpaMmMbl yueOHOro Kypea «I'eomeTpus» Ha yriyOinéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYATbHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
W3YyYCHUU TE€OMETPHH, KaK COCTABISIONICH MpeaMeTHOI obmactu «MaremaTuka u
uHpopMaThKa»  dYepe3  oOecredeHue  BO3MOXXHOCTH  MPHOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JEHCTBUH,
crenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPodheCCUOHATBHOTO
oOpa30oBaHuUsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuopureTHBIME 3aJadyaMu Kypca TE€OMETpHUH Ha YriIyOnEéHHOM YpOBHE,
PaACHIMPSIONINMH ¥ YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEeCTaBICHUS O TEOMETPUU KaK YaCTH MHUPOBOW KYJIbTYpPHI U
dbopMHpOBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIITUX MAaTeMAaTHYECKUX MOJEIIAX, IMO3BOJISIONIMX OINKMCHIBATh W HW3y4YaTh
pa3HbIe SBJICHUS OKPYXKAIOIIETO MUPA, 3HAHUE MIOHATUIHOTO armapara 1o pa3iaeiny
«CtepeoMeTpus» y4eOHOro Kypca reOMeTpuu;

dbopMHupoBaHHEe ~ yMEHHMS ~ BJAJE€Tb  OCHOBHBIMU  MOHSTHUSIMH O

IPOCTPAHCTBEHHBIX (UTYypaX M HMX OCHOBHBIMH CBONCTBaMH, 3HAaHHE TEOPEM,



dbopMyn M yMeHHE UX MPHUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(opMUpOBaHKE YMEHUS pacllO3HABAaTh HA YEPTEXKAX, MOJAECIAX U B pEalbHOM
MUpE MHOTOTPAHHHKM M Tejla BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHYECKHUE
MOJCIIN;

(opMUpOBaHNE TMOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUi, (POPMUpPOBAHME NMOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUH PACCYKICHUN;

(GbopMHpOBaHWE yYMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pElICHUs, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JI0KA3ATEJIbHBIE PACCYKIECHUS B
XO/I€ PELICHHs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKAa3aTEIbCTB  IPHU
000CHOBaHMHU MaTEMAaTUYECKUX YTBEP>KJIEHUHN U POJIM aKCUOMATHKHU B ITPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYaJIbHBIX UM  TBOPYECKHUX
CHOCOOHOCTEN O0yuaromxcs, MO3HaBaTEIbHOW aKTUBHOCTH, MUCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, HUHTEpECca K U3YUEHUIO TEOMETPUU;

¢dopMupoBanue (YHKIMOHAIBHOM IPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHMsI pacro3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU IPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBHUCUMOCTE U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIO0BAHMS IMOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU y4eOHOro kypca «I'eomerpus» B
10-11 kmaccax sBisAOTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHwus», «BeKTopsl UM  KOOpAUHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH

MOHSTUSAMWY», PEICBAHTHBIMH T'€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOy4eHHsS B
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10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKHMX YMEHHUH  pachpeiensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO U 10 Togam oOydenus. Coaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHoil padboueit
POrpaMMbl, paclpeleiEHHbIM IO TojaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM O0yYarOIIHecs
oOpamaiich  HEOAHOKPATHO. JTO  TMO3BOJSET OPraHW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMH M HABBIKAMU IOCJIEI0BATENIBLHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yUYaIOIIUXCsl, PACIIUPSS U yTITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX MpOrpamMM, OOECIeUuTh yriayOnEHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAODKCHUIO H3YyYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydyenue yuebHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OTBOAMUTCS
136 yacos: B 10 knacce — 68 yacoB (2 yaca B Hegento), B 11 kiacce — 68 yacoB (2
gyaca B HEJICJIIO).

COJIEP)KXAHUE OBYUEHUASA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHSTHS  CTEPEOMETpUU. Touka, TpsMas, IIOCKOCTh,
npoctpancTBo. I[loHATHe 00 akcMOMaTHYECKOM MOCTPOEHHH CTEPEOMETPHUU:

AKCHUOMEI CTCPCOMCTPHH U CICACTBUA N3 HUX.



B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IIE€pPECEKaroIInecs,
NapajulelIbHble M CKpeluBaromuecss mnpsmele. [Ipu3HakuM CKpemumBarOmumxcs
npsAMBIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapalIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD IIPSAMON
U 1ulockocTH. [lapamienbHoe M LIEHTPAIbHOE MPOEKTHPOBAHHUE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICJIbHOTO MpOoeKTHUpoBaHUs. W300paxeHue
duryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuieiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’Ap, MapajulelenuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHbIE K IUJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIOHHBIE: PACCTOSHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HAa  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: MPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSIMOM U IJIOCKOCTBIO, ABYTPAaHHBIN
yTOJ1, IMHENHBIN yroj ABYTPAHHOIO yIJia.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIN NapajuieNenuies u ero ceoicrea. [Iupamuaa:
N-yrojpHas MUpamMuaa, NMpaBUjibHas W yceu€HHas nupamuabl. CBoiicTBa pébep u
OOKOBBIX TIpaHEll MNpaBWIbHOM mnHUpamuiabl. [IpaBHJIbHBIE MHOTOTPAaHHUKH:

IIpaBWjibHas IIpU3Ma MW IIpaBUJIbHad IIHpPaMKUJa, IIpaBHIIbHAA TPCYrojbHasd



nupaMyuja W TpaBWIbHBIM TeTpadap, KyO. IIpeacraBieHue o MpaBUIBHBIX
MHOT'OTPAaHHHUKAX: OKTA3IP, JOAEKAdAP U UKOCAIP.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMOW TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIOMIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  MPAaBHJIBHBIX
MHOTOTPaHHUKOB. CHUMMeETpHsT B IPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NPaBUIBHOU
UpaMUIblL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApHBbIE, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[TonsTne kKomiaHapHele BeKTOpbl. IlpaBuno mnapamnenenunena. Teopema o
Pa3JIOKEHUH BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTOopaM. [IpsmoyronbHas
cucTeMa KoopauHaT B TmpocTpaHcTBe. KoopauHaTtel BekTopa. CBf3b MEXIY
KOOpAMHATAMHM BEKTOpPa M KOOPAWMHATAMM TOYEK. YTIOJ MEXIAy BEKTOPaMHU.
CxanisipHOE TPOU3BEJCHUE BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[loHATHS: UIUIMHAPUYECKAs ITOBEPXHOCTh, KOHUYECKAass MOBEPXHOCT,
cepuueckas TOBEPXHOCTb, OOpasyromue mnoBepxHocTed. Tema BpalieHwus:
WIMHAP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, map. BzaumHoe pacmosioxxeHue

cheppl M IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten



BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenunena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM MpU3MBbl, WIMHAPA, NUpaMHUIbl U KOHyca. OO0BEM I1apa M I1apoBOIO
CErMEHTA.

KoMOuHanum Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BnHcaHHas B
WIMHApP, ONHCaHHas oOKojo IuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOIOrpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILLCHHUS.

[Inomaas MOBEPXHOCTH IUIUHIpA, KOHYyCa, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpoctpaHcTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJECH MOBEPXHOCTEH
noo0HbIX (uryp. IlocTpoeHne cedeHMiI MHOTOIPAaHHUKOB W TEJ BpALICHUS:
CeUeHMs] UWIMHApa (MapamieJbHO W MEPHNEHAMKYISIPHO OCH), CEUYECHHs] KOHyca
(mapasienbHbIE OCHOBAHUIO U MPOXOAIIME YePE3 BEPILUHY), CEUECHUs IIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBbIE, COHAIPABICHHBIE W  IPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeCTBUS ¢ BEKTOPAMHU: CI0KEHUE
Y BBIYMTAHHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
IToHsaTEe KOMIUIaHApHBIE BEKTOpHI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3loOKEHMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHbIM  BekTopaM. [IpsMoyrosibHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

J{BMKEHUs] B IPOCTPAHCTBE



JBuxenust mpoctpancTBa. OtoOpaxkenus. J[BHKeHUsS M PaBEHCTBO (UTYD.
Buapl nBrKeHUN: apaJuIeIbHBINA [IEPEHOC, LIEHTPaIbHAs CUMMETPUS, 3€pKaIbHASA

CUMMETPHUSI, TOBOPOT BOKPYT MPSMOM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3TUUYHBIX CTPYKTYp, SBJICHUH,
MpOIEAYp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI H JIPyroe), yMeHHue
B3aUMOJICUCTBOBATh C COUMAIBHBIMA HWHCTUTYTAMU B COOTBETCTBUU C WX
(GYHKIUSAMHA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MIPOLJIOMY U HACTOSIIEMY POCCUMCKOW MAaTEMaTHMKH, LIEHHOCTHOE OTHOLICHHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHXKEHUUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHUHCKOTO Haponaa, chopMUPOBAaHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C IPAKTUYECKUM
[IPUMEHECHUEM JOCTHKEHUNW HAYKM U JIESITEIBbHOCTBIO YUYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:



ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHUKY MAaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUH, PACCyKICHUN, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocnuTaHHe:

cOPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasza KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/IOPOBbIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIbIXa, peryisipHas (pusnueckas akTUBHOCTD), (PU3UYECKOE COBEPILIEHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHON E€ATETBbHOCTBIO;

6) TpyaoBoe BociMTaHueE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbIM  chepaM  TPOPECCHOHATIBHOM  NESTEIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW U €€ TNPUWIOKEHUSIMH, YMEHHE COBEpILIaTb OCO3HAHHBIA BHIOOD
Oyaymeil npodeccuu U peaan3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTH K  MareMaTHUYeCKOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJbTYypbl, TIOHHMaHUE BIUSHUS
COLIMAJIBHO-?PKOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJIHON U COLMATIBHOM
Cpelbl, OCO3HAHME III00AIBHOTO XapaKTepa HKOJIOTHYECKUX POoOsieM, OprUeHTALHs
Ha TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHMM JUIsl pemieHus 3afgad B 00JacTh
OKpYXarolenl cpefpl, IMJIaHUPOBAHUE TMOCTYNKOB U OIEHKA HMX BO3MOKHBIX
MOCIICICTBUUN JIJI1 OKPYIKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NPAaKTHKH, MOHUMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEUYECKON MAesTeNbHOCTH, STaloB €€

pasBUTHUA W 3HAYUMOCTHU [JIsI pasBUTUA HUBWIM3AlHH, OBJAACHUC S3BIKOM
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MaT€MaTUKM ¥ MaTeMaTU4YeCKOW KYJIbTypOHM KakK CpPEACTBOM IIO3HAHUS MHMpa,
TOTOBHOCTh OCYILECTBJISATh IHPOEKTHYI0 U HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBISIT M XApaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUW MEXAYy TMOHATUIMH, (HOPMYITUPOBAThH
OINpEJENICHHS MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KJAacCU(HUKaAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPeoOpa3oBBIBaTh  CYXKIICHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHHSX, MpEiaraTh KPUTCPUU JUIS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIpPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIbI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amadnd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIIUM C  Yy4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (PUKCHPYIOIIHE  MPOTHUBOpEYHe,  MpoljeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMMOTE3Y, ApryMEHTHUPOBATH

CBOIO IMO3UIIHUIO, MHCHUC,
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MPOBOJIUTH CAMOCTOSITEIIBHO CINIAHUPOBAHHBIA SKCTICPUMEHT, UCCIIEOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, SBIICHHUS, TIPOIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXITy 00bEKTaMH, SIBIICHUSIMHU, IIPOIIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUS, WCCJICIOBAHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoIecca, a TakKe BBIIBUTATh
MPEATNOJIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1auu;

BEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IWYHBIX BHUJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPHPOBAaTh HWH(POPMAIIUIO, TPEJACTABIATh €€ B Pa3IMUHBIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSTEITLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

Oo0uenue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
IeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W TNMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJY PEIICHHS 3aadH,
KOMMEHTHUPOBATH MOJYICHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXITacMOH TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAICJICHHBIE Ha TIOUCK
pEIIeHMs, COIMOCTABIATh CBOM CYXICHUS C CYXISHUSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy)XKHUBaTh Pa3MYUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH (dopme

bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
11



MPEACTABIATh PE3YIAbTATHl PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIIEIOBaHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3eHTAllUU U OCOOEHHOCTEHN ayIUTOPHUHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/layu, BIOUpaTh CIOCOO pElIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIEThH
criocobamMu caMOIPOBEPKHU, CAMOKOHTPOJISL TpoIlecca W pe3ysibTaTa peIieHus
MaTeMaTU4YECKOU 3aa4H;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, TAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSCHITH TPUUNHBI
JIOCTIDKEHUS WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUAYAIbHOU
paboThl mNpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATH I€Jb COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThl, paclpenessTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX HAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPynmoBbIX ¢opMax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» W WHBIE), BBHINOJHATH CBOIO 4YacTh pabOTBHl W

KOOpOAWMHUPOBATL CBOH ,Z[CﬁCTBHH C JApyruMHM 4YJIC€HaMHM KOMaHJbl, OLCHHNBATbH
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KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM

Y4aCTHHUKaMHU B33HMOI[€§ICTBHH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiaacca o0yyaronuiicss HAy4uTCs:

CBO6OI[HO OIICPHUPOBATE OCHOBHBLIMU IIOHATHAMH CTCPCOMCTPHH IIPU

PCIICHUH 3a1a4 U ITPOBCACHUU MATCMATHYICCKHUX paCCY}KI[GHHﬁ;

INPUMCHATb aKCHOMBI CTCPCOMCTPHUU M CIICACTBHUA M3 HUX IIPpU PCIICHHUHN

TCOMCTPHUUCCKHUX 3a/1aq,

KJIaCCI/I(l)I/II_[HpOBaTI) B3daMMHOC PACIIOJOKCHHUC IIPAMBIX B IIPOCTPAHCTBC,

IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

CBOOOJIHO ONEpUpOBaTh IOHATHUSMH, CBS3aHHBIMU C YIJlaMd B
IIPOCTPAHCTBE: MEXAY IMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPIMOU U

TJIOCKOCTBIO;
CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOIPaHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUAbl MHOTOTPAHHUKOB (IIpU3Ma,

nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

KJ'IaCCI/I(l)I/IHI/IpOBaTB MHOT'OI'paHHHKH, BBI6I/Ipa$[ OCHOBAaHUs JIIA

KJIacCU(UKAIINH,

CBO60,21HO OIICPUPOBATDH ITOHATUAMU, CBs3aHHBIMHU C CCUCHHUEM

MHOTI'OI'PaHHHUKOB IINIOCKOCTBIO,

BBITIOJTHSTH napajiiebHOE, [EHTPaJIbHOE U OpPTOTOHATLHOE
MPOCKTUPOBaHKUE (UTYP HA TIJIOCKOCTH, BBITIOJHATH W300pakeHus puryp

Ha IMIOCKOCTH,
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CTPOUTH CEYEHUS MHOTOIPAHHMKOB PAa3jIMYHBIMA METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:

BHUJI CBEPXY, COOKY, CHU3Y;

BBIYHCJIATH IIomaaun HOBerHOCTeﬁ MHOT'OI'PaHHHUKOB (HpI/IBMa,

nupamuzia), FeOMETPUUYECKUX TEJ ¢ TpUMEHEHUuEM hopmy;

CBO6OI[HO OIICPUPOBATHL INOHATHUAMHU:. CUMMCTPUA B IIPOCTPAHCTBEC, LICHTD,

OCh U IINIOCKOCTh CUMMCTPHH,

CBO6OI[HO OIICPHUPOBATL IIOHATHUAMHU, COOTBCTCTBYIOIIIMMH BCKTOpAM H

KoopauHaTaM B ITPOCTPAHCTBC,
BBIIIOJIHATD I[CﬁCTBHH HaJa BCKTOpaMH,

IPUMEHATh IIOJYYEHHbIE 3HAHMS Ha [PAKTHKE: CpPaBHUBaTbh U
aHAJIM3UPOBAaTh PEABHBIE CUTYallMH, IPUMEHATh M3yYEHHbBIEC NOHATHUS B
mpolecce TIOMCKa pelIeHUuss MaTeMaThyecku CcQOopMyJIHpPOBAHHOM
npo6JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYyallUd Ha fA3BIKE TI'€OMETPHH,
UCCIIEN0BATh MTOCTPOEHHBIE MOJENH C HCIOJIB30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pemarb MPaKTUYECKHUE 3a]layM,

CBA3AaHHBIC C HAXOKIACHUCM I'COMCTPHUUCCKHUX BCIIMYNH,

HMCTb IIPCACTABJICHUA 00 OCHOBHBIX JTamax pa3BUTHA T'COMCTPHUH KaK

COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca oGyyaronuiicss HayquTcs:

CBOOOJIHO OMNEPUPOBATh TMOHATHSAMH, CBSI3aHHBIMH C ITUIMHIAPUYECKOMH,
KOHMYECKOW U chepruyecKol TMOBEPXHOCTIMHU, OOBSICHITH CIOCOOBI

IMMOJIYUYCHUAA,

OIICpUPOBATH IMOHATHUAMHU, CBA3AHHBIMU C TCJIaMU BPAIlCHUA: TUIUHAPOM,

KOHYyCOM, c(pepoii u mapowm;
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pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u

OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;
KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHUE CHEPHI U MIOCKOCTH;

BBIYUCIIATh BEIMYUHBI JJIEMEHTOB MHOIOIPDAaHHUKOB W TEJ BpallCHUs,
O00BEMBI U TUIOIIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpallleHUs,

r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOopMYyIT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOMHALIUSIMU TeNl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B chepy u
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO

BpaIlCHUS;

BBIYHCIIATh COOTHOIICHUS MCIKAY IJIOIIAAAMMA HOBCpXHOCTeﬁ 1 00bEMaMH

ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IIOCKHUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,

CHH3Y, CTPOUTHb CCUCHUS TCII BPAILLICHUA

U3BJIEKAaTh, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBaTh HH(MOpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha

YepTeKax U PUCYHKAX;
CBOOOJIHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATH OTIEpaIliy Ha/l BEKTOPAMH;

CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUCHHS LUIUHJIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHsI KOHyca (apaijieibHbie

OCHOBAHMIO Y MPOXOJSIINE Yepe3 BEPILIMHY ), CEUEHUS 11apa;

HCIIOJBb30BaTh MCTOAbI IMOCTPOCHHA CCUCHUM: METOHO CJICA0B, MCTOA

BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIEH MIIOCKOCTH;
15



A0Ka3bIBaTb ITCOMCTPHUICCKUC YTBCPIKICHUAA,

MNPpUMCHATb I'COMCTPUYCCKHUC (I)&KTBI L peICHUA CTCPCOMCTPHUYCCKUX
3aJia4, MNIpcaArojIararommx HCECKOJIBKO HIaroB pCmicHus, C€CJIU YCIOBHUA

MIPUMEHEHUS 3aJ1aHbI B SIBHOU u HESIBHOU dbopwme.

16



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI KonTpoabHbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
BBenenue B ctepeoMeTpuio 5 https://resh.edu.ru/
[TapajuteIbHOCTD NMPSAMBIX U IIJIOCKOCTEN 19 1 https://resh.edu.ru/
[TeprieHAUKYISIPHOCTD MPSIMBIX U
3 pricHA vy p P 20 1 https://resh.edu.ru/
IUIOCKOCTEM B IMPOCTPAHCTBE
6 MHororpaHHUKH 15 1 https://resh.edu.ru/
IToBTOpEHHNE, 0000IIICHNE U
8 P H . 9 1 https://resh.edu.ru/
CHUCTEMATHU3ALMs] 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne n/nn HauMeHoBaHue pa3iesioB M TeM NPOrPaMMBbI Koutpoabubie  [IpakTuueckue (undposbie)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
1 [ToBTOpenue uzyuenHoro B 10 kacce 6 https:/resh.edu.ru/
2 HunuHap, KOHyC, map 14 1 https://resh.edu.ru/
3 OO0BEMBI TC 16 1 https://resh.edu.ru/
4 BekTopsl B mpocTpaHcTBE 15 1 https://resh.edu.ru/
MeToa KOOpAMHAT B MPOCTPAHCTBE.
5 A PA pocTp 10 1 https://resh.edu.ru/
JIBr>xeHust
IToBTOpEeHME, 0000IICHNE 1
6 p H . 7 1 https://resh.edu.ru/
CHCTEeMaTH3aI1s 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anrebpa M Hayajga MaTeMaTUYECKOrO aHaiu3a, TeOMETpHs.
I'eomerpus, 10-11 xmaccel/ byryzoB B.®., Ilpacomor B.B. monm pemaxnumeit
Canosauuero B.A., AkiimonepHoe oOmiectBo «M3gatensctBo «IIpocBemienue»
Maremaruka: anrebpa W Hauyajga MaTeMaTHYECKOTO aHalu3a, T'€OMETpPHSL.
I'eomerpuss 10-11 wmacc, 6a3oBbIi W yriayOneHHBIA ypoBHH: y4ueOHUK/JI.C.
ArtanacsH, B.®. byry3oBa u np.-11u3n.- Mocksa: [Ipocsenienune, 2023

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

JunakTuueckud ~ maTepuan, METOIMYECKHE  pPEKOMEHAAlWH, MH(PpPOBBIC
o0pa3oBaTeIbHbIE PECYPCHI

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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