MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii o0J1acTu

PACCMOTPEHO

[Ipencenarens
IIE€1arornueckoro coBeTa
I'bBOVY COIL ¢. Oapruno

Camapckas o0J1acTh

I'bOY COII c.Oabruno
COI'JTACOBAHO YTBEPXJIEHO
3amecturens qupekropa  dupexrop '6OY COII
I'bOY COII no YBP c. Onpruno
Xoxpuna E.A. [IImaxos C.B.

Anpgpeesa ['.H.

[Tporokos Nel
or «29» 08 2023 .

[Tpuka3z Nel69-o1

ot «30» 08 2023 .

ITpuka3z Nel69-o1
oT «30» 08 2023 .

PABOYASA ITPOI'PAMMA

(ID 765126)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb»

Mopnucan umdposon
nognucsio: LLimakos
C.B.
DN: C=RU, O=[BOY
COW c.0OnbrnHo, CN=
LLmakoe C.B., E=
gbou_olgino@mail.ru
K B OcHoBaHue: A
ABNAOCH aBTOPOM
3TOro AOKYMeHTa
PacnonoxeHwue:

Hata: 2023.08.30
17:58:31+04'00'
[ ] m Foxit PDF Reader

Bepcusa: 12.0.0

s ooygaromuxcs 10-11 kimaccos

Oasruno 2023



HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, TMPEABABIIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TEOMETPHH B HANPABICHHWH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACATBHOr0, XapaKTepe OTPaKeHUS
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUyaliuxcsi, a TaKKe KauyeCTB MBIIUICHHS, HEOOXOIUMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIbHOTO ObITHS, (opma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM W3 MPOPECCHOHAIBHO BAaXXKHBIX KAauyeCTB, MOATOMY aKTyaJlbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoOro kypca «l'eomerpusi» Ha 0a3z3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJI0JKEHNs 00pa3oBaHus
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJIUMOCTh B T'€OMETPUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  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 (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMU TOHITHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



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 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT il pelieHus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTIPEACIEHHBIM 00pa30M OpraHU30BaHHAs padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU IPOBOAMTCS 3a CUET pelleHus 3ajad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COIEPKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATEIbHBIM JIMHUSM, HO U IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIAJIECHUE TEOMETPHUUECCKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 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 CKpelluBaroluecs mnpsMble. llapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: IapaJijie/IbHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMbBIE MapajuleNIbHbIE W NEPHNEHIMKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IleprieHaAUKYJISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero coucrsa. llupammpma: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; NPAaBWIbHASA NPHU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  DJEMEHTBl CUMMETPUM B IIHpAMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH HPSIMOM MPHU3MBIL
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
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 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

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

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

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

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

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

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
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 mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUH T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs 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 HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAITPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL — OKPYHCAUujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIEMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpOIECcca, a TaKkKe 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 M UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

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

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M INUCBMEHHBIX TEKCTAaX, JaBATh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXKIEHHS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJMHUPOBATh CBOM JCHCTBHSI C JAPYTUMH UWICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
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 HaBBIKAMH II03HABaTEJIbHOW pe(]IeKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

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



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrniepupoBaTh MOHATUSIMHU: TIAPATUICTIBHOCTh U IEPIECHIUKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

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

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOUpas OCHOBaHUS  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHUM, UCTIONB3YSI METOJI CJICIOB.

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

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
aJropuTMaM, IPUMEHSS W3BECTHBIE AaHAJUTUYECKHE METOJAbl TIPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKACHHWE TEOMETPHUUECKHUX BEJIMYMH MO 00pa3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TJIOMIAIM MOBEPXHOCTEH MHOIOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

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

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoNaralolMX HECKOJIBKO IaroB PEMIEHUSs, €CIIM YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU 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 $A3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

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

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
F€OMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIL.

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

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYpbl OT PYKH M C HNPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

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

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

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapajuiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

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

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

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUYECKUX BETUYHMH MO 00pasiaM Wi alropuTMam, IpUMEHsIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAMTE TpHUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKd CHOPMYIHPOBAHHON TPOOIEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
http://school-

1 BBenenune B ctepeoMeTpuio 10 -
collection.edu.ru

) IIpsiMBle ¥ ITOCKOCTH B HPOCTPAHCTBE. 1 1 http://school-

[TapasiensHOCTh MPAMBIX M IIOCKOCTEM collection.edu.ru

3 [MepreH MK YIAPHOCTD MPSAMBIX H 12 http://school-

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

4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 .
collection.edu.ru
http://school-

5 MHororpaHHUKH 11 1 .
collection.edu.ru

) http://school-

6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 )
collection.edu.ru
http://school-

7 [ToBTOpEHUE: ceueHusi, paCCTOSTHUS U YTIIbI 4 1 )
collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KVIACC

KouunuecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
http://school-
Tena Bpatienus 12 )
collection.edu.ru
) http://school-
OOBEMEI Tel 5 1 ]
collection.edu.ru
A 10 . http://school-
CKTOPBI U KOOPAWHATHEI B IIPOCTPAHCTBE .
P P poctp collection.edu.ru
[ToBTOpeHNnE, 0600IICHHE, . . http://school-
CHUCTEMAaTH3alus 3HAHUH collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpoJbHBI

0 e padoThI

IIpakTHYecku
e padoThI

Jlara usydyenus

DJIeKTpOoHHbIE I POBLIE
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TIOHATHUSA

CTCPCOMETPHUH: TOYKA,

mpsiMasi, INOCKOCTh,
MIPOCTPAHCTBO.
[IpaBuiia
n300pakeHus Ha
pUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
napajyuIeNbHbIX
MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

http://school-
collection.edu.ru

IlonsTHs:
MepeceKarIIMNecs
IUIOCKOCTH,
MepECEKAIINECS
npsiMast ¥ INIOCKOCTh

http://school-
collection.edu.ru

IlonsaTus:
MepeceKaroIIecs
MJIOCKOCTH,
IePECEKAOIINECS
npsMasi ! INIOCKOCTh

http://school-
collection.edu.ru



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

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
M300pakeHue
MHOFOFpaHHI/IKOB Ha
pUCyHKax, Ha
HpOCKIII/IOHHI)IX
yepTekax

http://school-
collection.edu.ru

HauanbHbpIe cBeIeHUS
0 KyOe U nupamue,
UX Pa3BEPTKU U
mozaenu. CeyeHus
MHOTOTPAHHUKOB

http://school-

collection.edu.ru

HaganbHble cBeqeHUS
0 KyOe u upamuse,
X Pa3BEPTKU U
mozaenu. CeyeHus
MHOTOTPAHHUKOB

http://school-

collection.edu.ru

Ilousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

http://school-

collection.edu.ru

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTepeOMETPUU:
AKCHOMBI

https://resh.edu.ru/subj

ect/lesson/4677/



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/4677/

CTEPEOMETPUH U
CIICACTBHA U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTePCOMETPHH:
AKCHUOMBI
CTEPCOMETPUH U
CJICOCTBUA U3 HUX

https://resh.edu.ru/subj

ect/lesson/6133/

10

Ilousttre 00
aKCHMOMATHYECKOM
MTOCTPOCHHUH
CTepEOMETPHUH:
AKCHOMBI
CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://resh.edu.ru/subj

ect/lesson/6133/

11

Bzanmnuoe
pacroJioKeHue
MIPSIMBIX B
MIPOCTPAHCTBE:
MepeceKaroInecs,
napajuieIbHbIC U
CKPEITUBAIOIIHECS
MpsSIMbIC

https://resh.edu.ru/subj

ect/lesson/6133/

12

ITapannenbHOCTH
MPSIMBIX U
ILUIOCKOCTEN B
MIPOCTPAHCTBE:
rapajieabHbIe

https://resh.edu.ru/subj

ect/lesson/6133/



https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/

IIpsIMBIE B
IIPOCTPAHCTBE;

[apajlIeIbHOCTh TPEX

MIPSIMBIX

[TapannensHOCTH
IPsAMBIX U
IUTOCKOCTEN B

https://resh.edu.ru/subj

13
IPOCTpaHCTBE: ect/lesson/6133/
[TapannensHOCTH
MIPSIMOM U TUIOCKOCTH
y Yot ¢ https://resh.edu.ru/subj
COHAIIPaBJICHHBIMHU
P ect/lesson/6063/
CTOPOHAMH
5 Yron mexay https://resh.edu.ru/subj
IIPSAMBIMU B
P ect/lesson/6063/
MPOCTPAHCTBE
. Yron mexny https://resh.edu.ru/subj
IIPSIMBIMU B
P ect/lesson/6063/
MPOCTPAHCTBE
[TapannensHOCTH
17 IJTOCKOCTEI: https://resh.edu.ru/subj
napasiebHble ect/lesson/6129/
TITIJIOCKOCTHU
. CeoiicTa https://resh.edu.ru/subj
IHapaJJICIIbHBIX
P . ect/lesson/6129/
IIJIOCKOCTEHU
IIpocrerimme https://resh.edu.ru/subj
19 IIPOCTPaHCTBEHHBIE

¢burypsl Ha

ect/lesson/5444/



https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/

IUIOCKOCTH: TE€TPasap,
KyO, mapaenenurne;y

20

[Toctpoenue ceuenuit

https://resh.edu.ru/subj

ect/lesson/5444/

21

[Toctpoenue ceuenuit

22

KonTtponsHas padora
o teme "lIpsMble u
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
mIockocrTen"

23

[lepnenuKyIApHOCTH
MPAMOU U TIIOCKOCTH:
NEPIECHIUKYIIIPHBIE
IIpsIMBIC B
IIPOCTPAHCTBE

https://resh.edu.ru/subj

ect/lesson/4724/

24

[Ipsimbie
napajuieNibHble U
MePIeHIUKYIIPHBIE K
MJI0CKOCTH

https://resh.edu.ru/subj

ect/lesson/4724/

25

IIpsimbie
napajuieJbHbIe U
MEePIEHIUKYISIPHBIE K
IUIOCKOCTH

https://resh.edu.ru/subj

ect/lesson/4724/

26

IIpusnax
NEPIEHIUKYIIAPHOCTH
IIPSIMOM U TUIOCKOCTHU

https://resh.edu.ru/subj

ect/lesson/4724/



https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/

IIpu3naxk

https://resh.edu.ru/subj

27 MEePIEHIUKYISIPHOCTH
PHEMITIYTD ect/lesson/4724/
MPSIMOM M TJIOCKOCTH

28 Teopema o mpsmoi https://resh.edu.ru/subj

MEPICHANKYIAPHON
P Y ect/lesson/4724/
IIOCKOCTH

2 Teopema o mpamoi https://resh.edu.ru/subj

MEPIECHANKYIIIPHOI
P Y ect/lesson/4757/
IIOCKOCTH
20 Teopema o mpsmoi https://resh.edu.ru/subj
MEPIEHANKYIIIPHOT
P Y ect/lesson/4757/
IUIOCKOCTH
[lepnenaukynsp u
HAKJIOHHBIE:

31 PACCTOSIHUE OT TOUKU https://resh.edu.ru/su
710 TUIOCKOCTH, bject/lesson/6127/
paccTosHKUE OT
PSIMOM JI0 TUIOCKOCTH
[lepnenaukynsip u
HAKJIOHHBIE:

32 PACCTOSIHUE OT TOYKU https://resh.edu.ru/su
10 TUIOCKOCTH, bject/lesson/6127/
paccTosHKUE OT
PSIMOM JI0 TUTOCKOCTH
[MeprieHUKyISp U
HaKJIOHHBIC: https://resh.edu.ru/su

33 paccTosiHUE OT TOUKH

JI0 TJIOCKOCTH,
paccTosiHue OT

bject/lesson/6127/



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/

IPSIMOM 110 IIJIOCKOCTH

[lepnenpukyssp u
HAaKJIOHHBIE!
paccTosIHUE OT TOYKH

https://resh.edu.ru/su

34
110 MJOCKOCTH, bject/lesson/6127/
PaccTOsIHUE OT
MPSIMOM 10 MJIOCKOCTH
Ve B
- TPOCTPAHCTBE: Yo https://resh.edu.ru/su
MEXKTy TIPAMON 1 bject/lesson/6127/
IIOCKOCTBIO
o JByrpanHiit yro, https://resh.edu.ru/subj
JIMHENHBIA yrou
o ect/lesson/4748/
JBYTPAHHOTO yIJIa
JByrpanHiit yro, https://resh.edu.ru/subj
37 JIMHEWHBIN yTroJI
ect/lesson/4748/
JBYTPAHHOTO yIJIa
[Mepren MKyISapHOCT
38 IUIOCKOCTEN: IPU3HAK https://resh.edu.ru/subj
HEPIEH UK YIAPHOCTH ect/lesson/4748/
JIBYX TIJIOCKOCTEM
I[TepreHAUKYIAPHOCTE
39 IUIOCKOCTEM: IPU3HAK https://resh.edu.ru/subj
HEPIEHAUKYIAPHOCTH ect/lesson/4748/
JBYX ITIOCKOCTEN
[MeprieH MK YIAPHOCTD
40 IUTOCKOCTEM: MPHU3HAK https://resh.edu.ru/subj
HEPIEHAUKYIAPHOCTH ect/lesson/4748/

JIBYX IJIOCKOCTEM



https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/

41

Teopema o Tpéx
MEPIEHINKYIIApax

https://resh.edu.ru/subj

ect/lesson/4748/

42

Teopema o Tpéx
IEPIEHINKYIIApax

https://resh.edu.ru/subj

ect/lesson/4748/

43

Teopema o Tpéx
MEPIEHINKYIApax

https://resh.edu.ru/subj

ect/lesson/6127/

44

KonTtponsHas pabora
0 TeMaM
"[lIeprieHIUKyYISAPHOCT
b MIPSIMBIX U
mIockocTen" u "Yrisl
MEXAY NPSIMbIMU U

IJIOCKOCTSIMHA"

45

[Tonsatne
MHOTI'OTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOTI'OTpaHHUKA,
BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA

https://resh.edu.ru/subj

ect/lesson/6127/

46

HpI/ISMaZ N-yroabHas
IIpu3Ma; rpaiu u
OCHOBAHMUA IIPU3MEI,
npsaAMas 1 HaKJIOHHaA
IIPpU3MBI; OoKoOBas u
ITOJIHAaA MOBEPXHOCTDH

https://resh.edu.ru/subj

ect/lesson/5443/



https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/

IIPU3MBI

47

[Tapamenenunen,
IIPSIMO YT OJIbHBIN
napajuiesienumnesn u
€ro CBOMCTBA

https://resh.edu.ru/subj

ect/lesson/4023/

48

[Mupamupa: n-
YTOJIbHAsI TUPAMUJIA,
I'PaHU U OCHOBAaHHE
MUpaMuU/Ibl; O0KOBas U
MIOJITHAs! IOBEPXHOCTh
MHPAMUJIBI;
MIpaBUJIbHAS U
yceu€HHas nmupaMmuaa

https://resh.edu.ru/subj

ect/lesson/4023/

49

[IpaBunbHbIE
MHOTOTPaHHUKHU:
MOHSTHE MPABUIHHOTO
MHOTOTpaHHUKA;
MpaBUJIbHAS IPU3Ma U
MpaBUJIbHAS
UpamMuaa;
MpaBUJIbHAS
TpeyrojbHas
nupamMuaa u
MpaBUJIbHBIN
TETpasap; Kyo

https://resh.edu.ru/subj

ect/lesson/4023/

50

IIpencrasnenue o
ITPaBUJIbHBIX
MHOTI'OTpaHHUKAX:
OKTaszp, JOAEKadIp U

https://resh.edu.ru/subj

ect/lesson/4023/



https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/

UKOCadIp.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPHS
OTHOCHTEIIBHO TOYKH,
MIPSIMOM, TJIOCKOCTH.
DneMeHTbI
CUMMETPHH B
MUpaMUIax,
napajuiesienuneaax,
MIPAaBHITBHBIX
MHOTOTpaHHHKaX

https://resh.edu.ru/subj

ect/lesson/4023/

52

Brruncienue
3JIEMEHTOB
MHOTOTPaHHUKOB:
pé0pa, muaroHasnu,

YTJIBI

https://resh.edu.ru/subj

ect/lesson/4023/

53

ITmomans 00KOBOI
MMOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH
MPSAMOU TPU3MBI,
IJI0LIa1b OCHOBAHUM,
TeopeMa 0 GOKOBOM
MOBEPXHOCTHU MPSIMOU
TIPU3MBI

https://resh.edu.ru/subj

ect/lesson/5732/

54

[Tnomane 6oxoBOM
MIOBEPXHOCTH U
MMOBEPXHOCTHU
MIpaBUIILHON

https://resh.edu.ru/subj

ect/lesson/5732/



https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/5732/

MUPaMU/IbI, TEOPEMA O
ILIOIIAa1 OOKOBOM
MMOBEPXHOCTHU
YCEUEHHOM MUpaMu/Ibl

KonTtponsnas pabora

55 110 TEME
"MHororpaHHUKNI"

56 Momsme of ofséue https://resh.edu.ru/subj
ect/lesson/4904/

57 O6BEM NHpaMuIBI https://resh.edu.ru/subj
ect/lesson/4046/

58 O6BEM NHpaMuIBI https://resh.edu.ru/subj
ect/lesson/4046/

59 G mHpaMILIE https://resh.edu.ru/subj
ect/lesson/4046/

60 OGN mHpavIE https://resh.edu.ru/subj
ect/lesson/4046/

61 OG s MpH3M https://resh.edu.ru/subj
ect/lesson/4046/

62 OGBEM TpH3MEL https://resh.edu.ru/subj
ect/lesson/4046/

63 YT —— https://resh.edu.ru/subj
ect/lesson/5732/

64 KonTponsHas pabora

o teMe "OOBEMBI



https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4046/
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https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4046/
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https://resh.edu.ru/subject/lesson/4046/
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https://resh.edu.ru/subject/lesson/5732/

MHOTOTPaHHUKOB"

65

IToBTOpEHNME,
00o0rmenune
cucreMaTu3anus
3HaHul. [loctpoenue
CEYCHUH B
MHOT'OTpaHHUKE

https://resh.edu.ru/subj

ect/lesson/5732/

66

[ToBTOpEHME,
00001IeHNE
CHCTEMAaTU3alHs
3HaHUH. Beraucnenme
PAacCTOSTHUN: MEXKY
JTBYMSI TOUYKAMHU, OT
TOYKH JI0 IPSMOM, OT
TOYKH JIO TNIOCKOCTH,
MEXITY
CKPEILIMBAIOIUMHUCS
MPSAMBIMU

https://resh.edu.ru/subj

ect/lesson/5732/

67

Htorosasa
KOHTpOJIbHAs paboTa

68

[ToBTOpEHME,
000011IEHNE
cUCTeMaTH3aIHs
3HaHui. Berancnenue
YIJI0B: MEXKIY
CKpEIIUBAIOIINMUCS
MPSIMBIMHU, MEXITY
MIpsIMOM U
MIJIOCKOCTBIO,

https://resh.edu.ru/subj

ect/lesson/6133/



https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/

JBYTPaHHBIX YIJIOB,
YTII0OB MEXKIY
IIJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne KosnyecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer KoHTpoJibHBI IIpakTU4ecku Jdara nuzyyenus o0pa3oBaTe/ibHbIE
1 1] e padoThI e padoThI pecypcol
Cdpepa 1 map: https://videouroki.net/r
HeHTp, pATHYC, azrabotki/priezientatsii
1 TMaMeTp; L a-po-tiemie-obiomy-
TI0IIA/ b mnoghoghrannikov-i-
TIOBEPXHOCTH krughlykh-tiel.html
cdepbl
BzanmHuoe
N — https://videouroki.net/r
chepst 1 azrabotki/priezientatsii
i TIITIOCKOCTH; 1 a-po-tiemie-obiomy-
KacaTeybHas mnoghoghrannikov-i-
TIOCKOCTD X krughlykh-tiel.html
cdepe; TIomaIb
chepsl
https://videouroki.net/r
W306pakene azrabotki/priezientatsii
3 cdepsl, miapa Ha 1 a-po-tiemie-obiomy-
TJIOCKOCTH. mnoghoghrannikov-i-
Cedenna mapa krughlykh-tiel.html
4 [{umuHIpruIecKast 1 https://videouroki.net/r
HIOBEPXHOCTB, azrabotki/priezientatsii
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oOpa3yromue
HWIMHAPUYECKOU
IMOBEPXHOCTH, OCh
HWIMHAPUYECKON
IMOBEPXHOCTH

a-po-tiemie-obiomy-

mnoghoghrannikov-i-

krughlykh-tiel.html

Hunusap:
OCHOBAHUS U
OoxoBast
MTOBEPXHOCTb,
obOpasyromas u
OCh; TUIOIIA/Th
OOKOBOM U
MOJTHO M
MTOBEPXHOCTH

https://videouroki.net/r

azrabotki/priezientatsii

a-po-tiemie-obiomy-

mnoghoghrannikov-i-

krughlykh-tiel.html

N3obpaxenune
UWIMHApA Ha
MJIOCKOCTH.
Pa3BépTka
UWIHH]IPA.
CeueHnus
UWIHHIpA
(TT0CKOCTHIO,
napasuiebHON
W
MePIEeHIUKYISIPHO
i ocH IUITHH]IPA)

https://videouroki.net/r
azrabotki/priezientatsii
a-po-tiemie-obiomy-
mnoghoghrannikov-i-
krughlykh-tiel.html

Konnueckas
MTOBEPXHOCTb,
oOpa3ymomue

https://videouroki.net/r
azrabotki/priezientatsii
a-po-tiemie-obiomy-



https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html

KOHHWYECKOM
MMOBEPXHOCTH, OCh
Y BepIlrHa
KOHHWYECKOM
MMOBEPXHOCTHU

mnoghoghrannikov-i-
krughlykh-tiel.html

Konyc: ocHoBanue
1 BEpILINHA,
obOpasyromas u
OCb; IJIOIIAb
OOKOBOH 1
MOJTHO M
MTOBEPXHOCTH

https://videouroki.net/r
azrabotki/tiest-po-
tiemie-tsilindr-i-
konus.html

Vceu€HHubIit
KOHYC:
obOpazyromue u
BBICOTA;
OCHOBAHMA U
OoKoBas
TTOBEPXHOCTH

https://resh.edu.ru/subj
ect/lesson/4903/

10

N3obpaxenue
KOHyCa Ha
IIJIOCKOCTH.
Pa3Béprka konyca.
Ceuenus koHyca
(TI0CKOCTHIO,
napajuieIbHON
OCHOBAHUIO, U
IIJIOCKOCTBIO,
MPOXOISAIIEN

https://resh.edu.ru/subj
ect/lesson/4903/



https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/priezientatsiia-po-tiemie-obiomy-mnoghoghrannikov-i-krughlykh-tiel.html
https://videouroki.net/razrabotki/tiest-po-tiemie-tsilindr-i-konus.html
https://videouroki.net/razrabotki/tiest-po-tiemie-tsilindr-i-konus.html
https://videouroki.net/razrabotki/tiest-po-tiemie-tsilindr-i-konus.html
https://videouroki.net/razrabotki/tiest-po-tiemie-tsilindr-i-konus.html
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/

4yepe3 BEPLINHY)

11

KomOunamnus ten
BpAIICHUS U
MHOTOTPaHHUKOB

https://resh.edu.ru/subj

ect/lesson/4911/

12

MHororpaHHuk,
OIMCAHHBIN OKOJIO
chepsr; chepa,
BMHUCaHHAs B
MHOTOTPaHHUK
WJIH B TEJIO
BpaleHUs

https://resh.edu.ru/subj

ect/lesson/4911/

13

Ilousttre 00
00BéMeE.
OcCHOBHBIC
CBOICTBA 00BEMOB
Tel

https://resh.edu.ru/subj

ect/lesson/4911/

14

O06bEM TTUIMHAPA,
KOHyca

https://resh.edu.ru/subj

ect/lesson/5629/

15

O06bEM mapa u
1013 b CHephl

https://resh.edu.ru/subj

ect/lesson/5629/

16

ITonoOHbIe TENA B
MPOCTPAHCTBE.
CooTHOIIIEHUS
MEXIY
IUTOLIAAIMH
IIOBEPXHOCTEM,
00BEMaMH
MOJOOHBIX TEI
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17

KontponbHas
paboTa o Temam
"Tena BpameHus"
u "O6bembI Ter"

18

Bekrop Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

https://resh.edu.ru/subj

ect/lesson/5724/

19

Crnoxenue u
BBIYUTAHUC
BEKTOPOB

https://resh.edu.ru/subj

ect/lesson/5724/

20

YMHOXKEHNE
BEKTOpa Ha YUCIIO

21

Paznoxenue
BEKTOPA IO TPEM
HEKOMIUTAHAPHBIM
BEKTOPAM.
[IpaBuno
napajuiesenumena

https://resh.edu.ru/subj

ect/lesson/5723/

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHECHHUEM
MpaBuI ACUCTBUIA
C BEKTOpaMHu

https://resh.edu.ru/subj

ect/lesson/5723/

23

[IpsamoyronpHas
cucrema
KOOpJUHAT B
IIPOCTPAHCTBE.
Koopannatst
BEKTODA.

https://resh.edu.ru/subj

ect/lesson/5723/
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IIpocreimme
3a/1a4y B
KOOpAHMHATAX

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHNE
BEKTOPOB

https://resh.edu.ru/subj

ect/lesson/5724/

25

Bremaucnenne
YIJIOB MEXKITY
HpHMBIMI/I nu

TIOCKOCTSIMH

26

KoopaunatHo-
BEKTOPHBINA METO/T
MIPU PEIICHUN
TEOMETPUYECKHUX
3a7a4

https://resh.edu.ru/subj

ect/lesson/6083/

27

KonTposbHas
pabora 1o Teme
"Bektopsl u
KOOpPJIMHATHI B
npocrpanctae"

28

IToBTOpEHME,
000011eHE U
CHCTEeMaTH3aIus
3HAHUM.
OcHoBHBIC

¢burypsl, GhakTsl,
TEOpEMBI Kypca
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IIaHUMETPUU

29

[ToBTOpEHuUE,
o0o0mieHune u
CUCTeMAaTH3aIIH
3HaHUMU.
OcHoBHbIE
¢burypsl, GakTsl,
TEOPEMBI Kypca
TUTAHUMETPU T

https://resh.edu.ru/subj

ect/lesson/5731/

30

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTU3allHs
3HaHui. 3agadun
IJTAHUMETPHUHU U
METOOBI UX
peleHus

https://resh.edu.ru/subj

ect/lesson/5731/

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3alH
3HaHUN. 3a7aun
IJIAHUMETPUHU U
METOBI UX
perieHus

https://resh.edu.ru/subj

ect/lesson/5731/

32

IToBTOpEHME,
000011eHE U
CHCTEMAaTHU3alIHs
3HAHUH.
OcHoBHBIC

¢burypsl, GhakTsl,

https://resh.edu.ru/subj

ect/lesson/5731/
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TEOpPEMBI Kypca

CTepeoOMeTpUn
Hrorosas

33 KOHTPOJIbHAS 1
pabora
[ToBTOpEHME,

34 060061eHnE 1 L https://resh.edu.ru/subj
CHCTeMaTH3alus ect/lesson/5731/
3HAHHH

OBILIEE
KOJIMYECTBO 34
YACOB 1O

[TPOI'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

[ToropenoB A.B. "I'eomeTpus. 10-11 knaccel. ba3oBblil 1 npodUIBHBIN YPOBHH.

VYueouuk. I'OC"

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

1. 'eometpusi. Metonuueckue pekomenaanuu. 10—11 kmaccsl : yue6. nocobue
2. b.I'. 3uB. Ilupaktrndeckue Marepuaisl no reometpun s 10 knacca. — M.
IIpocsenieHue.

3. B.I'. 3uB. [lugakTrueckrue MaTepualsl o reometrpun ais 11 knacca. — M.
[Ipocsemienue.

4. b. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reometpuu aist 7 — 11
kiaccoB. — M.: [IpocBenienue.

5. C.M. Caaksn, B.®. byry3oB. M3yuyenue reometpuu B 10 — 11 kiaccax:
Mertoaudeckue peKoMeHaaIuy K yueOHuky. Kaura ns yaurens. — M.:
[IpocsenieHue.

6. A.I1. Kucenes. DnemenTtapHas reometpus. — M.: [IpocBenienue

7. Iloypounsie pa3padotku o reometpun 10-11 xknacc (nuddepeHnrupoBanHbIit
noaxona) — OO0 «BAKO»

mutst 061eo6pazoBat. opranm3zanuii / B. A. [lagunmuaa. — M. :

IIpocsemenune, 2017. — 102 c. : mm. — ISBN 978-5-09-043034-0.



3emusikoB A. H. I'eomerpus B 11 kitacce : MeTonnueckue peKOMEHIALNN K
yueOHuKky A. B. [loropenosa : mocodue 1y yuurens. — 3-€ u3g., 40pao.
I'eometpus B 11 kitacce - Metonuueckne peKOMEHJalluu K MPENoIaBaHUI0 Kypca

reoMeTpuu 1o yueonomy noco6uto A. B. [Toropenosa (3emisikoB)

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
http://school-collection.edu.ru

http://wmolow



MYHHIHIATEECE 06MesGpazoEaTeNEHOE YIPEEICHEE
"Tev\azas Me 17

PABOYAA TTPOTPAMMA
[0 MATEMATHEE

(¥TayOmeHAL YPOEEHD)
& 10 - 11 Enaccax

YOHTEIE: Pomxosoit HB.

.edu.ru

http://fcior.edu.ru



http://www.tmn.fio.ru/works/ [IpaBunbHbIE MHOTOTPAaHHUKH: JTFOOOTIBITHEIC
(axThl, HICTOPHSI, TPUMEHEHHE

https://math-ege.sdamgia.ru

http://alexlarin.net IToaroroBka k sK3aMeHaM

http://www.kokch.kts.ru/cdo/ Tectuposanue online 5-11 kimaccer
http://www.fipi.ru/

http://www.ege.edu.ru/

http://www.edu.ru/index.php
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