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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPATULMUA POCCUUCKOr0 0Opa3oBaHUS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YJarOIINXCS,

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GOpMHpPOBaHUS (DYHKIIMOHATHLHON MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SABJIEHUH W TPOLECCOB PEAIbHOIO0 MHpA, MECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaliuxcsi, a TakKKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX Jis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPH HU3YYCHHH OO0YYaroIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX o0macTsax aesTeapbHOCTH 4enoBeka. OpUEHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OO0BEAUHSAET pa3Hble BUABI Y4eOHOM M TPYIAOBOM AEATEIBLHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH M0 MHOTUM HAMPABICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUA CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JEUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIHHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
CO crneuu@uKoil TeOMETpUH U HEOOXOJUMBbIE Jisi JXU3HMU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpuopuTeTHBIMH 3aJadyaMd  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHue TMpEACTABICHUS O MHOTOTPAHHUKAX W TeJlax BpalllCHUs
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJIAJICHHE METOJAMU PEIICHUs 33a/1ad Ha MOCTPOCHHS HAa HM300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUE yMEHHS  MPOBOIUTH  HECIOXKHBIE  JIOKAa3aTEIbHBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOyyJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHUH, KPUTHIHOCTH MBIIICHUS;



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTANYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBIISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTUBHBIX MPOIIECCOB, MOTHUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPaKTUYECKON JAesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpPaHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHUMN
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHUSI paboueld MporpaMMmbl, pacHpeAei€éHHbBIM IO TrojJaM OOy4YeHus,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYUYaIOMIMUXCS, PACIIUPSST |
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

CBSI3b C PABOYEN MPOI'PAMMOI BOCIIUTAHU S IIKOJIbI
Peanu3anus BOCHHMTATEJBHOI0 NMOTEHIHAJIA YPOKOB reoMeTpuu (ypO4HOUH
AeATeJIbHOCTH, AYAUTOPHBIX 3aHATHI B PAMKaX MaKCHUMAaJILHO J0IYCTUMOM
y4eOHOH HATPY3KH) MpeaycMaTpUBaeT:



-  MAaKCHMMaJIbHOE€  HCIOJb30BaHME BOCIHUTATEJbHBLIX BO3MOXKHOCTEH
co/lep:KaHusl YPOKOB s (opMHUpOBaHHUS y OOYYAKINMXCH POCCHHCKHX
TPAAMIUOHHBIX JYXOBHO-HPABCTBEHHBIX M COIUOKYJbTYPHBIX IEHHOCTEI,
POCCHIICKOT0 HMCTOPUYECKOT0 CO3HAHMST HA OCHOBE HCTOPUYECKOrO
NnpocBenieHns; MoAO0p COOTBETCTBYIOUIEr0 COAEPKAHUSL YPOKOB, 3aJaHHIA,
BCIIOMOTaTe/IbHbIX MAaTEPUAJIOB, MPOOJEeMHBIX CUTYAMH JIs 00CYK/IeHUii;

- BKJIIOYEHHE B COJep:KaHHe YPOKOB IleJIeBbIX OPHEHTHPOB Pe3yJbTATOB
BOCIIMTAHUS, UX Yy4YeT B OMNpedejJeHUU BOCIHMTATEIbHBIX 3a/1a4 YPOKOB,
3aHATHH;

- BBIOOp METOJ0B, METOAUK, TEXHOJOTMH, OKA3LIBAIOIIUX BOCHHUTATEILHOE
BO3/eliCTBHE HA JMYHOCTH B COOTBETCTBHMU C BOCHUTATEJbHBIM H/€AJIOM,
HeJb) W 32]a4aMU BOCIUTAHMS, LEJeBbLIMH OPHEHTHPAMH Pe3yJbTATOB
BOCIIMTAHUS; peajiM3alui0 TMPUOPUTETAa BOCHUTAHUS B  Yy4yeOHOH
NesiTeJIbHOCTH;

- TMpUBJeYeHHe BHUMAHHUA O0yYAKIIMXCA K IEHHOCTHOMY AaCHeKTy
H3y4YaeMbIX HA YPOKax NpeIMeTOB, SIBJEeHMHA U COObLITHI, HHUIMUPOBAHHUE
00Cy’K1eHUil, BbICKA3LIBAHUI CBOEr0 MHEHHsS, BBIPA0OOTKH CBOEro
JIMYHOCTHOTO OTHOIIIEHUS K U3YYaeMbIM COOBLITUSIM, SIBJICHUSIM, JTHIIAM;

-  NpUMeHeHHEe  MHTEePAKTHUBHbBIX  ¢opM  y4deOHOii  pabdorbl  —
HHTEJIEKTYAJIbHBIX, CTUMYJHPYIOIIUX [O3HABATEJbHYK) MOTHBALMIO,
UIPOBBIX METOAMK, NUCKYCCHH, JAONIUX BO3MOKHOCTH NPHOOPECTH ONBIT
BeJleHHSI KOHCTPYKTHBHOIO IHMAJIOra; TPyNIoBOil padoTbl, KOTOPas Y4YHUT
CTPOUTH OTHOLICHHWSI U JAEHCTBOBATH B KOMaH/eE, CIOCOOCTBYeT Pa3BUTHIO
KPUTHYECKOT0 MbIIIJICHHUSA

- moOy:kaeHne oO0y4awIuUXcss co0JI0JaTh HOPMBI NOBeJEeHHs, MNPaBUIA
o0leHNusI €O CBEPCTHHUKAMH M  [eJAaroru4eCKUMHM  padOTHUKaMM,
COOTBETCTBYIOIIHE YKJIAAy WIKOJbI, YCTAHOBJIECHHE W  MOMJAEPKKY
n00po:xeaTeIbHON aTMOChEpPHI;

- OpPraHM3alMI0 HACTABHUYECTBA MOTHBMPOBAHHBIX W 3PYAMPOBAHHBIX
o0yyaromuxcsi HajJg HeyCHeBAKWIIMMH OJHOKJIACCHHKAMHM, B TOM YHCJIE €
0co0bIMH 00pa30BaTeJIbHBIMU MNOTPEOHOCTAMH, AAKIIET0 00y4aKIHMCH
COLMAJIBHO 3HAYNMBbIH ONBIT COTPYIHUYECTBA U B3AaUMHOM MOMOIIIH;

- VHUIUWPOBAHWME W MOJIEPKKY HMCCIEI0BATEIbCKON esiTeJIbHOCTH
o0yyamomuxcsi, IUVIAHUPOBAHME W BbINOJHEHHE WHAMBUAYAJIBHBIX M
rPYNIOBbIX MPOEKTOB BOCIUTATEILHONH HANIPABJIEHHOCTH.

Pe3yabTaTrhl eIMHCTBA Yy4YeOHOM M  BOCHHUTATEJBbHOH JAeSATEJbHOCTH
OTpa:keHbl B pa3sjgesie padoyeil mporpaMmbl «J/IMYHOCTHBIE pe3yJbTAThI
u3ydeHusi ydeOHoro kypca «['eomeTpusi» Ha yYpPOBHe cpeaHero o00mEero
o0pazoBaHus».



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jaBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh IPSAMOUW U INIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaiesaenumnea; NoCTPOCHUE CEeYEHU.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHAUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIAUKYISAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HaKIOHHAs NMPU3MbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nHUpaMuibl. [IpaBuibHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKa’ip U ukocasap. CeyeHust npu3Mbl U TUPAMHUJIBL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM W TMOJHOM MOBEPXHOCTH MPSIMOU IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOHuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, O0Opa3ylolias M OCh; IUIOMIAJb OOKOBOM M TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenumnena u cienctsus u3 He€. OO0bEM HMIMHApA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyiebHOE OCHOBAHUIO W TPOXOJSIEe 4Yepe3 BEPIIHHY), CECUCHUs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienne 3aaad, CBSI3aHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay HNpsIMBIMH U IDIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYAIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTUYECKOMN IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 3J0poBOro U 6€30macHOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHbIC IKU3HEHHBIE IJIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, TMOHMUMAHHEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIICH cpeibl, IUIAHUPOBAHMUS ITOCTYIIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0bOyuaruuxci (0ceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHONICHUH MEXIY NOHATHIMH; (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJIUTEIbHBIE W OTPHUIATENbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BbIBOJBIL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaum, BbICKa3bIBATh MJIEH, HALICJICHHbBIE HA TOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHWs  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CyXkaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvnvle  pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peuieHrus MaTeEMaTUYEeCKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHSTL aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pebpo ABYrpaHHOTO yrja; JUHEWHBIA Yroy ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMujia; IpU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OmnepupoBaTh MOHATHIAMU: CEKYIIasl MJIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XACHUE T€OMETPUUYSCKUX BEJIMYUH 110 00pa3iaM HUiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TTPSIMBIMHU.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY NPIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEHICHUS] CTEPEOMETPUUYECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7a4H, CBS3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUYECKUX BEJIUYHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacnio3naBathk Tena Bpamenus (WIMHAP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOMIGHUSI MEXIY IUIOMIAJIIMU MOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTb CEUCHUS TEJ BPAIICHUS.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEUCTBHUS CHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUWIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMmeHaT, mpocTeiliMe NpPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIC 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATH PEaIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TE€OpEM, arrmapara aareopbl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
HaumenoBan | KojimuecTBo 4acoB JJIeKTPOHHbBIE OcHoOBHbBIE BU/IbI IEATEJIbHOCTH 00YYAIOIIHXCS JlesATeJbHOCTD
Ne | ue paznenoB u Kontpo | Mpaktn | (1uppoBbIe) YYHUTENA € y4eTOM
n/m | Tem Beer JbHbIE yeckue | 00pa3oBaTebHBI nporpaMmmsl
NpPorpamMmbl 0 padoThl | padoThI | € PECYPChI BOCIIMTAHUS
HIKOJIBI
AKTyaau3upoBaTh (HaKkThl ¥ METO/bI [UITAHUMETPHH, -yCTaHOBJICHHE
pEJIeBaHTHBIE TEME. JIOBEPUTEIBHBIX
Iosyyarh mpencTaBIeHUsI O TIPOCTPAHCTBEHHBIX (PHUTYpaXx, OTHOIIEHUH MEXTY
POII 10 xmace pa30upath npocTeiinre npaBuiia H300paKeHUs dTUX QUTYP. MeAarorudecKuM
https://resh.edu.ru | M306paxaTh MpsMyI0 U IUIOCKOCTh HA PHCYHKE. pPabOTHUKOM U
/subject/17/10/ Pacnio3HaBaTh MHOTOTPaHHUKH, TUPAMUIY, KyO, Ha3bIBaTh UX | 00yYarOIIUMHKCS,
MDBHUI 10 kmacc SJIEMEHTEI. CITOCOOCTBYIOTITUX
https://uchebnik. | Jeaars pucyHok Kyda, IHpaMUIBI, HAXOIUTH ONTMOKHU B MTO3UTHBHOMY
mos.ru/catalogue? | HeBepHBIX H300PaKEHHSX. BOCITPHSTHIO
1 Bsenenue B 10 aliases=lesson te | 3HaKOMMTBLCS C CEUEHUSIMH, C METOIOM CIIEI0B; 00yJarOIIMHCS
CTEPEOMETPHUIO mplate,video_less | wmcmonap30BaTh ISt MOCTPOEHHS CEUEHHST METOJ CIIEN0B, KPAaTKO | TpeGoBaHUH 1
on,video&subject | 3amuchIBaTh MIAry IOCTPOEHUS ceueHMs. Pacmo3HaBaTh BHI pocso
program_ids=31 | cedeHus ¥ OTHOIIEHHI, B KOTOPHIX CEYEHHE AETUT pebpa Kyba, | IMeIarornaeckoro
937339,32663023 | HaxomuTh IIOIIaAb ceueHus. Mcmob30BaTh momodue mpu paboTHHKa,
,31937337&class | pemrennu 3a7ay Ha IIOCTPOEHUE CEUEHHIA. MIPUBIICUCHUIO UX
level ids=11,10 | 3HAKOMHTBLCSA ¢ aKCHOMATHYECKAM IIOCTPOEHHEM BHUMAHUSA K
CTEPEOMETPHUH, C AKCHOMAMH CTEPEOMETPHHU H CIICACTBUSAMHE M3 | 00CY)KIaeMoil Ha
HHX. ypoke
MutiocTpUpoOBaTh aKCHOMBI PUCYHKAMH U IPUMEPAMHU U3 uHpopMaIuH,
OKpY’KaroIel 00CTaHOBKU AKTHBU3AIMH
POIII 10 knacc AKTYaJu3upoBaTh (AaKThl U METOBI INIAHUMETPHH, TI03HABATE/IbHOU
https://resh.edu.ru | peneBaHTHBIE TEME, IPOBOANUTH AHAIOTHH. ACATCIIEHOCTH;
[Mpsimble U /subject/17/10/ [TepeuncasiTe BO3MOXHBIE CITOCOOBI PACIIONIOKEHUS IBYX - 00y K ICHHE
IUIOCKOCTH B MBI 10 knacc NPSMBIX B TPOCTPAHCTBE, WILTFOCTPUPOBATh UX HA MPUMEpax. 00y4aroIUXCst
5 MPOCTPAHCTBE. 12 1 https://uchebnik. | /laBaTh onpenesienne CKPEIIMBAIONINXCS TIPSIMBIX, coOmoaTh Ha ypoKe
[NapamensHOC mos.ru/catalogue? | dbopMyIHpoBaTh MPHU3HAK CKPEIINBAIOIIMXCS MPSMbIX H O0LIENIPUHATHIC
Th MPSIMBIX U aliases=lesson_te | mpuMEHSTh €ro Mpu PEmICHUH 3a/1a4. HOPMBI TIOBCAICHHA,
IUIOCKOCTEHN mplate,video_less | Pacno3HaBaTh npu3My, Ha3bIBaTh €€ HIEMEHTHI. TnpaBuia OOIIEHUS CO
on,video&subject | CTpouTh ceueHus MPU3MbI HA TOTOBBIX YePTEkKAX. CTapITMMHU
program_ids=31 | Ilepe4ncJasiTh BO3SMOXHBIE CITIOCOOBI B3aMMHOTO (efarornyecKuMu
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level ids=11,10

pacnoIoKeHHs IPSMON U MIIOCKOCTH B MPOCTPAHCTBE,
MPUBOJUTH COOTBETCTBYIOIINE IPUMEPHI U3 PEANTbHOM KU3HU.
JlaBaThb onpenegeHue NapauieIbHOCTH NPSIMON U INIOCKOCTH.
@opMyJIHPOBATH NPU3HAK MapaJUIEIbHOCTH MPSIMOH U
TJIOCKOCTH, YTBEPKIACHHE O MPSIMOM TepecedeHnst IByX
TJIOCKOCTEH, MPOXOAIIMX Uepe3 MapaiebHbIe IPSIMBIE.
Pematp npaktuueckue 3aaun Ha IOCTPOEHUE CEUEHUN
MHOTI'OrpaHHUKA.

OO0BACHATH ClTyyau B3aUMHOTO PaCIOIOKEHHS MIIOCKOCTEH.
JlaBaTh onpenesieHne apasuieNbHbBIX TIOCKOCTENH;
IIPUBOJIATH IIPUMEPHI U3 PEAIBHOM KU3HU U OKPYKAOLIEN
00CTaHOBKH, WILTIOCTPUPYIOLIHNE MapaIebHOCTh TIOCKOCTEH.
Hcenoap3oBaTh NpH3HAK MapaIeTFHOCTH IBYX IIOCKOCTEH,
CBOICTBA MapaJuIENbHBIX TUIOCKOCTEH NP PEIeHnH 331a4 Ha
MTOCTPOEHHUE.

OO0BACHATH, UTO HA3BIBAETCS MapaJUICIbHBIM
IMPOCKTUPOBAHUEM M KaK BBIITOJHACTCA ITPOCKTUPOBAHUC
(hUryp Ha IIOCKOCTb.

H300pakaTh B IapaJIeIbHON ITPOSKITUH Pa3THIHBIC
TEOMETPUIECKUE (DUTYPHI.

MopaeaupoBaTh peajbHble CUTYallUM Ha S3bIKE [€OMETPUH,
UCCJIE/I0BATh IIOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHUEM
TreOMETPUYECKUX MOHSTUH.

Hcnonb3oBaTh Ipu pEIICHUH 3a/1ad Ha TTOCTPOCHUE CEUEHUI
HOHATHE NapaJlIETbHOCTH, IIPU3HAKU U CBOUCTBA
napajuleNbHbIX IPSMBIX Ha MJIOCKOCTH

[lepnenaukyn
SIPHOCTh
MIPSIMBIX U
MJIOCKOCTEH
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AKTYyaJu3upoBaTh (AaKThl U METOBI INIAHUMETPHH,
peJieBaHTHBIE TeME, IPOBOANTH AHATIOTUH.

O0BbsICHATB, KAKOU yroJl Ha3bIBACTCA YTIIOM MEXKIY
NEPECEKAIOLIMMUCS NMPSIMBIMH, CKPEIIUBAIOIIUMHCS IPSIMBIMH
B IIPOCTPAHCTBE.

JaBaThb onpeaeseHune NEPIECHANKYISIPHBIX MPSMBIX U
PSAMOH, MEPIIEHANKYIISIPHON K TIOCKOCTH.

HaxoauTs yribel MEXAY CKpEIMBAIOIINMUCS IPSIMBIMHU B KyOe
Y TIMpaMUJIe.

IIpuBoguTH NpUMeEPHI U3 PEaNbHON XKU3HU U OKPYKaroUIei
00CTaHOBKH, MIUTIOCTPUPYIOIIHKE MEepIeHINKYIISIPHOCTD

paboTHUKAMK) U
CBEpCTHUKAMHU
(oOy4aromumucs),
MPUHIUIEI y4eOHOH
JOUCLIAILIMHEL U
caMOOpraHU3allly;
- IpUBJICYCHUE
BHHUMAaHUA
00yJaIoNIMXCs K
[EHHOCTHOMY
aCTeKTy
H3y4aeMBbIX Ha
YpOKax sIBJICHUM,
OpTaHU3aLMs UX
paboTEI C
MoJy4yaeMon Ha
YpOKE COIUANBHO
3HAYMMOM
uHdopMaIuen —
WHUIIMUPOBAHUE e
o0cyXIeHus,
BBICKa3bIBaHHS
00yJaroIIMHCS
CBOETO MHEHHS T10 ¢
MTOBOAY, BEIPAOOTKH
CBOETro K Hel
OTHOIICHUS;

- ACTIOJTb30BaHKE
BOCITUTATEILHBIX
BO3MOXHOCTEU
coJiep KaHus
yde0HOro mpeaMera
Jepes
JIEMOHCTPAIIHIO
o0yJaronmmMes
MPUMEPOB
OTBETCTBEHHOTO,
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MPSIMBIX B IPOCTPAHCTBE U MEPIICHIUKYISIPHOCTH IPSIMON K
IIJIOCKOCTH.

DopMyTUPOBATH NIPU3HAK IEPIIEHIUKYIIIPHOCTH IPSIMOI U
TUIOCKOCTH, IPUMEHSITH €r0 Ha MPAKTHKE: OOBSCHSITD
MEPIEeHANKYIISIPHOCTE pedpa Ky0a U JMaroHa Iy ero rpaHH,
KOTOpasi ero He COACPIKUT, HAXOIUTh JUIMHY AUaroHaju Kyoa.
BrruucnsaTs BbICOTY IPAaBUIIBHOM TPEYrOJBHOM U MPAaBWIBHON
YeThIPEXYrOJIbHON UpaMu/ 1o JyinHaM péoep. Pemartn
3a/1a4¥l Ha BBIYUCIICHUS, CBSI3aHHBIE C TIEPIEHANKYISIPHOCTBIO
MPSIMOM ¥ MJIOCKOCTH, C MCTIOIb30BAaHNEM NPH PEIIEHUN
TUTAHUMETPUIECKUX (DaKTOB U METOIOB.

OO0BbSICHATH, YTO HA3BIBAIOT MEPIEHINKYIISIPOM U HAKIIOHHOU
13 TOYKH K IJIOCKOCTH; IPOEKIIMEW HAKIOHHOM HA INIOCKOCTb.
OOBACHATE, YTO HA3BIBACTCSI PACCTOSTHHUEM: OT TOYKH JI0
IIJIOCKOCTH; MEXY NapajUIeIbHBIMU IIIOCKOCTSIMU; MEXKIY
IPSAMOU U NapaJUIEIbHOMN €l TNIOCKOCTBI0; MEXKAY
CKPEIUBAOLIIMHUCS MTPSMBIMH.

HaxoauTh 3TH pacCTOSHUS B MMPOCTHIX CIydasx B KyOe,
nupamMuze, Mpu3Me.

MogaenpoBaTh peajbHble CUTYalIMU Ha SI3bIKE T€OMETPHUH,
HCCIEN0BATh IOCTPOCHHBIE MOJIEIH C UCIIOIb30BAHUEM
F€OMETPUYECKUX OHATUH.

Hcnonb3oBaTh Ipu pEIICHUH 3a/1ad Ha TIOCTPOCHUE CEUEHUI
teopemy lludaropa, cBolicTBa IPAMOYTOIBHBIX
TPEYrOJIbHUKOB

Vsl MexIy
MPSAMBIMA 1
IUIOCKOCTSIMU
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AKTYyaJu3upoBaTh (AaKThl U METOBI INIAHUMETPHH,
peJieBaHTHBIE TeME, IPOBOANTH AHAIOTHH.

JlaBaTh onpeaenenue yria MEKIy NPSIMOU U IIIOCKOCTBIO,
(hopMynupoBaTh TEOpEMy O TPEX NEPIEHAUKYIAPAX U
00paTHYIO K HEw.

HaxoauTs yron Mexay npsiMod U IIIOCKOCTHIO B
MHOT'OTPaHHUKE, PACCTOSHUE OT TOYKHU A0 MPSIMOW Ha
IUIOCKOCTH, MCIIOJIB3YSl TEOPEMY O TPEX MEPIECHANKYIAPAX.
[IpoBoauTh Ha YepTexRe NEPIEHAUKYIISP: U3 TOUKH Ha
IPAMYIO; U3 TOUYKH Ha IJIOCKOCTb.

JaBaTthp onpeneseHre ABYTPaHHOTO YIila U €ro 3JIEMEHTOB.
OOBSICHATH PaBEHCTBO BCEX JINHEWHBIX YTIIOB IBYTPAHHOTO

rpakIaHCKOTO
MOBEJICHUS,
IIPOABJICHU A
YEIOBEKOIIOOUS U
JI0OpOCepACUHOCTH,
4epe3 noa0op
COOTBETCTBYIOIIUX
TEKCTOB IJIA YTCHHA,
3a]a4 JIsl pelieHus,
MPOOJIEMHBIX
CUTYalU# JJid
00CYyXK/ICHUS B
KJacce;

- IPUMEHEHUE Ha
ypOKe
HWHTEPAKTHBHBIX
¢dhopm paboThI ¢

00 yJaTOTIIITMHCS:
MHTEIUICKTYaJIbHBIX
urp,
CTUMYIUPYIOLIUX
MI03HABATEIBHYIO
MOTHBAIHIO
00yJarOIIIXCS;
JIUCKYCCUH,
KOTOpBIE JAIOT
o0yJaronmmMcs
BO3MOXKHOCTb
MPHOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIAajora; rpynnoBou
paboThI WIH

paboThI B mapax,
KOTOpbIE y4aT
KOMaHJTHOH paboTe u
B3aUMOJICHCTBHIO C
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yria.
HaxoanTh Ha uepTexe IBYrPaHHBIN Yo npu pedpe

NUpaMUIbl, TPU3MBIL, NTapaJuIeTeuIena.

JlaBaThb onpeaeseHne yria MEKIY IIIOCKOCTSIMH.

JdaBartb onpeaesenue 1 GopMyaupoOBaTh NPU3HAK B3aUMHO
MEPIEHIUKYIAPHBIX TIJIOCKOCTEM.

HaxoanTh yriibl MeX 1y INIOCKOCTSIMH B KyOe M UpaMHu/IE.
Hcnonb3oBaTh NIpU PEIIEHUH 33/1a4 OCHOBHBIE TEOPEMBI U
METO/Ibl TIIAHUMETPHU.

MoaeaupoBathb peaibHbIE CUTYaI[UU Ha SI3bIKE TEOMETPUH,
HCCJIEI0BATh IIOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM
T€OMETPUYECKUX TTOHSITHUH.

HMcnonb3oBaTh Ipu pEIISHUH 3a/1ad HA TIOCTPOECHUE CEUEHUI
COOTHOIILIEHHUSI B MIPSMOYTOJIbHOM TPEYTOJIbHUKE

MHuororpanau
KH

11

POIII 10 xmacc
https://resh.edu.ru
/subject/17/10/
MDOSIII 10 knace
https://uchebnik.
mos.ru/catalogue?

aliases=lesson te
mplate,video less
on,video&subject
program_ids=31
937339,32663023
,31937337&class
level ids=11,10

AKTyaau3upoBaTh (aKkThl U METOBI INIAHUMETPHH,
peneBaHTHBIE TEME, MPOBOAUTH AHAJIOTHH.

JlaBaTh onpenesieHne apasuieenuIena, pacno3HaBaTh €ro
BU[IBI M M3y9aTh CBOMCTBA.

JaBaThb ornpeneieHne TUPaMU/Ibl, PACO3HABATH BUIBI
nupamuz, GopMyJIMpPOBaTh CBOWCTBA péOep, TpaHel u
BBICOTHI IPABHIILHON TTHPAMUJIBIL.

HaxoauTh 1mIomaas IoTHOW W OOKOBOH MTOBEPXHOCTH

MU PAMHA/IBL.

JaBaTh onpenegenne yCeYEHHOW NMUPAMUbl, HA3bIBATh €&
3JIEMEHTBHI.

DopMyJIHPOBATH TEOPEMY O ILTOMIAAN OOKOBOM MMOBEPXHOCTH
MPaBUJILHON YCEUEHHON MUPAMHUIBIL.

Pemarp 3a/1aun Ha BBEIYMCIIEHUE, CBA3aHHBIE C TUPAMUIAMH, &
TaK)Ke 33/1a91 Ha TTIOCTPOSHHE CEUECHUH.

JlaBaTh onpenesieHne TIPU3MEI, PACIO3HABATH BHIBI TIPH3M,
H300pakaTh IPU3MBI Ha YEPTEKE.

HaxoanTs muiomas moxHON Wil O0KOBOM MOBEPXHOCTH
TIPU3MBL

H3yuarp cooTHOImEHHs Diinepa i uncia pédep, rpanei u
BEPIIMH MHOTOTPaHHHKA.

H3yuath BB IPAaBUIIBHBIX MHOTOIPAHHUKOB, UX HA3BaHUS U
KOJIMYECTBO TPaHEN.

JIPYTUMU JCTHMU;

- BKJIFOUCHHE B YPOK
WUTPOBHIX MPOIIEYP,
KOTOPBIE IIOMOTal0T
MO//IEPKATh
MOTHBAIHIO
00yJaronMxcs K
MOJIYYEHHUIO 3HAHUH,
HaJIa)KUBaHUIO
MMO3UTHUBHBIX
MEXITUYHOCTHBIX
OTHOIICHUHU B
KJIacce, IOMOTaloT
YCTaHOBJICHUIO
IoOpoKenaTeTbHON
aTMocdepsl BO
BpEMsI YPOKa;

- OpraHU3aIs
medcTBa
MOTHBHUPOBAHHBIX U
APYIUPOBAHHBIX
00yJarOIIMXCsT Hal
WX HEYyCIIEBAIOIUMHU
OJIHOKJIACCHUKAMH,
JIAFOIIETrO UM
COIUAIIEHO
3HAYMMBIH OIIBIT
COTPYIOHHYECTBA H
B3aMMHOH ITOMOIIIH;
- HHUITUUPOBAHUE U
MOJIePIKKa
HCCIIEA0BATEIIbCKON
JIeATEIIEHOCTH
00yJaronmxcs B
paMKax peanu3anuu
HMH
WHIWBHUIYaTbHBIX H
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HN3y4yarb cHMMETPUIO MHOTOTPAHHUKOB.

O0BbSICHATH, KAKIE TOYKH HA3BIBAIOTCS CHUMMETPUYHBIMU
OTHOCUTENBHO TaHHOW TOYKH, MPSIMOM MIIM TNIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO HJIH IJIOCKOCTbI0 CUMMETPUU
¢buryps.

IpuBoauTH MPUMeEPHI CAMMETPUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPO/IE.

MoaeaupoBaTh peajibHbIE CUTYaIluU Ha A3bIKE TEOMETPUH,
KCCIIEI0OBATh IOCTPOEHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TEOMETPUIECKUX MOHATUN, UCTIOIB30BATh MMOI001Ee
MHOT'OTPaHHUKOB

POIII 10 xmace
https://resh.edu.ru

AKTyaau3upoBaTh QaKkThl U METOBI INIAHUMETPHH,
pejieBaHTHBIE TEME.

OO0BbACHATH, KaK N3MEPSIOTCS 00HEMBI TeJl, IPOBOAA
AHAJIOTHIO C U3MEPEHUEM ILIOLIAJI€ MHOIOYT OJIbHUKOB.
@opMyJIHPOBATH OCHOBHBIE CBOMCTBA OOBEMOB.

TPYIITOBBIX
HCCIICTOBATEBCKIX
MPOEKTOB, YTO JACT
0o0yJaronMmMes
BO3MOYKHOCTh
MPUOOPECTH HABBIKU
CaMOCTOSITEITBHOTO
peuieHust
TEOPETUUECKOU
poOIeMBblI,
TE€HEPUPOBAHUS U
oopmiteHust
COOCTBEHHBIX HJIEH,
YBAXUTCIIBHOI'O
OTHOUICHUSA K UY>XUM
HAEIM,

OOBEMBI > H3yuarth, BHIBOAUTH (POPMYJIBI 00bEMA MPSIMOYTOIBEHOTO O(OPMIICHHBIM B
6 MHOTOT'paHHHK 9 [subject/17/10/ NapajuieNenuIena, Ipu3Mbl U IUPaAMUIBL. paborax apyrux
OB M9H.l 10 Krace BoruucasaTb 00bEM MPHU3MBI U TMPAMUJIBI 110 UX JJIEMEHTaM. HCCIIeIOBATENeH,
https:// ;JChe:)mk' 5 IpuMeHATH 00bEM IS PEIIICHHS CTEPEOMETPHYECKUX 3a1ay | HaBBIK ImyOIMYHOro
m_os.ru_cata OUEL | 41 st max o aeHms TEOMETPUIECKUX BEINYHH. BBICTYILICHH IICPCIL
allases—lfasson te MoaeanpoBaTh peajbHbIC CUTYaIlMH Ha SI3BIKE TCOMETPHH, ay/IMTOpHeH,
mpla}te,wdeo _Iess HCCJIeI0BATh TTIOCTPOCHHBIC MOJIEIH C MCIIOIH30BaHUEM ApryMEHTUPOBAHUA U
On’VIdEO&S.UbIECt T€OMETPUIECKIX TTOHATHH OTCTaMBAHHUs CBOCH
program_ids=31 TOYKH 3PCHHS.
937339,32663023 CTpouTh ceueHre MHOTOrpaHHUKA METOJIOM ciiefoB. JlaBaTh
31937337&class | CTPee/IeH e PACCTOAHHUS MEK Ty ¢burypamu.
[ToBTOpenue: level ids=11.10 HaxoauTth paccTosHre MEXITY MapaJUIeTBHBIMH II0CKOCTSMH,
7 CCeUCHUH, 4 MEXIY MIOCKOCTBIO U MapaieNbHOM el mpsMoit, MexTy
paccTosHUS U CKPEIINBAIONIMMHUCS MPSMBIMH.
YIJIbI CTpouTh JTUHEIHBIN Yron IBYTPaHHOIO yria Ha YEPTEKe
MHOTOTPaHHUKA M HAXOJUTh €ro BEUYHHY.
HaxoauTh yriibl MKy MIOCKOCTSMH B MHOTOIPAHHUKAX
OBLIEE
KOJIMYECTBO 68
YACOB 11O

[NPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJTIACC
H KoJinuecTBo yacoB D/1eKTPOHHbIE OCHOBHbIE BH/IBI 1€SITETbHOCTH JlesiTeIbHOCTH YYHTEJIS ¢
auMeHOBaHMe
Ne Kontpo | IpakTn (uudpoBsbie) odyuaromuxcst y4ueToM NporpaMmmMbi
pa3iesioB U TeM | Bee
n/m NPOrpaMMBbI JbHBbIE | Yeckue | 00pa3’oBaTebLHbI BOCIHTARMS IIKOIBI
ro
padoThl | padoThl | € PeCypcChl
AKTyaJIM3upPoOBaTh (PaKThl K METOIbI -yCTaHOBJICHUE
IIJIJAHUMETPUH, PENICBAHTHBIE TEME, POBOAUTL | AOBEPUTCIIBHBIX
AHAJIOTHUH. OTHOLICHUUN MCKAY
II T'OIr'M4YC€CKUuM
JaBaTh onpenejienus cepsl U 11apa, ux clarorutec
eHTpa, paJuyca, IMamMmeTpa paboTHiKOM i
LICHTpa, panuyca, 1 pa. 00 yJaroIIMucH,
OnpenenaTs chepy kak GUrypy BpalieHus CIOCOGCTBYIOIMMX
OKPY>KHOCTH. IIO3UTUBHOMY BOCIIPUSATHIO
POIUI 11 knacce HccaenoBarh B3aMMHOE pacioiokeHue chepbl | 00ydarommmucs
https://resh.edu.ru | y ynockoctu, aBYX Chep, MTIOCTPHPOBATE TpeOOBaHHii 1 IPOCHO
Jsubject/17/11/ v oo pHp
/sunject/1//11/
I\S/[u91]elCt1 " 9TO Ha YepTekax M PUCYHKaX. negaromqecxoro
KJ1acc . aboTHHKA
. : DopMyTUPOBATH ONPEICICHUE KacaTEIbHON p ’
https://uchebnik. pMyJTHp p N HPHUBJICYCHUIO UX
2 | IUIOCKOCTH K cepe, CBONCTBO U MPH3HAK o
mos.ru/catalogue? p p BHUMAHHUS K 00CYKIaeMOit
aliases=lesson te | KacaTenbHOM IJIOCKOCTH. Ha ypOKe
1 Tena Bpamenust | 12 .
mplate,video_less | 3HaKOoMHUTBCS € FeOC3UUECKUMU JIMHUSMHE Ha | MH()OPMALMH, aKTUBH3ALU
on,video&subject | cgepe. [TO3HABATENBHON
program_ids=31 | OgpsicHsT, 4TO HA3BIBAIOT AITAHIPOM ACATEIBHOCTH,
937339,32663023 ’ PO
’ Ha3bIBATh €TI0 HJICMEHTHI. - Hobyknerue
31937337&class 0 0
, 00y4arommxcst COOII0IaTh
level ids=11.10 HN3yuyarh, 00bACHATDH, KaK MOITYYUTh [UIAHID Ha ypoKe

nyTéM BpalleHUs IPSMOYTOJIbHUKA.
BbIBOAMTH, HCIO/IB30BATH HOPMYIIBI 115
BBIYUCJICHHUS IO OOKOBOI MTOBEPXHOCTH
LWIMH/IPA.

H3yuarth, pacno3HaBaThb pPa3BepTKy LWIMHIpA.

HN300pakaTh UWIMHAP U €70 CEUCHUS
TJIOCKOCTBIO, TIPOXO/IAIIEH Yepe3 ero och,
MapauIeTbHOHN WM TIEPIICHINKYISIPHON OCH.

OOIETTPUHSATHIE HOPMBI
HIOBEJICHUSI, ITPaBHIIa
OOIIeHHs CO CTapITUMHU
(memarornyecKuMu
paboTHUKAMK) U
CBEpPCTHHKAMHU
(oOydaromumucs),
NPUHIUITEI y9eOHOU
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HaxoauThb 1jiomaam 3TUX CeUeHU.

MopaenupoBarhb peajbHbIE CUTYallld Ha S3bIKE
TeOMETPUH, UCCIIe0BATH TIOCTPOCHHbBIE
MOJIEJIH C MCIIOb30BaHUEM T'€OMETPUIECKUX
TIOHATHH.

OO0BACHATH, KAKOE TEJI0 Ha3bIBAIOT KPYTOBBIM

KOHYCOM, Ha3bIBaThb €ro 3JICMCHTLI.

H3yuath, 00BACHATH, KaK OJTYYUTh KOHYC
IIyTEM BpPALLEHUS IIPSMOYTOJIBHOTO
TPEYrOJIbHUKA.

M300pakaTh KOHYC U €ro Ce4eHus
IIJIOCKOCTBIO, MIPOXOJAIIEH Yepe3 OChb, U
IJIOCKOCTBIO, EPIIEHANKYIISIPHON K OCH.
HN3yuars, pacnio3HaBaTh pa3BEPTKY KOHYCA.
BuIBoIMTH, HCIOIB30BATH HOPMYIIBI IS
BBIUHUCJICHUS IUIOLIAI OOKOBOI IOBEPXHOCTH
KOHYCa.

HaxoauTs mionaan ceueHuil, mpoxoIsimx
yepe3 BEpIINHY KOHYCa WIH
MEPHEHANKYISIPHBIX €r0 OCH.

O0BsICHATH, KAKOE TEJI0 Ha3bIBaeTCA
YCE€YEHHBIM KOHYCOM.

H3yuyath, 00BSICHATH, KaK €ro MOMyYUTh IyTEM
BpAIlCHUS TPAMOYTOJIBHOW Tpamnenny.
BbiBoaMTH, IPUMeEHATDH GopMymy UIs
BBIYUCIICHHUS IUTOMIa 1 OOKOBOM MOBEPXHOCTH
YCE€YEHHOT O KOHYCa

AKTYaJM3upoBaTh (AaKThl U METObI
IUTAHUMETPUH, PEIIEBAHTHBIE TEME, IIPOBOJUTH
AHAJIOTHH.

Pemrate crepeomerpryueckre 3aJauy,
CBSI3aHHBIE C TEJIaMH BpAIEHUs, TOCTPOEHUEM
CEUEHMH TeJl BpalleHHs, C KOMOMHALMSAMH Tel

JUCLHUTUIAHBL 1
caMOOpraHU3allly;

- IIPUBJICHCHUC BHUMAHUA
00yJaroNMXCs K
[EHHOCTHOMY aCTIEKTY
M3y4aeMBbIX Ha ypoKax
ﬂBHCHI/Iﬁ, Oopranmsanus ux
paboTsI ¢ moryyaeMoln Ha
YPOKE COILUAIBEHO
3HaYMMOi UH(OpMaImei —
WHUIUUPOBAHUEC €€
00CYyXICHUS,
BBICKA3bIBaAHU S
00YJarOIIIMMHUCS] CBOETO
MHEHHUSI 110 €€ TIOBOJTY,
BBIPa0OTKH CBOETO K Heil
OTHOIIICHUS;

- UCTIOIb30BAHNE
BOCITUTATEIIbHBIX
BO3MOYKHOCTEH
CoZIepKAHUS

yaeOHOro IpeaMeTa Jepes
JIEMOHCTPALIUIO
00yJaronmmMcs IPIMepPOB
OTBETCTBEHHOTO,
TPa’kIaHCKOTO TTIOBECHHS,
HPOSIBICHUS
YeJI0BEKOMIO0HS 1
JIOOpOCEpICIHOCTH, Yepe3
MOI00P COOTBETCTBYIOIIUX
TEKCTOB JIISI YTCHUS, 3314
JUTSL peLICHHS,
NpOOJIEMHBIX CHTYaIHI
JU1st 0OCYKIIEHUSI B KIIacce;
- IpUMEHEHHE Ha yPOKe
MHTEPaKTUBHBIX (OPM
paboTHI C 00YJAFOIIIUMUCS:




BpallleHUs] 1 MHOTOTPAHHUKOB Ha HaXOX/IEHHE
TEOMETPUYECKUX BENHYHUH.

HMcnoJib30BaTh NpyU pelICHUU
CTEpEOMETPUUYECKUX 3a/1a4 MJIAHUMETPUYECKHE
(hakThl M METOMBI 33]]a41 HA BBIYHCIICHUE U
JI0Ka3aTeNbCTBO.

MoaeaupoBathb peaibHbIE CUTYal[MU Ha SI3bIKE
T€OMETPUH, MCCJIE0BATH IOCTPOCHHBIE
MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUECKUX
MMOHITHH

OO0BEMBI TEn

POIII 11 kmace
https://resh.edu.ru
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MDOIII 11 knace
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AKTYyaau3upoBaTh (aKkThl U METOJIbI
TUTAaHUMETPUH, PEIEBAHTHBIE TEME, IIPOBOJUTH
aHAJIOTUH.

BbIBoaUTH, HCOJIB30BATH (POPMYITBI 00BEMOB:

MPU3MBI, HWINH]pA, TIHPAaMUJbI, KOHYCA,
yCEUEHHOM NMUpaMubl U yCEUEHHOT O KOHYCa.
Pemath crepeomerpryueckre 3a1auy,
CBSI3aHHBIE C BBIYUCIEHHEM 00HEMOB.
@DopMyJIHPOBATH ONpPEETECHIE IAPOBOTO
CErMeHTa, MapoBOro CII0s, MApPOBOT'0 CEKTOpa.
IIpumeHATH HOPMYITBI T HAXOXKICHUS
00HEMOB TIIAPOBOTO CETMEHTA, IIIAPOBOTO
CeKTopa

Pematp crepeomerpryueckre 3aqavy,
CBsI3aHHBIE ¢ 00bEMOM IIapa U TUIOIMAIBI0
cepsl.

MoneanpoBaTh peanbHbIE CUTyallld Ha SI3bIKE
TE€OMETPHUH, HCCIIe0BATh TIOCTPOCHHBIE MOJEITH
C UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TTOHITHIA.
AKTyaau3upoBaTh (PaKThl 1 METOIBI
TUTAHUMETPUH, PEIeBaHTHBIE TEME, IIPOBOIUTH
aHAJIOTUN.

Pemars crepeoMerpuueckue 3a1auu,

WHTEIUICKTYaJIbHBIX UTP,
CTUMYJIUPYIOIIIX
MIO03HABATEIbHYIO
MOTHBALIUIO
00y4aroNIMXCsl; JUCKYCCHIA,
KOTOpBIE IAI0T
00yJaroNMMest
BO3MOXXHOCTB IIPHOOpECTH
OIIBIT BEACHUS
KOHCTPYKTHBHOTO JUAaJIOTa;
TpyINOBOi paboTh WK
paboThI B Iapax, KOTOphIE
ydaT KOMaHTHOW padore u
B3aMMOJICHCTBHUIO C
JIPYTUMU JE€TbMU;

- BKJIFOUCHUE B YPOK
HI'POBBIX ITpoueayp,
KOTOpPbIE IOMOTAOT
HOAEPKATh MOTHBALHIO
o0yJarommxcs K
MOJIYYEHHUIO 3HAHUH,
HaJIa)KMBAHHUIO TO3UTHBHBIX
MEXITMYHOCTHBIX
OTHOIICHUH B KJacce,
MIOMOTAIOT YCTaHOBJICHHIO
IoOpoKenaTeTbHOM
aTMocdepsl BO BpeMst
YpoKa;

- opraHu3anus medcTpa
MOTHBHPOBAHHBIX H
3PYANPOBAHHBIX
o0yJaronmxcst HaJ ux
HEYCIEBAIOINMH
OJIHOKJIAaCCHHKAMH,
JIAFOLIET0 UM COLMAIBHO
3HAQYHUMBIH OIBIT
COTPYAHUYECTBA
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CBSI3aHHBIC C COOTHOIICHUEM 00BEMOB U
MOBEPXHOCTEH MOJJOOHBIX TEN B MPOCTPAHCTBE.
MogaeaupoBathb peanbHbIE CUTYallMU HA S3bIKE
T€OMETPUH, UCCIEA0BATh IOCTPOCHHBIE MOJEIN
C HCIIOJIb30BAaHUEM F€OMETPUUECKUX MOHATHI

POIII 11 kmacc
https://resh.edu.ru
[subject/17/11/
MDOIII 11 knace
https://uchebnik.
mos.ru/catalogue?

AKTyaJTu3upoOBaTh (PAKTHI U METOIBI
MIJIAHUMETPUH, PEJICBAHTHEIC TEME, TPOBOJUTH
aHaJIOTHH.

OnepupoBaTh NOHSITHEM BEKTOD B
MIPOCTPAHCTBE.

DopMyJIHPOBATH [TPABUIIO NapajuieNenumnena
TIPH CIIO)KCHUH BEKTOPOB.

CraaabiBaTh, BHIYUTATH BEKTOPHI, YMHOXKATH
BEKTOp Ha YHCIIO.

M3y4yarb OCHOBHbBIE CBOMCTBA ATUX OINEpalMil.
JaBaThp onpeeneHue npsMOyTroabHON CHUCTEMbI

Bexropet n aliases=lesson te KOOpJAUHAT B IIPOCTPAHCTBE.
KOOPJUHATHI B 10 .
mplate,video less | BulpasuTh KOOPAUHATEI BEKTOPA Y€PE3
MIPOCTPAHCTBE id bi
on,video&subject | koopauHaTbI €ro KOHLOB.
program_ids=31 BpIBOAUTH, HCNIOJIB30BATH (POPMYJTy AJTMHBI
937339,32663023 BEKTOpa M PACCTOSHUS MEXAY TOUKAMHU
,31937337&class Y ‘
level ids=1110 | BPIPAXKATh CKaIAPHOE MPOU3BEACHIE BEKTOPOB
yepe3 WX KOOPAWHATHI, BEIYHACIATH YOI MEXIY
JIByMSI BEKTOPAMH, ABYMS TIPSIMBIMH.
HaxoauTh yron Mexay npsiMod U INTOCKOCTHIO,
YTOII MEXKTY JBYMSI TNTIOCKOCTSIMH
AHATUTUIECKUMHU METOIaMHU.
BeiBOANTE, MCI0/IB30BATH (hOpMYTY
PaCCTOSIHHSI OT TOYKHU JI0 TUIOCKOCTH
[ToBTOpEHUE, POII 11 knace PemaTs npocreiimme 3aJauu Ha HAXOXKICHUE
000011eHuE, 7 httDS_i// resh.edu.ru | mm u yrioB B reOMeTpHYECKHX (GHTYpax,
CHCTEMAaTH3AIHS [subject/17/11/

3HAHUH

MBI 11 knace

npuMeHaTs Teopemy Iludaropa, Teopemsl

B3aUMHOU TOMOIIIH;

- HHUIUUPOBAHUE U
MOJJIepKKa
HCCIEN0BATENBCKOM
JeATEIIbHOCTH
00yYaroIXCs B paMKax
peanus3anuu uMu
WHIUBUAYAJIbHBIX U
IPYIIIOBBIX
HCCIIe/TOBATENECKIX
MPOEKTOB, YTO JIACT
00yJaronMMest
BO3MOKHOCTB IIpHOOpecTH
HaBBbIKN
CaMOCTOSITEIBHOTO
pELIEHNs TEOPETUY ECKOM
MpOOIIEMBI,
TEeHEePUPOBAHUS U
oopmITeHHsT COOCTBEHHBIX
WJieh, yBaXKUTEIBHOIO
OTHOIIIEHUS K Ty KUM
uaesM, o OpMJICHHBIM B
paboTax Apyrux
HCCIIeIOBATENICH, HAaBBIK
MyOIMIHOTO
BBICTYILICHUS TIEpENT
ayIUTOPUEH,
apTyMEHTHUPOBAHUS U
OTCTauBaHUS CBOEU TOUKHU
3peHwusl.
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CHUHYCOB M KOCHHYCOB.
HaxoauTs muiomans MHOrOYroJIbHUKA, KPyTa.
Pacno3naBarp mogoOHbIe GUTYPHI, HAXOJUTD
OTHOIIEHUS JUIUH U IIJIOMIAACH.
HMcnoJib30BaTh NpyU pelICHUU
CTEPEOMETPUYECKUX 3a/1a4 (PaKThl © METOBI
TUTAHUMETPU U

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/






		2023-10-16T14:40:31+0500
	Гобова Марина Александровна




