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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHAAPTa CPEHEr0 OOIIEro 0opa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsl CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0O0pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCcTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIOBIIEHA MPAKTHUYECKONH 3HAYMMOCTHIO METalpPeIMETHBIX |
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TE€OMETPUHM B HANPABICHUU JTHYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX yY€OHBIX AUCHUIUIMH. Pa3BuTHe y 00yUaromumxcs
MPaBWIBHBIX TMPEICTABICHUNA O CYIIHOCTH M TPOHMCXOXKICHUH T€OMETPUUYECCKIX
abCTpakifii, COOTHOIICHHH PEAJIbHOTO0 M HWICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTU4YECKOU HaYKOH SIBJICHUH U IIPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJICTMPOBAHMS B HAYYHOM NO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS YUallluXCsl, a
TAaK)K€ KAyeCTB MBIIUICHUS, HEOOXOJUMBIX JIJIsi aJanTalid B COBPEMEHHOM
0OI11ECTBE.

['eomeTpus siBisgeTcs OgHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK KaKk oOOECrmeYrMBaeT BO3MOXHOCTh H3YUEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormdeckoe MbIIUICHHE, (HOpMHpPYyeMOe TpPH H3YYCHHH OOYYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEIICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh M OIPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCS MPHU PEHICHUH 3a/ad €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gdopma
OTPaKEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO IMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JeUCTBUTENHHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEANHSIET Pa3HbIC BUABI YI€OHOU U TPYIOBOM NEATEIHHOCTH, SBIISETCS



OIHUM U3 NPO(PECCHOHATHLHO BAXKHBIX KayeCTB, IOATOMY akTyajlbHa 3ajaya
dbopmupoBaHus y  OOydYarOmMXcsl MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIIbBHOCTH 10 MHOTUM HAIPABJICHUSM.

[lens ocBoeHus mporpammbl yuebHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE OOyueHuss — 00meo0pa3oBaTenbHOe U OOLIEKYJIbTYpPHOE pa3BHTHE
oOyyaromuxcs yepe3 o0ecreyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUU U  JEUCTBUM, cHenupuuHbIX
r€OMETPUH, BO3MOXKHOCTH  YCIICITHOTO TMPOJOJDKEHHs  00pa3oBaHHUS IO
CHEUUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HUCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpud Ha O0a30BOM YpOBHE IpeAHA3HAyYeHa IS
OOyJaroIIMXCs CPEHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
crienuPuKol reoMeTpUr U HEOOXOMMbIE NJIs )KU3HU B COBPEMEHHOM OOIIECTRBE.
Kpome 3T0r0, 0oHM NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee rTy0oKo, eciu
B JlaJbHEHIIIEM BO3HHMKHET HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npoeccuoHanbHOM AESITeIbHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pelICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMM 3aJadyaMud  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCS:

e (opmMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuE NpeACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAILEHUS KaK
0 BaXHEHUIIUX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJISIIOIIMX OMHUCHIBATH U
M3y4aTh Pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (QopmMupoBaHue yMEHMs paclo3HaBaTh Ha YepTekax, MOJCISIX U B
peaJbHOM MHPE MHOTOTPAaHHUKHU U TEJIa BPAILICHHUS;

e OBJAJCHUE METOAAMH PEHICHMS 3a/ad HAa MOCTPOEHUS HAa U300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QAITOPUTMAMHU  PEUIEHUS  OCHOBHBIX  THUIOB  3a3]aY;
dbopMHUpOBaHUE yMEHHUS MPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIC
pacCy X JEeHUs B XOJ€ pPEUICHHs CTEPEOMETPUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJACPKAaHUEM;

e Pa3BUTHE MHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOImuxcs,
NO3HABATEIbHON aKTUBHOCTHU, UCCIEAOBATEIBbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;



e (¢opmupoBanue QyHKIIMOHATLHON I'PAMOTHOCTH, PEJICBAHTHON T€OMETPUH:
YMEHHE PACO3HABATH NPOSABICHUSI TEOMETPUUECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTyalUsAX U MPU U3YUYEHUU
Ipyrux  y4eOHbIX  TNPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIUPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENIH, MPUMEHSITh OCBOCHHBIA T'€OMETPUUYECKUN
anmapat g pelieHus MPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MMOJYYEHHBIE PE3YyJIbTATHI.

OTnUYUTETFHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIOUEHHE B KypC
CTEPEOMETPHUM B HAYaJI€ €r0 U3y4YEHHU 3aa4, PEIIAEMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUS, U OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOTO MBINIJICHUS,
CTUMYJIUPYET MPOTEKAaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaTbHEUILIEMY
W3YUYCHHIO [TPEAMETA.

[Ipennourenue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX ITPEJICTABICHUN Y
y4almxcs B Kypce CTepeoMEeTpUr TPOBOAUTCS 3a CUET pELIECHU 3a/1a4 Ha CO3JJaHue
MIPOCTPAHCTBEHHBIX O0Opa30B M 3a7a4 HAa OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPOM HA HAMISIAHOCTH, a
ornepupoBaHue 00pa3oM — B YCJIOBHUSIX OTBJICUCHHUS! OT HATJISITHOCTH, MBICJIEHHOTO
M3MEHEHHUSI €r0 UCXOJHOTO CO/ICPKAHMUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUN
pacnpenemnsieTcss He TOJIBKO M0 COAEPKaTeIbHBIM JTUHUSM, HO U 110 TOAaM 00yUYeHUS
Ha ypPOBHE CpeaHero 0011ero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs pabouell TMporpaMmbl, pacHnpeAcJ€éHHbBIM IO TojJaM O0ydeHwus,
CTPYKTYpPUPOBAHO TakuM O0Opa3oM, 4YTOObI OBJIAJICHUE T'E€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, C
COOJTIO/IEHNEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOyYArOMINXCS, PACIIUPSS U
yriyossis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a jiBa rojia o00ydenus - 102 yueOHBIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IEpPECEKarOIIHeECs,
napajuyieJibHble M CKpeuuBarommecs npsMmbeie. [lapamiensHOCTs NOpsSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMU; YrOJd MEXAY MpPSMBIMU B IPOCTPAHCTBE.
[TapaiuteTbHOCTB IIIOCKOCTEN: MapajuiesibHbIE INIOCKOCTH; CBOMCTBA MapajlIeIbHbIX
iockocte. [IpocTeiiiyie mpocTpaHCTBEHHbIE (DUTYpPBl Ha TIOCKOCTH: TETPa’p,
KyO, mapasuiesienurie]; TOCTPOSHUE CEUCHHM.

[lepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIICHAUKYJIAPHBIE MPSIMbIC B
MPOCTPAHCTBE, MPSAMBIE MapajuIebHBIE W TNEPHNCHAUKYJSAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUDIOCKOCTBIO;  JIBYTPAaHHBIM  YTOJ, JIMHEUHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISp W HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 TIOCKOCTH, PACCTOSTHUE
OT MPSIMOU JI0 MIIOCKOCTH, MPOEKIIHS (PUTYPBI HA TUIOCKOCTh. [leprneHuKyIapHOCTh
IJIOCKOCTEMN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MIEPIIEHAUKYJISIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuka. [Ipu3ma: N-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA MMOBEPXHOCTH MIPU3MBL. [Tapaienenune, PSIMOYTOJIbHBIN
napajuiesenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUIbI, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
IIpaBUWJIbHAS IHPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPABUIBHBIN
teTpadip; KyO. IlpencraBieHre o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
noaeka’ap v ukocaxap. CedeHust Npu3Mbl U TUPAMU/IBL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMHUAaX, HapaJuIeIEeUIe1aX, IPaBUIbHbIX
MHOTOIPaHHHKAX.



BblunciieHne 3J€eMEHTOB MHOTOTPAHHUKOB: péOpa, IuaroHaiv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOM TPHU3MBI,
TJI0IIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOU ITpu3Mbl. [1nomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH TMPABWIBHOW MHPAMUJIBI, TEOpeMa O
wiomaan yceu€HHon nupamuibl. [lonstue 06 00béme. O0bEM UpaMuabl, IPU3MBI.

[TogoOuble Tena B mpocTpancTBE. COOTHONICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

11 KIIACC

Tesa BpaieHnus

[Hunuuapuyeckas MOBEPXHOCTH, oOpazyrorue UIHMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW MOBEepXHOCTU. [lumuHap: ocHOBaHuUsA U
OOKOBasi IOBEPXHOCTh, OOpa3yomas M OCh;, IUIONIaJAh OOKOBOM M IIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON nmoBepxHocTu. KoHyc: OCHOBaHME U BepIIMHa, 00pa3yromas
Y OCb; TIJIOIIa/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paguyc, AUAMETpP; IJIOMIAIb MOBEPXHOCTU C]Ephl.
B3aumHoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI01ab Chephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIMH]Ipa U KOHYCA.

KomOunanuu ten BpalieHust ¥ MHOTOrPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIH
okoJ1o cdepsl; chepa, BliMcaHHAs B MHOTOTPAHHUK, WJIH TEJIO BPAIllCHMUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NpsIMOYTOJIBHOTO Mapajuliesienunena v cieactsuss u3 He€. OObEM LUIMHIpA,
KoHyca. O0BEM 11apa U 1I0maab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEH, 00hEMaMU TTOI00HBIX TEJL.

Ceuenuns nwMHApA (MapaJUIEIbHO U MEPIIEHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasienbHOE OCHOBAHMIO U MPOXO/ISAIIEE Yepe3 BEPILIMHY ), CEUEHUS 11apa.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

BekTop Ha m1ockocTH U B mpocTpaHcTBe. Cl0KEeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4uCio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mnapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBWJI JEHUCTBUM C BekTopaMu. I[IpsMmoyrosbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpAWHATaX. YToJl Mexay Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.



Brluncnenne yrioB Mexay NPSMBIMU U INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpamMMbl y4eOHOro MpeaMera
«MaremaTuka» XapakTepU3yOTCS:

I'pa:knanckoe Bocnuranme:

c(OPMHUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak akTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpaxIaHCKoro oOmiecTtBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aMMOJICMCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UICHTUYHOCTH, YBAXKEHUS K
IIPOLIJIOMY U HACTOSIIIEMY POCCUMCKOW MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTMKEHUW B JPYrUX HayKaX, TEXHOJOTHSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoaa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOrO  MOBEICHUS,
CBA3aHHOI'O C ITPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUM HAYKHU U AEATEIBbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOMYUBOTO OyayIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMATUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]a4, PEIIEHUI, pacCy>KICHHI; BOCIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCIIEKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
UHTepecax 3/J0pOBOro M 0€30MacHOro oopasa KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTHU TPYAOTIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  AESTENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymeld mnpodeccu W peaau30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABJICHHOCTH.

IKOJOrHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYypbl, MOHMUMAHHUEM BIIUSHHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
Cpelbl, OCO3HAHHEM TJO0AJIBHOTO XapakTepa HSKOJOTUYECKUX MpoOJieMm;
OpPHEHTALIMEN HA NPUMEHEHUE MATEMATUYECKUX 3HAHWUW I PELICHUs 3a7ay B
00J1aCTH OKpY>Karolel Cpe/ibl, INIAHUPOBAHUS TOCTYNKOB U OLIEHKU UX BO3MOKHBIX
IIOCJICICTBUU JIJISL OKPYKAIOIIEH CpebI.

[leHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, MOHUMaHUEM
MaTEeMaTUYeCKOM HayKH Kak c¢epbl UYeIOBEYECKOM AEeSTENIbHOCTH, JTAloB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHUS LMBWIM3ALMHM; OBJAJCHUEM SI3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI Y4eOHOTO TMpeaMeTa
«MatemaTHhKa XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OellCMEUAMU.

1)  VYuueepcanvnvie = nosmasamenvuvie  Oevicmeus, — 0Oecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YUaAOWUXcsi (0c8oeHue
Memoo0o8  NO3HAHUSL  OKpyJcailowezo  Mupa,  NpUMeHeHue  J02UYECKUX,
uccie0o8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1eicTBuA:

e BBIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKHUX
OOBEKTOB, TMOHATUN, OTHOLICHUH MEXIY MOHATUAMU, (OPMYIUPOBATH
ONpEEeNCHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(PUKaluuy, OCHOBAaHMS JUisi OOOOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W  NPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABJIATh  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeursi B (akTaxX, MaHHBIX, HAONIOACHUSX U YTBEPKIACHUSX;
npeiaraTh KPUTEPUH JIJISl BBISIBJIICHHS 3aKOHOMEPHOCTEHN W TPOTUBOPEUHIA,



e JIeNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (IIPSIMbIE U OT MPOTUBHOI0), BHICTPANBATh apIyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIbKO
BapHAHTOB peIIeHMs, BBIOMpAaTh Hauboyee MOAXOASIIIUNA C YUYETOM
CaMOCTOATEIFHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKHe AelicTBUSA:

e HCIOJB30BaTh BOMPOCH KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIME MPOTHBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TPOBOAWTH CaMOCTOSITENTEHO CIUTaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIIEIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YEeCKOTrO
00BbEeKTa, SIBJICHHS, NPOLECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SABJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYITUPOBATH OOOOIIIEHUSI M BBIBOJIBI IO pE3yJIbTaTaM
POBEIEHHOTIO HAOIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIEHUI;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpPOIECCa, a TAKKE BBIIBUTATDH
MIPEANOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaumeii:

e BBIABJIATH NepUIUTHI HH(DOPMAITUH, TAHHBIX, HEOOXOIUMBIX JIsI OTBETA HA
BOMPOC U JIs pEIICHUS 3a/1a4H;

e BbIOMpaTh HWH(OpPMAIMIO W3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS,

e CTPYKTYypHUpOBaTh MH()OPMAINIO, IPEACTABIATH €€ B Pa3IHMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHMBATH HaJAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITETTLHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKamueHble  Oclicmeus, obecnedusaom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menue:

e BOCIPUHUMATH U (GOPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHIMU
U LIeJISIMU OOIIEHUS; SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MHCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJYy PELICHUS
3a/1a4d, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0J1e 00CYKJICHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0sieMbl, perraeMoi 3aJjauu, BHICKA3bIBaTh UJIEH, HAIICJICHHBIE HA MOUCK
pEILLICHUSI; COMOCTAaBJISITh CBOM CYXKICHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB JHAliora, OOHAPYXUBATh Pa3M4yhe U CXOJCTBO MO3HIIMIA;, B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOrIacHsi, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PEe3yJbTaTbl  PEIICHMS  3aJa4d,  OJKCIEPUMEHTA,
MCCJIeI0BAHMSI, TIPOEKTA; CAMOCTOATEILHO BEIOMPATH (POPMAT BHICTYIUIICHUS
¢ Yu€TOM 3ajlayu MPE3eHTALNU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

MMOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIY ATEHON
paboThl TpU penieHuH Y4YeOHBIX 3a/lay; MPUHUMATH I€1h COBMECTHOM
JCSITeNbHOCTH, IUTAHUPOBATh  OpPraHW3aIllMI0 COBMECTHOH  paboTHI,
pacmpenensiTh BHIb pabOT, JOrOBAPUBATHCS, OOCYXKIATh MPOIECC H
pe3ynbTaT paboThl; 06001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTBI W
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C PYTUMU WICHAMH KOMaH/IbI; OLICHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOMMIA MPOAYKT TIO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pecynamugnsle oeticmausi, 0becneuugarom popmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIA C yUETOM HOBOM
uHopManmu.

CaMOKOHTPOJIb:

BIIQJICTh HAaBBIKAMU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEHMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BJIAJIETh CITIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIA MPOLECCa U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELLICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAHHBIX, HANJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIU W YCIOBHUSIM, OOBICHSITH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HHUX MPU PEUICHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: NAPAILIEIBHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccudunupoBaTe B3aUMHOE pacCIlOIOKEHHE NPSAMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYTPaHHBIA yroj, IpaHd ABYTPAHHOrO Yrija,
pedpo NIBYrpaHHOTO yIJia; JUHEMHBINA Yrojl ABYTpaHHOIO yTja; TpajycHas Mmepa
JBYTPaHHOI'O yrja.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIbIA M HEBBITYKJIIBIH
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHMKOB (IMMpaMUJa; NpHU3Ma,
IpSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOrpaHHUKH,  BBIOMpas ~ OCHOBaHMS  JUIS
KJacCU(pUKaluu (BBINYKJIblE W HEBBIIYKIIbIE MHOTIOIPAHHUKH; IPABUJIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajIeIeIUIeabl ).

OnepupoBath MOHATUSAMHU: CEKYIIasA MJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHU, CIIOJIBb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHMs] MHOTOIPAaHHUKOB METOJOM  CJIEAOB,  BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHUBY.

Pemars 3a1aun Ha HaxOXKACHUE T€OMETPUUECKUX BEJIMYUH MO 00pa3iaM Win
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHAJUTHUYECKHE METOAbl NpPU PEIIEHUU
CTaHJAPTHBIX MAaTEeMaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXIY JABYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCA MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXJAEHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3lam uiu
QITOPUTMAM, IPUMEHSSI W3BECTHBIE AHAUTUYECKHE METOJbl MPHU PELICHUU
CTaHJApPTHbIX ~MaTe€MaTHYEeCKUX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPEIIMBAIOIIMMHUCS MPAMBIMU, MEXIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI U IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
NUpaMKJIa) C IpUMEHEHUEM (HOPMYIT; BEIUMCIISITh COOTHOLIEHHS MEXTy TUIOIIA MU
MOBEPXHOCTEHN, 00bEMaMU TOI00HBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO HAa YepTexax U
PUCYHKAX.

[IpumMensTh reoMeTpruyeckue (PaKThl sl pEHICHUsI CTEPEOMETPUUYECKHX 3a/1ay,
MPEIOIAraloMX HECKOJIBKO IArOB PELICHUS, €CIIM YCIOBUS TPUMEHEHUS 3a]1aHbI
B SIBHOU (hopme.

[IpumeHaTr OpocTEHIIME IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE HpUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKA3HU, PAaCIIO3HABATh MPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMeHATh TMOJyYEHHbIC 3HAHUS HA IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TMOHATUS B IMPOLECCE ITOMCKA PEIICHHS
MaTteMaTH4ecku CHOpPMYJIUPOBAHHON MPOOJEeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyallud Ha $3bIKE TEOMETPHM, WCCIEA0BATh NOCTPOEHHBIE MOJIEIA C
WCIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUHI U TEOpEM, amnmapara aareophl; pemarth
MIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEINYHUH.

11 KJIACC

OnepupoBaTh MNOHATHSMHU: LMUIUHIAPUYECKAas IMOBEPXHOCTh, OO0pa3yromue
UWIMHAPUYECKON MOBEPXHOCTH; LIMJIUHJIP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolue
KOHMYECKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacrio3naBath Tena BpanieHus (LHUJIXHIP, KOHYC, cdepa U map).

OOBSACHATH CTIOCOOBI TTOJTYUEHHUSI TEJT BPAILICHHUS.

KnaccudunnpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHHWE LIAPOBOIO CIIOS, BHICOTA IIAPOBOIO CJOS;
IapOBOU CEKTOP.

Boruncnath  00bEMBI M IJIOMIAQM  TIOBEPXHOCTEH  Tell  BpalieHus,
reOMETPUYECKUX Tell C IpUMEeHEHUEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY U ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHASE B MHOTOTPAHHUK UITH TEJIO BPAIICHHUS.

BbIYMCISATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00bEMaMU
MMOJOOHBIX TEII.

N3o0paxare u3ydaeMble (PUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITONTHATH (BBIHOCHBIC) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPALCHHS.



W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOPA30OBHIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (PUTypax, MpeACTaBICHHYI0 HA YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUS CHOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHU 00JIaIaIOT.

[IpuMeHATH TPaBUIIO NTApaJUICIICIIUIIEAA.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMHM, CKaJISIPHOEC NPOU3BEACHHUE, pPacCKIaJblBaTb BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3agaBaTh IIIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsTh reoMeTpruyeckue (PaKThl sl pEIICHUS CTEPEOMETPUYECKUX 3a/1aY,
MPEANoaralouX HECKOJIBKO IIar0B PEIICHUS], €CIIA YCJIOBUSI TPUMEHECHUS 33/ 1aHbI
B SIBHOU (hopme.

Pemars mpocreime reoMeTpuYecKue 3aJaud Ha MPHUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha JOKAa3aTeILCTBO MATEMATHUECKHX OTHOIIEHHUU W
HaXO0XJICHHE FeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI IIPY PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaTh OpoCTEHIME TPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpyBOINTE NpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
JKM3HU, PACIO3HABATh MPOSIBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MOJyYEHHbIC 3HAHUSA Ha MPAKTUKE: aHAJIW3UPOBATH PEabHbBIC
CUTyallud W TIPUMEHATh HM3YUYECHHBIE TOHATUS B MPOILIECCE IMOHUCKA PEIICHUS
MaTteMaTU4ecku CHOpPMYJIUPOBAHHON MPOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TEOMETPHM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
HCII0JIb30BaHUEM T€OMETPHUUYECKUX MOHATHHU M TEOPEM, armapaTa aareOpsl; peniath
MPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoasnubie IIpakTnyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchbl
bu6mmorexa [JOK
L Beejerie B crepeoMeTpitio 10 https://m.edso0.ru/1c209e37
5 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHIUKYISIPHOCTD NPSAMBIX U 12 bubmuorexa [IOK
IIJIOCKOCTEN https://m.edso0.ru/1c209e37
bubmuoreka [IOK
4 1 1
VYrusl MeXay NPAMBIMU U IUIOCKOCTSAMH 0 https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOTpaRHiin https://m.edso0.ru/1c209e37
N bubnuorexa [IOK
1
6 OOBEMEI MHOTOTPAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YTIIbI 4 1 Bubmorexa [IOK
P ' P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KITACC

KoaunyecTBo yacon DJIEeKTPOHHBIE
HanMeHoBaHMe pa3/ieioB H TeM nudpoBbie
Ne i/m P Konrpoasubsie IIpakruueckue (1udpp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThbI padoThI
pecypchl
Bbu6munorexa [JOK
1 Tena ppamenns 12 https://m.edsoo.ru/1c209e37
. bu6mmoreka [{OK
2 06 5 1
BEMBLTEN https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
3 BekTopbl 1 KOOpAMHATHI B POCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IeHNE, 7 1 bubmuoreka [JOK
CHUCTEMAaTU3allis 3HaHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10O 34 3 0

ITPOITPAMME


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHHOYPOYHOE INTAHUPOBAHHUE

CeucHus MHOI'OIrpaHHUKOB

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
OCHOBHBIE TIOHSTHUSI CTEPEOMETPHH:
TOYKa, MpsMasi, INTOCKOCTh,
npoctpanctso. [IpaBuna
1 M300paxKeHusl Ha PUCYHKAX: 1 bubmmorexa [OK
p pucy o https://m.edsoo.ru/aecc77cd
M300paxKeHus MIOCKOCTEH,
napajvieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTus: nepecexaronuecs
2 IIJIOCKOCTH, TEpECeKaroecs 1 bubmmorexa [OK
> 1IEP https://m.edso0.ru/2d8a9c99
npsiMasi v MIOCKOCTh
[TonsTHA: nepecekaromuecs
3 IUIOCKOCTH, IIEPECEKATOIINECS 1 bubmmorexa LOK
> TI°P https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 bubnnorexa [IOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edso00.ru/a63959ed
yepTrexax
HavanbsHbie cBenieHus 0 KyOe u

R bubmuoreka [JOK

5) MApaMuUEe, UX pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
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10

11

12

HauanbHble cBefieHus o kyoe u
[MpaMuze, UX pa3BEPTKU U MOJEIH.
CeueHnsi MHOTOIPaHHUKOB

Ilonsatre 00 akCHOMAaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHH U
CIEICTBUS U3 HUX

Ilonsatre 00 akCHOMAaTHYECKOM
MTOCTPOCHHUU CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPHH U
CIEICTBUS U3 HUX

Ilonsatre 00 akCHOMaTHYECKOM
MTOCTPOCHHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH U
CJICOCTBUS N3 HUX

ITousiTe 06 aKCHOMAaTUYECKOM
MMOCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

B3anMHoOe pacnonokeHue npsMbIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajuiesIbHble ¥ CKPEIIUBAIOIINECs
psIMble

[TapamienbHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
napajuleNbHbIE MPsIMbIE B
IIPOCTPAHCTBE; MapAJICIBHOCTD
TPEX NPAMBIX

bu6mmorekxa [JOK
https://m.edsoo.ru/3d8ffd32

bu6mmoreka [JOK
https://m.edsoo.ru/Occ5c4fe

bu6mmoreka [JOK
https://m.edsoo.ru/239c8cb4

bu6mmoreka [IOK
https://m.edso0.ru/65c6b106

bu6mmoreka [JOK
https://m.edsoo.ru/258fc245

Bbu6muorexa [JOK
https://m.edsoo.ru/1a2520f6

Bbu6mmorexa [JOK
https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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https://m.edsoo.ru/93ad36b3

[TapanienbHOCTh IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:

bu6mmorexa [JOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIIIBl ¢ COHAINPaBIEHHBIMU bubnnorexa [JOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yron Mexay npsMbIMU B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTh IOCKOCTEN: bubnuorexa [JOK
[apaJuleIbHbIEC IUNIOCKOCTU https://m.edso0.ru/2e18f255
18 CaoiicTBa mapamiebHBIX bubnuorexa [JOK
IJIOCKOCTEN https://m.edso0.ru/e504d656
[Ipocreiimune npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTH: TETPad bubmmorexa LIOK
P $ TCTPAP, https://m.edso0.ru/4a28dc02
Ky0, mapasiesenurnen
bu6muorexa [JOK
20 I1 i
OCTPOCHE CEHeHiH hittps://m.edso0.ru/1d434dof
Bbu6nmorexa [JOK
21 I1 i
oeTpostye ceteti https://m.edsoo.ru/ec26fe5d
KonrponsHas padora o Teme
99 "[IpsiMble ¥ TIOCKOCTH B bubnmorexa [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTER"
[TepieHAMKYASIPHOCTH NPAMOUN 1
P y2Ip P Bbu6muorexa [JOK
23 TUIOCKOCTH: TIEPIICHINKYISIPHBIC

MpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimbie mapanienbHbIe U bubnnorexa [JOK
NEPIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble napasenbHble U bubnnorexa [JOK
MEePIEHINKYISIPHBIE K TUIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnorexa [JOK
IIPSIMOM U IIOCKOCTHU https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyJIIpHOCTH bubnnorexa [JOK
IIPSAIMOM U IUIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsamoit bubmmorexa [JOK
MEePHIEHANKYISIPHOMN TIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEPHIECHANKYISIPHON TIIIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
NEePIEHAUKYIISIPHON IIJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHuKyNsip U HAKIOHHBIE:

31 paccTossHUE OT TOYKU 10 IUIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[lepnieHIUKysIp U HAKIIOHHBIE:

32 paccTossHUE OT TOYKU J0 IUIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
MJIOCKOCTH
[lepnieHIuKysIp U HAKIIOHHBIE:

33 paccTostHUE OT TOYKH J0 IJIOCKOCTH, bubmmorexa [JOK
paccTostHue OT MPSAMOU 10 https://m.edsoo.ru/a5b7b8e3
MIOCKOCTH

34 [lepnieHIuKyNsIp ¥ HAKIIOHHBIE: bubnuoreka [IOK

PaCCTOAHUE OT TOYKH 0 IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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PacCTOAHUC OT HpﬂMOﬁ a0
IIJIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKIAY bubnuorexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIA yTOl bub6nuoreka [IOK
JBYT'PAHHOTI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBbII yroJi, JMHEHHBIA yroi bubnuoreka [IOK
JBYT'PAHHOI'O yria https://m.edsoo.ru/c7c777ed
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
38 I I/I1)3Ha1<ﬂ neynefl UKYJISIPHOCTH bubmmorexa LIOK
P P f[ yip https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[lepneHqUKyISAPHOCTD MIJIOCKOCTEM:
39 MPU3HAK TIEPIICHIUKYIIPHOCTH bubnuoreka LIOK
p p g yip https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEM
[TepnieHAMKYASAPHOCTD IUIOCKOCTEM:
40 1} IE?»HEIKH neyneg HKYJISIPHOCTH brbmiorexa LIOK
p p fl yip https://m.edso0.ru/ba75dc57
JIBYX TUTOCKOCTEH
41 TeopeMa o TpEX NEPHCHANKYIIIPAx bubmorexa LIOK
P P PHCHAMGIVIP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYIsIpax bubmmorexa LIOK
p P PHCHAHIYILP https://m.edsoo0.ru/52188a7d
43 Teopema o Tpéx MepHEHAUKYIAPAx bubmiorexa LIOK
p P PHCHAKY AP https://m.edso0.ru/9f246736
KonTponbHas pabora no temam
44 "[leprieHAUKYASIPHOCTD NMPSMBIX U bubmmorexa [JOK

mockocteil" u "Yriel Mmexay
MPSAMBIMH U TIJIOCKOCTAMU"

https://m.edsoo.ru/5b971ef3
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IlousTne MHOTI'OI'paHHHKA,
OCHOBHBIC 3JICMCHTbBI

bu6nmoreka [JOK

45 MHOTOTPAITHIRA, BHIYIJIRIE 1 https://m.edso00.ru/2d24e873
HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTpPaHHUKA
[Ipusma: N-yronpHas npu3Ma; rpaHu

46 Y OCHOBaHUS IPU3MBI; IIpsiMast U bubnnorexa [JOK
HAKJIOHHAS TIPU3MBI;, OOKOBAs https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh PU3MBbI

47 [Tapannenenumnen, NpaMOYTroJIbHBIN bubnnorexa [JOK
MapajuiesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamupa: N-yroapHas nupaMua,
IPAaHU U OCHOBAaHUE NTUPAMUBL;

48 OOKOBasl M TIOJIHASI IOBEPXHOCTH bubmorexa HOK

https://m.edsoo.ru/fblcd0aS

MMpaMU/Ibl; IPABUIIbHAS U
yceu€HHasi mupamMmuaa
[IpaBUIIbHBIE MHOTOIPaHHUKMU:
MOHSATUE IPABUIBHOTO

49 MHOTOTPaHHUKA; TpaBUJIbHAS bubnnorexa HOK
[py3Ma U IpaBUIbHas IMPAMUIA; https://m.eds00.ru/074c8865
MpaBUJIbHAs TPEYTOJIbHASI MTUPAMUJIA
Y TIPAaBUIIBHBINA TETPadp; KyO
[IpencraBnenue o MpaBUIbHBIX

50 MHOTOTpaHHHMKaX: OKTa’ap, bubnrorexa LIOK

https://m.edsoo.ru/a0fddSbf

JOJIEKa’Ip U UKOCAIP.
CummeTpust B IPOCTPAHCTBE:

51 CHAMMETPHUSI OTHOCUTEIIBHO TOYKH, bubmnoreka [IOK

HpﬂMOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPHUHU B ITUpaAMUJIaAX,

https://m.edsoo.ru/b9e777d9
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mapajiiCCnuIcaax, rmpaBuJIbHbIX
MHOT'OrpaHHUKax

Briuucienue 2J1eMEHTOB

Bu6mmorexa [JOK

>2 MHOOIpAHHHKOB: pEOPa, https://m.edsoo.ru/6cdbecef
JIMAarOHAJH, YTIIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSAMOMN
53 MIPU3MBI, TUTOIIA b OCHOBAHHMA bubmorexa LHOK
P > TUIOTHaA . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI TOBEPXHOCTH
MPSAMOU TPU3MBbI
[Tnomanps 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHON
54 MUPaMUIBI, TEOPEMa O TIIOMIATN bubnmorexa [JOK
P fl > 0P tat . https://m.eds00.ru/5603e30b
OOKOBOY TIOBEPXHOCTH YCCUEHHOM
nmUupaMuJabl
55 KonTponbhas pabota no teme bubmmorexa [IOK
"MHuororpaHHuku" https://m.edsoo0.ru/a95f5c04
N bubmuoreka [JOK
IT
> ousTHe 00 00bEMe https://m.edsoo.ru/7ad0020b
, bubnuorexa [JOK
57 06
PEM THPAMHIB! https://m.eds00.ru/235171b3
, bubnuorexa [JOK
>8 OOBEM mipavi s https://m.edsoo.ru/fA7dfefd
N bu6mmorekxa [JOK
59
O0bEm mupani et https://m.edso00.ru/79¢10312
N bu6mmoreka [JOK
60 06
PEM THPAMIAN https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI Bubmorexa TOK

https://m.edso00.ru/79853608
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bu6mmorekxa [JOK

62 Onem pusME! 1 https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 OObEM MpH3MEI 1 https://m.edso00.ru/482d3f51
64 Konrponbnas padora no teme 1 bubnuorexa [IOK
"OOBEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 CHCTEMaTH3allNs 3HAHUM. 1 bubmuorexa [{OK
[ToctpoeHue ceueHuii B https://m.edso0.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHue, 0600IIEHNE
CUCTEMaTH3aIs 3HAHHUH.
BeluncieHue paccToOsSHUAN: MEXKIY
66 JBYMsI TOUKaMH, OT TOYKH J0 1 bubnnorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKHU J0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MIPSIMBIMU
bu6nmoreka [JOK
o7 Hrorosas kouTposbHas pabota L https://m.edso0.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
cUCTeMaTH3alys 3HAaHUM.
Brrunciienue yrioB: Mex
68 CerHII/IBaIOHI}pIIFMI/ICﬂ HpHMIiMI/I, 1 bubmorexa HOK
. https://m.edsoo.ru/56765e8b
MEXTy MPSMOM U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KITACC

NapajuIeIbHON UIIU
NEePHEHAUKYISIPHON OCU
UUAJTUHAPA)

KoanuecTBo yacon DJIeKTPOHHbIE
[]
J:;ﬂ Tema ypoka Bcero Kontpoapueie  Tpaxruueckue fd[:;:eﬂnﬂ :)l;[[?;r;zl;:fenbﬂme
padoThbI padoThbI pecypenI

Cdepa u map: ueHTp, paauyc,

JTMaMEeTp; MIOMAb MOBEPXHOCTH 1 bubnnorexa [IOK
https://m.edso00.ru/0341bc2b

chepsr

B3aumnoe pacnonoxenue chepsl

M IUNIOCKOCTH; KacaTeabHas 1 Bbu6muorexa [JOK

IJIOCKOCTH K chepe; TIomaan https://m.edsoo.ru/bed12a43

cepsr

N3o6paxkenue cgepsl, mapa Ha 1 bu6nuoreka [IOK

mwiockocty. CeueHus mapa https://m.edsoo.ru/bc15f7f2

[Hunuaapudeckas TOBEPXHOCTb,

oOpa3syromue MUIHHIPHICSCKON 1 bubnnorexa [JOK

IIOBEPXHOCTH, OChb https://m.eds00.ru/6054b8c1l

UAIUHAPUYECKONU MOBEPXHOCTH

Hunuuap: ocHOBaHUS 1 OOKOBas

MMOBEPXHOCTh, 00pa3yromas 1 oCh; 1 bubnnorexa [JOK

ILIOIIA b OOKOBOM U IOJTHOM https://m.edso0.ru/188f6216

MMOBEPXHOCTHU

N3o0pakeHue muwmmHaIpa Ha

mrockocTy. Pa3BépTka nmimHapa.

Ceuenus nunuHApa (MIIOCKOCTHIO, 1 bubnnorexa [HOK

https://m.edsoo.ru/016e25eb
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Konunueckasi moBepXHOCTb,
o0pa3yroIire KOHUIeCKOU

bu6mmorexa [JOK

! IIOBEPXHOCTH, OCb U BEPIINHA https://m.edso0.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHUe U BepIIUHA,

8 oOpa3yromas 1 0Ch; TUIOMAIh Bubmorexa TOK

N N https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJIHOM MOBEPXHOCTH
VY ceuéHHbIi KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/Iﬂ u goxz}:af bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N306paxeHne kKoHyca Ha
mrockocth. Pa3BépTka KoHyca.

10 Ceuenust kKoHyca (IJIOCKOCTBIO, bubnuorexa [JOK
rapasieibHONM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, ITPOXOIALLEH uepe3
BEPILNHY)

11 Komb6unanus ten BpauieHus u bubnuorexa [JOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHsuk, On1MCcaHHbIN

12 okoJo chepsr; chepa, BIECaHHAS B bubmmorexa [JOK
MHOTOTPAHHUK WJIA B TEJIO https://m.eds00.ru/0b136158
BpaIICHUs

13 [Tonsitue 06 06BEMe. OCHOBHBIE bubmuoreka [JOK
CBOMCTBa 00BEMOB Te https://m.edsoo.ru/26a03fb7

i bu6mmoreka [JOK
14 OOBEM P, KoRyca https://m.edso00.ru/5513d87b
15 O0BéM 1rapa u momaab chepsr bubmmorexa [JOK

https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/897dd3b2
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https://m.edsoo.ru/d189bde2

[Tono6HbIe Tena B MPOCTPAHCTBE.
CoOTHOILLIEHUS MEXKY TUIOIIAAsIMU

bu6mmorexa [JOK

16
MOBEPXHOCTEH, 00bEMAMHU https://m.edsoo.ru/810cfleb
MOAOOHBIX TEN
KonTponbnas pabota mo Temam
17 "Tena Bpamenus”" u "OO0beMBI Bubmorexa ITOK
" part https://m.edso0.ru/4a33a8ab
Tea
18 BekTop Ha mnockocTH U B bubmmorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10)keH1e ¥ BEIUUTAHUE BEKTOPOB buGnnorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOpA HA YHUCIIO buGnnorexa [IOK
p https://m.edsoo.ru/dee379eb
Pasnoxenune BekTopa 1o TpéM
21 HEKOMILUIAaHAPHBIM BEKTOpAM buGnnorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBuno napannenenumnena
Pemenne 3a1a4, CBSI3aHHBIX C
22 MNpUMEHEHUEM MPaBUJI IEHCTBHI C bubmorexa [TOK
p p https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanaaTHO-BEKTOPHBIIT METO
23 o I/IpIEITIJ_IeHI/II/I reOMef NYECKUX ! Bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3amay
IIpssMoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
P4 PoctP bubnuoreka [{OK
24 Koopaunats! BekTopa.

[Ipocreiimue 3anauu B
KOOpauHaTax

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
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https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

VYTr01 MeXIy BEKTOpaMH.

bu6mmorekxa [JOK

25 Callipioe NpoH3BeAeHie https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brrunciienue yrioB Mexmay bubnuorexa [JOK
MPSMBIMH U TUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponbHas paboTa no teme

27 "BexTopbl U1 KOOPAUHATHI B Bubmmorexa LIOK

. https://m.edsoo0.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHUE 1

28 cUCTeMaTHu3aIus 3HaHUMH. bubmuoreka [JOK
OcHoBHBbIE GUTYPBI, (PAKTHI, https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca TUTAaHUMETPUH
[ToBTOpeHue, 060061IeHUE U

29 CcHUCTeMaTH3aIus 3HAaHWH. bubmuoreka [JOK
OcHoBHBIE GUTYPBI, (PAKTHI, https://m.edso0.ru/078cd184
TEOpEMBI Kypca IIaHUMETPUN
[ToBTOpeHue, 060061IeHUE U

30 cHUCTeMaTHu3aIus 3HaHUH. 3amaun bubmuorexa [{OK
IJIJAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efeQ
pelreHus
[ToBTOpeHue, 060061IeHUE U

31 cucTeMaTu3alus 3HaHuM. 3anauun bubmuorexa [{OK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perreHus
[ToBTOpEeHME, 0000IICHUE U

39 CHCTEMAaTH3alysl 3HAHUM. bubmuoreka [{OK

OcHoBHBIE UTYPHI, PAKTHI,
TEOPEMBI Kypca CTePEOMETPUH

https://m.edsoo.ru/74b2ad91
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bu6mmorekxa [JOK
33 n 1 1
TOroBas KOHTPONBHAA paboTa https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, o6o0IIeHUE U bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

34 3 0


https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

MaremaTtuka: anredpa 1 HadaJla MaTeMaTHIeCKoro ananusa, M34 reometpus.
I'eometpusi. 10—11 knacesl : yueb. ais 061meo0pa3o- BaT. OpraHu3aiui :
0a30BbIit 1 yriryou. yposuu / [JI. C. AtanacsH u ap.]. — 8-e uz., mepepald. u

nor. — M. : IIpocselieHue

METOAUYECKHUE MATEPUAJIBI IUISA YYUTEJIA
I'eometpusi. [Toypounsie pa3padboTku. 10—11 knaccel yued. nocobue asns
obmeo6pazosar. opranuzanuii / C. M. Caaks, B. @. byty3oB. — M. :

[Ipocsemenue, 2017. — 2-e uza., nepepad. — 232 c. : uin. (MI'Y — mikoue).

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. http://fipi.ru/ (caiit ®UIIN);

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

3. https://resh.edu.ru

4. https://ps.1sept.ru/ (caiit razerst «IlepBoe ceHTIOPs»);

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